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Beenenve

BeepeHue

JHKC-3Mm, PykosoacTtso no akcnnyataumu, IHKC. 403500.001 P3 pen. 12.2023

HacToswee pykoBOACTBO MO 3Kcnayatauuu (ganee - P3) ycTpoincrtBa cbopa AaHHbIX
JHKC-3m (panee - VYC[) npeaHasHayeHO pAng O03HaKoMneHusi notpebutens ¢
TEXHUYECKMMM  XapakTepuctukamu,  dyHKuMaMM 1M obecneyeHuss  CBeOEHUSIMMU,
HeobxoaMMbIMK ANg NpaBunbHOM 3kcnayaTauun YCI. P3 copepXuT TEXHUYECKUE AaHHbIE,
onucaHue paboTbl, YKa3aHuWg N0 YCTAHOBKE W  WMCMONb30BAHUIO, TEXHUYECKOMY
00CNYXMBAHUIO, YMNAKOBKE, TPAaHCMOPTUPOBAHUID M XPAHEHWUID, a TaKXKe CXeMbl
noakntoyenna YCI K uensaMm nutanuus n umdposbiM nHTepdericam.

BHumaHue! laHHoe pykoBoAcTBO OTHOCUTCS ToNbko K JHKC-3M annapatHoit Bepcun 4.0 v Bbiwe (2018 ropa

Bbinycka u Hosee). PykosoacTtso ang SHKC-3M npepblaylimx annapaTHbIX BEPCUIA (CHATbIX C NPOM3BOACTBA):
P2 SHKC.426487.006.

lNpouunTaliTe pyKOBOACTBO MOMHOCTbIO Npexae, YeM ncnonb3osate YC/I.
TepMuHbI, NnpuMeHsieMble B HacTosweMm P3, cootsetcTBytoT [OCT 26.005.82.
Lenesas rpynna

HacTosiwee P3 npegHasHayeHo AN mepcoHana, OCYLWEeCTBASAIOWErO MpPOeKTUPOBaHME,
MOHTaX M HanamaKy yCTpOWCTB.

Cdepa peiictBuA fOKyMeHTa

P2 pacnpoctpaHset pgenctene Ha YCL SHKC-3m annapatHon Bepcun 4.0 u Bbiwe
(cepurHbii HoMmep ¢ 1713) n Bepcuert nporpammHoro obecnevenns 30.15.28 (ana hw 4)
nnn 1.5.9 (ons hw 5).

LAN-1 __ COM-9 =
LAN-2  COM-10 ¢ *<5-
Y

i SHKC-3m .. L J _ 3 -i = 3HKC-3m

YCTPOACTBO c60pa AaHHBIX

yerpoficreo cGopa

L2
®®
NUTAHKE LAN
UeN-@© MIM2 1 2 3 4
LA 2L A ) COM-3 COM-5
L co C COM-4 COM-&

Moanepxka

Ecnun y Bac Bo3HMkM Bonpochkl, oTHocawmecs K YCI, obpawantecb, NOXanymcTa, B Cnyxoy
TexHuyeckon nogaepxkn 000 «MHXKeHepHbIN LEHTP «DHEProcepBmucC»:

OduumanbHbIi CanT: www.enip2.ru
TenedoH: +7 (8182) 65-75-65
JNeKTPOHHas nouyTa: enip2@ens.ru


http://enip2.ru/old/re_encs.426487.006.pdf
http://www.enip2.ru/
mailto:enip2@ens.ru

OT1namnumnsa annapatHbix Bepcuii JHKC-3m

s a5 a7 s
esesvesses Lu:

3HC-3M...-3

YcnosHoe OHKC-3m...-1 OHKC-3m...-1 OHKC-3m...-1 SHKC-3m.. -4
0603HayeHne 3HKC-3m...-2 3HKC-3Mm...-2 SHKC-3M...-2 SHKC-3M.. -5
AnnapatHas 4.0 41 4.2,4.3 5
Bepcusa (hw)
Bepcus 30.15.28 30.15.28 30.15.28 15.9
NpPOLUMBKM
OI'ITM%‘CKvMe . - - 2 x SM unu MM
nHTEpdENnChI
PesepsupoBaHue . + + -
CAN
PesepBupoBaHue i ) + "
PRP/RSTP
JHeproHesaBncuMble

- + + +
XXypHasnbl COBbITUI
CuHxpoHusauma ) ) + -
PTPv2
CMHXpOHM3aLMs OMUMOHANBHO ONLIMOHANBHO OMNLMOHANBHO -
GPS/TTIOHACC ! : -
Mepenaya no 2G/3G | onuMoHanbHO OMUMOHaNbHO OnuMOHaNbHO -
[octynHocTtb gng ) ) + +

3dKa3a

MpumeyaHma

CepwiiHbIi HOMep

c1713

CepwiiHbIi HOMep
c 6930 (06.2022

W HOoBee)

Mpumeuanue: Ncnonbsyite YCI TONbKO MO HAa3HaYeHUIO, KAaK YKa3aHO B HacTosweM PykoBoacTse.
YcTaHoBka 1 ob6cnyxuBanue YCI ocywecTBASeTCS TONbKO KBAAMGOULMPOBAHHBIM U 0BYYEHHbIM

nepcoHanom.

YC nomkeH 6bITb COXpaHeH OT yAapoB.

Moakntovante YCI TonbKo K MCTOYHUKY NUTAHNA C HanpsaXXeHneMm, COOTBETCTBYHOLLMM YKa3aHHOMY Ha

MapKUpOBKe.

BHumanue! MNporpamMMHoe obecrneyeHne NOCTOSAHHO COBEPLUEHCTBYETCS M JOMOSHAETCS HOBbIMM
dYHKUMOHANbHbIMK HacTporkamun YC/. NMpoussoautens ocTaBnseT 32 CO60M NpaBo BHOCUTb USMEHEHUS U
ynyyweHus B N0 6e3 yBepoMneHus notpebutenei.
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Beenenve

UsmeHeHus B YCNOBHbIX 0603HaueHusx

C 02.2023 u3smeHunocb ycnoBHoe ob6o3HadyeHne YCO SHKC-3m, npu 3TOM dyHKUMM
npubopa, TeXHUYEeCKMe U IKCMAyaTaLMOHHbIE XAPAKTEPUCTUKM OCTaNUCh MPEXHUMM.
CooTBeTCTBME CTAPOro U HOBOrO 0603HAYEHMN:

Do 02.2023 AKTyanbHoe 0603HaveHue
JHKC-3Mm.648-1-2 JHKC-3M-220-2
JHKC-3M.648GT-2-1 JHKC-3M-24-1GT
IHKC-3M.648-3-3 JHKC-3m-110-3

Pacwwndposka ycnosHoro o6o3HaveHuns go 02.2023:

Ha6op uHTepdeiicos

1 —6 x RS-485,4 x RS-232, 2 x 100Base-TX

2 — 8 x RS-485,2 x RS-232, 2 x 100Base-TX

3 — 8 x RS-485,2 x RS-232,4 x 100Base-TX

4 — 8 x RS-485,2 x RS-232,2 x 100Base-TX,
2 x 100Base-FX LC SM

5 — 8 x RS-485,2 x RS-232, 2 x 100Base-TX,
2 x 100Base-FX LC MM

HEI'IPH)KGHME NMUTaHKUA
1 —120...370 B= uau 100...265 B~ (45...55 Iu)
2 -18..36 B=
3 — 42..176 B= (3HKC-3m.648...1(2))
unk 40...160 B= (IHKC-3M.648...3, JHKC-3m.648...4(5))

OnuuoHaneHble Moaynu ans 3HKC-3M.648..-1(2):

G —3G/2G
GT — 3G/2G, TMOHACC/GPS

PacwmndpoBka akTyanbHOro yC1oBHOro 0603HaYeHUs:

Ha6op uHTepdeiicos

1 —6 x RS-485,4 x RS-232, 2 x 100Base-TX

2 — 8 x RS-485,2 x RS-232, 2 x 100Base-TX

3 — 8 x RS-485,2 x RS-232, 4 x 100Base-TX

4 — 8 x R5-485, 2 x RS-232, 2 x 100Base-TX, 2 x 100Base-FX SM
5 —8 x R5-485,2 x RS-232, 2 x 100Base-TX, 2 x 100Base-FX MM

OnuxoHansHble Moaynu ana IHKC-3M-..-1(2):
HEe yKa3aHo — oTCYTCTRYIOT

G=3G/2G

GT = 3G/2G, MMOHACC/GPS

HanpsyeHnue nutanma

24 - 18..36 B=
110 — 42...160 B=
220 =120...370 B= unu 100...265 B~ (45...55 Iu)
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0603Ha4YeHns 1 CoKpalLeHus

0603HaueHUsa U COKpaLLeHUs

B HacTosiwem pyKoBoACTBE MO 3KCNayatauun nNpuMeEHATCa cnegyruime 0603Ha4YeHns n

COKpaLleHus:

MOHACC - rnobanbHas HaBUrauMOHHAs CNYTHUKOBAs CUCTEMA;
3UI - 3anacHble YacTu, MHCTPYMEHTbI M MPUHALNEXHOCTY;

MUT - MHOrodyHKUMOHANbHbIM M3MepUTENbHbIN NpeobpasoBaTenb;
[NK- nepcoHanbHbIM KOMMNbIOTEP;

P3A - peneiHas 3awmTa M aBTOMATUKA;

TWU - Tenensmepenue,;

TUT - TenensmepeHue Tekyulee;

TUWN - TenensMepeHune MHTErpanbHoE;

TC - TenecurHanmsaums;

TC onpoca - BMPTyanbHbIA AUCKPETHbIM CUrHAN, XapaKTePU3YHOLWLMIA COCTOSHME CBA3U
C onpawmsaeMbiM ycTporcTeom (BKJT - yctponcteo onpawwmsaetcs, OTKJT - HeT
CBSI3U C YCTPOMCTBOM);

TY - TeneynpasneHue;
YC/[, - ycTporcTBo c60pa AaHHbIX;

YcTponcTBa - ycTporcTBa Huxectosiwero yposHs (MUN, cueTunkun snekTposHepruu,
TepMuHanbl P3A, KOHTponnepbl NpMCcoeauHEHMS, MOAYIM BBOAA/BbIBOAA ANCKPETHBIX
M aHanoroBbIx curHanos, YCO u np.);

GOOSE (aHrn. Generic Object Oriented Substation Event) - npoTokon nepepayu B
paMKax ctaHgapta M3K 61850 8-1;

GPS (aHrn. Global Positioning System) - cuctema rnobanbHOro NO3MLMOHUPOBAHMS,
CNYTHMKOBAs CMCTEMA HaBUraummn, obecneunBaroLLas U3MepeHme pacCTosIHNUS, BpEMEHMU
n onpenensairLLas MecTononoXeHme BO BCEMUPHOM cucteMe KoopamHat WGS 84;

LC (aHrn. Link Control) = TMn onTnyeckoro, AynaekCHOro pasbema;
MM (aurn. multi-mode optical fober) - MHOromMmon0BO€E oNTUYECKOE BONOKHO;
PRP - ceteBoi NnpoTOKON NapanienbHOro pesepeMpoBaHUS;

RS-TCP - pexum «CKBO3HOro KaHana;
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0603Ha4YeHns 1 CoKpalLeHus

e SM (aHrn. single-mode optical fiber) - ogHOoMOL0BOE ONTMYECKOE BOJIOKHO;

e TCP-nopt - HoMep nopTa oT 1 0o 65535, koTopbit ncnonb3yetcs B npotokone TCP ans
onpefenexHus npowuecca-nonyyarens naketa B npeaenax 04Horo Xocra;

e UTC (aHrn. Universal Coordinated Time) - BceMuMpHOe KOOPAUHUPOBAHHOE BpeEMS.
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OnucaHue ycTpoiicTea

1

11

111

1.1.2

1.1.3

114

OnucaHue ycTpoiicTBa

Ha3HaueHue

YCO SHKC-3mM npegHa3HayeHo Aanig paboTbl B COCTaBe cucTeM cbopa m nepepaum
TeneMexaHM4yeckon WMHPOpMaLMM Ha IHepreTMyeckux obbekTax PpasfIMYHOro YpOBHS.
Cuctema cbopa u nepegaun uHbopmaumm Ha ocHoBe YC[ npencraBnser cobown
TEPPUTOPUASIBHO pacrnpeneneHHyr CUCTEMY, HA NONEBOM (HUXKECTOSILLLEM) YPOBHE KOTOPOM
pa3MeLLalTCs YCTPOMCTBA, ABASKOWMECS UCTOYHMKaMK Tenensmeperun (MUM, cuetumkn
3N1EKTPO3HEPIUN U T.N.), TENEeCUrHANM3aLMM U BbINOAHAOWME YHKUMM TeneynpaBneHus
(tepmuHanbl  P3A, Mopynu BbIBOAAQ [OMCKPETHbIX CUFHANOB M T.n.). YCTpomcTBa
06beaUHSTCA B TOKaNbHble CETU, MarucTpanm RS-485.

YC/[ BbinonHseT cnepyowme GyHKUNK:

e COOp [OaHHbIX (OMCKPETHbLIX WM AHANOrOBbIX CUFHANOB) C YCTPOMCTB HUXKECTOSLWEro
ypoBHsi: MW, CYETYMKOB INEKTPOIHEprun, TepmuHanos P3A, KoHTponnepos
NpUCoeaMHEHU, MoAyNnen BBOAA/BbIBOAA AMCKPETHbIX W aHanorosbix curHanos, YCO,
YyCTPOMCTB cOOpa AAHHbIX U T. 4.;

e rnepefaya  AaHHbIX  HA  BblWECTOAWMA  YpOBEHb B COOTBETCTBMM  C
rOCT P M3K 60870-5-101, FTOCT P M3K 60870-5-104, Modbus RTU/TCP u onuuoHanbHoO
M3K 61850;

e MpPUEM KOMaH[ TeNeynpaBiieHuns C BblLUECTOSLLErO YPOBHS U UX NepeAada yCTponcTBaM
HUXKECTOSILLErO YPOBHS;

e npuem curHanos ToyHoro BpemeHu oT cucteM [TIOHACC/GPS (onumoHanbHO) mnu
CUHXpOHM3aums no npotokonaM SNTP v4, TOCT P M3K 60870-5-101, NOCT P M3K 60870-
5-104 n PTPv2 (tonbko B hw 4.2 1 Bblwe) C nocneayowen CUHXPOHMU3ALMEN YCTPOMCTB
HWXXeCTOSALWEro YpoBHS N0 CTAaHAAPTHbIM UK MPONPUETaPHbIM NPOTOKO/AM.

YC[ He sBnsetcs cpenactBoM u3MepeHus. BoinonHas dyHkumMmM no cbopy u nepepave
Tenensmepenmit, YCIl He oKasbiBaeT BAMSHME HA METPOSIOrMYECKME XApaKTepUCTUKM
M3MepUTENIbHbIX KAaHANOB.

YC[ npegHasHayeHo p[ns nepefadnM [aHHbIX MO UMPPOBbLIM KaHanaMm ceasu. [lpu
MCNOJIb30BAaHMM HU3KOCKOPOCTHbIX KAHANOB MNepefayvM LAHHbIX OO/MKHO BbIMOMHATLCS
TpeboBaHMe OMNTMMANIBHOIO COOTHOLWUEHMS MEeXAYy CKOpPOCTb0 Mepefayn AaHHbIX WU
06beEMOM NepenaBaeMbliX AaAHHbIX.

B kauecTBe KaHanNoB CBA3M TakXKe MOryT ObiTb MCMONb30BaHblI NPOBOAHbIE (KabenbHble U
BO3A4YLUHbIE, YNJOTHEHHbIE U HEYNIOTHEHHbIE) KaHasbl, BbICOKOYACTOTHbIE KaHabl MO
BO3AYLUHbIM IMHUAM U pacnpefenuTenbHON CeTH, Paano U paiMopeneiiHble KaHanbl CBA3N,
GSM/3G-ceTb, CNYTHUKOBAs CBA3b.
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OnucaHue ycTpoiicTea

1.15

1.1.6

1.1.7

lNepepaya wHPOpPMALMM MOXET NPOM3BOAMTLCS OLHOBPEMEHHO MO HECKOJIbKUM
He3aBMCMMbIM KaHanaM cBa3u. YC[ conpsaraeTcsa ¢ kaHanoobpasywuwen annapaTtypon C
ncnonb3oBaHmeM nHtepdencos RS-232/RS-485 (TOCT P M3K 60870-5-101, Modbus RTU)
n Ethernet (TOCT P M3K 60870-5-104, M3K 61850, Modbus TCP).

Honyckaetcs npuMeHsTb YCI Ha 06bekTax 6€3 NOCTOSSHHOIO AEXYPHOro NepcoHana.

JHKC-3M dyHKUMOHUpPYEeT Ha 6a3ze MUKPOKOHTpoOJepa CO CneuManbHO pa3paboTaHHbIM
NS HEro NporpamMMmHbIM obecneyeHmneM, T.H. npowwmekon (firmware).

YcnoBHoe 0603HaueHne Moandukaumuin YCI;:

Hanpaxeune NUTAHKUA

24 -18..36 B=
110 - 42..160 8=
220 = 120...370 B= uau 100...265 B~ (45...55 Iy)

Habop unTepdericos

1 =6 x RS-485,4 x RS-232, 2 x 100Base-TX

2 = 8 x RS-485,2 x RS-232, 2 x 100Base-TX

5 = 8 x RS-485, 2 = RS-232, 4 x 100Base-TX

4 = 8 x RS-485,2 x RS-232, 2 x 100Base-TX, 2 x 100Base-FX SM
5= 8 x RS-485,2 x RS-232, 2 x 100Base-TX, 2 x 100Base-FX MM

Onunonansusie moaynn anf SHKC-3m-.-1(2):
HE YK333HO = OTCYTCTBYIOT

G = 3G/2G

GT = 3G/2G, TNOHACC/GPS

PucyHok 1.1. YcnoBHoe 0603HaveHne
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OnucaHue ycTpoiicTea

1.2

1.21

1.2.2

1.2.3

1.24

1.2.5

1.2.6

9HKC-3M...-1, DHKC-3M...-2

BHewHun Bna mogndurkaumi npeacrasneH Ha puc. 1.2:

A

COM-1 COM-3 COM-5 COM-7 COM-9
COM-2 COM-4 COM-6 COM-8  COM-10

== IHKC-3m == 3HKC-3m

YCTPOMCTBO C6Opa AAHHBIX YCTPOWCTBO c6Opa AaHHBIX

» o g ®®
NMATAHUE LAN-1 MUTAHKUE LAN

U+ N- @ M1 M2

1 L+ N- @ M1 M2 1
® L/

PucyHok 1.2. BHewnuit Bug DHKC-3m hw 4.1 (cnesa) n JHKC-3M hw 4.2, hw 4.3 (cnpasa)

MNpumeuanme: C 06.2022 npnbopbl YKazaHHbIX MOAUPUKALMI BbIMYCKAKOTCS C OOHOBNEHHOW annapaTHOM
Bepcueit (4.2 v Bbiwe). OCHOBHbIE OTIMYMUA OT Npeabiaylmx sepcuii: nopTol LAN pacnonoxeHbl Ha BepxHen
naHenu npubopa, nopt CAN nepeHeceH Ha HUXHIOK NaHenb, noaaepXaHol npoTokonsl PRP, RSTP, PTPv2.

Ha nuuesor naHenu ykasaHo HaumeHoBaHue YC[, HaHeceHa MapKMpOBKa MHTepdencos,
KNIeMM MUTaHUS, CBETOAMOAHbIX MHOMKATOPOB, a TaKXKe CepuitHbIi HoMep, AaTa BbiMyCcKa U
QR-kopa ons poctyna K cTpaHuue npubopa ¢ noapobHbIM onmMcaHneM. Ha BepxHer naHenu
pacnonoxeHol MHTepdencbl B BUAe pasbemoB RJ45, ykazaHbl nosHas mogudwmkaums
npubopa, CepuiHbIM HOMep, OaTa BbiMyCKa, BepcMs anmnapaTtHOM naaThopMbl, TN
HanpshkeHusa NUTaHus, MHPOpMaLUms O 3aBOACKMX HACTpoMKax uHTepdencos Ethernet.

MuTtaHne nopkntovaetcs K YCI, ¢ NOMOLLBIO BUHTOBbBIX KNEMM B HWXKHEM N1eBOM yrny. [1pu
HaZIMYMM NMUTAHMS 3aropaeTca CBeToaMos Hag Haanucbto «[MATAHUE».

MNoakntoyeHne 3aWMTHOrNO 3a3eMJieHus ocywecTsngaetca K KIEMMHOMY  3aXUMYy,

0603Ha‘-IeHHOMy CMMBONOM! @

[octynHble nHTepdencsl:

e RS-485 - 6 unu 8 wr.
e RS-232 - 4 unu 2 wr.
e FEthernet 100 Mbut/c - 2 wr.

Mopudukauumn IHKC-3M-...G(GT) nMetoT Ha TbiNbHOM CTOpoHe npubopa pasbem ans SIM
KapTbl (KapTa BCTABNSIETCS CPe30M BMnepen U KOHTAKTaMM B CTOPOHY Haanucu «SIM») u
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OnucaHue ycTpoiicTea

pasbem nopta USB (Tvn pasbema Mini-B) ana koHdurypuposanua GT-moayns (cM. puc. 1.3),
a Takxke pasbeMbl 4Ng aHTeHH GSM/3G n GPS/TJTOHACC Ha BepxHew naHenu.

PucyHok 1.3. TeinbHas ctopoHa mogudukauumn SHKC-3m-...GT

Onucaxue pa60TbI CBETOAMOO0B NpmnBeneHO B Tabn. 1.1:

Tabnuua 1.1. OnucaHune paboTbl CBETOAMOA0B
Csetognop,  OnucaHwue
MATAHUE  Hanuuume nutaHua npmbopa

LAN-1 obMeH aaHHbIMK no nHTepdency LAN-1

LAN-2 06MeH gaHHbIMK No uHTepdericy LAN-2

COM 1...10 | obmeH paHHbIMK No uHTepdericy COM-1 ... COM-10

M1 006MeH JaHHbIMM MexAay OCHOBHOM nnatoin u nnaton GT-Moayns

rOpUT NOCTOSIHHO — YCTPOWMCTBO rOTOBO K paboTe;

ropuT C NepemMeHol LBeTa — 0bMeH AaHHbIMK ¢ BegoMbiM YC[L npu napannenbHoi paborte;
Muraet (4acto) — obMeH aaHHbIMK ¢ Benyimm YCI npu napannenbHoi paborte;

MWraeT pa3 B CekyHAy - paboTa 3arpy3uvka npowmnBKu

M2
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OnucaHue ycTpoiicTea

13 JHKC-3M...-3, DHKC-3M...-4, DHKC-3M...-5

13.1 BHewHun Bna mogndurkaumi npeacrasneH Ha puc. 1.4:

LAN-1
LAN-2

COM-9 1 2 3
COM-10 (H e ® N- L+
3 - g - ‘
[
; —

== IHKC-3m

yCTpoiicTBO cBopa
AAHHBIX

LAN-1__COM-9 1.2 3
LAN-2 COM-10 ¢y *5 @ N- U+

== IHKC-3m

YCTpOWCTBO cBopa
[AAHHBIX

1.3.2

1.3.3

134

1.3.5

1.3.6

COM-1 COM-3 COM-5 COM-7 COM-5 COM-7
COM-2 COM-4 COM-6 COM-8 COM-6 COM-8

PucyHok 1.4. BHewnwit Bug DHKC-3M-220-3 (cnesa) n JHKC-3m-220-4(5) (cnpasa)

Ha nuueBon naHenu pacnonoxeHol MHTepdencbl B Buae pasbemMoB RJ45, ykaszaHo
HauMeHoBaHne YC[l, HaHeceHa MapkuMpoBKa WHTepdencoB, KIeMM MNUTAHMS,
CBETOAMOAHbIX MHOMKATOPOB, a TAKXe CEePUMHbIM HOMep, AaTa Bbinycka u QR-kop ang
AOCTyNa K CTpaHuue npubopa ¢ NnoapobHbIM onucaHMeM. Ha BepxHen naHenu ykasaHbl
nonHas mogudukaumsa npubopa, CEpUMHbIA HOMEp, AATa BbiMyCKa, BEPCUS annapaTHOM
NNaTGopMbl, TUN  HANPSHKEHUS NUTaHUSA, MHOOPMAUMA O 33aBOACKMX HACTPOMKax
nHtepdencos Ethernet.

MNutanne YC[ nopaeTtcq Ha BUHTOBbIE KIEMMbl B BEPXHEM MpasoM yrny. lpu Hanunumm
MUTaHWS 3aropaeTcs CBETOAMOA;

MoakntYeHUe 3aWMTHOMO 3a3EMJIEHMS OCYLLECTBASETCS K 3aKMMY MOAYNS MUTAHUS,
PACnoNoXeHHOMY PSLOM C KNEMMaMU NUTaHWUS U 0603HAYEHHOMY CUMBOJIOM: @

[octynHble nHTepdencsi:

e RS-485 - 8 wr.
e RS-232 -2 wr.
e FEthernet - 4 wr.

OnucaHue pa6OTbI CBETOAMOO0B NpmnBenEHO B Tabn. 1.2:

Tabnuua 1.2. OnucaHune paboTbl CBETOAMOA0B

@ Hannyue nuTaHus npubopa
obMeH aaHHbiMK no uHTepdency LAN-1 ... LAN-4
obmeH gaHHbIMK no uHTepdeincy COM-1 ... COM-10

LAN-1...4
COM-1...10
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OnucaHue ycTpoiicTea

14 KOHCTpYKUMa 1 rabapuUtHble pasmepbl
14.1 YC/[, noctaBnsieTca onsg NpuMeHeHUs Ha NaHensax Uan B WKadax TeneMexaHuku.
14.2 YC/[, yctaHaenmBaetca Ha DIN-penbc. [Mpn 3T0M Heobxoammo obecneunts nutanme YC/L, B

COOTBETCTBMU C MAPKMPOBKOW, a TaKXe 3aLUNUTY OT nepeHanpsxxeHnn Bcex MHTepdencos.

COM-7
COM-8

COM-5
COM-6

COM-3
COM-4

COM-1
COM-2

= IHKC-3m

YCTPOMCTBO cBopa RaHHKbIX

COM-9
COM-10

75 Mm

83 Mm

7
MUTAHKE LAN-1
Lt N- @ MIM2 1 2 3 &
(X X N
| Y
110 mm
100 Mm
9 B 5
o0

FooE e
Ak
T LTI 1

[

PucyHok 1.5.

labaputHbie pasmepbl SJHKC-3m-...1GT, SHKC-3M-...2GT

JHKC-3Mm, PykosoacTtso no akcnnyataumu, IHKC. 403500.001 P3 pen. 12.2023
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OnucaHue ycTpoiicTea

LAN-3 N-1 COM-%
LAN-4 LAN-2 COM-10

%% %

(LT
== IHKC-3m
ycrpoicTeo c6opa
BaAHHBIX

75 Mm

N
(TN
COM-1 COM-3 COM-5 COM-7
COM-2 COM-4 COM-6 COM-8
110 Mm
100 mm
) E g
| [ |

PucyHok 1.6. FlabaputHbie pasmepbl Mogudmkauum JHKC-3m-...-3
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OnucaHue ycTpoincTea

A
LAN-1 COM-9 [
LAN-2 COM-10 @ N~ L
F L] F —
1]
(AT
I i
ycTpoicTeo c6opa 1| =
AaHHBIX s
w
Al "
(TN (AT ANV
>
(TCO0G [ JHCCTALE
COM-3 COM-5 COM-7
COM-4 COM-6& COM-8 "
—
110 Mm
112 mm

100 mMm

A

—

PucyHok 1.7. FTabapuTHble pazmepbl Mmoandmkaumn IHKC-3M-...-4, JHKC-3M-...-5

1.4.3 [abapuTHble pa3Mepbl U Macca YCTPOMCTB NpuBeaeHbl B Tabn. 1.3.

Tabnuua 1.3. NabaputHblie pa3mepbl M Macca YCTPOMCTB

[abapuTHble Macca HetTo,  Macca 6pyTTo, MNpumeyaHue

Moandukauus pa3mepbl Kr, He bonee Kr, He 6onee

(B x LW x ), MM
JHKC-3Mm-...-1
3HKC-3M-...-2 76> 100 < 110
IHKC-3M-...-1GT
SHKC-3m-..-2GT 83100110 05 1,0 I')T;?’ A
JHKC-3Mm-...-3 76 x 100 x 110 P
JHKC-3Mm-...-4
SHKC-3M-...-5 76100112
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TexHUYeCKue XapakTepucTukm

2

2.1

211

2.1.2

213

214

2.2

221

2.2.2

223

TexHMUYecKue XapaKTepucTuku

YcnoBus akcnayataumm

Pabouune ycnosusa npumerHenus YC npusegeHbl B Tabn. 2.1.

Tabnuua 2.1. Paboune ycnosus akcnayataumm

MapameTp [onycTumble 3HaYeHUS

Pabouunit TeMnepaTypHbIi AMana3oH ot -40 po +70°C

OTHOCKTeNbHas BNAXXHOCTb BO34yXa 10 95% npu 35°C
ATMocdepHoe faaBneHue 65-107 kla (487-803 mm prt. cT.)

MakcrMManbHas BbICOTa HaA ypoBHEM Mops Ans akcnnayatauumn YCI - 3500 metpos.

YC[ pomKHbI YCTAaHABAMBATLCA B LWWKA(AX TeNEeMEXAHUKMN CTENEHBIO 3aLUMTLI:
e /19 pa3MeLleHuns 06opynoBaHus B 3aKpbiTbix nomeweHusax (ONY, PLU, 3PY v np.) - He
xyxe IP 21;

e /19 pa3MeLleHns 06opynoBaHus Ha OTKpbITOM Bo3ayxe (OPY) — He xyxe IP 55.

HopmanbHble ycnosus npumenenms YCI npueneHbl B Tabn. 2.2.

Tabnuua 2.2. HopManbHble yCI0BUS 3KCNyaTaLmm

Mapametp 3HaueHue

Temnepatypa OKpyatoLLero Bo3ayxa ot 15 no 25°C

OTHOCUTENIbHASA BNAXHOCTb BO34YXa no 95%

ATmocdepHoe paBneHue 65-106,7 klMa (487,5-800 MM pT. cT.)
NMutaHue

Xapaktepuctuku nutanus YCI npmeeneHbl B Tabn. 2.3

Tabnuua 2.3. Xapaktepuctuky nutadms YCI,

MapameTp JHKC-3M-220-... JHKC-3M-24-... JHKC-3m-110-...
HomuHanbHoe HanpskeHne 230 B~, 50 'y munn 220 B= 24 B= 110 B=
JHKC-3m-110-1(2):
Junana3oH BXOAHOro 100...265 B~ (45...55Tw) 18..36 B= 42..176 B=,
HanpshxeHus unun 120...370 B=, ’ JHKC-3m-110-3(4/5):
40...160 B=,
MoTpebnsemMas MOLWHOCTb He 6onee 10 B-A

Bxon nutanms DHKC-3M-220-... yHMBeEpCanbHbi (MOXET MOAABATbCA HANpPsKeHWe U
nepemMeHHOro, U NOCTOSIHHOMO TOKA).

