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BeepneHune

BBepeHue

Hactosiwee pykoBOACTBO NO 3KcCnayaTaumu (panee - PJ) bnoka koppekuuu BpeMeHM
JHKC-2 (manee - BKB 3HKC-2) npepHasHayeHO Ang O3HaKOMeHWs notpebutens ¢
TEXHUYECKMMM  XapakKTepuctukamu,  dyHkumMaMm 1 obecneyeHuss  CBEAEHUSMM,
HeobxoauMbIMK ans npasunbHoM akcnayataumm bKB SHKC-2. P53 copepxuT TexHuyeckue
[aHHble, onucaHue paboTbl, YKa3aHMS MO YCTAHOBKE, MOHTAXy M MCNOJIb30BAHMIO,
TEXHUYECKOMY OOCNY>XMBAHMIO, YNAKOBKE, TPAHCMOPTUPOBAHMIO M XPAHEHUIO, A TaKxXe
cxembl nogkntodenms bKB JHKC-2 k uenam nutanma mn umdposbiM uHTepdericam. [o
Hayana pabotbl ¢ BKB SHKC-2 HeobxoanMo 03HaKOMUTLCA C HacToswmM P3.

LleneBas rpynna

Hactosiwee PJ npefHa3HayeHo Ans NepcoHana, OCYLWeECTBASIOWEro NpoeKTMpOBaHMe,
MOHTaX, Hanagky m akcnayataumto bKB JHKC-2.

Cdepa peiicTBua AOKYMEHTA

[okymeHT pacnpocTtpaHseT genctene Ha bKB DHKC-2 Ha 6a3e annapatHon nnatdopmbl
Bbinyckaemon ¢ 2014 ropa v Bepcuent npowmeku 1.12.3.  Bbiwe.

HW2

4 KHONKMW Ha NnLLEeBOM 5 KHOMOK Ha nuuUeBoOW 5 kHonokK Ha nuueBor naHenu, 2 nopta Ethernet,
naHenu naHenu, M3K-60870-101 onuMoHanbHas nogaepxka PTPv2
ons nopta RS-232-1

U3srotoBuTenb

000 "MnxxeHepHbIN LeHTp "JHeprocepsuc”, r. ApxaHrenock, 163046, yn. Kotnacckas, 26.

Nopaepxka

Ecnm y Bac Bo3Huknmn Bonpochkl, oTHocawmecs K BKB IHKC-2, obpawantecs B cnyxby
TexHunyeckon nogaepxku: 000 «MH)XeHepHbIM LeHTPp «KDHeprocepBucy:

OdurunanbHbIM CanT: enip2.ru
TenedoH: +7 (8182) 65-75-65
JNeKTpOHHas noyTa: enip2@ens.ru
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BeepneHue

> P> P

Mpumeyvanne: Ncnonb3yite BKB SHKC-2 Tonbko no Ha3HavyeHMto, Kak yka3aHo B HacToswem PykoBoacTse.
YctaHoBka n obcnyxusanme bKB IHKC-2 ocywecTBnseTcs T01bKO KBaNMOUUMPOBAHHBIM U 0BYYEHHbIM
nepCcoHasnoMm.

BKB 2HKC-2 pomkeH 6biTb COXpaHeH OT yAapOB.

Moakntoyarite BKB SHKC-2 TONbKO K MCTOYHMKY NMUTAHMS C HAaNpsXKeHMEM, COOTBETCTBYIOLLMM YKa3aHHOMY
Ha MapKupoBKe.

Mpumeuanne: bnok koppekumn Bpemenu DHKC-2 B cTaHOApTHOM noOCTaBke npefHa3HavyeH [Ans
MCMO/b30BaHWUS Ha CTALLMOHAPHbIX 0ObEKTaX.

Mpumevanune: B 2022 rogy 6nok koppekunn BpemeHn JHKC-2 Mor noctaBnaTbca ¢ gucnaeeM BapuaHT 1
(cM. pucyHok 1.1) u pucnneem BapmaHT 2 (cM. pucyHok 1.2).

BHumanue! [lporpamMmHoe obecneyeHne MOCTOSHHO COBEPLUEHCTBYETCS M LOMOJHSETCS HOBbIMU
dyHKUMOHaNbHbIMKM HacTporikamn BKB 3HKC-2. MpownssBogutens octaBnseT 3a coboi NpaBo BHOCWUTHL
nsMeHeHus u ynydwenus B 10 6e3 yBegomneHuns notpebutenei.
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O603HaYeHMS N COKpaLLEHMUS

O603HauYeHna N COKpaLLeHUS

B HacTosiweM P2 npumeHsitoTca cnepytowme 0603HaYEHNS U COKPALLEHUS:

AMNC - aBTOMaTM3MpOBaHHAS MHDOPMALMOHHO-U3MEPUTENbHAN CUCTEMA;
ACY - aBTOMaTM3MpOBaHHAS CMCTEMA YyNpaBieHus;

ACLY - aBTOMaTM3MpOBaHHAA CUCTEMA AUCMETYEPCKOrO YNPaBNeHUS;

BbKB - 610k koppekumm spemenn JHKC-2;

MOHACC - MobanbHas HaBMrauMoHHAa CNYTHMKOBAA CUCTEMA, NpeaHa3HAYeHHas ans
ONepaTMBHOINO HABMIaLMOHHO-BPEMEHHOIO 0becrnevyeHns HEeOorpaHMYeHHOro uYucna
nonb3oBaTenen Ha3eMHOro, MOPCKOro, BO3AYLUHOMO M KOCMMUYeCKoro 6a3supoBaHums;

MHCC - cnyTHMKOBag cucTema HaBUraumm;

NMNC - nHpopMauLMOHHO-U3MepUTESIbHbIE CUCTEMBI;
YC/[, - ycTpoiicTBO C60pa AaHHbIX;

YCNA - yctpovictBo cbopa 1 nepenaym AaHHbIX;
JBM - 31eKTpOoHHas BblMMCAUTENbHAS MALLUHA;
HW (anrn. hardware) - annapatHoe obecneyeHue;

GPS (aHrn. Global Positioning System) - cucteMa rnobanbHOro NO3ULUMOHMPOBAHUS,
CNYTHMKOBAs CMCTEMA HaBMraumu, obecneymBaloLLas U3MEPEHNE PACCTOSAHMS, BPEMEHM
M onpepenarLLas MecTononoXeHne BO BCEMUPHOM cucteMe koopamHaT WGS 84.

IRIG - (aHrn. Inter-range instrumentation group) - pacwupeHue Koga BpeMeHU Ans
MOKPbITUS rofAa, KayecTBa BPEMEHW, JNieTHero BpeMeHW, MEeCTHOr0 BpeMEHU U
BMCOKOCHOWM cekyHAabl B cooTBeTcTBumM ¢ |IEEE C37.118.

UTC - (anrn. Coordinated Universal Time) - BceMMpHOe KOOPAUHUPOBAHHOE BpeMS —
CTAHZApPT, N0 KOTOpOMYy 06wWecTBO perynuMpyet yacbl U BpeMs. OTanyaeTca Ha uenoe
KONMYeCTBO CEKyHA OT aTOMHOr0O BpPEMEHM M Ha OpOOHOEe KO/IMYEeCTBO CEeKyHn, OT
BceMupHoro spemenun UT1.

UTC (SU) - wkana BCEMMPHOro KOOPAMHMPOBAHHOIO BpeMeHu Poccuiickon Mepepaumm,
BCEX POCCMMCKMX 3TANIOHOB BPEMEHU M YACTOTbl M BCEX POCCUMCKUX CPeACTB nepenaymn
3TaNIOHHbIX CUTHANIOB YaCTOTbl U BPEMEHM.

PTP - (anrn. Precision Time Protocol — «npoTOKOA TOYHOrO BpeEMEHU») — NPOTOKON,
MCNONb3yeMbIV AN CUHXPOHU3ALMU YACOB B JIOKASIbHOW CETU.
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OnucaHue ycTponcTea

1 OnucaHue ycTpomcTea

1.1 Ha3HaueHHue

bnok koppekumn Bpemenn DHKC-2 npegHasHayeH AN U3MEPEHUS TeKYLWMX 3HayYeHuM
BpEMEHU M AaTtbl (C KOppeKkuueh BpeMEeHM MO CUTHaNaM HaBUTALMOHHBIX CUCTEM) U
nocneayoLLemn nepesavym n3MepeHHblX 3Ha4YeHUM No UMPPOBbLIM MHTEPDENCAM.

lNepepava TeKyLWMX 3HAYEHMI BPEMEHM U AaTbl MPOUCXOAMUT Yepe3 uHTepdencol RS-232,
RS-485 n Ethernet B aBTOMatM3npoBaHHble MHPOPMALMOHHO-U3MEPUTENIbHBIE CUCTEMDI
(AMNC), B aBTOMATU3MpPOBAHHbIE CUCTEMbI AMcneTyepckoro ynpasnexdusa (ACLY), 3BM,
ycnma, KTl TeieMexaHuKK, yCa, MHOTrO@YHKUMOHANbHbIE n3MepuTenbHble
npeobpasoBatenn Ans YCTAaHOBKM WMAM KOPPEKTUPOBKM TEKYLUMX 3HAYEHUM BPEMEHU U
AaTbl.

O6bnactoto npumeHenuss bKB IHKC-2 asnstotca AMMC n ACY 3Heprocuctem, CUCTEMBI
ANCNEeTYEepPCKOro ynpaBneHus, CUCTeEMbl CUHXPOHM3ALUN UNN KOPPEKLMK LLIKANbl BpEMEHU
TariMepoB KoMnbtoTepoB, apyrme MNC pasnnyHbix 0Tpacnen NnpoMbIlLIEeHHOCTH.

NcTouHmkoM curHanos Bpemenmn ans bBKB DHKC-2 aBnseTcs HaBUrauMOHHbIM NMPUEMHMK.

1.2 YcnoBHble 0603HavYeHUN

Moaudukaumm bKB DHKC-2 npeacraBneHsl Ha puc. 1.1.

i | il | i | i | i { /il | il | il | il | i
RS-232-1  RS-232-2  RS-485-1  RS-485-2 LAN RS-232-1  RS-485-1  RS-485-2  LANI LAN2

3HKC-2 == IHKC-2

6710K KOPPEeKLUK BpeMeHU 610K KOpPEKLMM BPEMEHU

101030

: -epBUC
Caenano 8 Poccun
MUTAHUE < oK ) MUTAHUE
LU+ N- @ 9QHKC-2-1.1.1 Ne 1289 12.2014r.