Bxon nwutanms DHKC-3M-220-... yHunonsapHbid (ycTporctBo Oyamer pabotate npwu

MOAKOYEHUM HANPSKEHUS NMOCTOSSHHOTO TOKA Kak NPSMOM, Tak 1 06paTHOM NONSPHOCTH).

Ha Bxon nutanus mogudukaumn dHKC-3m-24-... n SJHKC-3m-110-... cnegyet nogasatb
HanpsXeHWe TOIbKO NPSMOM NONSPHOCTU.
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TexHUYeCKue XapakTepucTukm

2.3 UHTepdeichbl

2.3.1 YCI umeeT uHTepdericHble rHe3ga ctangapta RJ45: noptol nocneposatensHbie (COM) m

ceteBble (LAN). MHTepdencbl npenHasHaveHbl AN NOAKAYEHUS K OMpaLIMBAEMbIM

YCTPOWCTBAM M KaHanaMm nepefayu [OaHHbIX Ha BbILWECTOSWMIA YypoBeEHb. [lepeyeHb

MHTepdenCcoB B 3aBMCMMOCTU OT MOAMPUKALMKM NPUBEAEH B Tabn. 2.4.

Tabnuua 2.4. ntepdericol YCI,

Untepderic
COM-1
COM-2
COM-3
coM-4
COM-5
COM-6
COM-7
COM-8
COoM-9
COM-10
LAN-1
LAN-2
LAN-3
LAN-4
CAN

usB

OHKC-3mM-...-1

RS-232
RS-232
RS-485
RS-485
RS-232*
RS-232*
RS-485
RS-485
RS-485*
RS-485
100BASE-TX
100BASE-TX

JHKC-3M™-...-2

RS-232
RS-232
RS-485
RS-485
RS-485*
RS-485*
RS-485
RS-485
RS-485*
RS-485
100BASE-TX
100BASE-TX

JHKC-3m™-...-3

RS-485
RS-485
RS-485*
RS-485*
RS-485
RS-485
RS-232
RS-232*
RS-485
RS-485
100BASE-TX
100BASE-TX
100BASE-TX
100BASE-TX

3HKC-3M-...-4(5)

RS-485
RS-485
RS-485*
RS-485*
RS-485
RS-485
RS-232
RS-232*
RS-485
RS-485
100BASE-TX
100BASE-TX
100BASE-FX
100BASE-FX

[ns pesepsupoBaHusg apyx JHKC-3m -
Mini-B ons HactpoMku M OBHOBAEHUS

Type-B pna HacTpoiku n o6HoBnenus YCI,
BCTPOEHHOro0 MofeMa

* — BO3MOXHOCTb paboTbl MHTepdeica Ha ckopocTax oT 100 go 115200 604; B 0CTanbHbIX CAy4assx CKOPOCTb
obMeHa - 2400...115200 60a.

2.3.2 Ha puc. 2.1 n 2.2 npuepeHbl ucnonbdyemble ¢ 2020 r. cxemMbl COOTBETCTBUS

nocnepoBatenbHbix MHTepdericoB B DHKC-3m, roe kaxabii UART o6o3HauvaeTcsi Kak
COM-1...-10, He3aBMcKHMO OT TMNa ero uHTepdenca (RS-232 unu RS-485).

LAN RS-232 RS-485

= 3HKC-3m

YCTpOWcTBO c60pa AaHHBIX

= 3HKC-3m

ycTpoiicTeo c60pa AaHHbIX

OHKC-3m..-1 OHKC-3m..-2

PucyHok 2.1. Cooteetcteue nHtepdencos JHKC-3Mm (hw 4.2, hw 4.3)
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TexHUYeCKue XapakTepucTukm

LAN-1 _COM-9 1
LAN-2 COM-10 @ N- U+
- 1

LAN N
JHKC-3m

ycrpoicTeo c6opa
RS-485

3HKC-3Mm..-3(4/5)
PucyHok 2.2. CootBeTtctBue nutepdericos JHKC-3m (hw 5)
2.3.3 Ha pwuc. 2.3. npuBeneHbl npepbiaywme cxembl 0003HAYeHWMM MOCNefoBaTeNbHbIX

nHtepdencos Buaa RS-485-1..-8 pna DHKC-3m. [loguyepkHyTbl uHTEpdencol ¢
BO3MOXXHOCTbIO paboTbl Ha ckopocTax 100...115200 6oga.

LAN-3 [ LAN-1 | 485-7 | cOM-9

LAN-4 | LAN-2 | 485-8 | COM-10

COM-1 COM-3 COM-5 COM-7 COM-9 COM-1  COM-3  COM-5 COM-7

232-2|485-8 | 485-6 | 485-4 | 485-2 485-1|485-3|485-5|232-1

232-1|485-7 | 485-5 | 485-3|485-1 485-2 | 485-4 | 485-6 | 232-2

COM-2 COM-4 COM-6 COM-8 COM-10 COM-2  COM-4 COM-6 COM-8
hw 4 hw 5

PucyHok 2.3. CooTBeTCTBME TeKylLero 0603HaveHns nocnenosaTenbHbix MHTepdeicoB IHKC-3m u
npenblayLLero

Pexxumbl pabotbl noptoB Ethernet

2.3.4 Moandukaumm JHKC-3m...-1(2) hw 4.0 u hw 4.1 nmetoT aBa He3asucuMbix nopTa Ethernet,
kaxkapbii nMeet ceon MAC un IP agpeca. MNepenaya gaHHbIX MeXay NOPTaMU HEAOCTYMHaA.

2.3.5 Mogudukauumn 3HKC-3Mm...-1(2) hw 4.2 n HoBee mmetloT aBa nopta Ethernet, koTopbie
paboTaloT B OAHOM U3 C/IeAyHWUX PEXMMOB:
e OpHa cetb — 06a NnopTta MMeT oaAnH 06K IP appec, AOCTYMHbI peXUMbl
pe3sepsupoBaHus PRP unu RSTP;
e [lBe ceTn - Kaxabli nopT nmeet cobctBeHHble IP u MAC agpeca.
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TexHUYeCKue XapakTepucTukm

236

2.3.7

Mopudukauumn SHKC-3Mm...-3(4/5) nmetot yeTbipe nopta Ethernet, kotopblie paboTaioT B

O[HOM M3 CNedyoLWmX PEXMMOB:

e OpHa ceTb — BCe 4 nopTa MMEKT 0amH 0bwmin IP apgpec, [OCTYMHbI peXuMbl
pe3sepsupoBaHus PRP unu RSTP;

e [lBe ceTn - HeuyeTHas napa noptos umeet ogHy napy IP n MAC appecos, yeTHas napa

- Apyryto. Mexay napamu nopToB AaHHble He nepeaatoTcs. Kaxaas napa MoxeT
paboTaTb B pexxuMe PRP. [MepBas napa moxeT paboTtate B pexume RSTP. Obe cetu
LLO/DKHbI ObITb PU3MYECKM pa3aeNeHbl.

e Tpwu ceTn — HeyeTHas napa nopToB umeet oaHy napy IP n1 MAC agpecos, yeTHas napa

- oamH MAC-agpec 1 pasHble IP-agpeca. Mexay Tpems rpynnaMm NOpToB AaHHbIE He
nepepatotcs. [1Ba nopta moryTt pabotate B pexxume kommytaTtopa, PRP unu RSTP. Bce

TPU CETU LOMXKHbI ObITb HU3NYECKM pa3LeNeHbl.

[locTynHble BapuaHTbl HACTPOMKM CM. Ha puC. 2.4.

OgnHa ceTb [Be cetu Tpu cetn
cetb 1 cetb 1 cetb 1
(RSTP/PRP) (RSTP/PRP) (RSTP/PRP)
LAN 3 LAN 1 LAN 3 LAN 1 LAN 3 LAN 1
LAN 4 LAN 2 LAN 4 LAN 2 LAN 4 LAN 2
ceTb 2 cetb 3 ceTb 2
(PRP)

PucyHok 2.4. Pexxumbl pabotbl noptos Ethernet 8 SHKC-3m-...-3(4/5)

B pexume OByx un Tpex ceten MHTepq)eﬁCbl AOJDKHbI NOAKNMKYaTbCA K U30/IMPOBAHHBIM OPYT

OT Apyra ceTam.

B moandukaumm SHKC-3m-...-4(5) yctaHoBneHo ABa ontuyeckux uHTepdenca Ethernet

100BASE-FX.

JHKC-3Mm-...-4

JHKC-3Mm-...-5

LC pasbewm;

9/125 MKM

UPC nonupogka

ogHoMop0Boe (single-mode) BONIOKHO;

AnnHa BonHbl — 1310 HMm;
AnunHa kabensa no 15 km;

LC pasbem;

62,5/125 MKM 1n

UPC nonuposka

MynbTMMogoBoe (multi-mode) BONOKHO;

50/125 MKMm;

OnnHa BonHbl — 1300 HM;
OJIMHa Kabena oo 2 KMm;
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MN3nyyeHne oTHOCKUTCS K Knaccy 1 (nasepbl 1 nasepHble CUCTEMbI OYEHb MANOM MOLLHOCTH,
He CnocobHble C034aBaTb ONACHbIM AN YeslOBEYeCKOro rnasa ypoBeHb 06/yyeHus) B
COOTBETCTBMM CO CcTaHaapTom EN60825-1.

B pexxnme AByx u Tpex ceTen npu HACTpOMKe 3a[3eTCs, B KAKOM pexuMe byayT paboTtatb
onTuyeckme uHTepdericol: pesepsupoBaHne RSTP/PRP (puc. 2.5 cnesa) unu nepepava
[AaHHbIX NO ABYM HE33aBMCMMbIM KaHanaMm (puc. 2.5 cnpasa).

cetb 2 cetb 3
LAN 1 LAN 1
cetb 1 A 8 cetb 1
(RSTP/PRP) : ; (RSTP/PRP)
LAN 2 LAN 2
ceTb 3 ceTb 2

PucyHok 2.5. Bapuantbl pabotbl noptos Ethernet 8 JHKC-3Mm...-4/5 pna 3 ceten

2.3.8 [na scex mogudmkaumn SJHKC-3M wnpuHa amanasoHa |P agpecos, ¢ KOTOPbIMW BO3MOXHA
paboTa yepes oanH MHTepdenc, onpenenseTca 3aaaHHbIM 3HavyeHnem Mackm B JHKC-3m.
Hanpumep Macka paBHas 255.255.252.0 pna untepderica ¢ IP agpecom 192.168.0.X
O3Ha4aeT, 4YTo YCTPOMCTBO OyaeT «HanpsiMy» OOMEeHMBATbCS NaKeTaMu C ApYrvMu
yCTPOMCTBAMM B CeTH, y KoTopbix IP agpec 3apaH B npepenax guanasoHa 192.168.0.1 -
192.168.3.254 BknwoumtenbHo. Ecnm JHKC-3M 6yaeT MHMUMMPOBATL OTMNPaBKY MakeToB
(yctaHoBka TCP coeguHeHuMs, OTMpaBka 3anpoCOB AAHHbIX U T.N.) 3a npeaenbl NOACETH,
onpeneneHHom HacTponkamu |P agpeca u ero Macku, To Takue nakeTbl OyayT nepecbnaTbCa
Ha w3 (Gateway) No yMonyaHuio.

LAN-1
IP agpec 192.168.0.10
Macka nogcetn 255.255.252.0
Gateway 192.168.0.1

PucyHok 2.6. Hactporikm untepderica LAN-1 (Ethernet) 8 9HKC-3M no ymonuanuio

2.4 GT-MoAaynb

241 OnumoHanbHo Mogudukaumm IHKC-3M-...-1 u  IHKC-3M-..-2 MOryt ocCHalaTbCs
BCTPOEHHbIM G- unu GT-moayneM, rae G — BO3MOXHOCTb Nepeaayn AaHHbIX MO COTOBbIM
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24.2

243

244

245

246

cetsM, T - BO3MOXHOCTb MOJy4EHMS TOYHOINO BPEMEHM OT CMYTHUKOBLIX CUCTEM
MOHACC/GPS. Hactporika mMoaynsa npoussogmutca yvepe3 nopT USB Ha 3agHen naHenm
YyCTPOMCTBA.

XapakTepucTnku HaBuraumoHHoro moayns (T B 0603HaveHunn) npueeaeHbl B Tabn. 2.5.

Tabnuua 2.5. XapakTepucTukmM HaBUraumMoHHOro Moays

OcHoBHag - INTOHACC

PeszepBHas - GPS

Yacrota npuéma 1575...1602 MHz

3,3V, BbixogHoe conpoTtusaeHne 50 Om,
SMA pa3béM, BceHanpaeieHHas

nOlJ.ﬂep)KMBaEMble HaBUrauMOHHbI€ CUCTEMDI

AHTeHHa

Xapaktepuctnku mogema (G B 0603HaueHUn) npmueeaeHbl B Tabn. 2.6.

Tabnuua 2.6. XapakTepucTMkmM BCTPOEHHOro MogeMa

Moppepykka cOTOBbIX ceTEMH 2G/3G

CraHpapTbl CBA3M GSM/GPRS/EDGE/UMTS/HSPA+
OTtnpaBka SMS He#oCTynHa

Kon-so SIM-kapt 1

Tun aBTOpU3auUMU Het/PAP/CHAP

[na KoHTpons perncrtpaummn B mobunbHon cetn B JHKC-3M npenycMoTpeHbl cnepylolimne
MEXAHU3Mbl:

e ping - YC/ c 3apaHHOM nepuoamyHocTbio oTnpasnseT ICMP-3anpockl Ha yKa3aHHbIN
IP-appec. MNpu OTCYTCTBUM OTBETOB MOAEM MeEpe3arpyaercs U 3aHOBO
perucTpupyeTcs B CeTu.

e [lepenaya AaHHbIX — MPU OTCYTCTBMM O0OMeEHA AaHHBIMMW MO MOOUNBHOM CETU B
TeyeHue yKasaHHOro spemenu (no ymonyanuo 20 muuyT) YCI, nepesarpyxaer
BCTPOEHHbIN MOAEM.

Ilns obecneyeHns MOBWUIBHOrO KaHana CBsA3u Mexay LEeHTPOM cbopa U KOHTPONUPYEMBIM
06bEKTOM HEOBXOAMMO BbINOJHEHUE CNeAYHLWMX YCNOBUIA:
e cepBep LEeHTpa cbopa AaHHbIX JOMKEH UMETb BbIXOA B CETb VIHTEPHET MAM A0CTYN B

YACTHYIO BUPTYyanbHyto ceTb 3akpbiToro APN (TCP-nopt 2404);

e YC[l pacnonoxeH B 30He NOKPbITUS ceTel MOBUIbHOM CBA3M, YCIyra NnakeTHOM
nepeaayu AaHHbIX AOCTYMHA;

e SIM-kapTa, yctaHoBneHHaa B YCI, umeet puxkcuposaHHbIv (cTatnyeckui) IP-agpec.
[onyckaeTcs npuMeHeHne aMHaMu4yeckon agpecaumm SIM-kapTbl.

[nga nnarHocTnku mogemMa (BpeMs paboTbl, COCTOSHME MOAKIYEHMUS, YPOBEHb CUTHANA U
T.n.) ncnonbsyetcs MO «KoHndurypatop JHKC», pazpen «MOHUTOPUHI:
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2.5

251

252

253

(%) 2HKC-3m.648-X-2 (hw 4.1) N2 2854
Q O  Maenmuduumposars
Auarnoctuka | flor | Cksoswoi pexim | @ Tepumunan

,"J,H @rHoCTUHECKan KoMataa

Coordinats_latitude 0
Coordinats_longitude 0
Coordinats_altitude 0

GPRS_connection_status
GPRS_connection_last_send_command

GPRS_connection_count_repeat_command

SOOO

GPRS_connection_last_time_in_PPP_state :00:00.000

X X i Mokasate Ha KapTe
GPRS_connection_last_time_in_RING_state
GPRS_connection_start_time_in_RING_state
Millisec
GSM_485_timer_Timer_Status
G5M_485_timer_opponent
GSM_485_timer_start_ms
GSM_485_timer_timeout

- run

- modem_from_config

o o o o o o o

PucyHok 2.7. UHTepdeiic okHa AMAarHOCTUKKM Moaema.

MokKasaTtenn HaaeXXHOCTHU

Mo HapexHoctn YCI cootsetctByeT rpynne 1 no NOCT 26.205-88, npegycmaTpuBatoLei
paboTy 6e3 nepepbiBOB 1 YCTAHOBKY YCTPOMCTBA B TPYAHOLOCTYMNHbIX MeCTaXx;

e CpepnHsAa HapaboTka Ha 0Tka3 He MeHee 100 000 yacoB B HOpMasbHbIX YCIOBUSX
3KCNNyaTaumm;

e (pefHee BpeMs BOCCTaHOBNEHMS paboTocnocobHOCTH ycTponcTea He bonee 1 vaca;
e Bpems rotoBHocTM YC[ K paboTe npu BKAOYEHUM NUTAHKUA He Bonee 1 MuH;

e TMOJSIHbIV CpeaHui CpoK CyXbbl yCTPOMCTBA He MeHee 25 neT;

e KO3bPUUMEHT TEXHMUYECKOrO MCNONb30BaHMs He MeHee 0,97;

o pexum paboTbl YCI — HeNpepbIBHbIN.

o pocTtoBepHOCTM Nepefaym MHopmaLmm no kaxaon Gynkumm (TC, TUT, TY) ycTponctso
oTHocuTCs K 1-1 kateropmm no NOCT 26.205-88:
e BEpOSATHOCTb TpaHCchopMauumn MHbOpMaLMKM TenecurHanmsaummn He ebiwe 1078;

e BEPOSATHOCTb OTKa3a OT Nepeaayn NocNaHHOM KOMaHAabl (MpY NOBTOPEHMM Nepeaaym
[0 NSt pas) He 6onee 10°19;

e BEPOSTHOCTb 06PA30BAHMSA IOXKHBIX CUTHANOB TeNeYyNPaBNEHUS, TENECUTHANMU3ALMM,
TenensmepeHus He bonee 102,

Bpemsi petpaHcnsumm KoMaHg TY C BbIWECTOSILLEr0 Ha HUXKECTOSWMM YpOBEHb He
npesbiwaet 1 c.

Bpems cbopa, 06paboTkun 1 nepenaun TC He npeBbiwaeT 1 ¢ npu cobnogeHnn TpeboBaHU,
npuBeneHHbIX B N. 7.4.
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254

255

2.6

261

[na npenoTBpalleHMsi  3aBMCAHMA  BCTPOEHHOrO  MPOrpaMMHOro  obecrneyeHus
(npowwmekmn YC[1) ncnonb3yeTcs annapaTHbIM CTOPOXKEBOW Tanmep.

MNpu npoekTMpoBaHMK pekoMeHayeTcs 3aknaabiBatb 3UM 3 pacueta 1 YCI Ha 100 wryk.

MC m nsonauma

YCO  cootBeTctByeT  TpebOBaHMAM MO  3/IEKTPOMArHUTHOM  COBMECTUMOCTH,
pernamMeHTMpoBaHHbIM cTaHgaptamm [OCT P 51317.6.5-2006 n CTO 56947007-
29.240.044-2010 » yka3aHHbIM B Tabn. 2.7.

[pn MCNbITAaHUAX HA YCTOMYMBOCTb K BAMSIHUIO 3NEKTPOMArHUTHbIX MOMEX HOPMaNibHbIM
¢dyHKunoHmposaHueM YCI cnepgyeTt cuMTaTh BbIMOJHEHME BCEX YCTAHOBAEHHbIX QYHKLMMA
6e3 Kaknx-nmbo yxyaLieHnn KkavyecTsa PyHKLMOHUPOBAHMS.

Tabnuua 2.7. CootBeTcTBME TPeOOBAHMSAM MO 3EKTPOMATHUTHON COBMECTUMOCTU
BennunHbl Bo3aeicTBUiA Ha nopTbl YC[,

] i -
. R e =220B ~220B ::_::; Ethernet Kopnyc 3azemn

1 TOCT 30804.4.2-2013 - - - - - -
dneKTpocTaTUYecK1e paspsapl
HEemocpenCcTBEHHO Ha KOpMyC C

MHTepBanamu mMexay umnynbcamu 10 c +6 kB
KKOHTAKTHbIV pa3psag» +8 kB
«BO3JYLUHbIA pa3psaay» CootB. A
2 TOCT 30804.4.3-2013 - - - - - -
PapmoyacToTHoe anekTpoMarHuTHoOe none 10 B/m
(80-1000) My, 10 B/m
(800-960) MI'y, 10 B/m
(1400-3000) Mry, CootB. A
3 TOCT P 30804.4.4-2013 HaHocekyHAHble  *4 KB +4 kB +4 kB +2 kB (K) *2«kB(K) - *4 kB (K)
MUMMYNbCHbIE MOMEXM Coots. A

4 TOCTP51317.4.5-99 - -
MuKpoceKkyHAHbIE UMMYNbCHbIE MOMEXU
60/1bLLOM 3HEPrUK

«[poBoA-nposoa» £1 kB +1 kB +2 kB
«[poBoa-3eMns» *2 kB +2 kB +4 kB *2kB(3) *2«kB(3)
Coots. A
5 TOCT P51317.4.6-99 10B 10B 10B 10B (3) 10B (3) - 10B

KoHAyKTBHbIE MOMexXy B AuanasoHe oT Coots. A
0,15 no 80 My,
6 OCT 30804.4.11-2013 - - - - - -
MpoBanbl, NpepbiBaHuUs, U3MEHEHUS
HanpsKeHWs 31eKTPONUTaHUS:
- NpOBanbl (OCTAaTOYHOE HaNpsKEHWeE, 70% Uy,
LNIUTENbHOCTD); 1000 mc;
40% Uy,
1000 mc
Coots. A

- MPepbIBAHUS HaMpPSXKEHUS; 0% U,
100 mc;
Coots. A
0% U.,
1000 mc
Coots. B Y

- BbIOPOCHI HaMpsKeHUs 120% Uy
2000 mc
Coots. A
7 | TOCT IEC 61000-4-12-2016 - -
3BeHALLaa BOMHA
«[poBoa-nposoa» +2 kB +2 kB +2 kB 1 kB (3) 0,5kB (3)
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MeTtoabl M BUABI UCNbITAHWIA

«[poBoa-3emns»

10

11

12

13

14

15

16

17

18

19

20

FOCT 30804.4.13-2013

MckaxkeHne CMHYCOMANbHOCTU
HanpsKeHUs 3NeKTPONUTAHUS

FOCT P 51317.4.14-2006

KonebaHus HanpsykeHns B CeTH
3/1EeKTPONUTaHWUSI NEPEMEHHOTO TOKA

[OCT P 51317.4.16-2000 Hu3ko4acToTHblE
KOHAYKTUBHbIE MOMEXM

KpaTtkoBpemeHHble 50 Iy

OnutenbHbie 50 Iy,

FOCT P 51317.4.17-2000
Mynbcauum HanpskeHUs NUTaHUS
NOCTOSIHHOTO TOKA

[OCT IEC 61000-4-18-2016
3artyxatowas KonebarenbHas BoHa
«[poBoA-nposoa»
«[poBoa-3emns»

FOCT P 51317.4.28-2000

M3MeHeHWe 4acToTbl CETU 3EKTPONMUTAHUS
nepeMeHHOoro Toka

FOCT IEC 61000-4-29-2016

MpoBanbl, NpepbiBaHUs, UBMEHEHUS
HanpsKeHUs 371eKTPONUTaHUS

- NpoBanbl (OCTaTOYHOE HaNpsPKeHUe,
ONUTENBHOCTB);

- NpepbIBaHUS (BAUTENLHOCTD);

- U3MeHeHUq

FOCT P 50648-94

MarHuTHbIe NoAS NPOMBILLNEHHOW YacTOThI
B TPEX B3aWMHO-NEPMNEHANKYNAPHbIX
NI0CKOCTSX:

- LUTENbHO

- KpaTKOBPEMEHHO 3 C

FOCT P 50649-94

MMnNynbCHble MarHWTHble Nons B TPEX
B3aVMMHO-NEPMNEHANKYNAPHBIX MAOCKOCTAX
[OCT P 50652-94

3aTyxatollee UMMyNbCHOE MarHUTHoe nosne
B TPEX B3aWMHO-MEPMNeHANKYNAPHbIX
NA0CKOCTAX

[OCT 30804.3.2-2013

IMUCCUA TaPMOHMYECKUX COCTABNSHOLLMX
TOKa B CETb 3NEKTPONUTAHMUSA

FOCT 30804.3.3-2013

KonebaHus HanpskeHus u daukep,
BbI3blBAaEMbIE B CETU INEKTPONUTAHUSA
[OCT 30805.22-2013

IMUCCUSA UHAYCTPUANBbHBIX PaLMONOMEX
(nPn).

HanpskeHne MPI Ha ceTeBbIX 3aMMax B
nonoce yactot 0,15-30 My,

+4 kB
CootB. A

100 B
108B
Coots. A
10% U.
Coots. A

+1 kB
2,5 kB
CootB. A

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

0% Uy,
100 mc
CooTs. A
0% Uy,
500 mc
Coots. A

(80-115)%
Uy, 10 ¢
CooTs. A

Knacc A
CooTs.

BenuuuHbl Bo3aeicTBuit Ha noptol YCI,

~2208B RSES Ethernet

RS-232
+4 kB +4 kB

- Knacc 3 - -
Coots. A

= £12% Us, - -

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

300B 300B 300B 3008

308 308 308 308B
10% U. - - -

Coots. A

+1 kB +1 kB £2,5kB (3) *1 kB (3)

*2,5 kB *2,5 kB

- *+159% - -
lc
Coots. A

70% Uy,

1000 mc;

40% Uy,

100 mc;

Coots. A

0% Uy,

100 mc

Coots. A

0% Uy,

500 mMc

Coorts. B?

(80-115)%

Uy, 10 c

Coots. A

- Knacc A - -
Coorts.

= Ps<1, = -
P11<0,65
CooTB.

Knacc A Knacc A
CoorTs. CoorTs.
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100 A/m
1000 A/m
CootB. A
1000 A/m
Coots. A
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Coots. A
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2.6.2

263

BennuuHbl Bo3aeiicTeuit Ha noptol YC[,

MeToab! 1 BUAbI UCMIbITAHWUIA =220B ~220B RS-485 Ethernet Kopnyc azemn
RS-232
HanpseHHoctb nons UPT B8 nonoce Knacc A
yactot 30-1000 My, CooTB.
CokpalueHus:

(K) - nomexa nopaeTcs yepes 31eKTPOMArHUTHbIE KI1ELLM;

(3) - nomexa nopaercs Ha 3KpaH kabens;

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

CooTB. A — COOTBETCTBYET KpUTEPUIO KayecTBa PYHKLMOHMPOBaHUA A, HOpMaibHoe DYHKLMOHMPOBAHME;

CooTB. B — coOTBETCTBYET KpUTEPUIO KayecTBa GyHKLMOHMPOBaHMA B, BpeMeHHOe yxyALweHne kayectBa QYHKLMOHUPOBAHMS U
npekpalleHne BbINONHEHNS YCTaHOBEHHbIX PYHKLMIA C NOCNeAyoLMM BOCCTaHOBIEHWEM be3 BMelLaTenbCTBa oneparopa
MpumeyaHus:

Y MpepbiBaHUs HANPSKEHUS MIEKTPOMUTAHMS NEPEMEHHOTO TOKa AUTeNbHOCTBI0 1000 MC BbI3bIBAET BbIK/AKUYEHWE YCTPOICTBA C
nocnenyLlWwmM BocCTaHoBEHMEM Be3 BMellaTenbCTBa onepaTopa;

2 TMpepblBaHUA HANPSXKEHWS NEKTPONMTAHMUA MOCTOSHHOTO TOKa AAMTENbHOCTbIO 500 MC BbI3bIBAET BbIK/JKOYEHME YCTPONCTBA C
nocnenyWwmMM BOCCTaHOBNEHMEM 6e3 BMellaTenbCTBa onepaTtopa, Ans obecnevyeHus Kputepus KavyecTBa QYHKUMOHUMPOBaHUS A
HeobX0AMMO MCMOJb30BaTb KOHAEHCATOPHYH NMPUCTABKY.

ConpoTMBneHMe M30N5UMU MEXAY KaXAOM HEe3aBUCUMMOM LEnblo (rabBaHUYEeCKU He
CBSI3aHHOM C ApYrMMM LensMu) U KOPMyCOM, COEAMHEHHbIM CO BCEMM OCTaNlbHbIMM
He3aBucuMbiMK uensmmn YCI, coctaBnser He ™MeHee 100 MOM npu HanpshkeHuu
noctosiHHoro Toka 500 B.

M3onauma YCIO npu paboumx ycnoBusx MpUMEHEHUS BbiAepXXMBAET B TeyeHue 1 MUH
[ENCTBME MUCMbITATEILHOrO  HAMNpPsHKEHMS MEepeMeHHoro Toka uvactoton 50 Tu,
CpefHeKBagpaTU4eckoe 3HaYeHne KOToporo:

e Mexay COeAMHEHHbIMW BMeCTe KOHTAaKTaMM nopTa nutaHus (KoHTakTbl L/+, N/-) n
KOpMycom:

— 2,0 kB (ana mogndukaumi SJHKC-3m-220-... u SHKC-3m-110-...);

— 0,5 kB (ans mogudukaumn JHKC-3m-24-..)).
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3

3.1

311

A\

3.1.2

3.1.3

3.2

3.2.1

C6o0p u 06paboTKa AAaHHbIX

O6wasa nHpopmauus

YCO SHKC-3M nopoepXuBaeT  OMpoOC  YCTPOWMCTB, CMNOCOOHbIX  OCYWECTBASATb
MHbOPMAUMOHHbIM 06MeH no npoTtokonam Modbus RTU/TCP, M3K 60870-101/103/104,
M3K 61850 GOOSE wu onumoHanbHo MK 61850 MMS, a Takxke no COBCTBEHHbIM
MpOTOKO/IaM psAa YCTPOMCTB, NepeyncieHHbix ganee. ObLiee KOMYECTBO ONpPaLLIMBAEMbIX
YyCTPOMCTB He MoxeT npesbiwaTb 240.

Mpumeuanne: Ing JHKC-3mM hw 4 cyMMapHoe KOnM4eCcTBO YCTPOMCTB, OMNpaLIMBAEMbIX MO NMPOTOKONAM
M3K 61850 MMS, M3K 60870-5-104, Modbus TCP (RTU over TCP), 1 kaHanoB nepefayu Ha BbILECTOALMN
YPOBEHb HE MOXET MNpeBbIWaTh 64.

[na S3HKC-3M hw 5 cymMMapHOe KonnyecTBo YCTPOMCTB, OnpaluMBaembix no npotokonam M3K 61850 MMS,
M3K 60870-5-104, Modbus TCP (RTU over TCP), n kaHanoB nepefayun Ha BbILLECTOALWMIN YPOBEHD He
MOXeT MnpeBblllaTh 48.

MakcMManbHOe KONM4YecTBO MapameTpoB, obpabaTbiBaeMbiX OT OLHOrO YCTPOMCTBA,
npuBeneHo B Tabn. 3.1:

Tabnuua 3.1. MakcuMManbHoe KOIMYeCcTBO NapaMeTpoB OT OLHOM0 YCTPOWCTBA

M3K 60870-101 4096 8128 256 =
M3K 60870-103 64 64 256 -
M3K 60870-104 4096 8128 256 =
M3K 61850 GOOSE 64 64 - -
M3K 61850 MMS 64 64 256 =
Modbus RTU 64 64 256 256
Modbus TCP (RTU over TCP) 64 64 256 256
SNMP - 64 - -
SPA-Bus 64 64 s =

CymMapHo JHKC-3m moxeT obpabotatb 4096 TC, 8182 TU, 256 TY, 256 koMaHA 3anucu.

[lns 3anpawmrBaeMbix NAapaMeTpoOB YKA3bIBAETCS TUM AAHHbIX (AUCKPETHAN MM AHANOrOBas
BENMYMHA), dopMaT aHanoroBbix AaHHbIX (intl6, int32, float), MacwTabHbIM KO3IbDULMEHT.

Coop no M3K 60870-5-101/104

Moaaep>K1BaeMble TUMbl NapaMeTpoB:

o TenecurHanuzaumsa (1, 3, 7, 30, 31, 33 Tunbl Kagpos);

e VIHTerpanbHbie u Tekywue Tenemsmepenus (9, 11, 13, 15, 34, 35, 36, 37 tunebl
KaapoB);

e TeneynpasneHue (45, 46 komaHabl);
e KoMaHga onpoca (100 koMaHaa: obwuim onpoc CTaHumK, 3anpoc rpynn);

e KoMmaHpa onpoca cyetunkos (101 koMaHaa);
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3.2.2

3.2.3

3.3

3.4

3.5

e KomaHpa cMHxpoHu3aumm yacos (103 komaHaa).

[ocCTynHble HaCTPOMKM:

e [Inana3oH agpecos: 1...65535;

e [lnuHa appeca KaHanbHOro yposHs: 1 nau 2;
e [InunHa agpeca ASDU: 1 unm 2;

e [InvHa npuumHbl nepegaumn: 1 mnum 2;

e [InnHa obbekTa nHpopMauuu: 2 unm 3.

KomaHapb! TY peTpaHCcanpyoTcs € TeMU Xe napaMeTpaMu, C KOTOpbIMM KOMaH4A NpuLLna B
JHKC-3M 0oT BbiWwecToawWwero ypoBHs, BKIOYAA TUM KOMaHAbl U BpeMs YAepXKaHUS.

Ecnu BolwecToawmm yposeHb otnpasnset YCI komaHay no npotokonam Modbus nam MK
61850, onpawrBaeMoe YCTPOWCTBO [AOMKHO NOALEPXMBATb MNpUMEM KOMaHg 6es
npeaaputenbHoro Bbibopa (pyHkumsa Direct control 8 3HUM-2 n SHMB-1). Bpems
yAEPXaHUS 334a€eTCS NPy HAaCTPOWKe.

Céop no Modbus RTU/TCP

JHKC-3M nopaepxmBaeT cbop AaHHbIX no npotokonam Modbus RTU, Modbus TCP wu
Modbus RTU over TCP.

Moanep>knBaemble NapameTpbi:

JuckpeTHble AaHHble 01, 02, 03, 04 05, 06
AHanoroBble faHHbIe, OAUH PErucTp 03, 04 06
Int16

AHanoroBble faHHbIe, CABOEHHbIE PerncTpbl 03, 04 =
Int32, float

[lns aHanoroBbiX AaHHbIX NPU HAaCTPOMKE AOCTYNeH BbIGOp nopsaka 6aiT B perucTpe.

[lns TeneynpaBneHus 3a4ak0TCA aapeca peTPaHCASILMU KOMaHL BKIIOYEHUS U OTK/IHOYEHUS,
a TaKxKe BpeMs yaepyKaHUs BbIXoaa.

C6op no M3K 61850 8-1 (GOOSE)

OHKC-3m nopnepxuaet noanucky Ha GOOSE coobleHns B paMkax cCTaHgapta M3K
61850 8-1.

MNMopnepxkuBaemble Tvnbl AaHHbIX B GOOSE-coobuweHuax: Boolean, Quality, Timestamp,
SPS, DPC, INT32, Float.

Co6op no M3K 61850 8-1 (MMS)
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3.6

3.7

OnumnoHanbHo JHKC-3M noaaepxmBaeT NOANUCKY HAa OTYETbI (reports) n OTNpaBKy KOMaHA,
TeneynpaBneHus B pamMkax ctaHgapta M2K 61850 8-1.

Tun AaHHbIX B OTYETE Boolean, Quality, Timestamp, SPS, DPC, INT32, Float
Tun paaHHbIX ANA yNpaBaeHus SPC, BSC

Mopaenb ynpaenenus direct control, SBOes

Habopbl faHHbIX Tonbko npenonpeneneHHble

OnuuoHanbHbIe Nons Bce

YcnoBus 3anycka otyera Bce

MpumeuaHune: He pekoMeHayeTCa MCNoab3oBaTb NpoTokon M3IK 61850 ang cbopa AaHHbIX C YCTPOMCTB HA
obbekTax MAO «Poccetu», T.K. pyHKUMoHan MMS-knunenta B JHKC-3M He noaTBEPXKAEH COOTBETCTBYHOLLMM
CEpTUPUKATOM.

Céop no M3K 60870-5-103

B SHKC-3m peanusoBaH KaHanbHbiM (FT1.2) u nonb3oBaTenbCckuii ypoBeHb NPOTOKOAA B
cootsetctBum ¢ FOCT P MK 60870-5-103-2005.

Ha npuknagHom yposHe JHKC-3Mm ocywectenset npueM cnegytowmx ASDU:
e [lng TenecurHanmsaumu:
- <1> - coobueHune c METKOM BPEMEHMU;
— <2> - coobuieHne ¢ METKOM BpEMEHMU C OTHOCUTENbHLIM BPEMEHEM;
e [lnsa TeneMsaMepeHun:
- <3> - n3MmepsieMble BeIMYMHbI, Habop TMna 1;
- <4> - n3mepsieMble BEIMYMHbI C METKOM BPEMEHU U OTHOCUTEJNIbHbIM BPEMEHEM;
— <9> - usmepsaeMble BEIMUNHbI, HAbop TMNa 2.
ASDU B HanpaBfieHnn yrnpasBneHus:
o <6> — CMHXPOHM3ALNA BPEMEHMU;
e <7> - VMHuumanusaumsa obero onpoca;
o <20> - Obwas KOMaHAa.

MNpu Tteneynpasnenun napametrpol ON/OFF komaHnabl TY onpepenstooTrcq B KOMaHae oOT
BbILLECTOSLLErO YPOBHS.

Céop no SNMP

JHKC-3M obecneumBaer cbop TenemsamepeHuin no nportokony SNMP vl u v2c.
MNopnepxusaemble Tmnbl AaHHbIX: INTEGER n COUNTER.
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3.8 C6op no SPA-Bus

JHKC-3M nopaepXuBaeT onpoc ycTporcts no npotokony SPA-Bus. [locTynHbl yteHue

OAHOMO3NUMOHHbBIX U ABYXMO3UUMUOHHbIX TC, TW, koMaHaa CUHXPOHU3aLUMNUN HYaCOoB.

3.9 C6op no CMNMNOA>3C

JHKC-3m

NoLAEPXKMBAET

onpoc

yctponcte  no npotokony CMOA2C.

noAaep>XMBaeMbIX NapaMeTpoB NpuBeaeH B Tabn. 3.2.

Tabnuua 3.2. C6op paHHbIX no npotokony CMNOA3C

Uab
Ubc

Uca

cosa
cosb
cos ¢
cos cp
f

S

Sa

Sb

Sc

P

Pa

Pb

Pc

Q

Oa

0b

Qc
W-h+
W-h-
var-h+
var-h-

3.10

Tok dasbl A
Tok ¢dasbl B
Tok dasbl C
HanpsxxeHue dasbl A
Hanps»keHne da3bl B
HanpsyeHune dasbl C

JInHeHoe HanpsxxkeHne AB
JInHentHoe HanpseHne BC

JInHetHoe HanpskeHne CA

KoadpdurumeHT MowHOCTH pasbl A
KoadpdumumeHT MowwHocT dpasbl B
KoadduumeHT MowHocTn dasbl C
CpenHui Ko3hPULUMEHT MOLLHOCTH
YactoTa cetn

lNonHasg MOLWHOCTb

MonHas MowWHOCTb Ga3bl A
[NonHas MowHoOCTb a3kl B
MonHas MowHoOCTb Pasbl C
AKTUBHas MOLLHOCTb

AKTMBHAg MOLWHOCTb Ba3bl A
AKTMBHAg MOLLHOCTb (a3bl B
AKTMBHas MowHoCTb dasbl C
PeakTMBHas MOLLHOCTb
PeakTnBHas MOWHOCTb dasbl A
PeakTuBHasa MolHoCTb a3kl B
PeakTnBHas MowHoOCTb dasbl C
AKTMBHAs 3Heprus, UMNopT
AKTMBHAs 3HEpPrus, sKCnopT
PeakTuBHas aHeprus, uMnopT
PeakTuBHas 3Heprus, aKcnopT

JHKC-3Mm, PykosoacTtso no akcnnyataumu, IHKC. 403500.001 P3 pen. 12.2023

1.0.31.7.0.255

1.0.51.7.0.255

1.0.71.7.0.255

1.0.32.7.0.255

1.0.52.7.0.255

1.0.72.7.0.255

1.0.124.7.0.255 (2 Bepcua CMOLO3C)
1.0.12.7.1.255 (3 Bepcus CMNOASC)
1.0.125.7.0.255 (2 Bepcua CMOL3Q)
1.0.12.7.2.255 (3 Bepcua CM1OL20C)
1.0.126.7.0.255 (2 Bepcus CMOA3Q)
1.0.12.7.3.255 (3 Bepcus CMNOASC)
1.0.33.7.0.255

1.0.53.7.0.255

1.0.73.7.0.255

1.0.13.7.0.255

1.0.14.7.0.255

1.0.9.7.0.255

1.0.29.7.0.255

1.0.49.7.0.255

1.0.69.7.0.255

1.0.1.7.0.255

1.0.21.7.0.255

1.0.41.7.0.255

1.0.61.7.0.255

1.0.3.7.0.255

1.0.23.7.0.255

1.0.43.7.0.255

1.0.63.7.0.255

1.0.1.8.0.255

1.0.2.8.0.255

1.0.3.8.0.255

1.0.4.8.0.255

Onpoc cH4EeTYMKOB IJIEKTPUYECKOU DHEpPruu

Cnucok
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OHKC-3mM nopaepuBaeT MnosyyeHUe CO CYETYMKOB TeleMexaHuyeckor uHdopmauuu:
TOKM, HAMpPSHXKEHUS, MOLWHOCTH, 4AcTOTa U T.M., @ TAKKE CYMMapPHOM HAaKOMIEHHOW 3HEPruun.
Cnuncok nofaepXMBaeMbiX CHETYMKOB M NapaMeTpoB NpuBeaeH B Tabn. 3.3:

Tabnuua 3.3. CHeTYMKM SNEKTPUYECKON SHEPTUM

MapameTpbi Mepiypui LEL) Elster lpan SHepromepa
23X 20X _ C3T4TM.02 A1800" _CC-301 LI36850M _ CE-30X

Ua, Ub, Uc + + + o " + .

Uab, Ubc, Uca + +

U nmH. cp. o

la, Ib, Ic + + + . + . N

| cpenHuit +

Pa, Pb, Pc, + + + + + +

P cymmapHas + + + + +

Qa, Qb, Qc, + + + + + +

Q cymmapHas + + + + +

Sa, Sb, Sc + + + .

S cymMmapHas + + + TS

F + + + + + + +

Cos a, Cos b,

Cosc * v + + o +

Cos cpeaHuit + + + + .

Wh+, Wh-,

varh+, varh- * * u + + +

* - A1800 (nbcTep MeTpoHuMKa) nofaepkaHbl TONbKO Mo npoTokony ANSI.

XXypHanbl, npodunam MOLWHOCTU 1 Apyras nHdopmaumm, oTHocawancs Kk cuctemam AUCKYS
HepoctynHa B YC[. SHKC-3m MoxeT obecneunBatb NpAMON KaHan cBs3u u3 cetu Ethernet
K WwnHe RS-485 (cM. n. 5.4 «CKBO3HOM KaHan»).

3.11 Onpoc nsMepuTtenbHbIX Npeo6pasoBaTenemn

[na onpoca coBpeMeHHbix MUIT npumeHsaOTCS CTaHAApPTHbIE NPOTOKOAbI O0bMeHa
M>3K 60870-101/104, GOOSE, MMS, Modbus. [nga onpoca yctrapeswux sepcuin MUII
CyLLecTBYeT NOAAEPXKKA HEKOTOPbIX Cepuii MpMbopos, NpuBeAeHHbIX B Tabn. 3.4.

Tabnuua 3.4. iameputencHble npeobpasosaTtenu u yctpoicteo P3A Micom

3anpawmuBaembie nu6806-03 Micom
napameTpbl nu6806-07 P231

Ua, Ub, Uc + + + +
U cpenHee ¢asHoe + + +
Uab, Ubc, Uca + + +
U cpe:u.uee . . .
JIUHeliHoe

la, Ib, Ic + + +
| cpenHuit +
In +
Pa, Pb, Pc, P cymmapHas + + +
Qa, Ob, Oc, O cymmapHas + + i
Sa, Sb, Sc + + +
S cymmapHas + +
F + + +
Cos a, Cos b, Cos c +
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3.12

3.13

3.14

3anpawmBaemble AET Mnue6806-03
napameTpbl nu6806-07

Cos cpenHuii + +
Yron MowHocTH +
Yrnbl AB, BC, CA +
Wh+, Wh-, varh+, varh- + + +
TC 1..8 1.8

TY 2 1
CMHXpOHM3aLMua BpeMeHu + + + +

*

- onpoc ycTapeswunx sepcuin JHNMM-2 6e3 USB.

Onpoc ycrpoicts P3A

[nsa cbopa paHHbIX € ycTponcts P3A npumensitotca npotokonsl MIK 60870-101/103/104,
GOOSE, MMS.

Yacto MOXHO BCTPETUTb WMCMOSb30BaHMe npoTokona Modbus. B cuny otcytctBus B
cneumdmkaumm  Modbus BOCTpebOBaHHbIX  CTAHAAPTHbIX  (QYHKUMM, TakKMX  Kak
CUHXPOHMU3aLMA BpPEMEHW M Ap., AN pasHbiX TUMNOB TEPMWUHANOB OCYLWECTBASETCS
OTAeNbHag nogaepkka (cm. Tabn. 3.5). 3anpoc npoynx napameTpos., Takmux kak TC, T n B
HekoTopbIx cnyyasax TY, peanunsytorca B SJHKC-3M ctaHaapTHbIM ycTponcTBoM «Modbusy.

Tabnuua 3.5. Ycrpoiictea P3A n aBToMaTmKy.

YcrpoiictBo [oppepxkmBaemble napamMeTpbl

b3Mn-1/2/3 CoctosiHume 3awumt, TC, usmepenus, TY
Anteit-b3M/Y3T/03T CoctosiHume 3awumT, TC, usmepenus, TY
ABB Emax/Tmax lMonoxeHne BbIKNKYATENS, U3MEPEHUS
Cupuyc TY

OpuoH-PT3 TY

Sepam CUMHXpOHM3aLUa BPEMEHU

BMP3 CMHXpOHM3aLMa BpeEMEHU

B3MH CUMHXpOHM3aLUa BPEMEHU

Onpoc moayneit BBoaa/BbiBoAA

Tabnuua 3.6. Moaynu BBOAA/BbIBOAA, MPOYME YCTPOMCTBA.

YcrpoiictBo [NoppepxxkmMBaemble napamMeTpbl

SHMB (FT3)* TC1...24,TY1, TY2

MC1201 TY1..3

MC1202 TC1...8

MC1210 AHanoroBbIf BXOS,

MC1218 Temnepatypa 1...4

MC1220 Homep nonoxeHus nepekntoyatens apTotpaHcdhopmaTopa
Ta6no T54, T454 Temnepatypa, nepegaya BpeMeHu

* - onpoc yctapeBlmnx Bepcuii JHMB-1 6e3 USB.

CUHXpOHM3aUMA YacoB

JHKC-3M ocywecTBnseT nepefavyy CUrHanoB TOYHOMO BPEMEHM B paMKax MpPOTOKOJIOB
M3K 60870-5-101/104, SNTP a Takke B paMKkax 3aBOACKMX NPOTOKONOB ANS1 YCTPOMCTB C
NepuOAMYHOCTBIO, YKa3aHHOM B Tabn. 3.7.
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3.15

3151

3.15.2

3.16

3.16.1

3.16.2

Tabnuua 3.7. CUHXPOHM3ALIMS OMpPaLIMBAEMbIX YCTPOWCTB

M3K 60870-5-101/104 (xomaHza 103)

M3K 60870-5-103 (ASDU 6) 2 pasa B MUHyTy Ha 1511 u 4511 cekyHae
TepmuHanbl P3A: Sepam, BMP3, 65MH

CueTumku 3neKTpo3Heprum: Mepkypui 23X,

C3T-4TM, A1800%, CC-301, LUIE6850M, CE30X = aBa pasa B uyac (B nepuogbl ¢ 10 no 20 1 c 40 no 50

Tepmunansl P3A: b311-1/2/3, Cupuyc, MWHYTbI Yaca)
Antenn-b3r1/Y3T/03T, DRP-100
SNTP 3aBUCUT OT HACTPOEK CUHXPOHU3MPYEMOrO YCTPOMCTBA

* LononHuTenbHo npu Hactporike JHKC-3M MOXHO BbICTaBUTb ranky Kommepyeckuli y4ém, Torpa
CUHXPOHU3aLMs BHYTpeHHUX YacoB A1800 ByneT npon3BOAUTLCS pa3 B CYTKM He Bonee YeM Ha 4 ceKyHApbl.

lNepepaya KOMaHA, CMHXPOHM3ALMKM OCYLLECTBASETCS npu ycnosuu, 4to 4Yacbl JHKC-3m
CMHXPOHU3UPOBaAHbl C WMCTOYHUMKOM TOYHOrOo BpemeHu. [lpu notepe CoOBCTBEHHOM
cuHXpoHusaumm, JHKC-3M yepes 30 MMHYT NpekpaLlaeT BblAavy KOMaH4, CUHXPOHM3ALUUK
ONpawmMBaeMbIM YCTPOMUCTBAM.

ABTOMaTHUeECKOe ynpaBaeHue

JHKC-3M  nopaepxuBaeT aBTOMATMYECKYH OTMPaBKy KOMAaHAL TeneynpaBneHus
ONpalnBaAEMbIM YCTPOMCTBAM MPU BbINOSHEHWWM 33[aHHbIX YCIOBUM (TPUITEPOM MOXET
CNYXUTb normnyeckoe BbipaxeHue, TC, yctaBka u T.Mn.). Bce HaCTpoOMKKM ocyLLecTBASKOTCS C
nomouwbto MO «KoHdurypatop JHKCy.

Ons onpawunsaeMbix Modbus-yCTpOMCTB Takxe A[OCTYyNHa aBTOMaTUyeckass OTMNpaBKa
KOMaHAbl 3anucu B pernctp (byHkums 06).

JopacueTHble napaMeTpbl

B DHKC-3M pocTynHbl Ansi HACTPOMKM NIOFMYECKUE BbIPAXKEHUS, UCTOYHUKAMM OAHHBIX ANS
KOTOPbIX MOTYT CIYXMUTb NIl0Oble AMCKpeTHble curHanbl npmubopa: TC, komaHabl TY, ycTaBku
no TH, a Takxke apyrne normyeckmne BblpaXKeHus.

Pe3ynbTaT 10rMYeckoro BbipaXKeHUst MOXET BbiTb NepesaH no 1t6oMy NoLAeP)KUBAEMOMY
MPOTOKONY Ha BblWeCTOAWMIM ypoBeHb B Buae TC MAM UCMONb30BaH B KauyecTBe
yNpaBNsOLLErO BO3AENCTBUS As ONPALIMBAEMOrO YCTPOICTBA.

Onsa normyeckmnx Bblpa)KGHMVI AOCTYNHbI nNorm4yeCcKkne U BpeEMeEHHbIe onepauunu:

e U (AND);

e UM (OR);

e HE (NOT);

e Wcknovatowee WA (XOR);

e DHeproHe3aBucumblin RS-tpurrep (RS-FF);
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e (dopmMupoBaHMe MMNYNbCA;

L] PacmmpeHme MWHUMANbHOIO UMMNYJbCa;

e YBenuuyeHwe UMNynbCa,

e 3apgep)kka CMrHana.

3.16.3 Jlornyeckne BblpaXeHWs MOryT WCNOAb30BaTbCA AN  BbIMNOAHEHWUS MPOrpaMMHbIX

onepaTtuBHbIX

6/10KMPOBOK,

dBTOMaTM3alUnmn

nepeksitoyeHum

(ABP),

yrNpaBneHus

pa3MYHbIMK CcUCTEMaMM U Ap. HacTponka BblpaXKeHWM OCYWEeCTBASETCS C MOMOLLbHO
rpaduyeckoro nHtepdenica B N0 «KoHpurypatop JHKC»:

B Logic Editor

Sl o | o [ o | e [ [

Yaanurs

TIMER
2000
w0

OR

Pucynok 3.1. Hactpovika nornyeckux soipaxerun B 10 «KoHdurypatop IHKC»

INs HacTpolKM NOTMYECKUX BbIpaKEHUH HE06X0AMMO [06aBUTb OOHO WM HECKOJbKO

yCcTporcTB «JlopacyeTHble napameTpbl». B ogHOM ycTporictBe MoXeT ObiTb o 64

Nlorn4yecknx aneMeHToB. CYMMapHOE KOJIMYECTBO RS-TDMFFEDOB HE O0JIXXHO NpeBbIlaTb 28.

3.16.4 B DHKC-3m pgoctyneH gopacyeTt napaMeTpoB C UCMONb30BaHUEM NOJTYYEHHbIX U3MEepeHUN

no ¢opmyne:

y=k(Zx)+b,r,qe

Y — paCCYnNTaHHaA BENIMYNHA,

k — MacwTabHbIM KO3DPUUMEHT;
X — 3HaYeHWe TenensmMepeHus;

b — NOCTOSIHHAA COCTaBNAOLLAS.
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4

4.1

411

4.1.2

Mepepayva AaHHbIX

NMepepnava no M3K 60870-5-101/104

[na nepepaun paHHbix JHKC-3M peanusoBaH kKaHanbHbi (FT1.2) M nonb3oBaTenbCKui
ypoBeHb npoTtokonos B cooteetctBum ¢ [OCT P M3K 60870-5-101-2006 n NOCT P M3K
60870-5-104-2004.

Ha nonb3oBaTenbCKOM YypOBHE peanv30BaHbl Clefyolmne KOMaHabl:
e TeneynpasneHue - 45, 46 KOMaHapbl;

e 3anMCb YCTaBOK — 49 KOMaHAa;

e CMHXpOHM3auma spemeHn — 103 KomMaHaa;

e 06wui onpoc - 100 komMaHAa;

e 3anpoc 3Hepruin — 101 KomaHzaa;

MNpu nepefave OAaHHbIX NOAAEPXKMBAOTCSA CNEAYHOLLME TUMbI AAHHbIX:
e npunepepave TC -1, 3,7, 30, 31, 33;

e npunepepadye TUT - 9, 11, 13, 34, 35, 36;

e npwu nepepaye TUN - 15, 37;

MNoppepxuBatoTca cnenyowme npuyunHel nepegaumn — 1, 2, 3,5, 6, 7, 8, 9, 10, 20-36, 37-
41, 47, a Takxe B3BOAMTCA B c/iydae Heobxogumoctn 6mut P/N B npuumHe nepenaum.

Ha kaHanbHoM yposHe (FT1.2) nopnepxuBaetcs agpecHoe nosne OJMHOM OAMH MM ABa
6ariTa. Ha nonb3oBaTeNIbCKOM YPOBHE ANWHbI MPUYMHbI Nepefaym — OOMH MM ABa OaKTa,
obuwero agpeca ASDU - oguH vnu aBa 6avita, agpeca obbekta MHbOpPMaUMM — ABa UM
Tpu 6anTa. BapuaHT npmynHbl nepegaun 2-2-3 nomKeH MCnonb3oBaTbca ans kaHanos FOCT
P M3K 60870-5-104-2004 nnu kaHanos NOCT P M3K 60870-5-101-2006, koTopble aanee
«KOHBepTMpYyoTCsS» B npoTtokon B cootBeTcTBMM ¢ TOCT P MK 60870-5-104-2004.

Cnopapunyeckuin anroputm

Cnopafmyeckuin pexxuM nepefayuv AaHHbIX NoApa3yMeBaeT nepepadvy napameTpa npwu
onpefeneHHbIX YCNOBUSX: M3MEHEHME 3HaYyeHUs MnapameTpa BbIXOAMT 3a nepeaesnbl
3apaHee 33[4aHHOr0 3HayeHus (YCTaBKM WM anepTypbl). BenuumHa ponyctumoro
OTK/IOHEHMSI MOXET 33[aBaTbCsl KaK B abCONKOTHBIX, TaK U OTHOCUTENbHbIX BEIUYMHAX (B
MpoLeHTax OT MNOCNefHero nepefaHHOro 3HauyeHus). Takxe MOryT 3afaBaTbCs ABe
rpaHuLbl, NPV NepeceyeHnn KOTOPbIX NapaMeTp CTaBUTCA B ovepenb Ha nepenady. [laHHbIM
peXuM yao6HO MCMOMb30BaTh AN KOHTPONS HAMpsKeHWs, Koraa HeobxoauMMo nepenathb
napameTp Npw BbIXOAE €ro 3a onpefeNieHHble paMKy.
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413

414

4.2

421

4.2.2

423

Ons OUCKPETHbIX CUTHaNOB A0CTyNneH CBerCI'IOpa,EI,l/I'-IECKMﬁ aaroput™M — nNpUOpUTETHAA
rapaHTMpoBaHHaa nepeaavya BCEX WU3MEHUBLUMXCA COCTOSIHMM C  MCMONb30BAHUEM
JHEeproHesaBnCMMOro apxmaa.

[Nepnoamyeckmn anroputm

B naHHOM pexuMe TeneuMsMepeHuss NepefatoTcs Ha BblWECTOAWMI YpOBEHb Yepes
3a[aHHbIe NPOMEXYTKM BpEMEHU (MUHUMYM — 1 MUH, KpaTHOCTb — 1 MuH).

(DoHoBOE CKaHMpOBaHUE

(DoHOBOE CKaHMpOBaHME WMEEeT HU3LWMKK NpuopuTET B Mepepadye MapamMeTposB Mo
CPaBHEHUIO CO CMOPAOUYECKUM U NEPUOAMYECKMM anroputMamMu. [laHHble OTNPaBAAOTCS
TONbKO TOrAa, koraa csoboaHbl bydepol ona nepenaum B coorsetrctemum ¢ TOCT P M3K
60870-5-101-2006 (TOCT P M3K 60870-5-104-2004).

MNepenaya TU no poHOBOMY anropuTMy NpoUCXOAMT Npu NOOOM M3MEHEHUM NapaMeTpa
WM ero aTpubyToB KavyecTBa.

MNepepaya TC no ¢OHOBOMY anroputMy MPOUCXOAMT MEPUOAMYECKM C 3apaHee
HAaCTPOEHHbIM MHTEPBANOM (MUHUMYM — 1 MUH, KPAaTHOCTb — 1 MUH) UAKM NPU U3MEHEHUU
aTpnbyToB KayecTsa.

Nepepnayva no M3K 61850 8-1 (GOOSE, MMS)

JHKC-3M onuuoHanbHO noadepXMBaeT nepenady AaHHbIX no npotokony M3K 61850
pea. 1.0 uamn 2.0.

JHKC-3m BbicTynaet B ponu MMS cepsepa 1 nogaepxusaer:

e HacTpauBaeMble fornyeckme ycrponctsea (4o 16);

e HacTpauBaeMble Nlornyeckue ysnbl (0o 256);

e HacTpauBaeMble Habopbl AaHHbIX (80 64, B Kaxxaom o 128 napameTpos);
e  (YHKUWUK yripaBieHus;

e nyb6nukauno GOOSE coobuwenun (oo 32);

e noanucky Ha GOOSE coobweHus (no 240);

6ydbepusmpyembie n Hebybepesmpyemble oTyeThl (30 64).
MNpuBaska m3mepeHunn K y3naM mogenn MIK 61850 ocywecTtsnsetcs ¢ nomouwpio 10
«KoHpurypatop IHKC».

Mopenb 61850 HacTpavBaeTcs npou3BONbHbIM 0OPa3OM M MOXET COAepXaTb Y3/bl,
yKa3aHHble B Tabnumue 4.1:
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424

4.3

Tabnuua 4.1. MNepeyeHb NOALEPNKMBAEMbIX TOTMYECKUX Y3/10B

Kon

pynna

Jlornyeckum

OnucaHue

ysen
L CuctemHble LLNO JNornuecknii yzen 0
NOrnYyeckue ysnbl LPHD MapameTpbl HU3NYECKOro YCTpOMCTBa
CILO BbnoknpoBka ynpaBaeHns KOMMYTALMOHHbBIM annapaTom
C | YnpaBneHnue P ynp ALE P
CSWiI YnpaBneHue Bbik/tOUYaTENEM
Y3nbl 06wero
| o
G Ha3HAYEHMS GGIO O6wwi1 BBOA/BbIBOA AAHHDBIX
MMTR JHeprus TpexdasHom cetn
MMXN [apameTpbl oaHObA3HOW ceTH
M Yuer u nsmepenus 2 PhijoAHOO o
MMXU MapameTpbl TpexdasHoMn cetn
MSQI lNocnenoBaTenbHOCTM M HebanaHc
PTOC MakcumanbHasg TOKOBas 3aLmTa
P @OYHKLMN 33LLUTbI
PTRC YcnoBus ons oTKAOYEHUS Npy cpabaTbiBaHWUM 3aLWUT
DyHKLMH,
R | cBs3aHHble C RBRF OTkas BbIkntoyaTens
3alLMTON
M3mepuTenbHbIn TCTR TpaHchopmaTop Toka
T
TpaHcdopmaTop TVTR TpaHncdhopmaTop HanpsKeHUs
Boikntouatenb (KA € BO3MOXHOCTbIO OTK/IOYEHWUS TOKOB
X KoMMyTaumoHHas XCBR K3)
annapaTtypa
PaTyp XSWI KommyTaTop (KA 6e3 BO3MOXHOCTH OTKtO4eHUS ToKOB K3)
Opyroe ZAXN BcnomorartenbHas cetb
zZ
obopynoBaHue ZBAT AkkyMynaTopHas 6atapes

Ceptudpukar cootsetcteua JHKC-3m TpeboBaHusM ctaHgapta M3K 61850 pep. 2.0

poctyneH no ccoiike: IEC 61850 Certificate Level A.