Muranme: 120...370B=/ 100...265B~, 5BA|

A2B2E1 (2 RS-232, 2 RS-485, 1 Ethernet) A2B1E2 (1 RS-232, 2 RS-485, 2 Ethernet)

PucyHok 1.1. Mogudukaumm BKB SHKC-2 ¢ gucnneem BapumaHT 1
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OnucaHue ycTponcTea

RS-232-1 RS-485-1 RS-485-2 LAN1 LAN2

= 3HKC2

610K KOPPEKLMM BPEMEHU

08:15:16

13.06.22

NMUTAHUE
U+ N- @

PucyHok 1.2. Mogndumkaumns BKB IHKC-2 ¢ gucnneem BapmaHTt 2

AktyanbHas Bepcma bKB JHKC-2 sbinyckaetcs B mogudumkaumax IHKC-2 n JHKC-2T,
KOTOPbl€ OTIMYALOTCA APYr OT ApYyra XapakTepuCTUKaMM ONOPHOro reHepaTopa (KBapLeBbli
reHepaTop M TEPMOCTAaTUPOBAHHbLIN KBAPLLEBbIA FreHepaTop COOTBETCTBEHHO). YC/I0BHOE
o6o3HaveHne bBKB DHKC-2 Takke copepXuT MHPOPMAUMIO O AOMOAHUTENbHbIX
napameTpax: NnuTaHue, HTepdencol 1 gpyrue GyHKLUN.

YcnosHoe 0603HayYeHne MmoamnduKaumi, BbinyweHHbIX o 2021:

HBI'IPEI)KEHHE MUTaHHUA

1—100...265 B~ (45...55 ) unun 120...370 B=
7—-18.36B=
3 — 42...176 B= (nocraenaetca Hes nosepkm)

SHKC-2-[ ].1.1-[]

Wutepdeiick
A2B2E1 — 1 x Ethernet 100Base-T, 2 x RS-232, 2 x RS-485
A2B1E2 — 2 x Ethernet 100Base-T, 1 x RS-232, 2 x RS-485

YcnoBHoe 0603HaveHne moauduKaumi, Bbinyckaembix ¢ 2022:

3 H KC'z_ '._'A 2 B 1 E2 Hw;g::sss Mg} mnws 120 370 B=

110 — 42,176 B=
24 -18 368-

HonoaHEHHE

He ykazaHo — Da3zoean MogMpUKALMS
[ — MOOWPMKALMA C TEPMOCTATHPOEAHHBIM FEHEPATOPOM

[lononHuTenbHble onumu:
e PTPv2.encs2 - nopaepxka npotokona IEEE 1588-2008 (ans moandukaummn A2B1E2);

e etalon4.encs2 - nosepka DHKC-2T B kauecTBe paboyero 3tanoHa 4-ro paspsaa;
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1.3

131

1.3.2

e etalon5.encs2 - nosepka DHKC-2 B kayecTBe paboyero 3TanoHa 5-ro paspaga.
Mpumep 3anucn o6o3HaueHma BKB IHKC-2

bKB 5HKC-2 ¢ 2 wHtepdencamm Ethernet, ¢ nutaHnem OT CeTM NEPEMEHHOr0 TOKa
~100...265 B (45..55 Tu) ¢ noppepxkon npotokona PTPv2 npu ero 3akase u B
LOKYMEHTauun Apyror npoayKuuu, B KOTOPOW OH MOXET ObITb MPUMEHEH:

«bnok koppekumum sBpemenn JHKC-2-220-A2B1E2 + PTPv2.encs2».

KOHCTpYKUMA U rabapuUTHble pa3Mepbl

bKB 5HKC-2 BbimOnHEH B NAacTMKOBOM Kopnyce, NpefHa3Ha4YeHHOM A9 KperniaeHus Ha
DIN-penbc 35 mMm.

Ha nuueson naHenn DSHKC-2 yka3aHo 0603HayeHMs KAEeMM M pas3beMoB (MUTAHMS,
3aMTHOrO 3a3eMJ/iIeHus, MOpTOB), CBETOAMOAHbLIX WHAMKATOPOB (KOHTPONb paboThbl
MOPTOB), 31E€MEHTbI YNpPaBleHUs BCTPOEHHbIM aucnneeM. MHbopmaLms 0 HAMMEHOBaHUU
npubopa, ero MoanbuKaumm, CEpuiHbIA HOMEp, AaTa BbiNycka, MHGOpMaumMs O Tune
HanpshkeHus MNUTaHuMs B MoAensix BbinyweHHbix nocne 2018 r. npeactasneHa B Buae
OR kopa Ha nuueBoM naHenu u B Buae MHOOPMALMOHHOM TabaMubl HA BEPXHEN NaHenu
YCTPOMCTBA.

MutaHne BKB nopaetca Ha BMHTOBbIE KneMMbl 1 1 2. O6a3aTeNbHO HanMuue 3aWMUTHOMO
3a3eMeHuns, s NOAKIYEHNS KOTOPOro NpeaHa3HauYeH 3a)KMM 3, pacnoJiIOXKEHHbI PpAaoM

C KneMMaMu NUTaHMS U 0603HAYEHHbIN CUMBOOM: .

bKB nmeet SMA-pasbem ans noakIto4eHUs aHTEHHbI, pa3beMbl RJ45 ans noakntoyeHus K
KaHanam nepepayun MHGopmaumm u uMnynbCHoln Boixog, 1 'y, (PPS) B Buae pasbema SMA.

[abapuTHblie pa3mepbl BKB DHKC-2 npuepeHbl Ha 1.3.
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OnucaHue ycTponcTea

110 mm

TE Mm
B3 mm
"_/ ) \_I'
Y

_— 100 pam -

PucyHok 1.3. FabapuTtHble pasmepbl BKB SHKC-2

14 MpuHUUN pa6oThbl

bKB cocTtouT 13 HaBUrauMOHHOIO MPMEMHMKA M CNeAYWUX MoayNen:
e 6710k 06pabOTKM CUMTHANOB TOYHOIO BPEMEHM,

e 00K BBOAA-BbIBOAA,

e 610K NUTAHUS.

YnpouweHHas cTpykTypHas cxema bKB npeacrasneHa Ha puc. 1.4.

BKB 3HKC-2, PykoBoactso no akcnnyartaumu, JHKC.681730.001 P3. Pen. 05.2024
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OnucaHue ycTponcTea

HaBuraumoHHbIM
MPUEMHUK
Mogaynb 06paboTku Mooynb [¢€—
CWUrHANOB TOYHOrO » BBOJ3/
BpEMEHMU BbiBO4A |—>

Bnok nuTaHua

PucyHok 1.4. CrpyktypHas cxema bKB IHKC-2

lNocne nogayv NUTaHUS HAaBUTALMOHHBIM MPUEMHMK COBMpAEeT MHPOPMALMIO O CYTHUKAX
M NPOU3BOAUT CUHXPOHM3ALMIO BHYTPEHHUX YACOB MO MPUHATLIM CUrHANAM CNYTHMKOB. B
HebNaronpusTHbIX YCNOBUAX AN NpyMemMa pagmocurHana (B 3aBUCMMOCTU OT MOJIOXKEHUS
CNYTHWMKOB B MOMEHT MOAauu MNWUTaHM$) 3TOT npouecc MoxeT 3aHaATb Ao 600 cekyHA.
ToyHOCTb M KayecTBO paboTbl HABMFALMOHHOIO MPUEMHMKA, pa3MelleHHoro B 6noke,
3aBUCUT OT KONMYEeCTBa CMNYTHUMKOB, OOHOBPEMEHHO HAXOASLWMXCS B 30HE MNpsSIMOM
BMOMMOCTM aHTEHHbI. [Ins KOppeKkTHOM paboTbl TpebyeTcss MMHUMYM YeTbipe CMyTHMKA.

B cnyvae notepu €BS3M CO CnyTHMKAMW, MO0 MONOMKM/HEUCNPABHOCTU AHTEHHbI WM
Kabens BblAa4ya KOMaHA4 CMHXPOHM3AUMKM He npekpawaeTtcs (kpome npoTtokonos IRIG u
NMEA, ecnvn He akTMBHa (PYHKUMS CMHXPOHM3auMu 6e3 CnyTHUMKOB), HO Yepe3 10 MUHYT
BbiCTaBnseTcq dnar HefOCTOBEPHOCTM B  OTNPABASEMbIX HA  CUMHXPOHU3MPYEMbIe
YyCTPOMCTBA MeTKax BpeMeHW. CMHXPOHM3MpYyeMble YCTPOMCTBA MIHOPUPYIOT NOA0OHbIE
METKM BPEMEHMU U Yepe3 3a[aHHbIA NPOMEXYTOK BPEMEHWU NPUCBANBAKOT COOTBETCTBEHHO
dnar Hef0CTOBEPHOCTM NepeaaBaeMbiM pesyibTaTaM U3MepPEHU U BblYUCIEHNUN.

[lng npoBepKM COCTOSAHNS CMYTHUKOBOIO CUrHaNa HeobxoaMMo nepenTn B MeHto Status Ha
3KpaHe npubopa (cM. puc. 7.5). MNpu ycnewHoM npuémMe cMrHana oT CNyTHUKOB COCTOSIHME
CMHXPOHMU3aLMUN BbICTABUTCS B 3HAYEHME KyESH.

bKB 2HKC-2 no3sonser pabotatb C 04HOM UAN HECKONbKMMU CMYTHUKOBbLIMU CUCTEMAMMU:

MOHACC;

e GPS;

Beidou;

Galileo.

MeTponormyeckne XapakTepucTMKu, npuBeaeHHble B Tabn. 2.1, npuMeHuMbl npwu
ucnonb3osanmu cuctem NMOHACC u GPS.
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TexHUYeckmne xapakTepucTukm

2 TexHuuyeckue XxapakTepucTuku

2.1 MeTponoruueckue xapaktepucTmuku

MeTponormyeckune xapaktepmuctukm bKB JHKC-2 npusegeHsl B Tabnaunue 2.1

Tabnuua 2.1

Mpenenbl fonyckaemMon abCcoNtOTHOM NOrpewHOCTU CUHXPOHM3ALUMM POHTA BbIXOAHOIO
uMnynbcHoro curdana 1 Ny Kk HaumoHanbHo! wkane spemenn UTC(SU) B pexume

cuHxpoHusaumm no curHanam M’HCC MMOHACC/GPS, Hc *150
Mpenensl ponyckaemor abconoTHON NOrPELHOCTM CUHXPOHKU3aLMK NepeaHero GpoHTa

KoAoBoM nocnepoBartenbHocTu dopmata IRIG-A(B) B pexvme CMHXpPOHU3aLMK No

curdanam MHCC TNMOHACC/GPS oTHOCUTENBHO HauMOHaNbHOM WKansl Bpemern UTC(SU),

HC £150
Npenenbl ponyckaemor abcotoTHOM NOrPeLIHOCTM CUHXPOHM3aLuK hopMUpyeMoii

LUKa/ibl BpEMEHM C HauMoHanbHo! wkanor spemenn UTC(SU) no npotokony SNTP Ha

nnutepdevice Ethernet BKB B pexxume cuHxponusaumm no curHanam M’HCC INTIOHACC/GPS,

MKC *100
[peaensl aonyckaemon abCoONOTHOM NOrpeLHOCTH CUHXPOHM3auuKn GopMUpyemMon

LUKaNibl BpeMeHM € HaumoHanbHoi wkanon spemenn UTC(SU) no npotokony PTP Ha

uHtepdelrice Ethernet BKB B pexxume cmHxponusaumm no curdanam MHCC TNTOHACC/GPS,

HC £250
Mpenenbl nonyckaemMon abCcontOTHOM NOrpewwHOCTU XPaHEHNS GOPMUPYEMON LKasbI