Nepenaya no Modbus RTU/TCP

JHKC-3M no3BonsieT nepenasaTb AaHHble No npoTokonam Modbus TCP/RTU.
MNopnepxuBaemble GYHKUUU:

e hO1 read coil (ans TenecurHanusaumm);

e hO02 read input status (ans TC onpoca);

e hO03 read holding registers (ang TenensMepeHunin); LOCTYMNHbI ABYX- U
yeTblpexbaiTHble AaHHbIE;

e hO05 write single coil (ana Teneynpasnexus);

e h06 write single holding register (gns 3anucu B perncrp).

4.4 TeneynpasneHue

44.1 JHKC-3M nopaep>xvMBaeT npMeM KOMaHA, TefieynpaBneHns no cneayowmm npoToKonaMm:
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44.2

443

4.5

451

4.5.2

4553

e [OCT P M3K 60870-5-104/104: Single command <45>, Double command <46>, Set
point command <49> (nocnegHsAs MOXeT peTPaHCIMPOBaTbCS TONbKO B PyHKLM0 h06
ans Modbus-ycTponcTs);

e Modbus RTU/TCP: Force single coil (h05), Write single holding register (h06);

e M>3K 61850: direct-with-normal-security, sbo-with-normal-security, direct-with-
enhanced-security, sbo-with-enhanced-security.

JHKC-3M noppepxuBaeT nporpaMMHbiiM kntod TY. [Ing ero HacTtpolku Heobxoammo
[06aBUTb BUpPTyanbHoe ycTponcTBO «Kntou TY», oNng Kakaoro KaHana 3a4atb NpUOpUTET.
OTnpaBka nwobbix kKomaHa TY onpawmBaemMbiM ycTponcTtBam Oyaer 3abnokupoBaHa Ao
3axBaTa ynpasnieHus. 10 yMONYaHMUIO KIOY HAaXOAMTCA B NOMOXKEHUM OCBODOXAEHO, AnS
ero 3axBaTa HeobX0AMMO OTNpaBWUTb KOMaHAY YynpasneHus kaw4voM. [locne 31oro
paspeLleHo NpoBOAMTb Onepauuun TefieynpaBneHus.

Tekywee nonoxeHune kntova nepepaetcs B suae TC ans kaxaoro kaHana n T, B KOTOpoM
YKa3blBAETCA TEKYLUMIA NPUOPUTET KKOUa. 3aXBaT KNYa MOXET OblTb NpoM3BeAeH TONbKO
KaHanom ¢ 60nblWUM NPUOPUTETOM.

[Ons kaxporo KaHana [QoCTyneH nosHbiA 3anpet TY, a Takke 4acTuyHbln 3anpeTt TY no
BblIOpaHHbIM agpecam.

ATpu6GYTbI KauecTBa NapaMeTpoB

ATpubyTbl KayecTBa NPUCBAMBAIOTCSA KaXAOMY NMapaMeTpy Npu nepeaadye no npoToKonam
M3K 60870-5-101/104, M3K 61850 1 SNMP.

Mpu OTCYTCTBMM CBA3M C OMPALUMBAEMbIM YCTPOWCTBOM BCEM OTHOCSLMMCS K HEMy
napaMeTpaMm BbICTaBAAOTCS NPU3HAKM OTPULLATENILHOTO KayecTBa.

Hna M3K 60870-5-101/104:

e but SB - BbicTaBnseTca B cnyyae, ecnn onepatopoM 6bin Npom3BeaeH pyyYHON BBOA
3HauyeHus (cM. n. 4.7);

e but BL - BbiCTaBngeTca B cnyyae, eciv napameTp 6bin 3a610KMpOBaH onepaTopoM
(cMm. n. 4.7);

e but OV - BoicTaBnsgetca ona TU B cnyyae, ecnum 3HayeHMe napaMeTpa BbIWo U3
YCTaHOBJ/IEHHbIX rPaHUL, (3a4a0TCA B HACTPOMKE rpynn);

e but IV - BbiCcTaBnseTcs B TOM cny4yae, ecam npu BkntoveHnn JHKC-3M onpalwmBaemoe
YCTPOMCTBO HE OTBETWUIO HA 3anNpocC AAaHHbIX (33 UCK/TIOYEHNEM YCTPOMCTB,
onpawwusaeMbix no M3K-101/104, ang KOTOPbIX NPU OTCYTCTBUM CBSA3M OAHHbIE HE
nepenarTCcs Ha BbIWECTOAWMNIN YPOBEHD);
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454

4.5.5

4.6

4.6.1

4.6.2

4.7

4.7.1

e but NT - BbICTaBnseTcs B Clyyae, KOraa yCTpOMCTBO NepecTaéT 0TBeYaTb Ha 3anpochl.

Mpn oTcyTcTBUM CMHXpOHM3aumm yacoB DHKC-3M MeTkaM BpeMeHM napameTposB
yCTaHaBNMBAETCS NPU3HAK HEAOCTOBEPHOCTM.

ATpunbyTbl KayecTBa NapaMeTpoOB YCTPOMCTB, ONpalmnBaeMbix No npotokonam M3K 60870-
101/104, petpaHcampytotcs 6e3 u3MeHeHuM.

XpaHeHue peTpocneKTUBbl USMEPEHUN U COCTOSTHUMN

MNpu un3MeHeHun coctosaHna TC onpawmBaeMoOro ycTpomcTBa, HoBoe 3HayeHue TC
COXPAHAETC B IJHEpProHe3aBUCMMOWM NaMATU C METKOM BpeMEHW, MPUCBOEHHOM
yctporicteom unm JHKC-3m, n atpnbytamum kavectsa. MakcmmanbHo xxypHan TC coaepxuT
400 3anucen, npu nepenonHeHun OyOeT NPOMCXOAUTb Nepe3anucb CaMbiX CTapbiX
cobbiTnin. B npotokonax M3K 60870-5-101/104 npwu 3anpoce no 100-in komaHae 16-i
rpynnbl 6yaet nepenaHa Bca nMmetowwanca petpocnektmuea TC.

[nga Kaxporo KaHana, HAcTpoeHHoro Ha npotokon M3K 60870-5-101/104, ectb
BO3MOXXHOCTb BK/IHOUYMTb 3anmncb apxuBoB TW n TC B 3HeprosaBmMcmMMyto namste. B apxus
3anucbiBaeTtcs He meHee 1000 nocnefHUX 3HaYeHUI, NpeaHa3HaYeHHbIX ANS BblAauM No
cnopagmyeckomy anroput™my. [lpy notepe CBA3M C  BbIWECTOSILMM  YPOBHEM MU
nocneaylLlemM BOCCTAHOBMIEHUW, KNMEHTY ByayT nepepaHbl BCE HAKOMMBLUMECS AAHHbIE
apxusoB TC u TW.

B cnyvyae nepenosiHeEHNAa apXmMBOB HOBbIE OdHHbIE 3aNMMCbIBAOTCA BMECTO CaMbIX CTapbiX

3anucen.

Mpu OTKAOYEHMM NUTAHMSA NpMOOpPa apXuBbl COpacbIBalOTCS.

PyuyHoi BBOA 1 6/IOKUPOBKAa 3HAYEHUH

YC[, 2HKC-3M noppepXuBatoT pyvyHoM BBOA M 610KMpOBKY 3HavyeHun TC u TU. PyyHomn
BBOA4 M BNOKMpOBKA Mpom3BoguTCcs onepatopom no npotokony M3K 60870-101/104 c
MCNONb30BaHMEM CNledyIOLWMX KOMAHA:

e 150 - BBOA/O6NOKMPOBKA O4HONO3NUMOHHOMN TC;

151 - BBOA/GNOKMpPOBKA ABYXNO3ULUMOHHON TC;

e 152 - BBOA/O6NOKMPOBKA NONOXKEHUS OTNANKM;

e 153 - BBOA/O6NOKMPOBKA MacwwTabupoBaHHoro TU;
e 154 - BBOA/O6NOKMPOBKA HOpManNM30BaHHOrO TU;

e 155 - BBoa/6nokuposka TU B popmaTte € nnasatoLLen 3anaTon.
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4.7.2

4.7.3

Kaxxgomy napameTpy YyCTaHAaBAMBAETCS COOTBETCTBYHOWMM 6MT KauvectBa: BL - npwu
6nokuposke, SB - npu pyuHom BBOAE.

MNpu yctaHoBke dnara SB 6e3 ¢nara BL, nepengasaemoe yctporicteBoM JHKC-3M 3HaueHue
OyoeT COOTBETCTBOBATb BBEAEHHOMY BPYYHYIO 3HAYEHWIO, OO MEepPBOro MNOCTYMIEHUS
peanbHOro 3HayeHus OT OMNPalIMBAEMOro YCTpoMcTBa. [locne nocTynneHns peanbHoro
3HauyeHua dnar SB aBToMaTnyeCcku cHUMaeTcs.

MNpu yctaHoBke dnara BL 6e3 ¢nara SB, nepenasaemoe yctporicteBoM JHKC-3M 3HaueHue
OyneT COOTBETCTBOBATb 3HAYEHMIO MapameTpa A0 GNIOKMPOBKM, MOCTYMN/IEHUE peanibHbIX
3HaYeHWMN OT ONpaLMBaAEMOro ycTponcTea bnokmnpyetcs. Copoc dnara BL ocywecrensercs
no KOMaHAe onepartopa.

[pu ogHoBpemeHHOW ycTaHOBKe ¢naroB SB u BL, nepenasaemoe ycrpoinctsom JHKC-3m
3HayeHMe OymeT COOTBETCTBOBATb BBEAEHHOMY BpPYYHYK 3HAYEHWIO, MNOCTYNJeHUe
peanbHblX 3HAYeHMM OT OnpalwmBaeMoro ycTpomncTea 6nokupyetcs. C6poc ¢nara BL
OCYyLLEeCTBNSETCA MO KOMaHAe onepartopa, nocne 3toro ¢gnar SB coxpaHaeTca A0 nepeoro
NOCTYNNEHMS PeanbHOr0 3HAYEHMUSI.

IOna DHKC-3M hw 4.1 u Bblwe npu3sHakm ONOKMPOBKM M PYYHOrO BBOAA XPaHATCS B
3HeproHesaBMcMMOM namatu. [locne nepesarpysku yCTPOMCTBA 3HA4YeHWe M aTpubyTbl
KayecTBa NapamMeTpa He U3MEHSOTCA.
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5 (DYHKUMOHANIbHbIE BO3MOXXHOCTH

5.1 XypHanbl co6bITUM

511 YCA 5HKC-3m annapaTHoi Bepcumn 4.1 v Bbiwe BeayT BO BCTPOEHHOM SHEProHe3aBMCMMON

NaMaTV CnepyroLme XypHabi:

e XypHan asTopu3saumnn — daktbl asTopmnsaumm B YCI € ykasaHmem nHtepdenca ceasm,
nonb3oBaTens v IP-agpeca knmenTta. Pasmep xypHana — 100 cobbituin.

Yorpodctee | ZHKC-3m (hw 4) (N24666) - NC 26 ~ ﬂ

HypHansl
HKypHan asTopUIaumu v MpourTate Export
z Bpema Anpec CofeiTne JonoasuTensHo
1 2023.05.30 153:58:56,000 AETCPMIaLMA Kanan-01 (COM-4, IECT01) Admin 192.168.50.208
2 2023.05.30 1£:00:32,000 AETCPM3aUMA Kanan-01 (COM-4, IECT01) Admin 192.168.50.208
3 2023.06.02 09:55:51,000 AETCEMIaUMA Kanan-01 (COM-4, IECT01) Admin 192.168,50.208
4 2023.06.02 09:56:07,000 AETCEMIaUMA Kanan-01 (COM-4, IECT101) Admin 192.168.50.208
5 2023.06.02 09:56:41,000 AETOEWIaUWA Kanan-01 (COM-4, IECT101) Admin 192.168.50.208
6 2023.06.02 09:57:42,000 AETCRWIaUWA Kanan-01 (COM-4, IECT01) Admin 192.168.50.208
7 2023.06.02 09:57:56,000 AETCRM3aUMA Kanan-01 (COM-4, IECT101) Admin 192.168.50.208
g 2023.06.02 09:58:13,000 AETCPM3ALMA Kanan-01 (COM-4, IECT101) Admin 192.168.50.208

e KypHan ownboK aBTOpM3aLMM — HeyCMneLHble NONbITKM aBTOPU3aLMMK C YKA3aHUEM
nHTepdenca NnoakayeHms, nonb3osarens u IP-agpeca knneHta. Pasmep xypHana -
100 cobbiTun.

¥erpodctee | 2HKC-3m (hw 4) (N24666) - NC 26 c
KypHans
KypHan owwbok aETopK3aumm ¥ Mpouutate Export
# Bpems Agpec Cobeitne fononHuTensHo
1 2023.05.20 16:52:08,000 HexoppektHulll napont Karan-01 (COM-4, IECT07) User-1 192.168.50.208
2 2023.05.26 16:32:09,000 HexoppekTHell napons Kanan-01 (COM-4, [ECT0T) User-1 192.168.30.208

3 2023,05.29 10:35:14,000 Monszceatent Hegoctyned  Kasan-05 (3G/GPRS, IBC104) User-7 192,168,50.208
4 2023.05.29 10:42:46,000 HexoppekTHelli napone Karan-01 (COM-4, IECT01) Admin 192,168.50.208
5 2023.05.29 10:42:49,000 HexoppekTHulli napont Karan-01 (COM-4, IECT01) Admin 192,168.50.208
il 2023.05.29 10:42:51,000 HexoppektHulll napont Karan-01 (COM-4, IECT0T) Adrmin 192,168,50.208

(=]

2023.05.29 10:47:23,000
2023.05.29 10:47:25,000

HexoppekTHelli napone

HexoppekTHelit napone

Ka=an-01 (COM-4, IEC101) Admin 192,168,50.208
Kanan-01 (COM-4, IEC101) Admin 192.168.50.208

e KypHan nuTaHus — BK/IKOYEHME, OTKIOYEHME U nepe3arpyska npubopa. Pasmep
xypHana - 100 cobbituii.
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e KypHan nsaMeHeHus HAaCTPOEK, NePENpPOLLUMBKM — COAEPXMUT 3anncu 06 obHOBNEHUM
MPOLUMBKM, C YKa3aHMEM HOBOM BEPCUM, A TaKkxKe HAKT U3MEHEHUS HACTPOeK C
yKa3aHueM uHtepdeinca, nonb3osatens u IP-agpeca knunenTa. Pasmep xypHana - 20

COObITUN.

YeTpolicTED

Yerpoiicteo | 2HKC-3m (hw 4) (N24666) - TTC 26 + Fo)

HypHans
KypHan nuTaHue v MpouwTats Export
£ Bpema Anpec Cabuitne AononHutensHo
33 2023.06.14 18:30:10,000 Mutanue Braroustme
34 2023.06.14 19:08:44,000 MuTtanue CrinmoueHe
35 2023.06.14 19:00:04,000 Mutanue BrnrcusHme
36 2023.06.1501:45:38,000 Mutanue CrinsodeHe
37 2023.06.15 01:45:58,000 Mutanue BrnrousHme
38 2023.06.29 13:36:28,000 Mutanue Mepesarpyska
39 2023.06.29 15:40:48 000 MuTanwe Mepesarpyska
40 2023.07.01 04:22:52,000 Mutanue CrnsoueHue

Kyprani

HypHan WSMEHEHWA HACTPOEK, NEPENPOIIMEKM ¥

#
]

10
11
12
13

14

e KypHan KOMaHpA TeneynpaBieHMs — NepeyeHb BCEX KOMaHA TeneynpasBieHus,
koTopble JHKC-3M oTnpasnseT onpalwmBaeMbiM yCTPOMUCTBAM. [1ns Kaaon 3anucu

Epema
2022.03.23 18:16:02.089
2022.03.23 18:18:36.808
2022.03.24 10:53:02.441
2022.03.24 11:54:13.365
2022.03.24 12:45:31.447
2022.03.24 12:47:58.388
2022.03.24 12:56:02.906
2022.03.24 17:44:44.810
2022,03.30 16:54:00.247
2022,03.30 16:56:30,492

YKa3blBa€eTCA:

— dbopMaT KOMaHAbl: OAHO- UK ABYXMO3UMUMOHHAA (45 unu 46 dopmart kaapa B
npoTtokonax M3K 60870-101/104), sbibop nnun ncnonHeHue (npu ownbke),

Anpec

- ™n KoMaHAabl: ON/OFF,

IHKC-3m (hw §) - Wead 17 v &9

Cobeitne
Mamenerue HacTpoek
M3meHerme HacTpoek
MzmeHerve HacTpoek
Mamererue HacTpoek
M3meHeHe HacTpoek
M3meHerme HacTpoek
MzmeHerme HacTpoek
Mamererue HacTpoek
M3mMeHeHue HacTposk

WzmeHeHMe HAcTDOEK

MpounTats Export

dononHurensHo

Kanan-02 (LAN-4) 192.168.100.207
Kanan-02 (LAN-4) 192.168.100.207
Mzmenenue yepes UDP uepes EsFindIP
Kanan-02 (LAN-4) 192.168.50.207
Kanan-02 (LAN-4) 192.168.50.207
Kanan-02 (LAN-4) 192.168.50.207
Kanan-02 (LAN-4) 192.168.50.207
Kanan-02 (LAN-4) 192.168.50.207
Kanan-02 (LAN-4) 192,168.50.207
Kanan-02 [LAN-4) 192,168,100.207

- ANUTENbHOCTb (AN19 KoMaHA, B npoTtokonax M3K 60870-101/104),

— pe3ynbTaT MCMNOMHEHUA yCNELWHO UMn owmnbkKa,

JHKC-3Mm, PykosoacTtso no akcnnyataumu, IHKC. 403500.001 P3 pen. 12.2023

42



chHKLLVIOHaﬂbeIe BO3MOXXHOCTU

YyCTPOMCTBO: NpMbOp, Ha KOTOPbIM Bbina OTNpaB/ieHa KOMaHAaA;

— afpec ycTponcTea: agpec TY, Ha KOTopbi 6bina OTNpaBieHa KOMaHAA;

— KaHasn: KaHan, No KOTOpoMy 6bina noslyyeHa KoOMaHaa;

- aApec: aapec Ha KaHane, Nno KoTopoMy 6bina MoyYyeHa KOMaHaa;

- IP-agpec kKnueHTa: agpec, C KoToporo 6bina nonayyeHa KoMaHAa.

Pa3mep xypHana - 1000 cobbiTmi.

Yerpoitcteo | 3HKC-3m (hw 5) - Wrad

Kypranu

HypHan kOMaHA TeneynpasneHua ¥

& Bpema Anpec
1 2022.01.27 14:38:42.121
2 2022.01.27 14:39:27.512

3 2022.01.27 14:39:40.040

7y 2
MNpouutate Export
Cobritne JononHuTeneHo
OM; Failed Timeout fanan-02 (LAN-4) 192.168.50.207
OM: ok Kanan-02 (LAM-4) 192.168.50.207
OFF: ok Kanan-02 (LAM-4) 192.168.50.207

e JKypHan CMHXPOHM3ALMM — XKYPHAST CUHXPOHU3ALMKN BCTPOEHHbIX YacoB JHKC-3M ¢
yKa3aHueM nHtepdenca, NpoToKona 1 BeIMUYnHbl Koppekumn. Pasmep xypHana - 20

COObITHIA.
¥erpokctee | 2HKC-3m (hw 4) (N24666)
Hyprannl
KypHan CHHXpOHNIaLMK A
# Bpema Anpec

1 2023.0529 14:40:30,151
2 2023.05.29 16:34:37,000
3 20230529 16:40:04,520
4 2023.05.2913:45:41,578
5 2023.052916:57:20,771

-ncz2e v 29

MpouwrTats

Coboitue
CuHxpoHKsaumna
CuHXpOHKW3aUMA
ChHxpoHWsauna
CuHxpoHK3aUmMA

Cn HEpOHWIaUWAA

Export

AononsuTensHo

KaHan-01 (R5-485-7, IECT101): 29.05.23 14:40:34,422 -4 278 cex,

Kanan-05 (3G/GPRS, [ECT104): 20.05.23 18:31:42,356 +174,644 cex,

CAM: 29005.23 10:42:52,000 -167 480 cer,
CAM: 29.05.23 16:41:58,000 <7423 578 cex.

MNOHACC/GPS: 29.05.23 19:01:11,000 -7430,229 cex.

e )XypHan TecTMpOoBaHMs SHEProHEe3aBMCMMOM NAMATU — NPOBEPKA LLEeIOCTHOCTH
BCTpOEHHOM namatu npubop. Mpu ycnewHoM nposepke oTobpaxaetcs ok, npu
HeyCnewHoM — KOIMYeCcTBO NOBPEXAEHHbIX CEKTOPOB.
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51.2

513

5.2
521

5.2.2

523

Yerpolctee | IHKC-3m (hw 4) (N24666) - NC 26 ~ 3

KypHansl
HypHan TeCTMpOBaHWA IHERTOHE3ZBMCMMON NaMATH MpouwtaTs Export
# Bpemn Appec Cobbimue JononHuTensHo
94 2023.11.20 15:00:52 278 TecT namAT Ok
95 202311.20 153:05:52.278 TecT namaTK Ck
96  2023.11.20 15:10:52.279 TecT namAT Ok
97 202311.20 131552279 TecT namaTK Ck
98 2023.11.20 15:20:52.280 TecT namAT Ok
9% 2023.11.20 13:25:52.280 TecT namATH Ck
100 2023.11.20 15:30:52.287 TecT namAT Ok

3anucb COOLITUM B KaXXAOM >KypHane npoMCXOAMT LMKAMYECKM (N0 Kpyry), npu
nepenonHeHUN XypHana caMble CTapble 3anncu nepesaTtuparoTcs.

Kaxgon 3anucu npucBanBaeTcs MeTka BpeMeHu. [1ns XypHanoB aBTOpM3auuu, owmnbBOK
aBTOPM3aLMM, NMUTAHUS TOYHOCTb METKM BpeMeHM cocTasnseT 1 cekyHAa. [ng ocTanbHbIX
XypHanos - 1 mc.

KoHdurypuposaHue YC/L,
KoHndurypaums YCLI, xpaHUTCS B SHEPrOHE3aBUCMMOM NAMSATH.

KoHdurypuposanme ocywectensetrcs ¢ nomowbto [0 «KoHdurypatop IHKC»:
https.//enip2.ru/software/encs3mconfigurator.zip

MO noppepxmBaeT cnepytowme cnocobbl nogknoyveHns k YCI:

e yepe3s nobon nHtepdenc RS-232/485 no npotokony NOCT P M3K 60870-5-101;
e yepe3s nobon nHtepdenc Ethernet no npotokony NOCT P M3K 60870-5-104;

e yepe3 uHTepdenic USB (tonbko ans hw 5).

MNoopobHee o Hactpowke npubopa cM. onucaHne [0 «KoHdurypatop IDHKC»:
https://enip2.ru/documentation/po_encs.403500.001.pdf
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5.3

53.1

5.3.2

533

PesepBupoBaHue YC/

[na nosbiweHnsa HagexHoctn yctpoinctea JHKC-3M npepycMoTpeHa BO3MOXHOCTb
pe3epBUpPOBaHUS U Ay6NMpPOBaHUS.

[y6nupoaHune JHKC-3m

Mpn TakoM cxeme oOpraHM3aumMmM pe3epBUMPOBAHMS MCMOMb3YHOTCA ABA HE33aBUMCUMbIX
JHKC-3M (C KaxablM OnpalmBaeMbIM YCTPOMCTBOM OpraHM30BaHa CBS3b No ABYM RS-485,
nunbo no Ethernet), kaxxapin JHKC-3m paboTaeT He3aBMCMMO OT apyroro. Ha BbiwecTosiwme
YPOBHM NepeaarTcs aHanorMyHble Habopbl AaHHbIX ¢ 06omnx YCL, 04HOBpEMEHHO.

KaHanbl

SHKC-3m JHKC-3m

nopTbl

P1 P2 P1 P2 P1 P2

YcTpoiicTteo YcTporicteo YcTporictBo

PucyHok 5.1. ly6nuposaHue SHKC-3m.

PesepsuposaHne JHKC-3m no wnHe CAN

[aHHbIM  BapuaHT pe3epBupoBaHus npumeHum ana  asyx YCO  mogudumkaumim
JHKC-3M...-1(2) v no3BonseT nMeTb BCeraa B NOCTOSAHHOW paboTte Tonbko oauH IHKC-3Mm
n3 agyx. MNepsbin YCI, (Master) ocywectsnset onpoc YCTPOMCTB M nepefadvy napameTpos
Ha BbllecTosAwmin ypoeeHb. Bropon YC/ (Slave) HaxoauTcs B pexmme 0XugaHusa U Bcerga
rOTOB NepenT B HOPMAJIbHbIN PEXUM paboTbl Mpy HACTYMNIEHUU OMpeneneHHbIX YCI0BUMN.
B pe3synbrate TakoM Cxembl pe3epBMPOBAHMS BbILECTOALME YPOBHU OAHOBPEMEHHO
MONy4aloT TONMbKO OAMH Habop pAaHHbiX. Mo wuHe CAN NOCTOSHHO OCYyLLEeCTBASETCS
CMHXPOHM3auma apxuBa TC, a TakK e KOppeKuus 4acos.

HeobxoanMbIM ycnoBmeM Ans AaHHOMO TUMNA pe3epBUPOBaHUS SBNSETCS COeAMHEHNE ABYX
YC[ no CAN. Ons nogknioveHus no CAN cnenosatb ykasaHuaM 1abnmupl 7.1,

MNpu Hactponke pna kaxporo YC 3apmaetcs npuoputeT: ocHoBHoe (Primary) unu
pesepBHoe (Secondary). Ecnu npubopam ycTaHOBMAEHbl pasHble MNPUOPUTETHI, MO
yMON4YaHuio B pabote 6yaeT HaXoaMTC OCHOBHOE YCTPOMCTBO, MPU HapyweHMrM obMeHa no
nopTaM MM KaHanam NPon3oMAEeT NepektoYeHme Ha pe3epBHoe, 3aTeM Kaxable 30 cekyHA,
onpoc byneT nepekntyaTbCs HA OCHOBHOE YCTPOMCTBO A/ MPOBEPKM COCTOSHMUS CBSI3N.
Echm 'y npubopoB yCTaHOBNEHbl OAMHAKOBbIE MNPUOPUTETHI, MepeknoyeHne Oyaet
MPOUCXOANUTb TONIbKO MPU HAPYLUEHUN CBA3M.

JHKC-3Mm, PykosoacTtso no akcnnyataumu, IHKC. 403500.001 P3 pen. 12.2023 45



chHKLLI/IOHaJ'IbeIe BO3MOXXHOCTU

YcnoBua nepekntoyeHus:
e [IpoBepka KaHanoB

Mpu HaCTpoiiKe AN KaXaoro U3 KaHanoB MOXHO YKa3zaTb TpebyeMmblii Tun pe3epBupoBaHMs
(NMNNy:

- Pesepsuposanune «UJ1Mx»: MNepekntovyeHune Ha BTopor JHKC-3M npounsonper B
TOM cnyyae, ecam otcytcteyeT TCP-noaknoyeHue no Bcem BbIOpaHHbIM KaHanaM;

- PesepsupoBaHune «M»: MNepekntoueHne Ha BTopon JHKC-3mM nponsonger B ToM
cnyyae, ecnun otcytcreyet TCP-nogknoyeHne xoTta 6ol N0 04HOMY KaHany.

KaHanbl KaHanbl

OHKC-3m

master

JHKC-3m

master

nopTbl nopTbl

P1 Pl PL P1 P1 P1

YcTpoiicTBo YcTpoiictBo YcTpoiicTtBo YcTpoiicTBo YcTpoiictBo YcTtporictBo

PucyHok 5.2. MNposepka kaHanos.

[na yctponctea B pexume Slave cywectByeT BO3MOXHOCTb OTK/HOYEHWUS OTAENbHbIX
KaHanos, B 3ToM cnyyae YC[ He yctraHasnueaetr TCP-nogkntoveHne u He nposepsieT
cocTosiHue cBasu. [JoctyneH HacTpanBaeMbli TAaMMayT OXMOAHUS BOCCTAHOBNEHUS KaHana
o7 0 0o 120 cek. B TeyeHune 3Toro BpeMeHu nepexon Ha pe3epBHbIin Npubop Npon3BoAMTCA
He bygner.

e [lpoBepka noptoB

Ecnv npu pobasneHnn onpawimMBaemMoro yCTpOMCTBA BbICTaBUTb ranky PezepsuposaHue
IHKC-3m, TO 3TO YCTPOMCTBO ByAeT y4acTBOBATL B a/ITOPUTME pe3epBUPOBaHMS. B Tom
C/ly4yae, KOraa Bce yCTPOMCTBA, OTMEYEHHbIe AAaHHbIMU rakamu, NepecTaHyT OTBeYaTb,
npousonaeT nepekntoyeHne Ha BTopoin JHKC-3m.

KaHasbl KaHasnbl

JHKC-3m

master

IHKC-3m

NEV]

3HKC-3m

master

nopThl nopTbl

P1

YcTpoiicTBo

P1 P1 P1 P1 P1

YcTpoicteo YcTporicto YcTtporicTBo YcTtporicteo YcTponcteo

3HKC-3m, Pykosogactso no skcnnyataumu, IHKC. 403500.001 P3 pea. 12.2023 46



CDyHKLLVIOHaﬂ bHbl€ BO3MOXHOCTH

PucyHok 5.3. MNpoeepka nopTos.

e [Iposepka gybnmpytowero JHKC-3m

Ecnm Ha YC/ B pexxuMe Slave He BbINOMAHAETCS YC10BME NPOBEPKM KaHASOB,

nepekntoyeHne He npousonget. B cnyyae, korga kaHansl YCI B pexume Slave

OTK/IHOYEHbI, 3Ta NpoBepKa He BbinonHseTcs. Ecam Ha DHKC-3M He BbinonHAETCS ycnoBue

nposepku nopto., 06a JHKC-3M 6yayT paboTaTtb nonepemMeHHO C nepuoanyHoCcTbo 30
cekyHa. JHKC-3Mm npu nepexope B pexum Slave cbpacbiaeT Bce cBom Tekywme TCP-

noaKnt4eHus.

B cnyuyae HapyweHus ceasu mexay YCI no CAN, o6a DHKC-3M nepengyT B pexxum

Master, n cxema nepengeT B COCTOSIHME CXOAHOE C Ay6MpOBaHHOM CXeMOoW

pe3epBMPOBaHMS.

BbinonHsercs
yCnioBMeE NpoBepKU
nopros y Master?

MpuopwuteT Master Huxe, Her

yeM npuopuTer Slave?

Bbinonnsercs
yCTI0BME NPOBEPKU
KaHanos y Slave unu kaHanbl
Slave oTkntoue HbI?

Het

Cépoc TCP-
NOAKNIOYEHNI Y
Master

[

ponew

MNepexkntoyenne
ponei

Het nepekntoueHuns

BbinonHsaercs ycnosme npoBepku

KaHanos y Master?

Het

EcTb cBsi3b no Can?

MepekntoyeHne 06omx
YCZ, B Master

Oa

Cépoc TCP-
NoAKNOYEHUI Y
Master

L

Mepekntoyenne
pone

BbinonHsercs
yCcnoBue nNpoBepku
KaHanos y Slave unu kaHanbl
Slave oTknto4e HbI?

Het

Het nepekntyveHnsa

ponen

PucyHok 5.4. Anroputm npoBepKM yC/I0BUIA NpU pe3epBUPOBaHUM
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5.34 PesepsupoBaHune RSTP
JHKC-3m noppepxumaet konbuesoe RSTP (IEEE 802.1D-2004) pe3epsupoBaHue.

IHKC-3m OHKC-3m

YcTponcteo YcTpoicTBo YcTponcteo

PucyHok 5.5. MopkntoueHre onpawmneaemMbix npubopos no cxeme RSTP.

5.35 PesepsuposaHune PRP

OHKC-3M  noppepxuBaetr  napannenbHoe 6ecwoBHoe PRP  (M3K  62439-3)
pe3epBMpOBaHue.

PRP 1 LAN A1 LAN B1
(ceTb nepepaun)

PRP 2

(ceTb cbopa) LAN AZ

LAN B2

YcTponcTteo

YcTponcteo

YcTponcTtso

PucyHok 5.6. MNoakntoyeHune onpawwmeaeMbix npubopos no cxeme PRP
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5.3.6

5.4

541

54.2

543

544

PesepBupoBaHue onpawnBaembix YCTPOMUCTB

PesepBupoBaHue YCTPOMCTB MO3BONSET ONpPaWMBaTbh OAHO YCTPOMCTBO MO pPasHbiM
nHtepdencam ceasu. Mpu Hactporike DJHKC-3M ang Kakaoro onpawmMBaeMoro yCTponcTea
YKa3bIBaAKOTCS NapaMeTpbl NOAK/IYEHNS M 3anpalivBaeMble napamMeTpbl. [1ng nobasneHus
anbTepHaATMBHOro MHTepdeinca HeobXoAMMO B HACTPOMKaX pe3epBMPOBAHUS YKa3aTb
pe3epBHble NapameTpbl MOAKIOYEHMS; CMMCOK MnepefaBaeMbiX MapaMeTpoB OCTaeTcs
MPEXHUM.

JHKC-3M Bemér onpoc YCTpOMCTBA OAHOBPEMEHHO MO ABYM MHTepdercam. [lpu
OTCYTCTBMM OTBETA OT OCHOBHOMO YCTPOWMCTBA B TEYEHME HECKOMbKMX LMKIOB Omnpoca
MPOMCXOANT NEePEKNOYEHNE Ha pe3epBHOE.

JHKC-3m

nopTbl

YcTponcTao

Pe>XuM «CKBO3HOIoO KaHana»

Pexnm «ckBo3Horo kavana» (RS-TCP) - obmeH uHdbOpMaumen Mexay BbileCTOSAWUM
YPOBHEM W YCTPOMCTBAMM, MOAKAYEHHbIMM K nopTy RS-485/232 YCA, npu nomowm
TCP-coeanHeHus. MNMpouecc obMeHa 3aK0YAETCA B MHKAMNCYASUMM OAHHbIX, MPOXOAALLMX
yepes nopt RS-485/232, 8 TCP-coepmHeHune 6e3 ocyliecTBneHms Kakon-nmbo o6paboTku.

LJepe3 «CKBO3HOM KaHan» MOXHO HanpaMyro nogknw4aTbCad K OMfpalimBaeMbiM
yCTpOVICTBaM noo4yepenHo, Hanpumep, onga nx KOH(bMprMpOBaHMﬂ, CYUTbIBAHNA XXYPHANOB,
ocumnnorpamMm u T.n.

Ha BbiwecToswemM ypoBHe [OMKHO ucrnonb3osatbcs 10, nossonsioliee oCywecTBAATb
npueM W nepefavyy WMHKANCyNMpPOBaHHbIX AaHHbIX (RS-485 uyepes TCP). T.k. obmeH
MPOMUCXOAUT Ha CKOPOCTAX, XapaKTepHbIX Aas MocnefoBaTebHbiX WHTepdencoB, npu
dakTMyeckoM nogknoyveHun no Ethernet, To ncnonbsyemoe nporpamMMHoe obecneveHue
LLO/MKHO KOppeKTHO 06pabaTtbiBaTb 3a4ep>KKY, BO3HMKAOLLYIO NPpU MNOMYyYeHUM OTBETOB Ha
oTnpasnseMble 3anpochl.

[pn OTKPbITUM «CKBO3HOMO KaHana» K nocnenoBatefisHOMY MOPTy, ONPOC BCeX YCTPOWUCTB
MO AQHHOMY MOPTYy MpeKkpallaeTcs, napaMeTpbl CTaHOBATCS HepocToBepHbiMM. Onpoc
OCTaNIbHbIX YCTPOMCTB M KaHasnbl nepefaym pabotatoT 6e3 naMeHeHuin. «CKBO3HOM KaHan»
3aKkpbiBaeTcs npu 3akpbitum TCP-coegmHeHuss unu aBToMatuyecku nocne 30 cekyHpg,
oTcyTCTBMSA 06MeHa. [Tocne 3Toro BOCCTaHaBAMBAETCS ONPOC YCTPOMCTB MO NOpTy.
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545

5.4.6

Ona Hactporikn YC[ Ha paboty B gaHHoMm pexume B [10 «KoHdurypatop SHKC» BO
Bknagke «KaHanbi» HeobxoaMMO ykKaszaTb MHTepdenc, no KoTopomy OyaeT [OCTyneH
«CKBO3HOM KaHan», BblbpaTb npoTokon «RS-TCP», ykaszatb IP-agpec pa3speleHHoro
KNMeHTa 1 cTapToBbii agpec TCP-nopTa ans noaknoyeHus.

Bo Bknagke «[loptbi» oTOBpasutca TCP-mopT A4ns Kaxmoro nocnenoBaTesibHOro

nHTepdenca:
COM-10 COM-9 COM-8 COM-7 COM-& COM-5

Cropocts, Boa 19200 ~ | 19200 ~ |19200 ~ |719200 ~ |19200 ~ | 19200 ~
YetHooms Even ¥ Even ¥ |  EBwven ¥ | Even ¥ | | BEven ¥ Even hd
Cron Gutal 1 ¥ 1 v v o v 1 v 1 “
BuTe ganHex 8 hd 8 v 8 v ] v g8 A 8 hd
TadmayT nocne NepeaayM, KEaHT 0 0 0 0 0 0
MuHWMaNEHER 4nvHa nakeTa, DanT 3 3 3 5 3 3
YEENU4MTE TaAMayT: _ - i - - O

MEKCUMMECTbHBIA MHTEDEAN, MC 3 3 3 3 3 3

KONMYECTED MHTEpEAN0E 0 0 0 0 0 0
TCP-nopt ans RS-TCP LAN-1 - 4000 LAMN-1-4001 LAN-1-4002 LAN-1-4003 LAN-1-4004 LAN-1-4005

LAMN-1-5000 LAN-1-3001 LAN-1-3002 LAN-1-5003 LAN-1-3004 LAN-1-5005
LAMN-2 - 4000 LAMN-2 - 4001 LAN-2 - 4002 LAN-2 - 4003 LAN-2 - 4004 LAN-2 - 4005

PucyHok 5.7.

lNpu paHHOM HACTpoWMKe AN OTKPbITUS «CKBO3HOMO KaHana» Ha uHTepdenc COM-8
Heobxoaumo nogknumTbca K I[P LAN-1 TCP-nopt 4002.

Cpeom yctpoicTs, BbinyckaeMbix OO0 «MHXeHepHbI LeHTP «DHeprocepBmUC», HACTPOMKY
B [AHHOM pexume nopaepxusatoT ycrponctsa JHUIM-2, ESM, SHMB. Hanpumep, ona
HaCcTpoWku npeobpasosatenen DHWUIM-2, onpawwuaembix yepes COM-8, B [0
«ES KoHdurypatop» HeobxoAMMO yKa3aTb COOTBETCTBYHOLWMIA CMOcob MOAK/IOYEHMUS, a
TakXe 3a4aTb He06X0oAMMble CeTeBble MAapaMeTpbl.
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5.5

55.1

5.5.2

5.6

5.6.1

m EsConfigurator 1.0.1.3 (15.03.2023)

Qarin  Bug Cepsuc  Cnpaska

MpuBop 3HKM-2 ~

WHTepdeic R5-485 yepes LAN ~

IP-agpec 192.162.0.10

Mopt 4002 =

Appec 1 =

YpoBeHe AocTyna admin w

Mapone |uu.

IEI (| WMaenmnduympoeate MpouwnTate Janncate

PucyHok 5.8. Mpumep HacTporiku noaknovenms K IHUMM-2 ¢ ucnonb3oBaHMEM «CKBO3HOMO KaHana»

Mpo6poc noptoB (NAT)

B DHKC-3M pgocTynHa BO3MOXHOCTb HacTporiku npobpoca TCP n UDP noptoB mexay
pasHbIMK ceTsMU. MakcuMManbHO noanepxuBaetcs 4 npasuna npobpoca gna TCP u 4
npasuna gna UDP. Hactpoirika ocywectsngetcs ¢ nomoubto M0 «KoHpurypatop SHKC».

CcHOBHEIE HacTpoiky  MapwpyTkzauma  RSTP | PTP | MAT
Tun Wurepdeiic  IPagpec  flokanenoid nopr  WMarepdeiic IP agpec ¥aanennwd nopt Bpema #msHu
TCP LAN-1 172.17.24.70 50030 LAMN-2 192.168.10.110 80 0
UDP LAN-1 172172470 50161 LAMN-2 192.168.10.115 161 0
UDP LAN-1 172172472 558383 LAM-2 192.168.10.101 5383 0

PucyHok 5.9. MNpumep HacTpoiku npasun npobpoca

M3meHeHue npaBun npobpoca AOCTYNHO OHNaH 6e3 nepesarpysku npubopa.

Koppekuus BpeMeHu

Ycrponcteo JHKC-3M  nopaepXkuBaeT npueM  CUITHANOB TOYHOMO BPEMEHU MU
CMHXPOHM3aLMI0 BCTPOEHHbIX YaCOB OT MCTOYHMKOB, YKa3aHHbIX B Tabnuue 5.1:

Tabnuua 5.1

BcrpoeHHbiii FNIOHACC/GPS npuéMHuK 1 Tonbko anst IHKC-3M-...-GT

KomaHpa 103 B coorBetctBumn ¢ FOCT P M3K 60870-5- 5

101-2006, FOCT P M3K 60870-5-104-2004
HoctynHa HaCTpoMKa

SNTP cepBep 10 OCHOBHOIO W  pe3epBHOro
cepBepoB

PTPv2 1 ToNbKO A1 hw 4.2 u Bbilwe
[ng BegoMoro ycTpomcTea

LiuHa CAN 5 npu MCMNOb30BaHMM

pe3sepsupoBaHus no CAN
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5.6.2

5.6.3

Mpn OTCYTCTBUM BHELWHEN CUHXPOHWU3ALMM OTKIOHEHWE BPEMEHM BHYTPEHHMX YaCOB
JHKC-3M He npeBbiwaeT *0,4 ¢/cyTKM.

Mpyv noTepe curHana CNyTHWKA, KOr4a WCMONb3yeTcs MEeTO[ CUHXPOHM3auMM OT
BHYTPEHHEro npuéMHMKa, nNpubop aABTOMATMYECKM MNEPEeKNYaeTCs B  PexXuM
CUHXPOHM3aLMM OT YCTPOWCTB BbILECTOSILLEro YpPOBHSA. AnroputM BblbOpa WMCTOYHMKA
TOYHOro BpeMeHu npueegeH Ha puc. 5.10.

MonyyeHo Bpems ot GPS B

Her:
TeuyeHue 140 cex?

Mcnonb3oBate
Bpems ot PTP

CMHXpOHM3aLME Ha Mcnonb3osath Aa aa
KaHane BK1to4eHa? Bpems oT SNTP
na na
O6bmeH O6meH O6meH
no M3K-101/104 no SNTP no PTP
) 4 \ 4 \ 4 \ 4

JHKC He
CUHXPOHU3MPOBAH

CUHXpOHM3aLMS
no M3K 101/104

CUHXpOHM3aLMs CUHXpOHM3aLMS CUHXpOHM3aLMA
ot SNTP ot PTP o1 GPS

PucyHok 5.10. Anroput™ CMHXpOHM3aLmMK BHYTpeHHUX Yacos B JHKC-3m

[NpocMOTp TekyLwero MCTOYHUKA CMHXpOoHU3aumm goctyneH B M0 «KoHpurypatop JHKC»,
MeHto «[lnarHoctnuka SNMP»:

E AwarnocTieka SNMP 3.2.1.4

Cepeuc

SHKC-Im (hw ) v v MNowck ycTpoicTs

@ Yerporcreo: JHKC-3m s/n: 2854 (23a 2049 12m 40,940¢)
@ CvHXpoHM3aLMA

GPS cuHzponwmzauma Bpewma He cuHxposusvposaro (Mot get time from GP3)
Mpotoron 101/104  Bpewma cunxpoduskiposado (Synh with 103 frame 15 se

Mpotokon NTP Bpema He cuHxporusnposarns (Mot get time from NTP)

PucyHok 5.11. [iInarHocTMka CMHXpOHM3aLUnm
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KoMnnekTHOCTb

6

KoMnneKkTHOCTb

B komnnekT noctaBku ycTponcTs cbopa aaHHbix JHKC-3M BXxoaaT:

YcTporictBo cbopa aaHHbix IHKC-3Mm - 1wt
@®opmynsp SHKC.403500.001 ®O - 13k3;
Kabenb mini-USB - USB, 1 m (tonbko ang SHKC-3M-...-GT) - 1ot

Heobxoamnmas AoKymMeHTaums, a Takxke obHosneHus 10 Bcerga gocTynHbl HAa canTe:

https://www.enip2.ru

C [aHHBIM M3p4enueM 3anacHble 4Y4acTW, MHCTPYMEHTbI, MPUHALNEXHOCTM U MaTepuanbl
(3UMM) He nocTaBnsitOTCS.
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Mcnonb3oBaHMe N0 Ha3HaYeHUI0

7

7.1

7.2

Ucnonb3oBaHMe NO Ha3HAYEHUIO

3KcnnyaTa LLMOHHbIE OrpaHNnyeHuns

YC ™MoxeT ObITb MCMOMb30BAHO MO CBOEMY MPSMOMY Ha3HayeHuo 6e3 Kakux-nmbo
OrpaHUYEeHnn.

BBoA, B aKcnnyaTaumio YCTPOICTBA NMPOM3BOAMUTCS TOIbKO MOC/E NPOBEAEHUSI MOHTAXKHbIX
M MYCKO-HanamouHblX paboT, KOTOpble [AO/MKHbI BbINOMHATLCA CMELMANU3UPOBAHHbIMM
OpraHv3aumsiMm, UMEKLLMMK NPABO Ha NPOM3BOACTBO 3TUX PaboT.

MOHTaX M Hanagka ycTpoOMCTBa B MOHOM 0ObEME A0JIKHbl BbIMOMHATLCS 3aKa34yMKOM B
COOTBETCTBUM C TPEOOBAHUAMM IKCMNYATALLMOHHOM AOKYMEHTALMM.,

YCTpOMCTBO [LOMKHO OOCNYXMBATbCS CMEUManbHO MNOAFOTOBNEHHbIM MEPCOHANOM B
COOTBETCTBUM C TPeOOBAHUAMM IKCMTyaTaLMOHHOM LOKYMEHTaLMM.

Ha Bcex cragmax akcnnyataumm YCI cnepyeT pykoBoACTBOBATbCA [1paBuiamm nNo oxpaHe
TpyAa Npw dKCNayaTalumMm 3N1eKTpOyCTaHOBOK.

MecTo pacnonoxenus YCI npu akcnayataummn omkHO obecneunsaTtb CBOOOAHbIN AOCTYN
K YCO, a Takke BO3MOXHOCTb pa3MelleHns npubopoB nns obCnyXKmBaHus; yaobHy
NoABOAKY Kabenen BHEWHMUX NOAKNHOYEHUNA.

MOHTaXHble U peMOHTHble paboTbl C YCTPOMCTBOM pa3peLlaeTcs NPoBOAUTb TONbKO MpU
MOMIHOM CHATUM HanpskeHus. PaooM fomkHO 6biTb BbiBeweH niakat «He BknwouaTb -
paboTaloT nrogun».

ObecneyeHne noxapHor 6e30NaCHOCTM MNOMELLEeHUs, B KOTOPOM YCTAHAaB/IMBAETCS
yctponcteo — no NOCT 12.1004-91.

O6wHe yKkasaHns N0 MOHTaXYy

B6au3u yctaHoeneHHoro YC[ He fonyckaeTcs Npou3BOAMTL ClliecapHble paboTbl, KOTOPbIE MOMYT NMPUBECTH
K NONafiaHuio MeIKMX YacTuL, BHYTPb Koprnyca.

Bce paboTbl N0 MOHTaXy M 3KCNAyaTauum Npou3BOAMUTL C COBMIOAEHMEM AENCTBYHOLLMX
npasun,  obecneuuBawowmx  GesomacHoe  0o6CAyXMBaHME M 3KCMAyaTauMio
3/1eKTPOYCTAHOBOK. MOHTaX [OMKEH OCyWwecTBASTb MNepcoHan C COOTBETCTBYHOLLEN
KBanudukaumen.

e KpenneHue ycTponcTBa ocyLecTBuTb HA 35 MM DIN-penbC ¢ mOMOLblO BCTPOEHHOMO
KpenaeHus.

e llenu nuTaHus gonyckaeTcs NOAKNOYaTb NPOBOAAMU CEYEHUEM He bonee 2,5 MM2,
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7.3 MopknoueHue K uHTepdencam

[ng nogkntoyeHns K nHtepdencaM cnenoBatb yKasaHuam Tabnmupl 7.1:

Tabnuua 7.1
UHTepderic CurHan/KoHTaKT Ycrponcteo (RJ45)
A (data+)
RS-485 B (data-)
GND
Rx
RS-232 Tx
GND
TX+ (Transmit Data+)
TX- (Transmit Data-)
RX+ (Receive Data+)
RX- (Receive Data-)
GND
CAN L
GND
CANH

——

LAN

CAN

O UT N N OV NN P U DN WU 0
-
we
i
-4

oT nepeHanpsikeHuns ESP-485-X, roe X — kon-Bo kaHanoB (ESP-485 BbinyckatTcs Ha 0AMH MK ABa

KaHana).
\ RS-232 / \ RS-485 /

F T+ T- R+D+R-(D-) GND F T+  T- R+D+R-(D-) GND
[1]2[3[4]5] [1]2[3][4]5]

i: Mpumeuanue: [ng 3awntol MHTEpPericoB RS-485 pekomMeHayeTCs MCNONb30BATh YCTPOMCTBA 3aLUMThI

0

345

i

5

I

78

PucyHok 7.1. PacnmHoBka naty-kopaa ans nogknoveHmns k JHKC-3m yepes
npeobpasosaTtens Moxa Uport 1150

7.3.1 B JHKC-3M peanusoBaHbl «MegHble» MHTepdenchl Fast Ethernet B cooTBeTCcTBMM CO
cneundukaumern 100BASE-TX (IEEE 802.3u). Ona noakntouyeHus yCTpOMCTBA K CeTU

pekoMeHOyeTca Mcnonb3oBaTb BUTYKO Mapy Cat 5e. Ons cBazu MCNOMIb3YHTCA ABE Napbl

NPpOBOAHMKOB, paccTosHue oo 100 m.
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7.3.2

7.3.3

7.4

Mopudukauumn JHKC-3mM-...-4(5) umetoT ontuyeckme noptbl Ethernet (xapakrepucTuku cm.
B N.2.3.7 HacTosiwero P3).

B DHKC-3M peanu3oBaHbl ONTMYECKM pa3BsidaHHble NOCNefoBaTeNibHble ABYXNPOBOAHbIE
nHtepdencol RS-485 (2-Wire). B 3HKC-3Mm, SHUIM-2, SJHMB-1 oTCyTCTBYIOT BCTPOEHHbIE
pe3nCTopbl MOATSXKKM UM TEPMUHUPYIOLLME PE3UCTOPbl AN MMEeLWMUXCs uHTepdencos
RS-485.

PekomeHAaLMM K OpraHM3aumnmn IMHUA ans 2-x npoBogHoro nHtepdenca RS-485:

e DKpaH Kabensa pomkeH 6biTb COeANHEH C 3awwmnTHOM 3eMnelt PE B ogHOM TOuKe.
Hanpumep, Ha ctopoHe DHKC-3m.

e [Ing npefoTBpALLEHNS OTPAKEHUS CUTHANA OT KOHLA JIMHUW CBA3M PEKOMEHAYETCS
yCTaHaBnmBaTb TepMuHupytowme pesunctopbl 120 Om (0,25 BT) Ha KOHLAX AUHUIA.

e Ecau npu BbINONHEHMM Bbilwe YKA3aHHbIX YC/IOBUIM OMPOC YCTPOMCTB HA JIMHUM
OCTaeTcs HecTabunbHbIM, HEO6XOAUMO MCNONBb30BATb PE3UCTOPbI NOATKKM YPOBHEN.
OaunH noatarMeaeT nMHUIO «A (data+)» K 3emne, a BTOpon - iMHuio «B (data-)» k 5 B.
Conpotusnenue pesuctopos 450...650 OM (4eM 6onbe NprOOPOB HA IUHUK, TEM
6onble conpoTuBneHne pe3nctopos). [oATSKKA HA NMHMIO YCTaHABMBAETCS TONbKO
B OOHOM MecCTe, KakK NpPaBMI0 — 3TO Ha4aNo Mau cepeamHa NMHUK. [JaHHble O
HeobXx0AMMOCTM TaKoM NpoLeaypbl MOTYT ObiTb SBHO yKa3aHbl B AOKYMEHTALMMU Ha
onpalimBaeMoe yCTpoMnCTao.

\/ I\ I\ — \/’\_I\_I
& | & |GND —
= D+ | D- |GND D+ | D- |GND
71815
RS-485 RS-485 RS-485
3HKC-3m YcTpoicteo 1 YcTpoicTBo n
O JKpaH, 3a3eM/IeHHbI BuTan napa

C OAHOM CTOPOHbI
PucyHok 7.2. MNoakntoyeHue ycTporicts no RS-485

O6MeH AaHHbIMU C BHELWHUMU YCTPOMCTBaMM

YC[, 2HKC-3m obecneunBaeT HenpepbIBHbIM ONPOC YCTPOMCTB, NOAK/IOYEHHbIX K MOPTaM,
M nepepavy AAHHbIX HA BbIWECTOSLWMIA YpOBEHb Yepe3 KaHanbl. MHTepdencol RS-232,
RS-485 moryt 6biTb MCNONb30BaHbl KakK MOPTbl An9 cOopa AaHHbIX WMAW KaHanbl ANS
nepegayu Ha BbllwecToswmin ypoBeHb. UHTepdeicol Ethernet n cetn GSM/3G moryT
OLHOBPEMEHHO MCNOMb30BaTbCS Kak Ansa cbopa, Tak u Ans nepenayu.
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MakcumanbHOe KOMMYeCTBO YCTPOMCTB HUXECTOSILLEro YpOBHS, KOTOpble MOryT ObiTb
NOAK/OYEHbI MO OAHOMY MHTep@delicy, yka3aHo B Tabn. 7.2. CymmapHo YC[ noaoepxmnBaet
onpoc He 6onee 240 ycTpoincTB, NpM 3TOM 00bEM MepenaBaeMbiX AAHHbIX HE OO/KEH
npesblwatb 8192 TU, 4096 TC, 2048 TY, 256 ycTasok.

Tabnuua 7.2

RS-232 1

31 6e3 ncnonb3oBaHUs penuTepos,
RS-485

240 ¢ ucnonb3oBaHWEM penuTepoB
Ethernet: (M3K 60870-5-101 yepe3 UDP; 240
noanucka Ha GOOSE, SNMP)
Ethernet: (TOCT P M3K 60870-5-104, 64 MUHYC KON-BO KaHanoB (ans hw 4)
Modbus TCP, M3K 61850 MMS) 48 MUHYC KON-BO KaHanoB (ong hw 5)
CyMMapHo no BceM MHTepdeicam 240

Ha oguH nopt RS-485 ponyckaetcs noaknto4aTh pasHble TUMbl YCTPOMUCTB CO OAMHAKOBbLIMMU
nnn cxoxmmm (Modbus-nofo6HbIMM) NpoToKonamMu. He pekomeHAyeTcs NMOAKNYATb Ha
OAMH NOPT YCTPOMCTBA, onpalmBaemMble No npotokonam Modbus n M2K 60870-5-101.

[lns onpoca Bcex yCTpOMCTB MO MOPTYy C MepuoaMyHOCTbi0 He Gonee 1 c cnepyet
noaknoyate He 6onee 10 ycTpoicTB Ha ckopoctn onpoca 9600 6op, He 6onee 20
YyCTPOMCTB Ha ckopocTh onpoca 19200 6oa.

Bpemsa nepepaun paHHbix ot yctponcTtea B DJHKC-3M 3aBucuT OT nHTepderica onpoca,
cKkopocTu obMeHa, obbeMa napamMeTpoB, NPOTOKOA, TUMA YCTPOUCTBA U APYIrMX PaKTOPOB.
OpueHTMpOBOYHOE BpeMSs UMKAA OMNpoca OOHOro YCTpOMCTBA Mo npoTtokony Modbus

npvBeaeHo B Tabn. 7.3.

Tabnuua 7.3.
Kon-Bo napametrpoB Bpems uukna onpoca no Modbus, mc
9600 6ut/cek 19200 6uTt/cex
10 perucrtpos 60 35
20 peructpos 80 50
30 peructpos 105 65
40 peructpos 125 80

YCA 3HKC-3m nopaepxusaeT 16 KaHanoB nepefaym AaHHbIX HA BbILLECTOSLWMM YPOBEHb,
KOTOpble MOryT BbITb OpraHM30BaHbl N0 MHTepdencam:

e RS-232 n RS-485 - po 10 kaHanoB (KOAMYECTBO KaHANOB PAaBHO KOMUYECTBY
nHTepdencos);

e Ethernet/GSM/3G - oo 16 kaHanos (npu 3ToM 16 KaHaNoOB — MakCUManbHOE KONNYECTBO
no BceM uHTepdencam). [nga nepepaum paHHbix no npotokonam SNMP vl u GOOSE
OTAENbHbIM KaHan He TpebyeTcs;
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Kaxapit 3 16 KaHanoB MHAMBMAOYANbHO HACTpauBaeTCa: onpepensetcs uHTepdenc, no
KOTOpOMY C/ieQyeT OCylWwecTBnaTb coegmHenne — GSM/3G, Ethernet, RS-232, RS-485. [Inga
coegnHeHnsa no TCP yka3biBalOTCA TMN COEAMHEHUS — KJIMEHT MW CepBep; NPOTOKON -
M3K 60870-5-104, Modbus TCP, M3K 61850; yka3biBatotcs IP appec (knmeHTa/cepsepa),
nopt u apyrue napametpbl. Ang UART ykasbiBatOTCa CKOPOCTb NOPTA, YETHOCTb, MPOTOKON
- M3K 60870-5-101 unn Modbus RTU u 1.4.

PeanunsosanHas B YCI DHKC-3M nopgaepxkka npotokonos obmeHa cornacHo NOCT P M3K
60870-5-104 n TOCT P M3K 60870-5-101 obecneunBaet 06mMeH gaHHbiMu YCI SHKC-3M
C ueHTpoMm cbopa AaHHbIX. [1py 3TOM MCNONL3YIOTCS NEepuognyveckmi, Cnopagnyeckuni
MeTOAbl Nepefayn AaHHbIX, a Takke GOHOBOE CKaHMPOBAHME M OTBET HA KOMaHA4bl 0bLiero
onpoca.

Pexum cepBepa

Ecnm kanan JHKC-3m HacTpoeH kak cepsep, To JHKC-3M no gaHHOMY COKeTy oXuaaeT
NoaKNYeHns knmenta. Hactpamsaetcs IP-agpec paspelweHHoro knveHta u TCP-nopr.
MNocne nopkntoueHns knueHta (yctaHoBku TCP-ceccmn) HauuHaetcss obmeH no
BbIOpaHHOMY A9 3TOro KaHana npotokony. B cnyyae paspbiBa TCP-ceccum DHKC-3m
0XXMOAEeT BOCCTAHOB/IEHUE CECCUM.

Ecnn B none IP-agpeca paspeleHHOro kKnneHTa ykasaHo 255.255.255.255, To goctynHo
noakntoyeHue ¢ noboro IP-agpeca.

Pexxum KnueHTa

Echm kaHan 3DHKC-3M HactpoeH kak kaumeHT, 170 JHKC-3M no pgaHHOMY COKeTy
MHUUMANU3MpPYyeT YCTAHOBIEHME COeAMHEHUS C YyKa3aHHbIM B HacTporkax |P-agpecom
yhoaneHHoro cepsepa. ocne OTKpbITUS YAANEHHbIM CEPBEPOM COEAMHEHUS (YCTAHOBKM
TCP-ceccun) DHKC-3M rotoB K 06MeHy no BbiIGpaHHOMY A/ 3TOro KaHana npoTtokony. B
cnyyae paspbiBa TCP-ceccumn JHKC-3M obecneumBaeT BOCCTAaHOBNEHUE CECCUM.