BPEMEHM 3a CYTKM, MC

ans mogndukaumm dJHKC-2 +20

ans mogndukaumm JHKC-2T +1,0
MMWHUManbHbIM KBAaHT KOPPEKLUMM LLKAsIbl BDEMEHMU, HC 11
MexXnoBepoyHbI MHTEpBAn, NeT 4

2.2 UHTepdeicobl

221 O603HaveHune u T1n pasbeMoB bKB SHKC-2 npuseneHo Ha puc. 2.1 u B Tabn. 2.2.

XP1 XP2  XP3  XP4 XP7 XP6 XP5

10:10:30

[MMTaHne

UHTAHME
N B

PucyHok 2.1. Pasbemsbl u nHtepdencol BKB IHKC-2
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TexHUYeckme XxapakTepucTukm

2.2.2

223

224

2.3

Tabnuua 2.2
XP1 RJ45
XP2 RJ45
XP3 RJ45
XP4 RJ45
XP5 RJ45
XP6 SMA
XP7 SMA
X1 BuHTOBbIE KNEMMBI

JHKC-2-...-A2B1E2
RS-232-1
RS-485-1
RS-485-2

LAN 1 (Ethernet)
LAN 2 (Ethernet)
Bxopn, aHTeHHbI
Bobixogn PPS
MutaHue

JHKC-2-...-A2B2E1
RS-232-1
RS-232-2
RS-485-1
RS-485-2

LAN 1 (Ethernet)
Bxopn, aHTeHHbI
Bobixogn PPS
MutaHue

JHKC-2 BKB mogudmkaumm A2B1E2 nmeet gBa nopta Ethernet, kotopbie MoryT paboTatb

B OZIHOM M3 C/ledyLLMX PEXXUMOM:

e [lBa He3aBMCMMbIX MNOPTa, Y Kaxaoro ceon IP- u MAC- agpeca;

e PesepsupoBaHue PRP.

PacnmHoBka pa3beMoB RJ45 npuBeneHa B Tabn. 2.3:

Tabnuua 2.3
A (data+)
RS-485 B (data-)
GND
Rx
RS-232 Tx
GND
TX+ (Transmit Data+)
TX- (Transmit Data-)
Ethernet

RX+ (Receive Data+)
RX- (Receive Data-)

it

7
8
5 1
3 1L
2
4 i
55
&
I 7=
2 8
3
6

HacTpoiku nHtepdencos no yMONYaHUIo:

e RS-232:19200, even, npotokon M2K-60870-5-101;

RS-485-2: npotokon IRIG-A;

LAN1:192.168.0.10;

LAN2:192.168.0.11.

Pa6ouune ycnosus

RS-485-1: 19200, even, npotokon NMEA;

Paboune ycnosua npumeHenms bKB SHKC-2 npuBeaeHsl B Tabnumue 2.3.

BKB 3HKC-2, PykoBoactso no akcnnyartaumu, JHKC.681730.001 P3. Pen. 05.2024
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TexHUYeckme XxapakTepucTukm

2.4

2.5

2.6

Tabnuua 2.4
Temnepatypa okpyxatoLero Bo3ayxa, °C -40...+70
BnaxHocTb 6€e3 KoHaeHcaTa, %, He bonee 98
AtmocdepHoe pasnenue, klla 70...106

[0 yCTOMYMBOCTM K BO3LEMCTBMUIO TeMNepaTypbl U BAAXHOCTU OKPYXKAKLWEro Bo3ayxa B
npouecce skcnnyataumm no NOCT 26.205-88 EKB cooTeeTcTByeT rpynne B4.

Pexum pabotbl  yctpovicte BKB  DHKC-2  HenpepbiBHbIM.  [1pOA0OMKUTENBHOCTD
HenpepbiBHOM paboTbl HeorpaHuyeHHas. Bpemsi ycTaHoBneHusi paboyero pexuma
(NnpeaBapuTeNbHOrO Nporpesa) C Lenbo obecneyeHns MeTposorMyecknx XapakTepucTuk
He 6onee 15 MUHYT.

MutaHue

Xapaktepuctnku 6noka nutaHus bKB SHKC-2 npuseneHbl B Tabnuue 2.5.

Tabnuua 2.5

Ona mopudpmkaumi JHKC-2-1.1.1-..., SHKC-2-220-...

[nana3oH BXOLHOIro HanpsKeHWs NepeMeHHOro Toka Lenen nuTaHmns ~100...265 B, 45...55 Ty
[nana3oH BXOAHOro HanpsKeHus MOCTOSHHOMO TOKA Liener NuTaHus =120..370B
MNoTpebngeMas MOLWHOCTb MO Lenu NuTaHus He 6onee 10 BA

Ona mopudpmkaumimt JHKC-2-2.1.1-..., SJHKC-2-24-...

[nana3oH BXOAHOro HanpsKeHUs NOCTOSHHOMO TOKa Lenei nuTaHus =18..36 B
MNoTpebnseMas MOLWHOCTb MO Lenu NuTaHus He 6onee 10 Bt

IOna mopudpmkaumim JHKC-2-3.1.1-..., SJHKC-2-110-...

[nana3oH BXOLHOIro Hanps»KeHMUs MOCTOSIHHOMO TOKa Lenei nuTaHus =55..160 B
MoTpebnseMas MOLWHOCTb MO LEenM NuTaHMs He Bonee 10 BT

MokKasaTtesin HaaeXXHOCTHU

Hopma cpegHen HapaboTku Ha oTka3 ycTponcts bKB JHKC-2 B HOpManbHbIX yCnoBMaX
npuMeHeHus coctasnget 120 000 u.

MonHbin cpepHui cpok cnyx6bbl yctponcts BKB SHKC-2 coctasnset He meHee 30 nert.

Aucnnen

[na oTob6paxeHUs TeKyWMX AaTbl U BPEMEHM, A TaKXKe AN NPOCMOTPa AMArHOCTUYECKOWM
nHpopmaummn n mnsameHeHus 6asosBbix Hactpoek bKB SHKC-2 obopynoBaHbl aucnneem.
XapakTepucTuku amcnnes ykasaHbl B 1abn. 2.6.
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TexHUYeckme XxapakTepucTukm

10:10050

26.04% .18

PucyHok 2.2. OcHoBHOM 3KkpaH aucnnes bKB

Tabnuua 2.6
Tun agucnnesn MoHoxpoMHbIt OLED MoHoxpoMHbit OLED
Pasmep 3kpaHa, Touek 128x64 128x64
OuaroHans, " 2,42 0,96
Mepuop o6HOBNEHMS, CeK 1 1

Ha ocHoBHOM 3kpaH JHKC-2 oTobparkaeTcsa Tekywme Bpems 1 gata B umdpoBoM dhopmarTe,
a TaKXKe BpeMs B aHaNI0roBoM Buae. JononHMTeNbHO MOXeT 0TOHpaxaTbCs CoobLeHme «No
SyNnc» npu OTCYTCTBUM CUMHXPOHM3aumm bBbKB wmnm «sim» npu BKIOYEHUM pexmMma
CUMYNSALMU HANUUUs CNyTHUKOB. Bce akpaHbl BKB onucaHbl B pasgene 7.4.

Ins  coxpaHeHusi cpoka C/lyx0Obl [OMChies PEeKOMEHOYETCS MCMONb30BaTb PEXUM
CKpuHceliBepa. Mpu ero akTMBaLMM Yepes Yac BKIYAETCS PEXUM cOepexeHus aucnes,
roe otobpaxatoTca Aata M BpeMs B LMPPOBOM BMAE, KOTOPLIE KAXAY MUHYTY MEHSIOT
CBOE MoJIoXKeHMe Ha 3KpaHe. OCHOBHOW 3KpaH BKJ/IOYAETCS NPU HaXaTUK Ha NI0BYH0 KHOMKY
npubopa unu nocnie nepesarpysku.

10:10:30 26.04.19

PucyHok 2.3. Pexxum ckpuHcensepa
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MpPOTOKONbI CUHXPOHU3ALMMU

3

3.1

3.2

3.3

npOTOKOﬂ bl CUHXPOHU3AUUU

Oo6wana nHpopmauus

[MpOTOKONbI CUHXPOHU3AUMUM, AOCTYMHbIE MO KaXOOMYy M3 UHTepdencos, npueeneHbl B

Tabnuue 3.1.

Tabnwuua 3.1
RS-232-1 NMEA 0183, TOCT P M3K 60870-5-101-2006
RS-232-2* NMEA 0183, TOCT P M3K 60870-5-101-2006
RS-485-1 NMEA 0183, TOCT P M3K 60870-5-101-2006
RS-485-2 IRIG-A, IRIG-B, PPS
Ethernet SNTP, PTPv2 (onunoHanbHo ans IHKC-2-...-A2B1E2)
TTL PPS

* - nHTepdenc RS-232-2 poctyneH Tonbko ang moaudumkaumnin IHKC-2-...-A2B2E1, cHAaTbIX ¢ NpoM3BOACTBA
B aekabpe 2019 r., B Moandukaums JHKC-2-...-A2B1E2 uHtepderic RS-232-2 oTcyTcTBYET.

Ina BKB 2014-2015 r. Boinycka (annapatHas Bepcua hw 1) ona RS-232-2 poctyneH Tonbko NPOTOKON
NMEA 0183.

Ina tectmposanma npotokonos bKB JHKC-2, korgpa HeT BO3MOXHOCTM MOAKIOYMUTH
aHTEHHY, B npubope npefyCMOTPeHa HAaCTPOMKa CUMYNALUMMU HANMYMS CNYTHUKOB. Mpu eé
BK/IIOYEHMM BCe MPOTOKOAbI Npubopa byayT nepenaBatb MHGOPMALMIO O AaTe U BPEMEHM
C MPM3HaKaMM AOCTOBEPHOCTU. Ha ancnnee 6yaet otobpaxaTbCs coobLlieHme «simy.

IRIG

MonyyeHHble oT INTOHAC/GPS curHanbl TouHoro Bpemenn bKB cnocobeH npeobpasosatb B
cnepyoume Gpopmatbl U GopMbl BpeMEHHbIX KOAOB cornacHo ctaHaapty IRIG 200-04:

e |RIG-A — MOOMDUUMPOBAHHBIM NPOTOKON ANS CUHXPOHMU3ALMU YCTPOMUCTB NPOU3BOACTBA
«MHeHepHbIN LeHTp «JHeprocepeuc»: JHNUIM-2 PMU, SHMB-3, ENMU;

e |RIG-B - ctaHpapTHbIM npoTokon ¢ dopmatom kagpa 004;

bKB ocyuwecTtBngeT oTnpaBKy BpeMeHHbIX KOAoB Mo cTaHaapty IRIG yepes uHTepdenc
RS-485-2 (HacTpauBaeTcs Boibop Mexay PPS u IRIG), ypoBeHb curHana 5 B.