B pexume knneHTa HeobxoamMMo ykasatb IP-agpec cepeepa v nopT, Ha KOTOPbIW cneayet
OCyLLeCTBUTb  MogkntoveHue. Kpome TOro, ecaM  HeobxoguMo  MCMNOJSb30BaTb
MapLpyT13aumio B pasHble noacetu, o B JHKC-3M MOXHO yCTaHOBMTL 0 16 npasun
mMapwpytmsaumm TCP-nakeTos, BkAYawwmux B cebs umsa uHtepdenca, IP agpec cetw,
MacKy CeTM M agpec LWw3a.
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8

8.1

Hactpoiika YC/[

TexHunyeckoe obcnyxmBanme YCIO 3HKC-3mM  ocywectengetrca ¢ nomowbko [1K
(cTauMoHapHOM uAM nepeHOCHoM, obopypoBaHHas noptamu COM wunu Ethernet, ¢
onepaumoHHon cuctemon Windows (7 mnan HOBee) C YCTAHOBAEHHbIM MPOrPaMMHbIM
KOMMEKCOM B COCTaBe:

e [10 «KoHdurypatop SHKC» — nporpamma koHdurypmuposanus JHKC-3m (HacTponka

napametpoB nHtepdencos YCI, onpepeneHune agpecaumm, COCTaBa M anropuTMoB
nepenauyn gaHHbix; onpoc YCA);

e [10 «ES BootlLoader» — nporpamMmma gns o6HoBneHuns BHyTpeHHero M0 YC/;

e [10 «ES Find IP» - nporpaMMa ans o6HapyxxeHns npnbopa B IOKANIbHON CETW.

CocTtaB BcnoMoraTenbHOro 060pyaoBaHus: kabenb NUTaHUs, CeTeBOM Kabenb — NaTy-KopA
ans nogkntoveHns YCL B cetb Ethernet, ucnbiTatenbHblil CTEHA C YCTAHOBMIEHHbIM
n3mMeputenbHbiM npeobpasosateneM (AHWUIM-2 wnu gp.), AatyMkamu OTOBpaXeHUs
NONOXEHUS cMrHanoB TY 1 opraHamu nmMutauumn coctosHma TC.

O6HoBNeHUe BCcTpoeHHoro N0

BHumaHue! epep ncnonb3oBaHMeM npmbopa, peKOMeHAYETCs CKayaTb C 0DULMANBHOIO CalTa NOCeAHIOK
BEPCUIO NPOLLUMBKM U 3arpy3uTb eé B npubop ¢ nomouubto M0 «ES BootLoader».

MocnegHune Bepcum O M NPOWMBOK MOXHO CKayaTb C HAlero caWTa B pasgene
«[Moppepxka»: https://enip2.ru/support/

EsBootloader 2.0.0.28 (01.04.2022) - X

Qaitn Bug  WMucrpymentsr  MNomows

Cepun IHKC-3 w
MpuBop IHKC-3m (hw 4) ~
WHTepdelic Ethernet &S
Xocr |192.153.50.55 V| o

MNoAKNHHEHKME N0 CEPHAHOMY HOMEpY

S/N 5497 >
Mapone |ooo.o @|
Mpowweka ChFirmware\enks3m-v3.mhx ~|

IHKC-3m (hw 4) Bep. 30.15.28 ot 28.02.2022

OBHoBuTe

PucyHok 8.1. MNpowwueka YCO 3HKC-3M ¢ nomouwbto MO «ES BootLoaders.
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8.2

Anroputm obHOBNEHMS Npubopa:
e YcTaHoBMUTe coeguHeHue c npubopom vepes noptT Ethernet nnu RS-232.

e B0 «ES Bootloader» Bbibepute Cepus — IHKC-3, npnbop — IHKC-3M HyxHOM
Bepcun, nHtepdenc — COM unum Ethernet;

- [lns nooknoyeHns No nocnenoBaTeslbHOMY NOPTY HACTPOMKAX MOAKIYEHUS
onpepenuTe HOMep nocnenoBaTenbHOro noprta. CkopocTb MOXHO octaBuTb 19200,
agpec 0;

- [na nogkntoueHns no Ethernet 3apawte IP agpec npmubopa, niMbo ero cepuinHbii
HoMmep (B 3TOM c/lyyae npubopy byaet BpeMeHHO npucBoeH IP agpec, ykasaHHbIl B
none IP).

e B none «[MpowmnBka» oTkpowTe darnn ¢ nocneaHen NpoWnBKON A9 BbIOpaHHOrO
ycTporicTtea (cM. puc. 8.1) unu BoibepuTe «3arpy3uTb akTyanbHY NPOLIMBKY» ONS
aBTOMATUYECKOW 3arpy3Kun nocnefHen Bepcum.

e [lns Hayana nepenpowmBKM NpnbOpa B aBTOMATUYECKOM pEXUME HAXKMUTE KHOMKY
«OBHOBMTbLY. HauHeTcsa npoueaypa CTMpaHUS M3 Npubopa TeKyLLen MUKpONpOorpamMbl,
3aMMcKu HOBOM M NPOBEPKM 3aNUCAHHOM MUKponporpamMmel. Ecnm nocne Haxatus Ha
KHOMKY «OBHOBMTb» HE Hayancs npouecc nepenpoLwnBKY (3TO HE OTHOCUTCS K
coeamHenuto no Ethernet), cHumuTe, a 3aTeM CHOBa NogavTe NUTaHWe HA Npubop.

MNepenpowuneka GT-Moayns OCywecTBASETCS aHanornyHo Yyepes USB, pacnonoxeHHbIn Ha
3agHen naHenu npubopa.

KoHpurypuposaHme DJHKC-3Mm

Kondurypuposanme YCI ocywectensietca ¢ nomouwbto 10 «KoHdurypatop IHKC».
OnucaHue koHdUrypatopa npueeneHo B Pykosoactee nonb3osatens [0 «KoHdurypatop
JHKC» 3HKC. 403500.001 MO. CkayaTb NOCNeAHIOK BEPCUMIO PYKOBOACTBA MOXHO 34€eCh:
https://enip2.ru/documentation/po_encs.403500.001.pdf

BHumanue! lMooknioueHne KOHGMUIypaTopoM OCYLLECTBASIETCA Yepe3 OAMH M3 HACTPOEHHbIX KaHanoB
JHKC-3M. B HacTporkax KaHana o6g3atenbHO fomkeH ObiTb ykasaH npotokon [EC104(IEC101), pexxum -
cepsep, IP appec - 255.255.255.255 (03HavaeT, 4To Noak/ueHue paspelleHo ¢ nboro IP-agpeca) unu
IP-agppec komnbkoTepa, C KoToporo 6OyaeT npou3BoaMTCA noakntouveHue, «KoHdurypuposaHue» -
aktusuposaHo. CM. puc. 8.2.

Mpu OTCYTCTBMM TAaKOrO KaHana KOHPUIrypupoBaHMe HEBO3MOXKHO!
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OcHoBHule HacTpolkM | Agpecauwa  AaropwTie | Tunal &

AoBasute kanan Kanan-01 [
Tun TCRAP v
MHTepdeiic LAM-1 (TCR) w
MpoTokon [ECT104 Slave  ~
Pone Server v
IP agpec 255.255.255.255
IP nept 2404

Keepllive ]
Tatimayt keepalive, cex. 20

Cmineoumte TCP Retransmission ]
OBwmid appec ASDU 1

PucyHok 8.2.

onepauuu BO3MOXHbI TOSIbKO AN OAHOr0 KaHana. JJaHHble onepauun CTaHOBATCS AOCTYMHbIMU MO
[pYyromy KaHany ToNbKO Yepes 3 MUHYTbl NOC/Ie 3aBeplueHmnst KOHGUrypuposaHusa (UteHns uamn 3anuciu).
[laHHOe orpaHuyeHne BBEAEHO 419 UCK/TIOYEHMS BO3MOXHOCTM U3MEHeHUs KOHbUrypauum (1 paxe ee
MPOCTOro YTeHMS) MO Pa3HbIM KaHalaM B OQHO U TOXE BpeMS.

ij BHumaHue! YteHne 1 3anucb KOHDUrypaumm paboTaroT C OrpaHMYEHUEM — B OLHO U TOXE BpPeMS AaHHble

o ymonuyaHuio KOHPUIrypupoBaHue AOCTYNHO yYepe3 uHtepdenc RS-232-1 nnm Ethernet.
MapameTpbl Ang NOAKAYEHMUS:

RS-232:19200e1, M3K 60870-5-101, ASDU 1,
LAN-1:192.168.0.10:2404, M3K 60870-5-104, ASDU 1,
LAN-2:192.168.0.11:2404, M3K 60870-104, ASDU 1.

Ecnv Heobx0aMMO HACTpOMTb YCTPOMCTBA, HAXOASAWMECS B OAHOM NIOKANbHOM CeTH, C
HaCTpoOMKaMM MO YMOMYaHUIO, NpeaBapuTeNbHO MM HeobxoamMo naMeHutb IP agpeca ¢
nomouwbto MO «ES Find IP» (n. 8.3) Ha agpec noaceTv B KOTOPOM HAXOAMUTCS KOMMNbIOTEP C
KOHUIypaTopoM.

Moapo6Ho onuncaHue BCeEX HAaCTPOEK CM. B pykoBoacTee nonb3osatens MO «KoHdurypaTtop
9HKC» 3HKC.403500.001 MO.

8.3 NMoucK ycTpoimMcTBa B IOKaNbHOM CETU

Ytunuta «ES Find IP» cnyxut ans obHapyxeHus ycTtponcts, npomsseneHHbix 000 «UL,
«DHEeprocepBmuC», HAXOOALLMXCS B JIOKANbHOM CETH.

JHKC-3Mm, PykosoacTtso no akcnnyataumu, IHKC. 403500.001 P3 pen. 12.2023 61


https://enip2.ru/documentation/po_encs.403500.001.pdf
https://enip2.ru/documentation/po_encs.403500.001.pdf

Hacrporiika YC[,

A\

8.4

CKaHupoBaTs 3apat P CeTeBoil WHTEpDERC |B.hernet

hz Twn ycTpoicTES S/N MAC-ampec

PucyHok 8.3. OkHo nporpammbl «ES Find IP».

[nsa 3anycka Heobxoammo 3anyctutb dann ESFindIP.exe. [lanee Heob6xoaMMO HaxaTb
KHOMKY «CKaHMpoBaTb», MOC/Ae 3TOro 0To6passTcs BCe YCTPOMCTBA, OOHApYXEHHble B
NOKanbHOM CeTu.

YT06bI M3MeHuTb IP appec npnbopa, HEOOXOAMMO HaxaTb NMPaBOM KHOMKOM Ha CTpOKe C
npMbopOM 1 B KOHTEKCTHOM MeHH0 BblbpaTtb «3aaaThb IP» (puc. 8.4).

00-E4-03-0D-00
00-E4-07-00-00-
OtkpuiTe B Gpayspe 172.17.0.239 00-E2-95-69-63-

Otkpeite B Gpayspe EMIP3A34 00-04-A3-B2-78-
3HWN-2 (V2) 2248 00-04-A3-16-80~
3HKMN-2 (V2) He sapaH 00-04-A3-B2-77-

PucyHok 8.4. OkHo nporpammbl «ES Find IP».

B none «®unbTp» MOXHO BBOAWUTL KPUTEPUI AN NOMCKA NO OOOMY U3 nonen.

BHumanme! B Tekywen sepcumn YCI, SIHKC-3M He npepnonaraeTcs Hannyme web cepeepa, NO3TOMY MYHKTbI
MeHto «OTKpbITb B Opaysepe...» B M0 «ES Find IP»: cnegyet urHopupoBsatb.

COpoc HacTpoeK K 3HAYEHUAM MO YMOJTHYAHUIO

YT06bI COPOCUTL HACTPOMKM nNpubopa Ha 3HAYEHUS MO YMOMYaHWKO, HeobxoaMMo
BOCNOJ1b30BaTbCH MK C YCTaHOB/IEHHOM YTUINTOM «ES Bootloader»
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Hactpoiika YCI,

MoakntounTe npubop K KoMnbloTepy Yepes nopt RS-232, 3anyctute MO «ES BootLoader»,
yCTaHOBMTE MapaMeTpbl NOAKOUYEHUS, HAXMUTE KHOMKY [To ymonyaHut. Ecnn B TeyeHune
15 cekyHA He nosiBMAOCH NoATBepXpaklwee coobuieHne, HeEOOXOAMMO OTKIKYUTL M
noaaTb NUTaHuWe npubopa.

HacTtpoiku nHtepdeincoB no yMOAYaHuMIo:

RS-232, RS-485 - 19200 6ut/c, 8el;

LAN 1: [P 192.168.0.10, DHCP client — BblkntoyeH;
LAN 2: 1P 192.168.0.11, DHCP client - BbIkntoYeH;

login: admin, password: admin.

JHKC-3Mm, PykosoacTtso no akcnnyataumu, IHKC. 403500.001 P3 pen. 12.2023 63



TexHnyeckoe obCnyxxmBaHue

9

9.1

9.2

9.3

9.3.1

9.3.2

TexHuyeckoe 06cnyxMBaHue

O6wue ykasaHus
JKCNAyaTauMOHHbIM HaA30p 3a paboTol YCTPOMCTBA AOKEH NPOM3BOAMTLCA IMLAMM, 33

KOTOPbIMM 3aKpeneHo JaHHoe 060pyAoBaHMeE.

Ycrponctea DJHKC-3M He [o/mKHbI BCKPbIBAaTbCSA BO BpeMsa 3KcnayaTaumu. Hapywexwue
LEeNOCTHOCTU  TAapaHTUMHOM HAKNEeMKM CHUMAeT C NpoOU3BOAMUTENS TFapaHTUMHbIE
obs3aTenbcTBa.

Bce BO3HMKatoWwMe BO BpeMS 3KCMAyaTalUMM HEWCNPABHOCTM YCTpaHSET npeanpustue-
M3rOTOBUTEND.

Mepbl 6e3onacHoCTH
PaboTbl N0 TeXHUYECKOMY O0OCNYXXMBAHMIO LOMKHbI BbIMOAHATHCA KBANUMOUUMPOBAHHbLIM

nepcoHanom.

MNepcoHan, ocywectBnawowmnin  obcnyxkmeaHne  ycrporcte  JHKC-3M,  posmkeH
PYKOBOACTBOBATbCS HactoawmMm P3, a Takke [lpaBunamm no oxpaHe Tpyda npu
3KCNyaTauun 3N1eKTPOYyCTAaHOBOK.

Mopaaok TeXHMYECKOro 06Cy>KMBaHUSA

MuKponpoueccopHble  yCTpOMCTBA, Bbinyckaemble 000  «MHXeHepHbIM  LEeHTp
«JHeprocepeuc», He TpebylT B mpouecce 3KCnayaTauun npu HOPManbHbIX YCIOBUSAX
LOMNONHUTENBHOIO TeXHUYEeCKoro ob6cnyxumsaHmsa. OQHAKO, B COOTBETCTBME C UMEHLWMMUCS
pernamMeHTHbIMM LOKYMEHTaMW, CTaHAapTaMu no 3kcnayaTtaumm yctponcte CCIMM, TM,
ACOY w pap. BO3MOXHbl NEpuUoOgMyeckMe W  BHEMNAHOBblIE OCMOTPbI, MPOBEPKM
obopynoBaHus.

O6HoBNEHME NPOLLMBKM

BONbLMHCTBO BbINYCKAEMbIX YCTPOWCTB MMEET BO3MOXHOCTb OOHOBMIEHUSI MPOLLUMBKM.
PekomeHayeTcs Npou3BOAMTL OOHOBNEHUE NPU OYEepPeSHOM NIAHOBOM 06CIYXKMBAHUM.

OnucaHune npouecca 06HOBNEHMS NPOLIMBKK cogepxuTcsa B n. 8.1.

PekoMeHayeTcs noanucaTbCs Ha NEPUOAMYECKYH0 pPacCbliky HOBOCTEN Ha canTe enip2.ru,
AN OnepaTMBHOro MHGOOPMUPOBAHUS 06 OOHOBMEHMM MNPOLMBOK, BbIMYCKAEMBbIX
YCTPOMCTB.

PeMoHT

Ecnu ycTpoicTBO HencnpasHo, AN NOBPEXAEHO, HEOOX0AMMO:

e [leMOHTMPOBAaTb YCTPOMCTBO;
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9.3.3

934

e (CoCTaBWTb aKT HEMCNPABHOCTH, YKa3aB MPU3HAKM HEMCNPABHOCTM Npubopa,
KOHTaKTHble JaHHbIE N1LA, AMATHOCTUPOBABLLErO HEMCMPABHOCTb.

e HapexHo ynakoBaTb YCTPOMCTBO, YTOObI UCKNIOUYMUTb BEPOSTHOCTb €r0 NMOBPEXAEHUS
Mpu TPAHCNOPTUPOBKE.

e OTnpaBuTb YCTPOMCTBO BMECTE C aKTOM HEUCMPABHOCTU U CONPOBOAUTENbHbBIM
nucbMoM, cogepxawmm agpec u @.MN.0. KOHTaKTHOro NMua aAns 06paTHOM OTNPAaBKM
OTPEMOHTUPOBAHHbIX NPpMOOPOB.

e YctaHosuTb Nnpubop n3 3N B3aMeH HeEMCNpaBHOro, NpeaBapPUTENbHO 3arpy3mB B HEro
KOHUIypaLmo 13 apxmea.

Anpec v peKkBM3UTbI AN OTNPABKM MOXKHO YTOUYHUTb Y TEXHMUYECKOM MOALEPNKKM UK B
oTAene Npoaax.

OcmoTp obopynoBaHus

PekoMeHA0BaH Cefyowmin nopsaok ocMoTpa 060pyA0BaHUS Ha MecTe 3KCNIyaTauuu:

e MpoBepUTbL paboTy MMEILLMXCS MHANKATOPOB;

e MpPOBEPUTL COCTOSIHME KOPMYCa, y6eanTbCs B OTCYTCTBMM MEXAHUYECKUX MOBPEXAEHUN;
e POBEPUTbL COCTOSIHUE KPEMIEHUI U BHELIHUX LieNnen;

MpodunakTnyeckoe obcnyxmMBaHue

MepeyeHb paboT, KOTOpble MOryT ObiTb BK/YEHbI, HA YCMOTPEHUE 3KCMyaTUPYIOLLEN
OpraHu3aumu, B nepeyeHb nNaaHoBbIX paboT:

e [lpoBepKa HanMuMa HEOHXOAMMOro KOMMIEKTA TEXHUYECKOM, MPOrPaMMHOM U
3KCMNYaTaLUMOHHOM JOKYMEHTALMM.

e [lpoBepka Ha aKTyanbHOCTb BepCUi TexHonormyeckoro N0, ncnonbayemoro ans
HaCTPOMKMU MU AMATHOCTUKMU YCTPOMCTB.

e KonupoBaHue TekyLen KOHGUrypaLmu.
e (paBHeHue TekyLlen KOHDUIypaLmmn yCTPOMCTBA C UMEIOLLENCS B apXMBE.

e [lpu He06X0AMMOCTU - 06HOBIEHME NPOLUMBOK YCTPOWCTB C PUKCMPOBAHMEM HOMEPOB
MCMOMb3yeMbIX BEPCUIA MPOLLIMBOK.

e [lpu HEO6XOAUMOCTU TECTUPOBAHME PE3EPBHbLIX KOMUIA HACTPOEK Ha
paboToCnoCco6HOCTD.

e [lnaHoBas cMeHa naponen gns 00CTyna K YCTpOﬁCTBaM.

e [lpoBepKM NPaBUAbHOCTU PYHKLMOHMPOBAHUS YCTPOMCTB:
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— MNpPaBWUNbHOCTb NMPUHMMAEMOM U peTpaHCIMpyeMon MHdopmaumm, oTpaboTka
BBOJa pe3epBa (o119 yCTPOMCTB M cucTem cbopa n nepefayun AaHHbIX);

e 3anofiHeHWe LOKYMEHTALMM NO TeKYLEMY 00CNYKMBAHMIO.

9.4 CepBUCHDbIN LEHTP

KoHTakTHas  uHdopMauma  cepBucHoro ueHtpa OO0  «MHXeHepHbIM  LeHTp
«JHEprocepBuC»:

o Appec: 163046, r. ApxaHrenbck, yn. Kotnacckas, a. 26.
e TenedoH: +7 (8182) 65-75-65.

e E-mail: sales@ens.ru.

e Pexwum paboTbl: noHegenbHMK-NaTHMUA, 9:00-18:00.

CepBUCHbIM LEHTp BbINOAHSAET paboTbl MO OOCNYXMBAHWIO, PEMOHTY M 3aMeHe
obopynoBaHus, nsrotasnmaemoro OO0 «MHXeHepHbIV LEeHTP «DHeprocepBmuc», a Takxe
OCYyLLEeCTBASET NOATOTOBKY 3KCM/TyaTaUMOHHOIO U PEMOHTHOIO NepcoHana.

CepBUWCHbIN LEHTP BbINOAHAET CeAyloLwMe onepaunm:
e OcywecTBnseTt nocaerapaHTUMHoe o0bcnyxmBaHume.

e JIMeeT B HanMuuM COrMNACOBAHHbIM C 3KCMIyaTUpPYHOLWeNn opraHu3auven aBapUnHbIn
pe3eps 3anyacTemn.

e Ocywecrtsnger onepatMBHoe npubbiITME CNELMANUCTOB CEPBUCHOMO LEHTPA Ha
06beKTbI, rAe BO3HUKAIOT NpobaeMbl C yCTaHOBAEHHbIM 000pYyA0BaHMEM, B TeueHue 72
4acoB (Bpems 1 MeCcTo NpeaBapuUTe/IbHO COrNACcoBbLIBAETCS C 3aSBUTENEM).

e OcywecTBnser NOCTaBKy NOObIX 3aMacHbIX 4acTen, PeMOHT U/MAn 3aMeHy nboro
6noka o6opynoBaHus B TeyeHme 20 neT ¢ AaTbl OKOHYAHUS FTAPAHTUMIAHOIO CPOKa.

e (Ob6ecneynBaeT CpOK MOCTABKM 3anacHbIX 4yactenm Ans 0b60pyaoBaHMS C MOMEHTA
noAnMcaHuMs 4OroBopa Ha UX MOKYNKy He bonee 6 Mecaues.
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TpaHCNOPTMPOBKA M XPaHEHNE

10

TpaHCNoOpTMPOBKA U XpaHEHuUe

YcnoBus  TPaHCMOPTUMPOBAHMA  YCTPOMCTB  [O/MKHbl  COOTBETCTBOBATb TpeboBaHUAM
rOCT 26.205-88 n TOCT P 52931-2008.

TpaHcnopTUpOBaHME YMAKOBAHHbIX YCTPOWCTB [AOMYCKAETCS CNeAyLWMMM  BUAAMU
TPAHCMOpPTA: aBTOMOOMUIIbHBIM, XENe3HOAOPOXHbIM, aBUMALMOHHBIM - B OTaM/JMBaEMbIX
repMeTU3MPOBaAHHbIX OTCEKAX, PEYHbIM U MOPCKMUM - B TPHOMAXx CyLO0B.

Cnocob pasMelleHnUst YCTPOWCTB B YMNAKOBKE HA TPAHCMOPTHOM CPEACTBE [OSIKHO
obecneymBaTh UX YCTOMUYMBOE MOOXEHME, UCKOYATH BOSMOXHOCTb YAAPOB MeX Ay COO0H,
a TaKXKe O CTEHKM TPAHCMOPTHbIX CPEACTB.

an norpyske wu TpaHCNOPTUPOBAHUU OOJDKHbI  CTPOro BbIMNOIHATBbCA Tp66OBaHVI$I
MaHUNYNAUMOHHbIX 3HAKOB Ha Tape.

Mpu TPaHCMOPTUPOBAHWM B YCNOBMSAX OTPULATENbHLIX TEMMEpaTyp YCTPOMCTBa nepes
packoHcepBauuen JOMKHbI ObiTb BblAEPXKAHblI B TEUEHME HE MEHEEe YeM OJHMX CYTOK B
HOPMasibHbIX YC/TOBUSIX.

YCTpOMCTBO M ero COCTaBHble 4aCTM B  TPAHCMOPTHOW Tape  BblAEPXKMBAKOT
Temnepatypy -50...470°C npy1 MakCMManbHOM CKOPOCTU M3MeHeHns Temnepatypbl 20°C/y,
BO34ENCTBME OTHOCUTENIbHOM BNAXHOCTU (95+3) % npu Temnepartype natoc 35° C.

TpaHcnopTHas Tapa M YNakoBKa Oa9 YCTPOMCTB, OTNpaBnseMon B panoHbl KpainHero
CeBepa v NpupaBHEHHbIE K HUM MECTHOCTM B cooTBeTcTBUM Tabnmue 1 TOCT 15846.

YcTponcTBa [OMKHbBI XPaHUTLCS B YNakoBKe, obecneymBatoLLein KOHCepBaLMIO B YCI0BUSIX
xpaHeHus 1 no NOCT 15150-69.

B MecTax XpaHeHMsi YCTPOWMCTB B OKPYXAlOWEM BO3AYyXEe [O/MKHbl OTCYTCTBOBATb
KUCNOTHbIE, LLeNOYHbIE U ApYrMe arpecCcuBHbIE NMPUMECH, M TOKOMPOBOAALLAS MNblb.

CoCTaBHble YacTM YCTPOWCTB B TPAHCMOPTHOM Tape MpM XpaHEeHUM paspellaeTcs
CKNafMpoBaTh He Bonee, YeM B ABa psaa.

JHKC-3Mm, PykosoacTtso no akcnnyataumu, IHKC. 403500.001 P3 pen. 12.2023 67



YnakoBka

11 YnakoBKa

YC[1 nocTaBnsioTCa B UHAMBUAYANbHOM M TPAHCMOPTHOM Tape.

B ynakosky yknagbiBaetcs 1 komnnekT YC[, ykazaHHbivi B pa3gene 6. Tunosblie pa3Mepsl
WHAMBUAYANbHOM YNAKOBKM:

e 125x125x175 MM.

Konuyectso YCL, yknaabiBaeMbix B TPAHCMOPTHYK Tapy, rabapuTHble pasmepsbl, Macca
HeTTO 1 BpyTTO — B 3aBMCMMOCTM OT 3aKa3a. TMNoBag TPaHCNOPTHas Tapa:

e rodpokopob pazmMepamm 375x350x250 mm, BMewaowmii 12 MHAMBUAYANbHbIX
ynakoBok 125x125x175 mmM;

e rodpokopob pazmMepamn 345x255x135 mm, BMewaowmii 4 MHAMBUAYANbHbIX
ynakoBkM 125x125x175 mm.
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[apaHTUW nsrotosutens

12 FapaHTUK usrorosuTens

MpepnpusaTMe-u3roToBUTENb rapaHTUpPYeT COOTBETCTBME M3penus TpebosaHusam TY npwu
cobnoaeHMM  YCNOBMI 3KCMAyaTauuMu, XPAHEHWUS, TPAHCMOPTUPOBAHMS U  MOHTAXa.
FapaHTMiHBIA CpOK 3Kcnnyatauum - 60 mecaueB C Aatbl noctaBku. M3rotoBuTenb
06493yeTcs B TeYeHne rapaHTMMHOro Cpoka 6e3B03Me3aHO NPOM3BOAUTL PEMOHT MU3AENUs
npu cobnogeHun notpebuteneM ycnoBuiM 3Kkcnayataumun. WM3rotoBuTenb He HeceT
OTBETCTBEHHOCTM 3a MOBPEXAEHWUS U3LENUs BCeACTBUE HEMNPAaBWUIbHOMO €ro XpaHeHus,
TPaHCMOPTMPOBAHUA M 3KCMIyaTauuu, a TakkKe 33 HeCaHKUMOHMPOBAHHbIE M3MEHEHMUS,
BHeCeHHble NoTpebuTenemM B TEXHUYECKME M NPOrpaMMHble CPeacTBa U3Lenus.
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MHdopmMaLMoHHas 6e30nacHoCTb

13 MHPpopmaumoHHaa 6e30nacHOCTb

131 Y4yéTHbie 3anucm

1311 B JSHKC-3M pocTynHO pecaTb  y4YeTHbIX 3anucerd - aAMWHUCTPATOP M [eBATb
nonb3oBaTeneni. AODMMHUCTPATOP MMeeT AoCTyn Ko BceM dyHkumam JHKC-3M, a Takxke
BO3MOXHOCTb BKIHOYATb/OTK/IOUYATb MOMb30BATE/NIEN, MEHATb BCE MApOaM U NapaMeTpbl

aocrtyna.
Hactpoiika qoctyna | Diagnostic | AypHane | MAT

MNpouwTate 3anWcats

HacTpolika nonssceatensi

MonbsosaTens User-1 v
[+ Mapone ssses ©
[+ MapameTpsl NnoAs3cEaTENS
BkAHuMTE )]
3anwck kondurypalan () CBpoc KacTpoex ]
CGHOENSHWE NPOWKEKK J AKTWEBLMA ONuMA [+
YteHwe ®ypHaNoE ] PepakTipoeaHue MAT [+

PucyHok 13.1. lNpumep HaCTpoiKM Nonb3oBaTens
13.1.2 [na kaxporo u3 9 nonb3oBaTtenen HaCTPaMBaKTCA CIeAYHLIME BO3MOXHOCTH:

e 3anucb KOHPUrypauumn — 3anucb Hactpoek B DJHKC-3m ¢ nomowsto 10
«KoHpurypatop IHKC»;

e O6HoOBNEHME NPOLINBKM — OOHOBIEHME BCTPOEHHOIO MPOrpaMMHOro obecneverHus c
nomouwbto MO «KoHdurypatop SHKC»;

e YTeHue XXypHaANOB — YTEHWE XXYPHANOB COObITUIA;
e (Hpoc HacTpoek — COpPOC HACTPOEK Ha 3aBOACKME 3HAYEHMUS;
e AKTMBaUMS ONUMIA — aKTMBALMSA LONONHUTENbHbIX ONUMIA BO BCTpOeHHOM [10;

e PepaktnpoBaHue NAT - usmeHeHue Tabauubl IP-mMaplipytusaumm mexay
nHTepdericamm npubopa.

13.1.3 MNpn obHoBneHun MO mnn cbpoce HaCTpoeK K 3aBOACKMM 3HAYeHMs BCS MHOpMaUma o
Nonb30BaTeNSIX COXPAHSETCS.
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Mpunoxexune A. GopMynsp cornaweHunii 0 COBMECTUMOCTHU TeleMexXaHU4Yeckon cucteMbl Ha 6ase YC[, IHKC-3m B cooTBetctBumM ¢ TOCT P M3K
60870-5-101-2006 / FTOCT P M3K 60870-5-104-2004.

Mpunoxenne A. @opmynsip cornawleHMii O  COBMECTMMOCTU

TeneMmexaHuyeckom cucrtemol Ha 6a3e YCI DHKC-3m B cootBetcTBUM ¢ TOCT
P M3K 60870-5-101-2006 / TOCT P M3K 60870-5-104-2004.

Hactoswnin dopmynap npencraBnser Habop mapamMeTpoB U MepeMeHHbIX, U3 KOTOpPbIX
MOXeT ObITb BbIOpaH NnoaHabop Ans peannsauum KOHKPETHOM CUCTEMbl TeIEMEeXaHUKKU Ha
6a3ze YCI DHKC-3m B cootBetctBum ¢ FOCT P M3K 60870-5-101-2006 (TOCT P M3K
60870-5-104-2004).

[Ons paga napamMeTpoB A0MYCKAETCSH TONbKO OAHO 3HAYEeHMe A5 Kax4on cuctemsl. pyrue
napaMeTpbl, TakMe Kak Habop AaHHbIX U QYHKUWMWA, UCNONb3yeMbIX B HanpaBieHWUu
yrpaBAeHUs 1 KOHTPONS, NO3BONSOT onpeaenuTb Habop man nogHabopsl, noaxoaslime
NS UCNOJIb30BAaHMS HA AaHHOM obbekTe. Ha ctagmm Hanaakn obMeHa TeneMexaHn4ecKom
MHbopMaumen Heobxoammo, 4YTobbl BbIOpaHHbIe NapameTpbl OblAM COMMACOBAaHbI MEXAyY
JHKC-3M 1 0bopynoBaHMEM ApyrMx NpoOM3BOAUTENEN.

MpuHaTbie 0603HaueHus:
O - ®yHkumsa nam ASDU He ncnonb3lyetcs.

- ®OyHkumsa man ASDU wmcnonb3yeTcs, Kak YKa3aHO B HacTosieM CTaHpapTe (no
YMOJTYaHMIO).

[R] - @yHKuMs unam ASDU ncnonb3yeTcs B TO/IbKO B 0OpaTHOM HanpaBaeHUM.
- OyHkumsa nnm ASDU ncnonb3yeTtcsq B 060MX HanpaBieHUsX.

Bo3moxHbi BbIGOp (nyctoi, X, R mnu B) onpepensietcs Ong Kaxporo MyHKTa WM
napameTpa. YepHbIi NPSIMOYroNbHUK YKa3bIBAa€T Ha TO, YTO OMLMS HE MOXKET ObITb BbiOpaHa
B HacCTOALEM CTaHAApTe.

1. Cucrema unm ycTpoincrso

(MapaMeTp, XapaKTepHblii AN CUCTEMbI; YKa3blBaeT Ha OMNpefeneHne CUCTEMbI WU
YCTPOWMCTBA, MapKMpys OOMH U3 HUXKECNeyOLWMX NPAMOYTrolbHUKOB 3HAKOM « X»)

rocTt P MK 60870-5-101-2006

roCT P M3K 60870-5-104-2004

O OnpepeneHue cUCTEMbI.
OnpepeneHne KOHTPOAMpYIoLLEeit
CTaHuuu (Bepywmii-Master).
OnpefeneHne KOHTPOAUPYEMOI
CTaHumu (Bepombliii-Slave).

O OnpegneneHue cUCTEMBI.

O OnpepeneHune KOHTPONMpYIoLLEeit
CcTaHuuu (Bepywmii-Master).

[0  Onpenenenue koHTponupyemoii
cTaHuuu (Bepomebiin-Slave).

2. KoHdwurypauus cetu
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Mpunoxexune A. GopMynsp cornaweHunii 0 COBMECTUMOCTHU TeleMeXaHU4Yeckon cncteMbl Ha 6ase YC[, IHKC-3m B cooTBetctBum ¢ TOCT P M3K
60870-5-101-2006 / FTOCT P M3K 60870-5-104-2004.

roct P M3K 60870-5-101-2006

paaManbHas

Touka-Touka
PapnanbHag Touka-Touka

MarucrpanbHas
MHoroToueyHas

rocCTt P MK 60870-5-104-2004

paguaneHas

| Fota-Fotka
[ | PaauanbHasFouKka-Touka

B Marucrpanshan
B MuororoueuHan

3. ®dusuyeckuit ypoBeHb

(MapameTp, xapaKkTepHbIN AN5 CETU; BCE UCNOMb3yeMble MHTEP(ENChl U CKOPOCTU Nepenayu

DAHHbIX MapKMUPYHOTCSA 3HAKOM «X»)

CkopocTu nepeaaum (HanpaBieHMe ynpaBaeHus)

roCT P M3K 60870-5-101-2006

HecummeTpuyHble HecummeTpuuHble Lenu obmeHa CuMMeTpuyHbIe Lenu obMeHa

uenu obmeHa V.24/V.28, pekoMeHayeMble npu X.24/X.27

V.24/NV.28 ckopoctu 6oneel200 6ut/c

CTaHAapTHble

1006uT/C 24006uT1/C O 24006uT1/C

2006uT/cC 48006uT/c O 48006uT/c

3006uT/C 96006uT/C O 96006uT/C

6006uT/C 192006uT/c O 192006uT/c

12006ut/c 38400 6uT/c O 384006uT/C
57600 6uT/c O 560006uT/C
115200 6ut/c O 640006uT/C

rocCTt P MK 60870-5-104-2004

HecummeTpuyHble
uenu obMeHa
V.24/V.28
CTaHOApTHblE

HecummeTpuyHblie
uenu obMeHa
V.24/V.28,
pekoMeHzyeMble npu
ckopoctn 6oneel200
6ut/C

CuMMeTpuUHble uenun obMeHa X.24/X.27

&/ 1006ut/c
B 006ut/c
B 3006ut/c
B 6006uT/c
| 12006ut/c

B 24006ut/c
B 48006ut/c
B 96006ut/c

B 24006ut/c
B 48006ut/c
B 96006ut/c
B 92006ur/c

B 284006ut/c
B 560006ut/c
B 640006ut/c

CkopocTtu nepepayu (HanpaBneHUe KOHTPONS)

roCT P M3K 60870-5-101-2006

HecummeTpuuHble
uenu obMeHa

HecnmMeTpuuHblie uenm obmMeHa
V.24/N.28, pekomMeHayeMble Npu
ckopoctn 6oneel1200 6uTt/c

CuMMeTpuyHbIe Lenn obMeHa
X.24/X.27
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Mpunoxexune A. GopMynsap cornaweHunii 0 COBMECTUMOCTMU TeleMeXaHU4Yeckon cncteMbl Ha 6aze YCI, IHKC-3m B cooTtBetctBumM ¢ FTOCT P M3K
60870-5-101-2006 / FTOCT P M3K 60870-5-104-2004.

V.24/V.28
CTaHAAPTHbIE
1006wuT/c 24006wuTt/c O 24006ut/c
2006uT/c 48006uT/c O 48006ut/c
3006wuT/C 96006uT/C a 96006uT/C
6006uT/C 192006uT/c a 192006uT/c
12006wut/c 38400 6ut/c a 384006uT/c
57600 6ut/c a 560006uT/c
115200 6ut/c O 640006uT/C
rOCT P M3K 60870-5-104-2004
HecummeTpuuHble | HecummeTpuuHbie CuMMeTpuUHble uenu obmeHa X.24/X.27
uenun obmeHa uenu obmeHa
V.24/V.28 V.24/NV.28,
CTaHOApTHbIE pekoMeHayeMble npu
ckopoctn 6oneel200
6ut/C

B 1006ut/c | B— 24006ut/c B 24006ut/c B 334006ut/c
B 0006ur/c | B— 48006ut/e B 48006ur/c W 560006uti
B 3006ur/c | B—96006uT/ic B 96006ur/c W 640006uT/c
B 6006w/ B 192006uv/c

B 12006uv/c

MapameTtpbl coeanHeHns (NpM UCNONb30BAaHUM ACUHXPOHHbIX KAHANIOB CBA3M)

rOCT P M3K 60870-5-101-2006

- Konunyectso 6uT faHHbIx (5,6,7,8)
- Konuyectso cTon-6utos (1, 2)

O - YetHocTb oTcyTcTyeT (None)

- KoHTponb no yetHoctn (Even)

O - KoHTponb no HeyeTHocTH (Odd)

rocCT P MK 60870-5-104-2004

4. KaHanbHbli ypoBeHb

(MapameTp, xapakTepHbI An9 CeTU; BCe MCMNO/b3yeMble ONUMM MAPKUPYIOTCSA 3HaKoM X.)
YKa3blBalOT MaKCUManbHY ONUHY Kaapa. Ecnv npuMeHaeTcs HecTaHAapTHOe Ha3HayeHue
Ans coobuieHnin knacca 2 npu HebanaHCHoOW nepepaye, To ykasbiBawoT Type ID (nnu

JHKC-3Mm, PykosoacTtso no akcnnyataumu, IHKC. 403500.001 P3 pen. 12.2023 73



Mpunoxexune A. GopMynsp cornaweHunii 0 COBMECTUMOCTHU TeleMexXaHU4Yeckon cucteMbl Ha 6ase YC[, IHKC-3m B cooTBetctBumM ¢ TOCT P M3K
60870-5-101-2006 / FTOCT P M3K 60870-5-104-2004.

Npoentndukatopel Tmvna) n COT (MpuunHbl nepenayn) BCeX COOOLLEHWMI, MPUMUCAHHbIX
Knaccy 2.

roCT P M3K 60870-5-101-2006

B HacToqweM cTtaHgapTe MCNonb3ywTCs ToAbko ¢opmat kagpa FT 1.2, ynpasnsowmi
cumBon 1 M GUKCMPOBaHHbIN MHTEPBAN BPEMEHU OXUOAHUS.

MNepenava no kaHany AppecHoe none KaHanbHOrO YpOBHS

O banaHcHas nepepava

HebanaHcHas nepepaya O OTcyTcTBYeT (TONbKO Npu B6anaHCcHOM
[nvHa kagpa nepenaue)

255 MakcumanbHas anvHa L (uncno 6ainTos) OavH 6ant

(B HanpaBneHuM ynpasneHus) O [Ba 6anTta

255 MakcumanbHas anuHa L (umcno 6aiToB) O CTpykTypupoBaHHoOe

(B HanNpaBneHuMn KOHTPONSA) HectpykTypuposaHHoe

5 nostopeHuit - JInbo Bpems, B TeyeHue 1-254 [InanasoH 3Ha4yeHWM KaHanbHOro
KOTOPOro paspewatorcs nosropenus (Trp), imbo, | appeca

4MCNO NOBTOPEHWI

lNpn uncnonb3oBaHUM HebanaHCHOrO KaHaNbHOrO YpOBHA cnepytowme Tunol ASDU
BO3BPALLATCA NPU COOBLWEHMAX Knacca 2 (HM3KMM NPUOPUTET) C YKa3aHWEM MPUYUH
nepenauu:

[J CranpapTtHoe HasHaueHne ASDU K coobLieHMaM knacca 2 MCMOoMb3yeTcs CeayoLmMm

obpasom
MOEHTUDOUKATOP t1na MNpuunHa nepepaum
CneumanbHoe HasHavyeHne ASDU Kk coobuweHnam knacca 2 ucnonb3yetcs

cnepywwmm obpasom

NMOEHTUD®UKATOP Tuna MNpuunHa nepepaum

FOCT P M3K 60870-5-104-2004

B HacTosiwem cTaHpgapTe ucnonb3ykTcs Tonbko dopMmat kagpa FT 1.2, ynpaBnsiowmi
cumBon 1 M GUKCUPOBAHHbINA MHTEPBAN BPEMEHU OXUOAHUS.

JHKC-3Mm, PykosoacTtso no akcnnyataumu, IHKC. 403500.001 P3 pen. 12.2023 74



Mpunoxexune A. GopMynsp cornaweHunii 0 COBMECTUMOCTHU TeleMeXaHU4Yeckon cnucteMbl Ha 6ase YC, IHKC-3m B cooTBetctBumM ¢ TOCT P M3K
60870-5-101-2006 / FTOCT P M3K 60870-5-104-2004.

MNepenava no kaHany AppecHoe none KaHanbHOrO YpOBHS
[ BafaHcHas-RepeaaYa | OFcyTeTByeT {(TOALKO-NPU-BanaHcHOM!
| HebanaHeHasrepesaya Repeaaye)
OnvHa kappa - ;
u DsaGaitra
" 5 ( o5 | M Crpykrypuposanoe
B HecrpykTypuposannoe

MNpn wcnonb3oBaHMM HEeOGANAHCHOrO KaHaNbHOrO YpOBHSA cnegytowme Tunel ASDU
BO3BPALLAOTCA NpU COOOLWEHMAX Knacca 2 (HM3KUMM NPUOPUTET) C YKA3aHWEM MPUUMH
nepepauu:

B CranpaptHoe HasHayeHue ASDU K coobLieHMsM Kiacca 2 MCNoNb3yeTcs CeayowmMm
obpazom

NMOEHTUD®UKATOP Tuna MNpuunHa nepepaum

B CneunanbHoe HazHaveHne ASDU Kk cooblieHnsaM Knacca 2 MCnonb3yeTcs CeayowmMm
obpazom

MOEHTUD®UKATOP Tuna MNpuunHa nepepaum

5. TpuknagHoM ypoBeHb
Pexxum nepepaum NpuKnagHbIX AAHHbIX

B HacToswem cTaHpapTe MCnonb3yetcs TONbKO pexuM 1 (nepBbiM nepefaeTcs MNagLmi
6anT), kak onpegeneHo B 4.10 TOCT P M3K 870-5-4.

06wmit appec ASDU

(MapameTp, XxapakTepHblM O/ CUCTEMbI; BCE MCMONb3yeMble BapMaHTbl MapKUPYHOTCS

3HakoM X).
FOCT P M3K 60870-5-101-2006 FOCT P M3K 60870-5-104-2004
OnuH 6:':1171T - ; .
[Ba baiiTa o
[ | [Ba 6aliTa
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Mpunoxexune A. GopMynsap cornaweHunii 0 COBMECTUMOCTMU TeleMexXaHU4Yeckon cuctemMbl Ha 6aze YC[I, IHKC-3m B cooTtBetctBumM ¢ FTOCT P M3K
60870-5-101-2006 / FTOCT P M3K 60870-5-104-2004.

Appec o6bekTa uHdopmaumm

(MapamMeTp, XapaKTepHbIM ANS CUCTEMbI; BCE MCMONb3yeMble BAPUAHTbl MapKMPYTCS

3HaKoMm X).
rOCT P M3K 60870-5-101-2006
a OpuH 6anTt CTpyKTYpUpOBaHHbIN
[ga bavita HecTpykTypupoBaHHbIW
Tpu Gaiita
rOCT P M3K 60870-5-104-2004
u OpuH 6ant O CTpyKTYpUpOBaHHbIN
u [Ba 6anta HecTpyKTypnpoBaHHbIN
Tpv 6aiita

MpuunHa nepepauu

(MapaMeTp, XapaKTepHbIM NSl CUCTEMbI; BCE WCMOMb3yeMblE BapWAHTbl MapKUPYHOTCS

3HakoM X).

FOCT P M3K 60870-5-101-2006
OpuH 6anT [pa 6anTa (C appecoM UCTOYHMKA)

rOCT P M3K 60870-5-104-2004
u OanH-6ait | [a 6anTa (C afpecoM UCTOUYHMKA)

Ecnm agpec UCTOYHMKa HE UCNOoNb3yeTcd, TO OH YCTaHAB/IMBAETCA B 0.

rOCT P M3K 60870-5-104-2004

OnvHa APDU

(MapameTp, xapaKTepHbI AnS CUCTEMbI, YCTaHABNMBAIOLWMIA MakCcuManbHyo annHy APDU B
cucTeme).

MakcumanbHas anvHa APDU paBHa 253 (no yMonyaHuio). MakcuManbHas AnHA MOXET 6bITb
YMeHbLUEHA AN CUCTEMBI.

I:] MakcumManbHag annHa APDU onga cuctem.

Bbi6op craHpapTHbix ASDU
MHdopmaumsa o npouecce B HanpaBAeHUMU KOHTPONA
HasHaueHue naeHTMdMKaTOpa TMNA U NPUYMHDBI NepeaaYmn

(MapamMeTp, xapakTepHbIi Aaa CTaHUMK).
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Mpunoxenune A. DopmMynsp cornaleHunit 0 COBMeCTUMOCTM TefleMexaHuyeckoi cuctembl Ha 6ase YCI SHKC-3m B cootBetctBuM ¢ TOCT P M3K

60870-5-101-2006 / FOCT P M3K 60870-5-104-2004.

MpuunHa nepepaym

roCT P M3K 60870-5-104-2004
WOEHTUOUKATOP

TMNA

<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> |MMETA1

<11> | M MENB 1

<12> | M METB 1

<13> | M MENC 1

<14> | M METC 1

<15> | MITNA 1

<16> |MITTA1

<17> |MEPTA1

<18> |MEPTB 1

<19> |MEPTC1

<20> | M_PS NA 1 ..
<21> |M_MEND 1

<30> | M_SP TB.1
<31> | M.DPTB.1
<32> | MST.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> | MEPTD 1 ]
<39> | MIT.TB 1 ]
<40> |MEPTD 1 ]
<45> | C.SC_NA_1

<46> | C_DC_NA 1

<47> | CRCNA1

<48> | CSENA1

<49> | C_SENB. 1

<50> | C_SE_NC 1

<51> | CBO NA 1

<70> | M_EINA1

<100> | C_IC_NA_1

<101> | C CINA 1

<102> | CRD NA_1

<103> | C_CS NA 1

<104> | C TS NA 1

<105> | CRP.NA_1

<106> | C_.CD NA 1

3HKC-3m, Pykosogactso no skcnnyataumu, IHKC. 403500.001 P3 pea. 12.2023

77



Mpunoxerune A. DopmMynsp cornaleHunit 0 COBMeCTUMOCTM TefleMexaHuyeckoi cuctembl Ha 6ase YCI SHKC-3m B cootBetctBum ¢ TOCT P M3K
60870-5-101-2006 / FOCT P M3K 60870-5-104-2004.

<110> | P_ME_NA_1
<111> | P_.ME_NB._1
<112> | P.ME_NC_1
<113> | P ACNA 1
<120> | F_FR.NA_1
<121> | F.SR.NA_1
<122> | F.SCNA 1
<123> | F.LSNA 1
<124> | F_AF_ NA_1
<125> | F.CGNA 1
<126> | F.DR.TA 1

0603HaueHus:

Cepble NpaMOYrofibHUKK: onunus He TpebyeTcs.

YepHbli NpsAMOYrofibHUK: OMNLMS, HE pa3pelleHHas B HACTOSLWEM CTaHaapTe.

MycTon npsaMoyronbHuK: GyHkumsa nnm ASDU He ncnonb3syeTtc.

MapkupoBka MaeHTudukatopa tmna/lpuumHbl nepenayn:

X - MCNoNb3yeTcs TONbKO B CTaHAAPTHOM HaMpaBieHUu;

R - ucnonb3yertcs ToNbKo B 06paTHOM HanpaBieHnu;

B - ncnonb3syetcsa B 060Mx HanpaBneHusX.

roCT P M3K 60870-5-101-2006
UOEHTUOUKATOP lpuamia nepenam -5
TUNA 112]3|4|5]6|7|8]9|10]11]12]13 36'
<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 B

<9> M_ME_NA 1
<10> |M META1 B

<11> | M_ME_NB_1
<12> | M METB.1 B

<13> | M_ME_NC 1
<14> | M_ME_TC 1 B

<15> | M_IT.NA 1

<16> | MIT.TA 1

<17> |MEPTA1

<18> | M EP TB.1

<19> | MEPTC1

<20> | M_PS_NA 1
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Mpunoxenune A. DopmMynsp cornalieHnit 0 COBMECTUMOCTU TenleMexaHuyeckoi cuctemsl Ha 6ase YCI IHKC-3m B cootBetcTBMM ¢ TOCT P M3K
60870-5-101-2006 / FOCT P M3K 60870-5-104-2004.

<21> | M_MEND_1
<30> | M SP TB.1
<31> | M DP TB.1
<32> | MSTTB.1
<33> | M BO TB.1
<34> | MME_TD_1
<35> | M_ME_TE_1
<36> | M_ME_TF.1
<37> | MIT.TB.1
<38> | MEPTD 1
<39> | MIT.TB.1
<40> | MEPTD 1
<45> | CSCNAL
<46> | CDCNA_1
<47> | CRCNA 1
<48> | CSENA1
<49> | CSENB_1
<50> | C_SENC_ 1
<51> | CBONA1
<70> | M_EINA 1
<100> | CIC.NA_1
<101> | CCINA1L
<102> | CRD NA_1
<103> | C.CSNA_1
<104> | C TS NA 1
<105> | CRP_NA 1
<106> | C_CD NA_1
<110> | P ME.NA 1
<111> | P ME.NB_1
<112> | P MENC_ 1
<113> | P ACNA 1
<120> | F. FRNA 1
<121> | F.SRNA_1
<122> | F.SCNA 1
<123> | F.LSNA_1
<124> | F AF NA 1
<125> | F.CG_NA 1
<126> | FDRTA 1

6. OcHoBHble NnpuKnaaHble GyHKLUU
MHuumanumsauma craHumm
O YpaneHHas HuumManusaums
LUuknuueckas nepepaya AaHHbIX
Linknuyeckas nepenaya AaHHbIX

Mpouenypa uteHuns
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Mpunoxexune A. GopMynsp cornaweHunii 0 COBMECTUMOCTHU TeleMexXaHU4Yeckon cucteMbl Ha 6ase YC[, IHKC-3m B cooTBetctBumM ¢ TOCT P M3K
60870-5-101-2006 / FTOCT P M3K 60870-5-104-2004.

LI Mpouepnypa yteHus
Cnopapuueckas nepepaya
Cnopapuueckas nepenaya

Oy6bnupoBaHHas nepepaya O06bLEKTOB MHGOPMAUMM NpU  CNOPAAUYECKOM NpUuUMHE
nepepauu

(MapameTp, xapaKTepHbii AN CTaHLMU; KaXablM TMN MHDOPMALMM MAPKMPYETCSA 3HAKOM
X, ecnn o6a tvna - Type ID 6e3 meTkn BpemeHu u cootseTcTBytowmi Type ID ¢ meTkoM
BPEMEHM — BbIAAKTCS B OTBET HAa OAMHOYHOE CNOpPagMyeckoe W3MEHEeHWe B
KOHTpOnupyeMoM obbekTe).

Cnenytowme MOEHTUOUKATOPbI TUNOB, BbI3BaHHbIE OAMHOYHbIM WU3MEHEHMEM COCTOSIHUS
0bbekTa MHbOpMaLMK, MOTYT NepeaaBaThCs NOCNeAoBaTeNbHO. MiHAMBMAYaNbHbIE agpeca
00bekTOB  MHGOpMauMM, AN KOTOpbIX BO3MOXHa AybnAupoBaHHas  nepegava,
OnpenensoTcs B NPOEKTHOM AOKYMEHTaLMM.

0 OpHoaneMeHTHaa nHpopmaumsa M_SP_NA 1, M SP TA 1, M SP TB_1,
M_PS NA 1

0 AsyxanemeHTHas uHdbopmaums 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 (ecnu onpepeneHo Ans
KOHKPETHOro npoekTa, cM. 7.2.1.1)

0 U3mepsiemoe 3HauveHue, 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

[0 U3mepsiemoe 3HauyeHue, KOpoTkui dopmar ¢ nnasawowen 3anator M_ME_NC_1,
M ME TC 1,M ME_TF_ 1

Onpoc ctaHumMm

- 06wmn
O - Tpynna 1 O - lpynna 7 O - lpynna 13
0 - lpynna 2 O - lpynna 8 O - lpynna 14
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Mpunoxexune A. GopMynsap cornaweHunii 0 COBMECTUMOCTHU TeleMexXaHU4Yeckon cncteMbl Ha 6ase YC[, IHKC-3m B cooTBetctBumM ¢ FTOCT P M3K
60870-5-101-2006 / FTOCT P M3K 60870-5-104-2004.

0 - lpynna 3 0 - lpynna 9 0 - Mpynna 15
O - lpynna 4 O - lpynna 10 O - lpynna 16
O - Tpynna 5 O - pynna 11 O - Agpeca o6bekToB MHGDOpPMauuu,

NpUHagnexawmx  Kaxaon  rpynne,

-N 6 - 12
O - Ipynna 0 - Tpynna AO/MKHbI 6bITb NPUBEAEHBI B OTAENbHOM

Tabnuue
CUHXpOHM3auUs BpeMeHU

[R] - CMHXpOHM3aLIMA BPEMEHM

Mepepauya KomMaHp,

MNpamas nepegaya KOMaHA,

[ Npamas nepegada KOMaHA, yCTaBKu

lNepepaya KOMaHA, C NpeaBapuTENbHbIM BbiIOOPOM

[ Nepenaya KOMaHA yCTaBKMU C NpeaBapuTeNnbHbIM BbIGOpOM

0 Ucnonb3osanne C_SE_ACTTERM

[0 Het nononHuTenbHoro onpeneneHuns AMTenbHOCTU BbIXOAHOMO MMMY/bCa
KopoTkuin umnynbsc (aamtenbHocTb 1 cek.)

[AVHHBIA UMNYNbC (BUTENBHOCTD 2 CeK.)

[MOCTOSIHHBIN BbIXOA,

Mepepaua MHTErpanbHbIX CyMM

O Pexxum A: MecTHasa dumkcaumsa co CnopagmMyeckon nepeagayen

[0 Pexwum B: MecTHas pukcaums ¢ onpocoM cyeTumka

O Pexxum C: Oukcaumsa n nepegada npy NOMOLLM KOMaHA ONpoca CYeTymKa

O Pexxum D: ®Owukcaums KOMaHAOM OMpocCa CYETYMKA, (PUKCMPOBAHHBIE 3HAYEHUS
Co0bLWatTCa Cnopagnyecku

[ CuntbiBaHME CUYETYMKA
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[0 ®ukcauma cuetumnka 6e3 cbpoca
O ®ukcaumsa cyetymka co cbpocom
[J C6poc cyetumka

[R] - CuHXpOHM3aLMS BpEMEHU

[0 3anpoc cyetymkos rpynnbl 1

[0 3anpoc cyeTymKoB rpynnbl 2

[0 3anpoc cyeTunKoB rpynmbl 3

[0 3anpoc cyeTunkos rpynnbl 4

3arpyska napamerpa

L] MNMoporoBoe 3Ha4YeHWe BeNUUHDI

O KoadpduumeHT crnaxmBaHus

0 HwkH1i npepen ang nepefadv 3Ha4eHUM U3MepsaemMon BeNUYUHDI

(1 BepxHui npegen ang nepenayn 3Ha4eHUM U3MepsieMOn BEIMUYUHDI

AkTMBauuMa napametpa

[0 AKTMBaUMS/AeaKTMBALMA MOCTOSSHHOM LMKAUMYECKOM WMAW NepuoaMyeckon nepenayu
apecoBaHHbIX 00bEKTOB

Mpoueaypa TectTupoBaHus

I MNpouenypa TeCTMpOBaHMUS

Mepecbinka dainos

MNepecbinka ¢annos B HaNpPaBAEHUN KOHTPONS

O Mpo3pauHbii dann

[0 lMepepaya oaHHbIX O MOBPEXAEHMAX OT annapaTypbl 3aLLMThI
O MNepepaya nocnenoBaTenbHOCTU COObLITUI

O I'Iepe,u,abla nocnenoBaTteNbHOCTU PETMCTPUPYEMBIX aHATOroBbIX BETNYNH
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60870-5-101-2006 / FTOCT P M3K 60870-5-104-2004.

MNepecbinka ¢aitnos B HaNpaBneHUU ynpasieHUs

I Npo3spaunbiii daiin

(PoHoBoOe ckaHUpoBaHUE

@DoHOBOE CKaHMpPOBaHUe

MOoHOBOE CKAaHMPOBAaHUE — MPUOPUTET Nepenaym Cambli HU3KUN.
Tunbl cpabatbiBaHUs GOHOBOrO CKAHMPOBAHUS:

- MepuoaMyecku C TNpU3HAKOM «HOHOBOE CKaHMpOBaHWe» (nepuon nepenayu
HaCTpauBaeTCs OTAE/NIbHO OT NepMOA0B Nepeaayn No NepuoanyecKoMy aaropuTMmy)

- cnopagunyeckn - nboe U3MeHeHMe napaMeTpa BfieYeT ero nepegavy C NPU3HAKOM
«(OHOBOE CKAaHMPOBAHUEN

- NPU U3MEHEHWW aKTyanbHOCTUM - u3MeHeHue 6uta IV NT (ecnu oHM BK/IKOYEHBbI B
HacTpoMKax) y napameTpa BleYeT ero nepefavy ¢ NpusHakom «hoHOBOE CKaHMPOBAHMEY.

MonyyeHue 3aaepxKu nepepaun

roCT P M3K 60870-5-101-2006 FOCT P MK 60870-5-104-2004

O MonyyeHune 3a8epxKu | AonyueHue 3aaepmKu
nepepayu Repegaumn

Danee Tonbko ana FOCT P M3K 60870-5-104-2004:

OnpepeneHue TaiiMayToB

3HayeHue no BbibpaHHoEe
MNapameTtp MpumeyaHms

YMONIYAHUIO 3HayeHune
to 30c TarMayT Npu yCTaHOBIEHUM COEAMHEHUS
t 15¢ TanmayT npu nocbinke unu tectupoBaHmum APDU 15

TalMayT Lng NOATBEPXKAEHMS B Cly4ae OTCYTCTBUS COOBLLEHUS
C JaHHbIMK t2<t1

TanmayT ons nocblikm 610KOB TECTUPOBAHUA B C/ly4ae AONTroro
npocTos

MakcuManbHbIM AMana3oH 3Ha4YeHU N BCcex TamMMayToB paseH: oT 1 po 255 cekyHp ¢

t 10 c 10

t3 20 c 20

ToYyHoCTbO 1 C.

MakcumanbHoe uucno k  HenoateepxaeHHbix APDU  dopmata | w  nocnegHux
noatsepxaatowmx APDU (w):
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3HaveHune no |lMNpumeyanums
MapameTtp
YMONYaHWI0
MakcuManbHas pa3HOCTb NepeMeHHOW COCTOSIHMS nepefayv U HoMepa
K 12 APDU
nocnegHero noareepxaeHHoro APDU
W 8 APDU MocnepgHee noatsepxaeHue nocne npuema w APDU cdopmara |

Homep nopra

MapameTtp 3HayeHune MpumeyaHus

Homep nopTa 2404 HactpaunBaeMbiii
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Mpunoxenue b. NpoTokon Modbus

O6wme cBepeHUsa

B HacToqwWweM npunoxeHUW onucaHa peanusaumsa npoTtokona Modbus (Modbus — 3T0
TOproBasi Mapka, npuHagnexawas komnaHum Schneider Electric), ucnonbayemoro ans
obmeHa gaHHbiMK Mexay DHKC-3M 1 onpalumMBaeMbiMu YCTPOMCTBAMM.