NMEA 0183

B pamkax npotokona NMEA 0183 BKB noppepxuBaeT nepepauy cnepywowmx NMEA-
coobuweHun (cneundukaumsa v2.0):

e RMC (Recommended Minimum) - cobctBeHHaa Bepcus coobuweHnin npotokona NMEA,
copepxawas HeobxoaAMMbIi MUHUMYM MHAOPMALMKN O MECTOHAXOXAEHUU, CKOPOCTU U
BpeMeHu (position, velocity, time), popmaTt n npumep coobweHuns:

$--RMC,hhmmss.ss,A,GGMM.MM,P,gggmm.mm,J,v.v,b.b,ddmmyy,x.x,n,m*CC<CR><LF>
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MpPOTOKONbI CUHXPOHU3ALMMU

$--RMC
hhmmess.ss

A
GGMM.MM,P

gggmm.mm,J

\'AY
b.b
ddmmyy
X.X,n,m
*CC
<CR><LF>

3aronosok ans RMC coobueHui

Bpems ¢ukcaumm mectononoxeHus no wkane BceMmpHoOro KoopanHMpPOBaHHOIO
BpemeHu UTC: yacbl «hh», MUHYTBI «mm», CEKYHAbI «SS.SS». [MHa Apo6HOI YacTu
CeKyHA, BapbupyeTcs.

Cratyc: «A» — OaHHble [OCTOBEPHBI, «V» AaHHblE HEAOCTOBEPHbI

LWnpoTa: Npapycbl «GG», uenbie MUHYTbI, NOCNE TOYKM APOOHAN YaCTb MUHYT
«KMM. MMy, «P» - «N» ons ceBepHOM Um «S» NS KXKHOM WKUPOTHI

Lonrota: [pagycobl «ggg», Liefible MUHYTbI, MOC/Ie TOYKM APOOHAs YacTb MUHYT
«mm.mmy», «J» — «E» gng BOCTO4HOM unmn «W» ong 3anagHom 4oNAroTbl

CKOpOCTb OTHOCUTENBLHO 3EM/IU B y3/1ax

lMyTeBoK yron (HanpaBneHMe CKOPOCTH) B rpagycax

[aTta: eHb, Mecau, rof,

MarHuTHoe cknoHeHue

KoHTponbHas cymma, Bcerga HauMHaeTcst C CUMBOJIA «*»

KoHeu, coobuienus (nepesog ctpoku, 0x0A), nnm CR (Bo3Bpart kapetku, 0x0D)

e ZDA (Data and Time) - coobuweHuq, nepeparowmne MHOOPMaLMIO O AaTe U BPEMEHMU;

dopmaT n npumep coobuieHmns:

$--ZDA,hhmmss.ss,dd,mm,yyyy,xx,yy*CC<CR><LF>

$--ZDA
hhmmss.ss
dd,mm,yyy
XX

yy

*CC
<CR><LF>

3aronosok ans ZDA coobLueHui

Bpemsa B UTC: yacbl «hh», MUHYTbI «mm», CEKYHAbI €SS.SS»
[eHb, Mecsu, roa

MonpaBka B Yacax Ans NOKanbHOro BpeMeHu: -13..13
MonpaBka B MUHYTax Ans nokanbHoro epemMeHu: 0..59
KoHTponbHas cymMa

KoHeu, coobLueHus

e GGA (Global Positioning System Fix Data) — gaHHble 0 nocnegHeM 3aPUKCMPOBAHHOM

MeCTOMNONOXEHUN (KOOPAMHATLI, AMArHOCTUKA):

$--GGA, hhmmss.ss, GGMM.MM,P, gggmm.mm,J, x6, xx7, x.x8, x.x9, x.x10, x.x11,

xxxx12*CC<CR><LF>
$--GGA 3aronoBok ang GGA coobLeHmit
hhmmess.ss Bpems dukcaumm gaHHbix B UTC: yackl «hh», MUHYTbI «MmM>», CEKYHAbI «SS.55»
GGMM.MM,P LWnpoTa: Npapychbl «GG», uenbie MUHYTbI, NOCNE TOYKM APOOHAN YAaCTb MUHYT

gggmm.mm,J

x6

xx7
X.x8
X.x9
x.x10
x.x11
xxxx12
*CC

«MM.MMy, «P» - «N» onsa ceBepHOM Uan «S» NS KXKHON WKUPOTHI
LonroTa: [pagycbl «ggg», Lefble MUHYTbI, TOCNE TOUYKM APOOHAsN YacTb MUHYT
«mm.mmy, «J» — «E» nng BoctoyHon unm «W» ans 3anaaHoin onroTbl
Cnocob BbluMCIEHUS KOOPAMHAT

KonnuectBo akTMBHbIX CMYTHWKOB

leomeTpuyeckuit paktop, HDOP

BbicoTa Hag ypoBHEM MOp$si B MeTpax

BobicoTa reonpa Hapg, anamncomngom WGS 84. Myctoe none.

Bpemsa ¢ MomeHTa nonyveHus nocnegHen DGPS nonpaeku. MNyctoe none.
ID 6a3oBon cTtaHumMK, npepoctasnsowert DGPS nonpasku. Nyctoe none.
KoHTponbHas cymma
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3.4

3.5

3.5.1

3.5.2

354

<CR><LF> KoHew, cooblueHns

(dopmat BpeMeHu 4N BCeX TUMOB NOAAEPXKMBAEMbIX KaApOB B paMkax npotokona NMEA
Ha BKB MoxHO BbiOpaTh Mexay «hhmmss.ss» 1 «khhmmsss».

PPS

bKB nopgepxuBaet Bbigavy curHana 1PPS, xapakTepucTMku ykasaHbl B Tabnuue 3.2:

Tabnuua 3.2
UHTepdeiicbl RS-485-2, TTL
[nuHa umnynbca, MKc 0,01...600000; no ymonyaHuto — 100
MonspHocTb Mpamas nnu obpatHas
CMmelneHune, MKC -600000...600000; no ymonyanuto — 0
PTPv2

JHKC-2-X-A2B1E2 onumMoOHanbHO nNoaAep>KmMBaeT NMpoOTOKONA CMHXpOHM3aumn |[EEE 1588-
2008, TaK ke Ha3biBaeMbI kak Precision time protocol Version 2, unn PTPv2.

[na npotokona PTPv2 B Tabnuue 3.3 npuBefeHbl AOCTYMHbIE NApaMeTpbl 419 HACTPOMKU
Ha BKB. VMMetowmecs napameTpbl MO3BOASAKOT 33a4aTb HACTPOWKM npotokona PTPv2 B
cootBetcTBuM c IEC/IEEE 61850-9-3:2016: «Precision time protocol profile for power
utility automation», ussectHbin kak Power Utility Profile.

Tabnuua 3.3
Type Layer 2 (Ethernet) Layer 2 (Ethernet)
Domain 0..127 0
Delay mechanism Peer-to-peer, end-to-end Peer-to-peer
Operation mode One step, two step two step
Sync interval 0.125,0.25,0.5,1, 2, 4, 8, 16 cek 1
Announce interval 0.125,0.25,0.5,1, 2, 4, 8, 16 cek 1
VLAN ID 0...4095 >1

LlocTynHble pexxnMbl paboTbl:

e Master Clock - 2HKC-2 npuHMMaeT curHanbl OT CAYTHWUKOBbLIX CUCTEM M paccCbinaer
KOMaH/bl CUHXPOHM3ALMKN YCTPOMCTBAM B JIOKANIbHOW CETU.

e Slave Clock - JHKC-2 npuHumaet curHanbl oT PTP-yacoB B nokanbHOM CeTU M
CUHXPOHU3UPYET Apyr1e yCTPOMCTBA NO BCEM M3 AOCTYMHbIX NpoTokonos: PPS, IR1G-A/B,
SNTP, NMEA u gp. Takxe B 3TOM pexume focTyneH GyHKUMOHAN CpaBHEHWUS YaCOoB:
JHKC-2 nonyyaet uHdopMaLmio 0 BpeMeHU OT CNYTHUKOBBLIX CMCTEM U CPaBHMBAET C
BpeMeHeM, MONy4YeHHbIM U3 NIoKanbHoM cetn no PTP. MHbopMaumsa o pasHuLe 4acos
poctynHa B M0 «3HKC KoHdurypaTtop» B pasaene «uarHoctuka no SNMPs»:
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MpPOTOKONbI CUHXPOHU3ALMMU

3 Avarnocrika SNMP 3.1,5.0 rev 1035 (26.07.2021) — O ¥

Hactpoiiku  ¥npaeneHue OTKpITb apxvs

2HKC-2 (BEKEB) 172.17.0.242 (Encs2 N2 1206) Mowck Cron ObHOBEWMTY
® Yerpoidcteo: ENCS-2 s/n: 1206 (484 214 14m 51,460c)
@ CuHxpoHW3auma
WHrepdeiicer  [NOHHAC/GPS | Kapta [Auarnoctuka| PTR/THCC | Quarz
Tekywmii uHaekc: 52
PasHuua 32 nocnegHioo cekyHay, HC ih|
Musvnym  Makcamym  Cpegnee
MunyTa, He -23 23 -2
Yac, ne -23 23 -2
CBpoc enga Coxpanute
20
10
0 —
210 4
220 4

T T T T T T T T T
12:32:14.452 12:32:19.516 12:32:25.579 12:32:30.630 12:32:36.674 12:32:41.765 12:32:47.790 12:32:52.826 12:32:58.894
26.07.2021 26.07.2021 26.07.2021 26.07.2021 26.07.2021 26.07.2021 26.07.2021 26.07.2021 26.07.2021

PucyHok 3.1. Cratuctmka pasHuubl Yacos Mexay PTP u IMOHACC/GPS

3.5.5 [Ona koppektHoM pabotel PTP BCEé ceteBoe ob6opypnoBaHuMe Mexay bBbKB w
CUHXPOHU3UPYEMbIM YCTPOWCTBOM A0/IKHO NOALEPXKMBATb AAHHbIA NPOTOKO.

3.5.6 Onpepenntb Hanuume onuuun B npmubope MoxHO ¢ nomouwbto MO «KoHdurypatop IHKC»
npu naeHtTudmKaumm, (Mbo COOTBETCTBYIOLWEN MAapKMPOBKE HA BepxHen naHenn JHKC-2:

E Kondgurypatop HKC 1.0.0.53 (22.07.2021)

®aiin  Bug Cepewc fJonoanurenssc  Cnpaska

@ Hactpolika coeguHerna

Mpubop JHKC-2 =
WHrepdeiic Ethemet (OcHoBHbIE HAacTpolkK)
Ip 1921681103~ =
Mept 2404

OBwwmin agpec ASDU 1

@ Hactpoiiku M2K 60870-5-104: k- 12, w- 8,t1-15,t2- 10,83 - 20

Mapane enne

(~) 3HKC-2 Ne 3591

Mogmdrrkauma IHKC-2 Keapu 24 MHz

CepuiiHniid Homep 3591 MutaHue 220v

Firmware 1.6.1 Mutanne anvtedHs TNOHACC(GPS) 33w

Hardware 0 Moaaepsxa I[EEE 1588 PTPv2 HeT
MaeHTuduuuposats Mpouutate 3anucats

PucyHok 3.2. UpneHtudukaumns bKB SHKC-2 6e3 nopnepxku PTP
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MpPOTOKONbI CUHXPOHU3ALMMU

3.6 SNTP

JHKC-2 nopaepxuBaeT NpoTokon cMHXpoHm3auumn SNTPv4. BKB MoxeT BbICTynaTb B ponu
SNTP cepsepa unu oTnpasnaTb WnpokoselLatenbHble Multicast nakeTbl.

JHKC-2 cnocobeH obpabotatb o 10 000 NTP-3anpocoBs B cekyHAy.

3.7 M3K-60870-101

B pamkax npotokona M3K-60870-101 SHKC-2 nopaep>xmBaeT KOMaHAY CMHXPOHM3aL MK
C_CS_NA_1 (103). Nepnoan4HOCTb CUHXPOHM3ALMKM OT 1 MUH 80 45 aHen.

[loCTynHbI lUMPOKOBELLATeNIbHAs UM A pecHas CUHXPOHU3aLMS.
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XypHanbl co6bITUI

4 XXypHanbl cO6bITUM
4.1 Oo6wana nHpopmauus
4.1.1 bKB 3HKC-2 BeayTt BO BCTPOEHHOM 3HEProHe3aBMCMMON NaMATU Cleayowme KXypHanbl:

1 ABTOpU3aumm

2 Ownbok aBTOpU3aLMUM

3 [MutaHna

4 M3MeHeHns HaCTpOeEK, nepenpoLlnBkun

5 CoctostHua N’HCC

6 OuMCTKM XXYpHaNoB (HECTUPAEMDIN)

7  Koppekuuu yacos

8  CocrtosiHus noptoB LAN

9 Pa6otbl BMCA B PTP

10 Koppekuuu B PTP

20
20

30

20

60

20

60

60

60

60

ABTOpM3aLma

Owwnbka aBTOpPM3aLMM
Owwnbka aBTOpU3aLmKM - bnokupoBka
lNepesarpyska

ON

OFF

N3mMeHeHne HacTpoek
O6HOBNEHME NPOLUNBKM
MNepesarpyska

ON

OFF

OuucTtka xypHana
Doing fixes

Don't have GPS time
No Fix

PDOP is too high

No usable satellites
Only 1 usable satellite
Only 2 usable satellites
Only 3 usable satellites
The chosen satellite is unusable
T-RAIM rejected the fix
Link Up/Link Down, PTP Master On/PTP
Master Off
PTP_INITIALIZING
PTP_FAULTY
PTP_DISABLED
PTP_LISTENING
PTP_PRE_MASTER
PTP_MASTER
PTP_PASSIVE
PTP_UNCALIBRATED
PTP_SLAVE

PTP Correct Time

4.1.2 3anucb COBbITUIA B XXYPHANbl NMPOUCXOAUT LMKIMYECKU (MO Kpyry), Npu nepenonHeHuu

)XYpHana caMble CTapble 3anucK CTUPaKTCS.

413 Kaxgon 3anmMcyM npucBamMBaeTcs MeTKa BPeMeHM C TOYHOCTbI A0 1 ¢ B XypHanax

aBTOpM3aLmMmM, OWMOOK aBTOpM3aumMK, nNuTaHus, koppekummn B PTP 1 go 1 mc Bo Bcex

OCTaJibHbIX XYypHanaxX.

BKB 3HKC-2, PykoBoactso no akcnnyartaumu, JHKC.681730.001 P3. Pen. 05.2024
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XKypHanbl cobbITUM

4.2 XXypHan aesTopusaumm

XypHan aBtopusaumm pukcupyeT dakTbl aBTopusaumm B bKB ¢ ykasaHueMm kaHana, no

KOTOpPOMY MpoMCxXoguno nopkntouveHue, n IP-agpeca knueHta. Pasmep »xypHana - 20

COObITUN.

YcTpokcTeo

KypHanel

XKypHan aeTopWIaLmm

#

Bpewms
2022.08.07 08:09:48,000
2022.08.07 08:09:51,000
2023.08.07 08:09:54,000
2023.08.07 08:09:57,000
2022.08.07 08:13:04,000
2022.08.07 08:14:32,000

3HKC-2 (N24967) - ENKS2-BKV ¥ &3

- Mpountatb

CobbiThe
ABTOpM3aUwMA
ABTOpM3aUwMA
ABTOpW3aUMA
ABTOpW3aUMA
ABTOpM3aUwMA

ABTOpM3aUwMA

4.3 XXypHan owumb60K aBTOpU3aL UMK

Export

Client-3
Client-3
Client-3
Client-3
Client-3

Client-3

192.168.0.99
192.168.0.99
192.168.0.99
192.168.0.99
192.168.0.99
192.168.0.99

>KypHan ownbok aBTopu3aumm GUKCMPYET NOMbITKM aBTOPM3aLIMM C HEBEPHBIM MapPO/EM C

YKa3aHMEM KaHana, no KOTOPOMY MpOUCXOAMNO NonktoveHue, u IP-agpeca KnueHTa.

Pa3mep xypHana - 20 cobbiTui.

YcTpolcTeo

XKypHansl

KypHan ownBoK aeTOopK3aUumMM v

# Bpema

1 2022.02.09 14:28:11,000
2 2022.02.09 14:2%:13,000
3 2022.02.09 14:34:27,000
4 2022.02.09 14:42:10,000
5 2022.02.09 14:42:27,000
6 2022.02.09 14:43:38,000
7 2022.02.09 15:00:08,000

4.4 XXypHan nutaHua

3HKC-2 (N24967) - ENKS2-BKV v &5

CaobeiTue

! [lpouwtate |

Export

Owwbka apToprzaumn - bnokwpoeka Client-3

Owwbka apToOpKzaLmMm
Owwbka apTopy3aumm
Owwbka apTopy3aumm
Owwbka apToOpKzaLmMm
Owwbka apToOpKzaLmMm

Owwbka apTopy3aumm

Client-3
Client-3
Client-3
Client-3
Client-3

Client-3

192.168.50.207
192.168.50.207
192.168.50.207
192.168.50.207
192.168.50.207
192.168.50.207

192.168.50.207

>KypHan NMUTAHUS 3aNUCbIBAET COOLITUS BKTKOYEHUS, OTK/THOUEHUS U nepesarpysku nplA6opa.

Pa3mep xypHana - 30 cobbituii.
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XKypHanbl cobbITUM

YcTpoiicteo | SHKC-2 (N24967) - ENKS2-BKYV &

JKypHanel
[)KypHaﬂ NUTaHKA V] Mpouutats Export
# Bpems CobbIThe
1 2023.06.27 05:54:32,000 MwutaHwe Mepezarpyzka
2 2022.06.27 06:40:10,000 MutaHwe OFF
3 2023.06.27 06:40:47,000 TMutaHwe ON
4.5 XypHan usmMeHeHUa HacTpoekK, nepenpoLUnBKHU

XypHan W3MeHeHWs HacTpoeK, NEepenpoLlMBKM COAEPXKMT 3anucu 06 0OHOBAEHUM

NpoOWnNBKH, C YKa3aHNEM HOBOWM BEPCUU, a TAKXKE CI)aKT M3MEHEHNA HAaCTPOEK C YKa3aHNEM

MCTOYHMKA M3MEHEHMS, KaHana, Mo KOTOPOMY OCYWeCTBAsnach 3anuch, M IP-agpeca

knueHTa. Pasmep xxypHana - 20 cobbiTuii.

YeTpoiicTBo  3HKC-2 (N24967) - ENKS2-BKV ¥ &
KypHanol

HKypHan n3MeHeHMA HaCTPOeK, MEPENPOLIKWEKK v

# Bpema CoBeiTne
1 2023.03.27 13:58:08,796 WzmeHeHwe HacTpoeK
2 2023.04.07 08:07:52,506 WzmeHeHwWe HacTpoeK

3 2023.04.07 08:10:59,873  M3mMmeHeHWe HACTpoeK

4.6 XypHan coctoaHua FTHCC

MpouwtaTe Export

Client-3 192.168.50.207
Client-3 192.168.50.207

Client-3 192.168.50.207

XypHan coctogHmna THCC dukcupyeT 3anmMcu 06 M3MEHEHUM COCTOSIHMS CBSI3W CO

CnyTHUKaMu. Pasmep xxypHana - 60 cobbiTui.

YeTpoiicTeo | 3HKC-2 (N24967) - ENKS2-BKV ¥ &

XKypHansl

[)KypHaﬂ coctoarua MTHCC

V] MpounTaTh

#
50
51
52
53
54
55
56

Bpema
2023.08.07 07:25:09,120
2023.08.07 07:26:18,121
2023.08.07 07:26:36,121
2023.08.07 07:27:11,114
2023.08.07 07:27:28,121
2023.08.07 07:34:04,121

2023.08.07 07:34:22120

CobeiTne
Mo usable satellites
Doing fixes
Mo usable satellites
Mo usable satellites
Doing fixes
Doing fixes

Don't have GPS time

BKB 3HKC-2, PykoBoactso no akcnnyartaumu, JHKC.681730.001 P3. Pen. 05.2024

Export

UTC time, UTC PPS, time is set,
UTC time, UTC PPS, time is set,
GPS time, GPS PPS, time is not
GPS time, GPS PPS, time Is sef,
GPS time, GPS PPS, time is set,
GPS time, GPS PPS, time Is sef,

UTC time, UTC PPS, time is not
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XypHanbl co6bITUI

4.7

XXypHan o4uUCTKU XXypHanoB

DukcmpyeT GakTbl OUMCTKM XXypHanoB. Pasmep xypHana — 20 cobbitui.

4.8

XXypHan KoppeKkuuun 4yacos

CooepXuT 3anuMcuM O BbINOMIHEHUU KOPPEKUMW BpPEeMEHM C YKasaHMeM WCTOYHMKA
koppekummn (GPS/PPS GPS) 1 konuuectsa cekyHg (ana GPS) unu HaHocekyHa, (ans PPS GPS),

Ha KOTOpble CKOPPEKTMPOBaHbI BHYTpeHHMe Yacbl bKB. Pasmep xxypHana — 60 cobbitui,

YcTpolcTeo

XKypHansl

KypHan KOppekuWK 4acoe

#

4.9

Bpemsa
2022.12.23 06:47:06,121
2022.12.23 08:40:22,121
2022.12.23 11:19:43,121
2022.12.23 11:23:39,121
2022.12.26 07:32:10,999
2022.12.26 08:36:17,999

2022.12.26 06:38:25,999

3HKC-2 (N24967) - ENKS2-BKV v &5

w MpounTaTh

Correct Time
Correct Time
Correct Time
Correct Time
Correct Time
Correct Time

Correct Time

CobbiTHe

XypHan coctosiHusa noptoB LAN

Export

Koppekuwa ot GPS: -1 5, N21
Koppekuwa ot GPS: -1 5, N21
Koppekuusa ot GPS: -2 5, N22
Koppekuus ot GPS: -1 5, N21
Koppekuwa ot PPS GPS: 999501976 ns, N21
Koppekuuws ot PPS GPS: 999436214 ns, N21

Koppekuwa ot PPS GPS: 999231821 ns, N21

Copepxut 3anncu 06 nsmeHeHunn coctosHms noptoB LAN c ykasaHMeM HOMepa nopTa, ero

COCTOSIHUSI (aKTUBEH/He akTuBeH), pexuma PTP (Master On - paspelweHo nepenaBaTtb

nakeTbl, Master Off — 3anpeweHo nepenasaTb NakeTsl). Pazmep xxypHana — 60 cobbITui.