[lnga HenocpeacTBEHHOrO 3HAaKOMCTBA C OCHOBaMu npoTokona Modbus Heobxoaumo
ckayatb pykoBoactBo «Modicon Modbus Protocol Reference Guide» ¢ canTa
www.modbus.org.

Modbus RTU

Mpu ncnonbsoBaHnn RTU-pexxuma Kaxapii 6anT COOOLEHMS COAEPXMT ABa 4-X OUTHbIX
WecTHaguaTepuyHbix ymcna. Kaxapoe coobuieHne nepenaetcs HENpepbiBHbIM NOTOKOM.

Mopmart kaxpgoro 6arta B RTU-pexume:
e (Cucrtema KOgUPOBKK: 8-MM BUTHAA ABOMYHAS, WecTHaauaTepmyHas 0 -9, A - F

e [lBe wecTHagLaTepuyHble uMdpbl COAEPXATCs B KaXAoM 8-mu OMTHOM OGante
coobuieHus.

HasHaueHue 6uT;

e 1 cTaptoBbil BuUT

8 6MT JaHHbIX, MNIAAWNWM 3HAYALWMM pa3psiAOM Briepes,

1 6uT napuTeTa; HeT bmTa NnapuTeTa

e 1 cTonoBbIM BUT, eCnn ecTb NApUTET; 2 CTONOBbLIX BUTA, €CNK HET NnapuTeTa

KoHTtponbHas cymma: Cyclical Redundancy Check (CRC)
CopepxxaHue coobeHuns

CoobueHre HaYMHAeTCs C MHTepBana TULIWHbLI PaBHOrO BpeMeHu nepeaayn 3,5 cuMBOOB
npu AAHHOM CKOPOCTU Nepenayu B ceTu. [lepBbiM nonem nepenaeTcs agpec yCTponcTea.

Bcnen 3a nocnegHum nepenaBaemMbiM CMMBOJIOM TaKxXe cCnegyetr MHTepBana TULLUHDI
npoao/KUTENIbHOCTbIO HE MEHEE 3,5 cumBonoB. HoBoe coobuieHne A0MKHO HAYMHATBLCS He
paHbll€ 3TOro MHTEPBAaA.

Taknm 06pa3oM, ecim HOBOe COOBLLEHME HAYHETCS paHblLe MHTepBana AUTENbHOCTLIO 3,5
CMMBOSIA, MpUHMMalOLLEe YCTPOMCTBO BOCMPUMET ero Kak Npoao/KeHue npepbliaylero
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coobuweHus. B atom cny4vyae YCTaHaBJIMBAETCA owmnbka, Tak Kak 6y,ueT HecoBnaaeHune

KOHTPO/IbHbIX CYMM.

Crapt

Appec

OyHKLMS [aHHble

CRC

KoneL,

T1-T2-T3-T4

8 out

8 out

N x 8 but

16 but

T1-T2-T3-T4

MoanepxnuBaeMbie KOMaHAbI

h01

h02

h03

h04

hO5

h06

read coil;

read input status;

read holding registers;

read input registers (TONIbkO B CTOPOHY OMpaLLMBaeMbIX YCTPOWUCTB);

write single coil;

write single holding register;

Crpykrypa Modbus-3anpoca:

[na dyHkuum read

Anpec

KomaHpa

CrapToBbIi agpec

Yucno napameTpos

KoHTponbHas cymMmMa

1 6ant

1 6ant

2 baiiTa

2 baiiTa

2 6aitTa

[na dyHKunm write

Anpec

KomaHpa

Anpec napameTpa

Cratyc napameTpa

KoHTponbHas cymMmMa

1 6ant

1 6ant

2 baiiTa

2 baiiTa

2 6aitTa

Appec - slave agpec onpalwMBaeMoro yCTpoMCTBa; 33AaETCS 3aBO40M-U3rOTOBUTENEM UK

Npu HaCTpOWKe YyCTPOMCTBA, MPUHMMAET 3HayeHnsa oT 1 no 254.

KomaHpa - ogHa n3 nopgpepxxueaembix YCI IHKC-3M koMaHg;

CrapToBbIi agpec (agpec napameTpa) — agpec napameTpa YCTPOMCTBA, NPUHUMAET
3HavyeHune ot 0 po 65535 (hFFFF). Mpu Hactpoike DHKC-3M agpec napameTtpa Bceraa

3a4aeTcs B gecatuyHoM dopmarte. Agpecauus napameTpoB B LOKYMEHTauuu YCTPOWMCTB

MOXeT ObITb 334aHa HECKONbKMMU cnocobamu, NPpUMEP HEKOTOPbIX MPUHATbLIX aApeCcoB CM.

HUXe:
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Appec napametpa B Anpec, 3apaBaeMblit B

OMNMUCaHMK YCTPOMICTBA Mpeobpazosakme OHKC-3m

15 (mecaTMyHoe 4ncno) = 15

0x02 (1-6aitTHbIi hex) h02 =2 2

011B (2-6a¥THbIN hex) hO11B = 283 283
OtbpacbiBaeM nepeyto umdpy, u3 16395

OCTaBLLEroCs Yncna Bblumtaem 1.

MepBas undpa B NorMyeckoM agpece | 3anpoc 3HayeHus
YKa3blBAET HAa KOMaHAY, MO KOTOPO#M perucTpa C yKasaHHbIM
416396 (norMueckunit agpec) | [OMKHbI 3aMpallMBaTbCS YKa3aHHble du3nMyeckmMm agpecom no

perucTpbl/AUCKPETDI: komaHge 0x03, yteHune
OXXXXX - komaHga 0x01 perucTpoB XpaHeHns
IXXXXX - komanga 0x02 (Read Holding Registers).

IXXXXX - komaHpa 0x04
4XXXXX - koMaHpa 0x03

Yncno napamMeTpoB — KOMYECTBO 3anpallMBaeMbiX NapaMeTpoB; HanpMMep, Npu 3anpoce
Tpex napaMeTpoB CO CTapToBbiM agpecom 02, oTBeTOM OyayT CAYXUTb 3HAYEHMS,
xpaHsawmxcs B agpecax 02, 03, 04.

CraTyc napameTpa - MCMONb3yeTcs NMpU OTNPaBKe KOMaHA, TeneynpasneHus, NpuHUMaeT
3HaveHus hFFOO (BkntoumTb) nnm h0O00O (BbIKNHOYMTD);

KoHTponbHas cyMMa — CTaHAApPTHas AN9 NpoOToKona KOHTposnbHas cyMMma (CRC-16-1BM).
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Mpunoxxenue B. NMpotokon SNMP

B pamkax npotokona SNMP v1 SHKC-3m noppepxvBaet nepenady cnepytouien 6asbl
ynpasnswowen nHpopmaumm unm Management Information Base (MIB) (darnn *.mib ong
JHKC-3Mm pocTyneH no ccbiike):

MIB-o6bekT Onucanume 3HauyeHue
SysDescr.0 HaumeHoBaHue ycTpoiicTea Intelligent electronic device ENCS-3M
SysUpTime.0 Bpems paboTbl XX hours, XX minutes, XX.XX seconds
SysContact.0 KoHTakTHasi uHbopmaums \évz\‘/\_/\év(fgloplru, @i AlIE S
SysName.0 Moaudukaums ycTponcTsa, CepuiiHbiin HoMep, ENCS-3M(v2) s/n, F/w
Bepcus BcTpoeHHoro 10

IfNumber.0 KonuuectBo nHTEpdENicos 15
IfTable.O: Tabnuua cTaTUCTUKM UHTEPdENCoB:

Ifindex.X Homep nHTepderica

ifDescr.X Onucanune

ifiInOctets.X MpuHaTo 6anT

ifOutOctets.X OTnpasneHo 6anT
diagSerialNumers.0 CepuitHbIi HoMED s/n
diagFirmware.0 Bepcus BcTpoenHoro 10 f/w
diagGPSsynh.0 CocTtosHue cBsi3un co cnyTHMKamm MTHCC
diagChanneNumber.0 KonuyecTtso kaHanos 16
diagChannelTable.O: Tabnuua AMarHOCTUKM KaHaNoB:

diagChannelindex.X MHpekc kaHana

diagChannelString.X UrreTE

diagChannelinOctets.X gE:H:;zei?gam

diagChannelOutOctets.X IP-aZ,pec

diagChannellLocallP.X TCP-nopr

diagChannelLocalPort.X IP-agpec knveHTa

diagChannelRemotelP.X

diagChannelRemotePort.X

diagChannelState.X
diagSynh103.0

diagNTPsynh.0
numAllTC.0
tcTable.O:
tcindex.X
tcAdrRTU1.X
tcParameter.X
numAllTCopr.0
tcOprTable.O:
tcOprindex.X
tcOprAdrRTU1.X
tcOprParameter.X
tcOprTime.X
tiTable.O:
tilndex.X
tiAdrRTU1.X
tiParameter..X
tiTime.X
modemState.0
myGPRS-IP.0

TCP-nopT knneHTa
CocTosiHMe KaHana

BpeMs nocnefnHen CUHXPOHM3ALMK MO
npotokonam M3K-101/104
Bpems nocnepnHen cMHxpoHum3aummn no SNTP
Obwwee konuyecteo TC
Tabnuua TC YC[,

Mupekc TC

Anpec RTU

CoctosiHme TC

O6uwee konnyectso TC onpoca
Tabnunua TC onpoca YC[,
Muoekc TC onpoca
Anpec RTU
CoctosiHne TC onpoca
Bpems nocnenHero MsmMeHeHus

Tabnuua TN YC[,
Mupekc TU
Anpec RTU
3HaveHne TU
Bpems nocnefHero MaMeHeHus

CoctosHune GPRS coegnHeHus
IP-anpec cum-kapTbl
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Mpunoxenue I'. NMporokon M3K 61850

ES61850.encs3). B panbHeiweM MOXHO NpMobpecTy akTUBALMIO M aKTUBMPOBATb MNOALEPXKKY MPOTOKONA

ii BHumaHue! Hanvuve nopnepxkku npoTokona onpepenserca npu 3akase npubopa (mon. onuus
Ha MecTe.

Tabnuua [O.1.1 - OcHOBHbIE NMOMOXEHMUA O COOTBETCTBUU

Client/ Server/ Value/
subscriber | publisher | comments

Client-server roles

B11 Server side (of TWO-PARTY o
APPLICATION-ASSOCIATION)

Client side of (TWO-PARTY

Bl APPLICATION-ASSOCIATION) ¢

SCSMs supported

B21 SCSM: IEC 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

® — Nogaep>xxmpaemble CepBUCHI

Tabnuua [.1.2 - MNMonoxeHns o cootsetcTBun ACSI Mmoaenein

Client/ Server/ Value/
subscriber | publisher | comments

If Server side (B11) supported

M1 Logical device .

M2 Logical node .

M3 Data °

M4 Data set °

M5 Substitution

Mé 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
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Client/ Server/ Value/
subscriber | publisher | comments
M7-6 buffer-overflow
M7-7 entrylD
conf_revision
M7-8 BufTm
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 ° Buffm=0
M8-7 IntgPd °
M8-8 Gl °
Logging
M9 Log control
M9-1 IntgPd
M10 Log
M11 Control
If GSE (B31/B32) is supported
GOOSE
M12-1 entrylD
M12-2 DataRefInc
M13 GSSE
If SVC (B41/B42) is supported
M14 Multicast SVC
M15 Unicast SVC
M16 Time
M17 File Transfer
® - NojAepXKMBAEMbIE CEPBUCHI
Tabnuua [.1.3 - MNMonoxeHus o coorsetctamum ACSI cepsucos
Services AA: Client/ Server/ Comments
TP/MC subscriber | publisher
Server (Clause 6)
s1 | Server Directory TP .
Application association (Clause 7)
S2 Associate ° °
S3 Abort °
S4 Release °
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Services AA: Client/ Server/ Comments
TP/MC subscriber | publisher

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)

517 | 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 (dchq)

S24-2 gchg-change (qchg)

S24-3 data-update (dupd)

S25 GetBRCBValues TP

S26 SetBRCBValues TP

Unbuffered report control block (URCB)

S27 Report TP o .

S27-1 data-change (dchq) °

S27-2 gchg-change (qchg) .

S27-3 data-update (dupd)
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Services AA: Client/ Server/ Comments
TP/MC subscriber | publisher

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

S35 SendGOOSEMessage MC °
S36 GetGoReference TP

S37 GetGOOSEElementNumber TP

S38 GetGoCBValues TP °
S39 SetGoCBValues TP °
GSSE-CONTROL-BLOCK

S40 SendGSSEMessage MC

S41 GetGsReference TP

S42 GetGSSEElementNumber TP

543 GetGsCBValues TP

S44 SetGsCBValues TP

Transmission of sampled value model (SVC) (Clause 16)

Multicast SVC

S45 SendMSVMessage MC
S46 GetMSV(CBValues TP
S47 SetMSVCBValues TP
Unicast SVC

S48 SendUSVMessage TP
S49 GetUSVCBValues TP
S50 SetUSVCBValues TP

Control (17.5.1)

S51 Select TP °
S52 SelectWithValue TP ) °
S53 Cancel TP °
S54 Operate TP ) °
S55 CommandTermination TP °
S56 TimeActivated-Operate TP
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Services AA: Client/ Server/ Comments
TP/MC subscriber | publisher

File transfer (Clause 20)

S57 GetFile TP

S58 SetFile TP

S59 DeleteFile TP

S60 GetFileAttributeValues TP

Time (Clause 18)

T1 Time resolution of internal clock TP 1ms

T2 Time accuracy of internal clock TP 1ms

T3 Supported TimeStamp resolution TP 1ms

® - MOAAEP)KMBAEMbIE CEPBMCHI
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	1.1.5 Допускается применять УСД на объектах без постоянного дежурного персонала.
	1.1.6 ЭНКС-3м функционирует на базе микроконтроллера со специально разработанным для него программным обеспечением, т.н. прошивкой (firmware).
	1.1.7 Условное обозначение модификаций УСД:

	1.2 ЭНКС-3м…-1, ЭНКС-3м…-2
	1.2.1 Внешний вид модификаций представлен на рис. 1.2:
	1.2.2 На лицевой панели указано наименование УСД, нанесена маркировка интерфейсов, клемм питания, светодиодных индикаторов, а также серийный номер, дата выпуска и QR-код для доступа к странице прибора с подробным описанием. На верхней панели расположе...
	1.2.3 Питание подключается к УСД с помощью винтовых клемм в нижнем левом углу. При наличии питания загорается светодиод над надписью «ПИТАНИЕ».
	1.2.4 Подключение защитного заземления осуществляется к клеммному зажиму, обозначенному символом:
	1.2.5 Доступные интерфейсы:
	1.2.6 Модификации ЭНКС-3м-…G(GT) имеют на тыльной стороне прибора разъем для SIM карты (карта вставляется срезом вперед и контактами в сторону надписи «SIM») и разъем порта USB (тип разъема Mini-B) для конфигурирования GT-модуля (см. рис. 1.3), а такж...
	1.2.7 Описание работы светодиодов приведено в табл. 1.1:

	1.3 ЭНКС-3м…-3, ЭНКС-3м…-4, ЭНКС-3м…-5
	1.3.1 Внешний вид модификаций представлен на рис. 1.4:
	1.3.2 На лицевой панели расположены интерфейсы в виде разъемов RJ45, указано наименование УСД, нанесена маркировка интерфейсов, клемм питания, светодиодных индикаторов, а также серийный номер, дата выпуска и QR-код для доступа к странице прибора с под...
	1.3.3 Питание УСД подается на винтовые клеммы в верхнем правом углу. При наличии питания загорается светодиод:
	1.3.4 Подключение защитного заземления осуществляется к зажиму модуля питания, расположенному рядом с клеммами питания и обозначенному символом:
	1.3.5 Доступные интерфейсы:
	1.3.6 Описание работы светодиодов приведено в табл. 1.2:

	1.4 Конструкция и габаритные размеры
	1.4.1 УСД поставляется для применения на панелях или в шкафах телемеханики.
	1.4.2 УСД устанавливается на DIN-рельс. При этом необходимо обеспечить питание УСД в соответствии с маркировкой, а также защиту от перенапряжений всех интерфейсов.
	1.4.3 Габаритные размеры и масса устройств приведены в табл. 1.3.


	2 Технические характеристики
	2.1 Условия эксплуатации
	2.1.1 Рабочие условия применения УСД приведены в табл. 2.1.
	2.1.2 Максимальная высота над уровнем моря для эксплуатации УСД – 3500 метров.
	2.1.3 УСД должны устанавливаться в шкафах телемеханики степенью защиты:
	2.1.4 Нормальные условия применения УСД приведены в табл. 2.2.

	2.2 Питание
	2.2.1 Характеристики питания УСД приведены в табл. 2.3
	2.2.2 Вход питания ЭНКС-3м-220-… универсальный (может подаваться напряжение и переменного, и постоянного тока).
	2.2.3 На вход питания модификаций ЭНКС-3м-24-… и ЭНКС-3м-110-… следует подавать напряжение только прямой полярности.

	2.3 Интерфейсы
	2.3.1 УСД имеет интерфейсные гнезда стандарта RJ45: порты последовательные (COM) и сетевые (LAN). Интерфейсы предназначены для подключения к опрашиваемым устройствам и каналам передачи данных на вышестоящий уровень. Перечень интерфейсов в зависимости ...
	2.3.2 На рис. 2.1 и 2.2 приведены используемые с 2020 г. схемы соответствия последовательных интерфейсов в ЭНКС-3м, где каждый UART обозначается как COM-1…-10, независимо от типа его интерфейса (RS-232 или RS-485).
	2.3.3 На рис. 2.3. приведены предыдущие схемы обозначений последовательных интерфейсов вида RS-485-1…-8 для ЭНКС-3м. Подчеркнуты интерфейсы с возможностью работы на скоростях 100…115200 бод.
	2.3.4 Модификации ЭНКС-3м…-1(2) hw 4.0 и hw 4.1 имеют два независимых порта Ethernet, каждый имеет свои MAC и IP адреса. Передача данных между портами недоступна.
	2.3.5 Модификации ЭНКС-3м…-1(2) hw 4.2 и новее имеют два порта Ethernet, которые работают в одном из следующих режимов:
	2.3.6 Модификации ЭНКС-3м…-3(4/5) имеют четыре порта Ethernet, которые работают в одном из следующих режимов:
	2.3.7 В модификации ЭНКС-3м-…-4(5) установлено два оптических интерфейса Ethernet 100BASE-FX.
	2.3.8 Для всех модификаций ЭНКС-3м ширина диапазона IP адресов, с которыми возможна работа через один интерфейс, определяется заданным значением маски в ЭНКС-3м. Например маска равная 255.255.252.0 для интерфейса с IP адресом 192.168.0.X означает, что...

	2.4 GT-модуль
	2.4.1 Опционально модификации ЭНКС-3м-…-1 и ЭНКС-3м-…-2 могут оснащаться встроенным G- или GT-модулем, где G – возможность передачи данных по сотовым сетям, Т – возможность получения точного времени от спутниковых систем ГЛОНАСС/GPS. Настройка модуля ...
	2.4.2 Характеристики навигационного модуля (T в обозначении) приведены в табл. 2.5.
	2.4.3 Характеристики модема (G в обозначении) приведены в табл. 2.6.
	2.4.4 Для контроля регистрации в мобильной сети в ЭНКС-3м предусмотрены следующие механизмы:
	2.4.5 Для обеспечения мобильного канала связи между центром сбора и контролируемым объектом необходимо выполнение следующих условий:
	2.4.6 Для диагностики модема (время работы, состояние подключения, уровень сигнала и т.п.) используется ПО «Конфигуратор ЭНКС», раздел «Мониторинг»:

	2.5 Показатели надежности
	2.5.1 По надежности УСД соответствует группе 1 по ГОСТ 26.205-88, предусматривающей работу без перерывов и установку устройства в труднодоступных местах;
	2.5.2 По достоверности передачи информации по каждой функции (ТС, ТИТ, ТУ) устройство относится к 1-й категории по ГОСТ 26.205-88:
	2.5.3 Время ретрансляции команд ТУ с вышестоящего на нижестоящий уровень не превышает 1 с.
	2.5.4 Для предотвращения зависания встроенного программного обеспечения (прошивки УСД) используется аппаратный сторожевой таймер.
	2.5.5 При проектировании рекомендуется закладывать ЗИП из расчета 1 УСД на 100 штук.

	2.6 ЭМС и изоляция
	2.6.1 УСД соответствует требованиям по электромагнитной совместимости, регламентированным стандартами ГОСТ Р 51317.6.5-2006 и СТО 56947007-29.240.044-2010 и указанным в табл. 2.7.
	2.6.2 Сопротивление изоляции между каждой независимой цепью (гальванически не связанной с другими цепями) и корпусом, соединенным со всеми остальными независимыми цепями УСД, составляет не менее 100 МОм при напряжении постоянного тока 500 В.
	2.6.3 Изоляция УСД при рабочих условиях применения выдерживает в течение 1 мин действие испытательного напряжения переменного тока частотой 50 Гц, среднеквадратическое значение которого:


	3 Сбор и обработка данных
	3.1 Общая информация
	3.1.1 УСД ЭНКС-3м поддерживает опрос устройств, способных осуществлять информационный обмен по протоколам Modbus RTU/TCP, МЭК 60870-101/103/104, МЭК 61850 GOOSE и опционально МЭК 61850 MMS, а также по собственным протоколам ряда устройств, перечисленн...
	3.1.2 Максимальное количество параметров, обрабатываемых от одного устройства, приведено в табл. 3.1:
	Суммарно ЭНКС-3м может обработать 4096 ТС, 8182 ТИ, 256 ТУ, 256 команд записи.
	3.1.3 Для запрашиваемых параметров указывается тип данных (дискретная или аналоговая величина), формат аналоговых данных (int16, int32, float), масштабный коэффициент.

	3.2 Сбор по МЭК 60870-5-101/104
	3.2.1 Поддерживаемые типы параметров:
	3.2.2 Доступные настройки:
	3.2.3 Команды ТУ ретранслируются с теми же параметрами, с которыми команда пришла в ЭНКС-3м от вышестоящего уровня, включая тип команды и время удержания.

	3.3 Сбор по Modbus RTU/TCP
	Для телеуправления задаются адреса ретрансляции команд включения и отключения, а также время удержания выхода.

	3.4 Сбор по МЭК 61850 8-1 (GOOSE)
	3.5 Сбор по МЭК 61850 8-1 (MMS)
	3.6 Сбор по МЭК 60870-5-103
	В ЭНКС-3м реализован канальный (FT1.2) и пользовательский уровень протокола в соответствии с ГОСТ Р МЭК 60870-5-103–2005.
	При телеуправлении параметры ON/OFF команды ТУ определяются в команде от вышестоящего уровня.

	3.7 Сбор по SNMP
	3.8 Сбор по SPA-Bus
	3.9 Сбор по СПОДЭС
	3.10 Опрос счетчиков электрической энергии
	3.11 Опрос измерительных преобразователей
	3.12 Опрос устройств РЗА
	3.13 Опрос модулей ввода/вывода
	3.14 Синхронизация часов
	3.15 Автоматическое управление
	3.15.1 ЭНКС-3м поддерживает автоматическую отправку команд телеуправления опрашиваемым устройствам при выполнении заданных условий (триггером может служить логическое выражение, ТС, уставка и т.п.). Все настройки осуществляются с помощью ПО «Конфигура...
	3.15.2 Для опрашиваемых Modbus-устройств также доступна автоматическая отправка команды записи в регистр (функция 06).

	3.16 Дорасчетные параметры
	3.16.1 В ЭНКС-3м доступны для настройки логические выражения, источниками данных для которых могут служить любые дискретные сигналы прибора: ТС, команды ТУ, уставки по ТИ, а также другие логические выражения.
	3.16.2 Для логических выражений доступны логические и временные операции:
	3.16.3 Логические выражения могут использоваться для выполнения программных оперативных блокировок, автоматизации переключений (АВР), управления различными системами и др. Настройка выражений осуществляется с помощью графического интерфейса в ПО «Конф...
	3.16.4 В ЭНКС-3м доступен дорасчет параметров с использованием полученных измерений по формуле:


	4 Передача данных
	4.1 Передача по МЭК 60870-5-101/104
	4.1.1 Для передачи данных ЭНКС-3м реализован канальный (FT1.2) и пользовательский уровень протоколов в соответствии с ГОСТ Р МЭК 60870-5-101-2006 и ГОСТ Р МЭК 60870-5-104-2004.
	4.1.2 Спорадический алгоритм
	4.1.3 Периодический алгоритм
	4.1.4 Фоновое сканирование

	4.2 Передача по МЭК 61850 8-1 (GOOSE, MMS)
	4.2.1 ЭНКС-3м опционально поддерживает передачу данных по протоколу МЭК 61850 ред. 1.0 или 2.0.
	4.2.2 ЭНКС-3м выступает в роли MMS сервера и поддерживает:
	4.2.3 Привязка измерений к узлам модели МЭК 61850 осуществляется с помощью ПО «Конфигуратор ЭНКС».
	4.2.4 Сертификат соответствия ЭНКС-3м требованиям стандарта МЭК 61850 ред. 2.0 доступен по ссылке: IEC 61850 Certificate Level A.

	4.3 Передача по Modbus RTU/TCP
	4.4 Телеуправление
	4.4.1 ЭНКС-3м поддерживает прием команд телеуправления по следующим протоколам:
	4.4.2 ЭНКС-3м поддерживает программный ключ ТУ. Для его настройки необходимо добавить виртуальное устройство «Ключ ТУ», для каждого канала задать приоритет. Отправка любых команд ТУ опрашиваемым устройствам будет заблокирована до захвата управления. П...
	Текущее положение ключа передается в виде ТС для каждого канала и ТИ, в котором указывается текущий приоритет ключа. Захват ключа может быть произведен только каналом с большим приоритетом.
	4.4.3 Для каждого канала доступен полный запрет ТУ, а также частичный запрет ТУ по выбранным адресам.

	4.5 Атрибуты качества параметров
	4.5.1 Атрибуты качества присваиваются каждому параметру при передаче по протоколам МЭК 60870-5-101/104, МЭК 61850 и SNMP.
	4.5.2 При отсутствии связи с опрашиваемым устройством всем относящимся к нему параметрам выставляются признаки отрицательного качества.
	4.5.3 Для МЭК 60870-5-101/104:
	4.5.4 При отсутствии синхронизации часов ЭНКС-3м меткам времени параметров устанавливается признак недостоверности.
	4.5.5 Атрибуты качества параметров устройств, опрашиваемых по протоколам МЭК 60870-101/104, ретранслируются без изменений.

	4.6 Хранение ретроспективы измерений и состояний
	4.6.1 При изменении состояния ТС опрашиваемого устройства, новое значение ТС сохраняется в энергонезависимой памяти с меткой времени, присвоенной устройством или ЭНКС-3м, и атрибутами качества. Максимально журнал ТС содержит 400 записей, при переполне...
	4.6.2 Для каждого канала, настроенного на протокол МЭК 60870-5-101/104, есть возможность включить запись архивов ТИ и ТС в энергозависимую память. В архив записывается не менее 1000 последних значений, предназначенных для выдачи по спорадическому алго...

	4.7 Ручной ввод и блокировка значений
	4.7.1 УСД ЭНКС-3м поддерживают ручной ввод и блокировку значений ТС и ТИ. Ручной ввод и блокировка производится оператором по протоколу МЭК 60870-101/104 с использованием следующих команд:
	4.7.2 Каждому параметру устанавливается соответствующий бит качества: BL – при блокировке, SB – при ручном вводе.
	4.7.3 Для ЭНКС-3м hw 4.1 и выше признаки блокировки и ручного ввода хранятся в энергонезависимой памяти. После перезагрузки устройства значение и атрибуты качества параметра не изменяются.


	5 Функциональные возможности
	5.1 Журналы событий
	5.1.1 УСД ЭНКС-3м аппаратной версии 4.1 и выше ведут во встроенной энергонезависимой памяти следующие журналы:
	5.1.2 Запись событий в каждом журнале происходит циклически (по кругу), при переполнении журнала самые старые записи перезатираются.
	5.1.3 Каждой записи присваивается метка времени. Для журналов авторизации, ошибок авторизации, питания точность метки времени составляет 1 секунда. Для остальных журналов – 1 мс.

	5.2 Конфигурирование УСД
	5.2.1 Конфигурация УСД хранится в энергонезависимой памяти.
	5.2.2 Конфигурирование осуществляется с помощью ПО «Конфигуратор ЭНКС»: https://enip2.ru/software/encs3mconfigurator.zip
	5.2.3 Подробнее о настройке прибора см. описание ПО «Конфигуратор ЭНКС»: https://enip2.ru/documentation/po_encs.403500.001.pdf

	5.3  Резервирование УСД
	5.3.1 Для повышения надежности устройства ЭНКС-3м предусмотрена возможность резервирования и дублирования.
	5.3.2 Дублирование ЭНКС-3м
	5.3.3 Резервирование ЭНКС-3м по шине CAN
	5.3.4 Резервирование RSTP
	5.3.5 Резервирование PRP
	5.3.6 Резервирование опрашиваемых устройств

	5.4 Режим «сквозного канала»
	5.4.1 Режим «сквозного канала» (RS-TCP) – обмен информацией между вышестоящим уровнем и устройствами, подключенными к порту RS-485/232 УСД, при помощи TCP-соединения. Процесс обмена заключается в инкапсуляции данных, проходящих через порт RS-485/232, ...
	5.4.2 Через «сквозной канал» можно напрямую подключаться к опрашиваемым устройствам поочередно, например, для их конфигурирования, считывания журналов, осциллограмм и т.п.
	5.4.3 На вышестоящем уровне должно использоваться ПО, позволяющее осуществлять прием и передачу инкапсулированных данных (RS-485 через TCP). Т.к. обмен происходит на скоростях, характерных для последовательных интерфейсов, при фактическом подключении ...
	5.4.4 При открытии «сквозного канала» к последовательному порту, опрос всех устройств по данному порту прекращается, параметры становятся недостоверными. Опрос остальных устройств и каналы передачи работают без изменений. «Сквозной канал» закрывается ...
	5.4.5 Для настройки УСД на работу в данном режиме в ПО «Конфигуратор ЭНКС» во вкладке «Каналы» необходимо указать интерфейс, по которому будет доступен «сквозной канал», выбрать протокол «RS-TCP», указать IP-адрес разрешенного клиента и стартовый адре...
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