YcTpolcTeo

XKypHansl

KypHan cocToAHWA NopToe LAN v

#
20
21
22
23
24
25
26

Bpema
2023.06.22 06:30:40,378
2023.06.22 07:17:57,596
2023.06.22 11:40:35,065
2023.06.22 11:40:45,384
2023.06.22 11:41:08,394
2023.06.22 11:41:17,691

2023.06.22 11:41:18,691

Ethernet Link
Ethernet Link
Ethernet Link
Ethernet Link
Ethernet Link
Ethernet Link

Ethernet Link

3HKC-2 (N24967) - ENKS2-BKV v &

MpounTtaTth

CobeITre

BKB 3HKC-2, PykoBoactso no akcnnyartaumu, JHKC.681730.001 P3. Pen. 05.2024

Export

LAN-2, Link Up, PTP Master Off
LAMN-2, Link Down, PTP Master Off
LAN-1, Link Up, PTP Master On
LAN-1, Link Up, PTP Master Off
LAN-1, Link Up, PTP Master On
LAMN-2, Link Down, PTP Master Off

LAN-1, Link Up, PTP Master Off
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XKypHanbl cobbITUM

410 XypHan pa6oTtbl BMCA B PTP

CopepxuT 3anmcm o pabote BMC-anroputma PTP B pexxume master ¢ ykazaHMeM HOMepa
nopta u coctoaHus PTP. Pasmep xypHana — 60 cobbiTui.

YcTpoiicteo | SHKC-2 (N24967) - ENKS2-BKV ¥ &

KypHanel

[)KypHaﬂ patotel BMCA B PTP V] MpouwnTtate Export
# Bpema CoBeiTne
1 2023.06.14 22:45:54,000 Ethernet Link LAN-1: PTP_PASSIVE
2 2023.06.14 22:45:54,000 Ethernet Link LAN-2: PTP_PASSIVE
3 2022.06.14 22:45:54,159 Ethernet Link LAN-1: PTP_MASTER

4.11 XypHan koppekuuu B PTP

CopepxuT 3anucu o Koppekuuun Bpemenn PTP B pexnMe master ¢ ykasaHMEM CEKYH[ U
HAaHOCEKYHA, Ha KOTopble 6blN0 CKOppPeKTMPOBaAHO Bpems. Pasmep xypHana - 60 cobbITui.

YcTpoiicteo | SHKC-2 (N24967) - ENKS2-BKYV &

KypHanel
XKypHan koppekuun B PTP - Mpountatb Export
# Bpema CobbiThe
1 2022.12.1509:25:24,000 PTP Correct Time -15, 4174033092 ns
2 2022.12.1509:25:25,000 PTP Correct Time 36 5, 999999996 ns
3 2022.12.1509:32:52,000 PTP Correct Time -15, 4174033426 ns
4 2022.12.1509:32:53,000 PTP Correct Time 375 15ns
5 2022.12.1509:3%4%,000 PTP Correct Time -15, 4174034538 ns
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KoMnnekTHOCTb

5 KoMnnekTHOCTb
B komnnekT noctaBku bKB 9HKC-2 Bxopar:

bnok koppekuun sBpemerHn SHKC-2 -1 wr,;
Macnopt-dopmynsp BKB SHKC-2. 3HKC.681730.001 ®O -1 3k3,;

[okymeHTauma u aktyanbHble Bepcumn [10 gOCTYNHbI B 3N1€KTPOHHOM BMAE HA CauTe:
https://enip2.ru/support/

GPS/TTTOHACC-aHTeHHa, Kabenb 1 aHTEHHbIW KPOHLUTEMH SIBASIOTCS AOMNOMAHUTENbHBIMM
ONUMAMM U MO YMONYAHMIO HE BXOASAT B KOMMIEKT NMOCTaBKMW.
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Mcrnonb3oBaHMe Mo Ha3HaYeHuo

6

6.1

6.1.1

6.1.2

6.1.3

6.2

6.3

6.3.1

Mcnonb3oBaHMe NO Ha3HAYEHUIO

YKa3aHue no 3KcnayaTaumm

Jkcnnyataumsa ycrporcte bKB 2JHKC-2 pomkHa npov3BoauTbCs B COOTBETCTBUM C
HaCTOSILLMM PYKOBOACTBOM MO 3KCMyaTaLmm.

BKB 5HKC-2 He npenHasHauyeH ang paboTbl B YC/IOBMSX B3PbIBOOMACHOM M XMMUYECKM
AKTMBHOW, pa3befatoLlen MeTansibl U NOKPbLITUS Cpeabl.

MNpu pabote BKB JHKC-2 He pomkeH noaBepratbCsi BO3LEWCTBMIO MPSAMOro Harpesa
MCTOYHMKAMK Tenna Ao Temnepatypbl 6onee +70 °C. B nomeweHun He OOMKHO ObITb
pe3kux KonebaHui Temnepartypbl, B6AM3M MecTa YCTaHOBKM Npubopa He AO/MKHO ObiTb
MCTOYHMKOB CUJIbHbIX 3NEKTPOMArHUTHbIX MONEN.

NMoaroTtoBKa K MOHTaXy

MNocne nonyvyeHnsa YCTpOﬁCTBa CO CKnaaa y6e,EI,VITbC$l B LLeTIOCTHOCTU YNAKOBKMW.

PacnakoBatb, u3Bneub BKB JHKC-2, npou3BectM BHEWHMIA OCMOTp, ybeamTbCs B
OTCYTCTBMM BUOMMbIX MEXAHUYECKMX MOBPEXAEHUN U HATMYUM KOMMNNEKTHOCTU COMNACHO
n.4 0aHHOro pyKOBOACTBA.

MpoBepUTb COOTBETCTBME XAPAKTEPUCTMK, YKa3aHHbIX B MACMNOpTe C XapaKTEPUCTUKAMMU,
YKa3aHHbIMM Ha NIMLEBOI CTOPOHE npubopa.

O6uwme yKasaHMa U Mepbl 6€30MacHOCTU NMPU MOHTaXHbIX paboTax

Bce paboTbl N0 MOHTaXy M 3KCNAyaTauuu Npou3BOAMTbL C COBMIOAEHMEM AEUCTBYIOLLMX
npasun, obecneymBaoLwmXx 6e3onacHoe  obcnyXuBaHUe n 3KCnayaTaumio
3NeKTPOYCTaHOBOK. MOHTaX [OMKEeH OCyWeCcTBNSTb NepCcoHan C COOTBETCTBYHOLLEN
KBanudukaumen.

PaboTta Ha Kpblwe 380aHNS BASeTCs paboToM NOBbIWEHHOM ONACHOCTM U BbIMOMHSETCS NO
Hapsa4y-4O0NyCKy C UCNONb30BaHMEM pabOTHMKAMKU CPeACTB 3aLUMTbl OT NALEHUS C BbICOTbI
(nosc NnpenoXpaHUTENbHBIM U KaHAT CTPAXOBOYHbIN).

BHuMaHue! 3anpelaetcs paboTatb Ha Kpbiwe B A0XAb, CHEronag v TyMaH, Npu HacTynaeHUM TEMHOTbI, Npu
rpose u ee npubamxKeHuu, Npu BeTpe, NpesbiwakwweM 12 m/cek, npu Hannuuun obnepeHeHus. B TeMHoe Bpems
CYTOK J0MyCKaeTCs NpOU3BOACTBO paboT nNpu HaNMYMK AOCTAaTOYHOIO MCKYCCTBEHHOrO OCBelleHus pabouero
MeCTa M NoA, PYKOBOACTBOM HauyasbHMKA CTPYKTYPHOro noapasaeneHus.

e KpenneHnue yctpoinctea ocywectBuTb Ha 35 MM DIN-penbc ¢ NOMOLLbO BCTPOEHHOrO
KpenneHus.

e Llenu nuTaHMa nogkNYMTbL NPOBOAAMU CEYEHMEM He Bonee 2,5 MM2,
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Mcrnonb3oBaHMe Mo Ha3HaYeHuo

6.3.2

6.3.3

6.4

MoakntoyeHne MHbOPMaLMOHHbIX CeTel

B 3aBMCMMOCTM OT MOCTaBNeHHbIX 334ay Ang obecneyeHuss CUMHXPOHM3ALMM YaCOB Ha
CTOPOHHUX YycTporctBax bKB wuMeeT Heckonbko pasnuyHbix WHTepdencos. [lonHbIRn
nepeyeHb MHTEpHENCOB M NOALEPXMBAEMbIX MPOTOKOMOB MpuBeneH B pasgene 2.2. B
CBA3M C 3TUM MOXHO MpemnoXuTb CheaylliMe pekoMeHAauuMu Mo OopraHu3auuu
MHGDOPMALMOHHBIX CeTeu:

e ceTb Ha ocHoBe TIA/EIA-485;

[Ona npoknagku MHPOPMAUMOHHOM CETU MCNOMb30BaTb IKPAHUMPOBAHHbLIA Kabenb
(pekoMeHAayeTcs ABOMHOM 3KpaH — onneTka + Gonbra) Tuna «sutas napa». CeyeHme xun -
0,5-0,6 MM? (24 AWG).

Mpn 6GonblION NPOTAKEHHOCTM Kabens pekoMeHAyeTCs YCTaHaBnMBaTb COrnacyllime
pe3uctopsl (TepMuHaTopbl) HOMMHanom 100...120 OM Ha KoHUAX NHUMK.

e ceTb Ha ocHoBe TIA/EIA-232;

[Ona npoknagku MHOOPMALMOHHOM CEeTU MCNOMb30BATb 3IKPAHMPOBAHHLIA Kabenb
(pekoMeHAayeTCs ABOMHOM 3KpaH — onneTtka + ¢onbra) Tuna «Butas napa». CeyeHme xun -
0,5-0,6 mm? (24 AWG).

JIMHna cBa3M — He 6onee 15 m.
MNepeyeHb M HAa3HAYEeHME KOHTAKTOB Ha pa3beMax CM. B pasaene 2.2.

PekomMeHpaumu no 3awmre

PekoMeHOyeTCca Ha UEenu MUTaHuMs M MHGDOPMALMOHHbIE WMHTEPGENCHI YyCTaHAaBAMBATb
YCTPOMCTBA 3aLUMTbI OT NEPEHAMNPSKEHNUS COOTBETCTBYHOLLMX TUTMOB.

Hanpumep, 0ns 3awumel uHmepgelicoe RS-485 ucnone3oeame ESP-485-X (20e X -
KOJIU4ecmeo KaHasnos, 8binycKarmcsl Ha 00UH, uiu 08a KaHana).

[lns nonHoM 3alWmTbl 060pyA0BaAHMS OT UMMYNbCHBIX NEPEHANPSXKEHWU HEOBXOAMMO TaKXKe
obecneunTb 3aLMTY Lenen NUTaHUS.

AHTEeHHa

MHCC aHTeHHa BoMKHA ObITb pa3MeLleHa HEeNOABUXKHO CHAPYXXM 303aHMS HA YPOBHE KPOBU
Takum 06pasom, uTobbl B AMana3oHe OT FOPM30OHTA aHTeHHbl A0 yrna 10° no Bcem
HanpaBneHusM He 6bin0 6bl NPenaTCTBMM (Hanpumep, 34aHUS, paguoMauTbl, U T.M.).
[lonyckaeTcs yCTaHOBKA aHTEHHbl C MCNOJIb30BAHMEM aHTEHHbIX MauyT, Npu cobnwaeHun
YCNOBUS €€ HEMOABUXXHOCTU, €€ OPUEHTUPOBAHUS U TOPU3OHTUPOBAHMS.

MeCTO yCTaHOBKM aHTEHHbI 06513aTe/IbHO AO/MKHO ObITh YAANEHO OT 06bEKTOB, OTPAXKAOLLMX
CUTrHanbl OT CMYTHUKOB (PELETKW, NPOTSKEHHbIE MeTasIMYeckme MOBEPXHOCTU U T.4.).
Kpome TOro, no coobpaxkeHusiM rpo303aLLnTbl, aHTEHHY HE CnefyeT YCTaHaBAMBaTb Bbille
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6.5

6.5.1

6.5.2

6.5.3

6.6

6.6.1

pa3MelleHHbIX Ha Kpbile 3a3eMNEHHbIX MeTaNIn4yeckmnx KOHCTpYKLI,VIVI — dHTEHHbIX MauT,
BbITAXKHbIX pr6, MONHMEOTBOAOB U T.A.

Mpy MOHTaXe KPOHLUTEMHA A5 aHTEHHbI AO/KHbI COBNt0AaTLCS Cneayolwme TpeboBaHus:
e BEpTMKAJIbHAsA OCb KPOHLUTEMHA BbICTAB/IEHA NO YPOBHIO;

e cnocob MoHTaxka obecneunBaer ponrogpemeHHoe (bonee 5 net) crabunbHoe
NoJIoXKeHWe KpOoHLWTenHa.

AHTEeHHbIM Kabenb

[ng aHTeHHOro Kabens A0MKHbI BbIMONHSATHCS ceaywume TDE6OBaHMﬂI

e [lnMHa aHTeHHOro Kkabensa [nOoMmKHA OblTb MMHUMMANBHO BO3MOXHOM. [lpenenbHo
ponyctumasa anmHa - 150 MeTpoB npu wmcnonb3oBaHum aHTeHH GPS-P.X. Tpwu
MCNONb30BaHMM AHTEHH M Kabenei Apyroro TMNa npefenbHas AJIMHA PacCYMTbIBAETCS
MCXOAS U3 XapaKTEPUCTUK YCUNEHUS aHTEHHbI U 3aTyxaHus B Kabene.

e Bgopg kabens B 30aHMe O0MKEH ObITb HAAEXHO 3arepMeTnU3npoBaH;

e Kabenb npu MNpOKNagKe MO MOHTAXHbIM KOHCTPYKUMAM AOMKEH 6biTb XXECTKO
3aMKCUPOBaAH, HE AOMYCKAKOTCA M3N0MbI Kabens;

[ns 3alWMTbl QHTEHHOIO BX0OJa PEKOMEHYEM MCNOJb30BaTb YCTPOMCTBA 3aLLUMTI:

e MOJIHME3aWMTa ANs KoakcuanbHoro kabens ¢ SMA pasbémammn DGA G SMA (DEHN);
e ESP-GN;

YCTpOMCTBa 3alLMTbl pEKOMEHAYETCS pa3MelLaTh Bo3ne 3almuaemoro obopynosaHums. Npu
NMPOeKTUPOBAaHUM TpacC MpoOKNagkuM Kabener K 3awmwaemMomy 060pyAOBaHUIO
HeobxoaMMO u3beratb COBMECTHbIX MapannefnbHbiXx NpoberoB 3alWMLEHHOrO ¥
HEe3aLMLEHHOr0 Y4YacTKOB kabenq, a Takxke 3awWMLEeHHOro kabens u 3asemnsiolLero
NMPOBOAHMKA. 3a3eMASAIOWMIA NPOBOAHUK (CeyeHue He MeHee 4 MM?) OOMKEH UMETb NO
BO3MOXHOCTU HaUMEHbLUYIO OJIUHY.

[lonyckaetcs npumeHeHne pa3BeTBUTENEeN aHTeHHOro kabens Ans MCNONb30BaHUS OOHOM
GPS aHTeHHbl Ha [Ba npueMHMKa. [manasoH 4acToT pas3BeTBUTENs  AOJDKEH
COOTBETCTBOBATb HOMWHANbHLIM pabounm uyactotaM curHanoB GPS (1575.42 Mlwu)/
MOHACC (1602 Mrlwu). MNpu 3ToM HEobXoAMMO Y4uMTbiBATb 3aTyxaHWMe CUrHana B
pasBeTBUTENE NPU pacyeTe MaKCMMANbHO AONYCTUMOM A/IMHbI Kabens.

Yuer 3aAepiXKKHN CUrHana

JHKC-2 MoXeT ncnonb3oBaTbCs C PasMyYHbBIMU NPUEMHBIMU aHTeHHamu curHanos MTHCC
MOHACC/GPS, a Takxe pa3fMyHbIMK NO TUMY U AanHE Kabensamu.
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6.6.2

6.6.3

6.7

6.7.1

TouyHOCTb CUHXPOHU3AUMKN COMOCTaBMMa C 3a4€pXKaMU CUTHANNa B kabene, no3TOMYy
peKoOMeHAOYeTCA Y4UTbIBATb 3a4EPXKKY B dHTEHHE U AHTEHHOM kabene.

Mpu HacTporike JHKC-2 yka3biBaeTcq CyMMapHas 3a4epkkKa curHana ao ycrponcrea. OHa
COCTOMUT M3 3a[epPXKKU B aHTeHHe P, 1 3apepxXku B kabene Py. MNpuyem kak KoMneHcaumo
3a[EepPXKM CUrHana B Kabene noaknwoyeHusa Py, Tak, npu HeobxoaMMOCTH, M B
nHtepdericHom kabene Py, nmnynbcHoro curHana 1 My (1PPS TTL). CymmapHas 3agepxka
CUrHana paccynTbiBaeTCa No cnepyowen hopmyne:

P=P,+Pa+Pa

e BenunumHa 3amepXku B aHTeHHe (P,) yKasbiBaeTcs B AOKYMEHTALMM NPOM3BOAUTENS.
O6bI4HO 3Ta BEIMYMHA HE3HAUUTENIbHA MO CpaBHeHUIO € norpewHocTblo JHKC-2 u e
MOXHO npeHebpeub.

e BenuunHa 3agepxku B Kabene (Py):
- YKa3saHa B JOKYMEHTaLMK Npon3BOAUTENS Ha Kabenb;

- PaccumnTtbiBaeTCs MCXOAS M3 M3BECTHbIX OAHHbIX O AAMHE M Tuna kabena no
dopmyne

T = (L-k)/C,

roe T - 3apepka curHana B kabene, c;

L - npamHa kabeng, M;

kK — KO3(pPULMEHT YKOPOYEHUS OJINHbI BOJHbI;

C - ckopocTb cBeTa B BakyyMme, M/C

Hanpumep, B aHTeHHOM Kabene RG-58 panHon 25 M 3apepkka byaet cocTaBnsiTb

T=(25-1,28)/299792458 = 106,7 Hc;
- Mpn Hen3BecTHbIX NapamMeTpax Kabens NMpMHUMAETCS PaBHOM 5 HC Ha KaxAabii
METp OJIMHbI Kabens.

B Hactporikax IHKC-2 ¢ nomowwbto MO «KoHpurypatop JHKC» B none «lonpaeka yacos»
BBOAMTCS CYMMapHas Be/IMYMHA MONPaABKM B HAHOCEKYHAAX.
Eciv K 3HauyeHM0 wWwkKanbl BpeMeHuM Hago npubaBuTb MNONPaBKy, TO BBOAMTCS

noNnoXutenbHoe Yyncno.

Ecnn oT 3HauyeHus wkanol BpeMeHN HaOdo OTHATb NOMnpaBKy, TO BBOAUTCA OTPpULATENIbHOE
4yucno.

OpraHunsauma cetn RS-485

[TonesHble CCbINKU;

e UHTepdencbl RS-485, RS-422 wu RS-232: http://bookasutp.ru/Chapter2_3.aspx -
obs3aTenbHa K NPOYTEHMUIO HaNaguMkaM aBTOMAaTM3MPOBAHHbLIX CUCTEM Ha Gase ceTeit
RS-485.
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e [lounck " yCTpaHeHue HeMcnpaBHOCTeN B ceTsax RS-485:
http://controlengrussia.com/promy-shlenny-e-seti/apparatnoe-obespechenie/poisk-i-
ustranenie-neispravnostei-v-setjakh-rs-485/

[na crabunbHon pabotbl nnHUM RS-485 BO Bpems Hanagku HeobxoAuMO NpoBecTH
MepOonpuaTUS NO COrNACOBAHMIO IMHUKN U YCTPAHEHMIO HEONpPeaeNeHHOCTH.

6.7.2 MNpumep cornacoBaHust AMHUKM RS-485

Hwxe npvBeaeH npuMep cornacoBaHus nnHum gavuHHon 150 metpos, Tun kabena UTP, 24
AWG. Tlo nAuMHMM nepeparoTCcs CUHXPOMMMYNAbCbl B pamkax ctaHgapta IRIG-A. [Ong
CMHXPOMMNYNbCOB HEOO6XOAMMO CTPOro BbIAEPXKMBATb YACTOTy M OTGUNLTPOBLIBATb
MMNYNbCbl, BO3HMKAIOLLME B pe3ybTaTe OTPAXKEHUS OT KOHLA JIMHUM.

e HecornacoBaHHas NMHMA — Ha BMAEO (pUC. 6.1) BUAHO, YTO ANUTENLHOCTb MMMY/bCA
pe3ko MeHsieTcs Ha 2 MKC, 4YTO MOXEeT MpuBecTM K OTOpacbiBaHWIO MNAKeTOB
NPUHMMAOLWMUMM YCTPOMUCTBAMM, NO MPUUYMUHE OTCYTCTBUSI CUHXPOHHOCTM NepefaBaeMbIX
MMMNYNbCOB. TaK >Xe MMEeTCa «CTYMeHbkKa» MnpsaMO Hag MOoporoM cpabaTtbiBaHUS
NMPUEMHMKA, YTO, NMPU HE3HAUMTENIbHO YXYALIMBLUMXCS YCIOBUSX, MOXET MPUBECTU K
COCTOSIHUIO HEoNpeaeneHHOCTM U TaK Xe NOBAMUSET Ha BpeMs PUKCALMM NPUEMHUKOM
BXOAsLero umnynbca. B uenom, B nabopatopHbIx yc1oBmax paboTta Ha NoA00HOM MHKUK
BMNONHE BO3MOXHA, OAHAKO AN peanbHblX OObEKTOB HenuwWwHuM Oynetr npoBecTu
MeponpuaTUS MO COrNMACOBAHMUIO IMHUM.

3a MMcaTk,
EapTHHEY

4 HOCHTENL

e 1 SD-HOopra
- BHF namaTH

Janu-
CATh

¥THMHTLI

PucyHok 6.1. HecornacoBaHHasi nuHus. Buaeo: enip2.ru/files/rs485_01.zip

e YCTAHOBKA «OTTSHKEK» HA KOHLE IMHUKM — noaknoyeHne 5 B uepes conpoTuenenue 1
KOM K CMTHaNbHbIM XMMAM NO3BONSET HE3HAUYUTENBHO YBEIMYUTDL PPOHT MMNYNbCA HAL,
NoporoM cpabaTbiBaHUSI U 3HAUYUTENBHO CTAabMAM3UMPOBATb BPEMS UMMY/bCA, HO TaKas
KapTMHa ganeka oT uaeana.
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Ja MMcaTk,
HapTHHEY

J HOCHTENE

pEia, eMe 13D -KOpTa
L 14, BMP e

Janu-
CATE

YTHIMTLI

PucyHok 6.2. JInnua c «ottakkamm» 1 KOM. Bugeo: enip2.ru/files/rs485_02.zip

e CornacosaHue nuHuM conpotmeneHnem 1 kKOM - pasHuua B pe3ynbTaTte C NpeablayLnm
CNocoboM ynyylieHns KayecTBa MpMemMa CUrHana Ha MHUM HEBEeNMKA, YTO FrOBOPUT O
TOM, YTO HOMUHabl CONPOTUBAEHMI NS 3TON NMHUM NOAOOPaHbI HE BEPHO.

3a MMcaTk,
RapTHHEY

4 HOCHTENE

vr 1 5D-Kaopra
- BHF namaTH

Janu-
CATh

¥THMHTLI
(rannoe

=01

PucyHok 6.3. JIunug, cornacoeanHas 1 KOM. Bugeo: enip2.ru/files/rs485_03.zip

e (CornacoBanue nuHuu conpotueneHnem 120 OM - Ha BMAEO MOXeM HabnwaaTb
ynyyieHne GopMbl U CUHXPOHHOCTM UMMYbCA, TAKXKE 3HAYMTENIbHOE MPEBbILIEHNE HAL
noporom cpabaTbiBaHMs. B 4aHHOM cnyyae MOXHO CKa3aTb, YTO 3a4aya Mo yayylleHue
KayecTBa NpMeMa Ha IMHUM BbINOJHEHA.
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Ja MMcaTk,
HapTHHEY

J HOCHTENE
SD-kapra
NOMATH
Janu-

CaThk

YTHIMTLI

PucyHok 6.4. lnnua, cornacosaHHas 120 Om. Bugeo: enip2.ru/files/rs485_04.zip

6.8 MNoaxknoueHue K NOKasbHOU ceTu

Mpu ncnonb3zoaHnn JHKC-2 B kauectBe SNTP cepsepa unmn nctourmka PTP, TpebyeTtca:
e BKOUUTb HYXHbIM NpoTokon B [10 «KoHpurypatop IHKC»;

e 33aaTb Heobxoaumsbin IP-agpec (Mnm nonyunts ero ot DHCP cepsepa) u nopt (ans SNTP

no ymonyaxumio 123).

Wno3 1 Macka noacetm ang paboTbl B AaHHOM pexume He Tpebyetcs, T.K. IP agpec
otnpasutens u MAC 6epyTcs 13 Bxoasuwero 3anpoca (cM. puc. 6.5).

frame frame
SRC: DST: SRC: DST:
. IP1 P4 IP1 P4
Client MACL MAC2 Gatewa MAC3 MACA Server
> |
IP1 P2 IP3 P4
MAC1 MAC2 MAC3 MAC4
¢ .
frame frame
SRC: DST: SRC: DST:
P4 IP1 P4 IP1
MAC2 MAC1 MAC4 MAC3

PucyHok 6.5. MNpuMep NpoxoxaeHus KaapoB Npu 3anpoce M3 Apyroi NoaceTy
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7 HacTtpoika npubopa

KoHndurypuposanme bKB SJHKC-2 3akntoyaeTcs B HACTpoOMKe NapaMeTpoB CUHXPOHM3ALUU
CO CMYTHMKAMU M MPOTOKOJIOB AN51 UHTEP(DENCOB CBA3M.

Mpumeuanue: [1na koHpurypuposaHusa bKB IHKC-2 TpebyeTcs komMnbloTep, ocHaweHHbI Ethernet nopTtom,
C onepaumMoHHon cuctemon Windows 7 nnu HoBee.

7.1 O6HoBNeHUue BcTpoeHHoro MO

BKB JHKC-2 noctosiHHO popabatbiBaeTcs, NOSIBASAKOTCS HOBble BO3MOXHOCTM U
dyHkumoHan. MocneaHune sepcum MO 1 NPOLWMBOK MOXHO CKa4aTb C HaLLero camta enip2.ru
3anucb NPOLWMBOK U Apyrue cnyxebHble onepaumm C YCTPOMCTBAMM OCYLLECTBASETCS C
nomoupbto MO «ESBootloaders.

[na obHoBneHns npowwmsku (firmware) B bKB ycTtaHoBuTe coeamHeHune ¢ npubopom c
KaKMM-IM60 OAHUM NOPTOM U3 HUXKENEPEUNCNEHHBIX:

e RS-232-1;
e RS-485-1;
e LAN.

3anyctute nporpammy «ESBootloader». Bbibepute Heobxoaumbii TN npubopa,
nutepdernc COM-nopt nnm Ethernet.

E EsBootloader 2.0.0.26 (19.08.2021) - X

Qain  Bug  WHorpymenter  TNomowls

Cepua IHKC-2 w
Mpubop 3IHKC-2 BKB -
WHTepdeic Ethernet ~
Xoct |192.153.0.12 V| o

[ MNoakniouene no cepuiiHomy Homepy

S/ 1206 =
Mapone |r|u|ov|r|o (E)|
MpoLuveka ChFirmware\enks2blov.mhx V| -

IHKC-2 BKB sep. 1.12.003

OBHoBWTE

PucyHok 7.1. Untepderic MO «ESBootloader»
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e [1ns nopkntoyeHMs No Nocaef0BaTe/IbHOMY MOPTY YKAXKUTE HOMEpP NOCNeA0BaATENbHOMO
nopTa, CKOpOCTb MOXHO ocTasutb 19200, agpec O;

e [lna noakntouenus no Ethernet 3apaiite IP appec npubopa, n1Mbo ero cepuiiHbIi HoMep
(B aTOM cnyyae npubopy bynet BpemeHHO npucsoeH IP agpec, ykasaHHbivi B none IP).

e YKasaTb nyTb K (anny npowmBku ucnonb3ys MeHto @ann -> OTKpbITb, KHOMKY =', d
nomoubto dyHKumm Drag-and-drop unm aBToMaTMyecku 3arpy3utb NOCAEAHIOK BEPCUIO:

Mpowmweka He BpiBbpaHo v| -

He spiBpaHo
3arpysnTe aKTYANEHYH BEPCUIC NpoLWKMBKK (enipd.ru)

B ctpoke lMpowunBka oTobpasutbcs NyTb K danny NnpowmBku, HUxXe ByaeT yKasaH Tmn
npubopa n Bepcus HOBOM NPOLIMBKK (CM. puc. 7.1).

[na Havana nepenpowuBkM Npubopa B aBTOMATUYECKOM pEXMME HAXMUTE KHOMKY
«O6HOBUTb». HauHeTcs npoueaypa cTMpaHusa wu3 npubopa Tekylien MUKpONpOrpammsl,
3anMcu HOBOM M NPOBEPKM 3aNMCaHHOW MUKPONpOrpamMmsl. ECn nocne HaxaTus Ha KHOMKY
«OBHOBUTb» HE Havancsa npouecc nepenpoLunMBKKU, CHUMUTE, @ 3aTeM NoJanTe NUTaHUe Ha
npmubop BHOBb.

7.2 Mouck ycTpoimncTea B IOKasIbHOM CeTU

Ytunuta «ES Find IP» cnyxut ans obHapy>xeHus yCTpOMCTB NPOM3BOACTBA «MHXEeHepHbIN
LLEeHTP «DHEeprocepBmC», HAXOAALLMXCS B JIOKASIbHOM CETU.

" ESFind IP v.1.38 (25.11.2020) — O *
CKaHWpoBaTs 3apats IP CeTesoil wHTeppeic | Ethemet ~
Nz Twn ycTpoiicTea S/N MAC-agpec IP Appec Wrnan DHCP
PUnLTp | ] Perynaptbic Bbipaxexis

PucyHok 7.2. OkHo nporpammbl «ES Find 1P»

Ina 3anycka Heobxoammo 3anyctuTb dann ESFindIP.exe. [lanee Heob6xoaMMO HaxaTb
KHONKy «CKaHMpoBaTb», NOCne 3TOro oTobpassiTcs BCe YCTPOMCTBA, OOHapyXeHHble B
NOKaNnbHOWM ceTu.
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YT06bI M3MeHUTb IP agpec, He06X0AUMMO HaXKaATb MPABOM KHOMKOM Ha CTPOKe € Npubopom
M B KOHTEKCTHOM MEHH0 BblOpaThb NYHKT «3apath IP» (cm. puc. 7.3).

ES Find 1P v.1.38 (25.11.2020)

CraHWpoBaTs Japam IP CeTtesol wHTepdeic | Bthemet

Wz Tun ycTtpolicTea S/N MAC-appec
1 | 3 IP o
a3gate
2 3HKC 1-33-7]
3 IHKCA OtepeiTe B Bpayzepe 172.17.0.242 1778
4 IHKC- Otepeite B Gpaysepe ENKSZLT-1206 18381
5 IHKC- Ping 172.17.0.242 919
6 3HKC-2 BKB 3534 OC-EF-AF-30-83-71
=7 U Y CED ARG ™ CC AC 30 o7 o

PucyHok 7.3. OkHo nporpammbl «ES Find IP»

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

7.3 C6poc HacTpoeK K 3HAYEHMUAM NO YMONTYAHUIO

YTob6bl COpOCMTL HACTPOMKM MpuMbOpa Ha 3HAYEHMS MO yMON4YaHuw, HeobxoguMm MK ¢
ycTaHoBneHHoM ytunuton «ESBootloader».

Moaokntounte npubop K koMmnbioTepy 4vepe3 COM-nopt, 3anyctute MO «ESBootloader»,
yCTaHOBMTE MapaMeTpbl NOAK/IOYEHUS, HAXKMUTE KHOMNKY «[10 yMonyaHuio»». HacTponku
npubopa CTaHyT 3aBOACKUMMU.

7.4 YnpasneHune BKB DHKC-2 ¢ nuueBoi naHenu

YnpaeneHne 6710KOM KOppeKLMU BPEMEHM OCYLLECTBASETCS C NMOMOLLbH MNATM KHOMOK,
PacnoIoXKEeHHbIX B HUXHEN MPAaBOM YaCTK KOpNyca MLLEBOMN NaHenu (CM. puc. 7.4).

PucyHok 7.4. KHonku ynpasnexus BKB SHKC-2
[nga nepekntoyeHUs Mexay KaTteropusaiMu UCNoJb3YTCS KHOMKK: «BBepx», «BHU3». [ng

0TOOpaXKEeHUs COAEPXKMMOro Kateropum ucnonbdyetcs kHomka «OK», ong Bbixopa w3
KaTeropum B CMMUCOK KaTeropui — KHomka «Bneso».
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Mo ymonuanuio, ons Bxoda B MeH «Settings» ncnonb3yetca naponb 112. MNpu Habope

napond, ona nU3MeHeHUa CMMBONI0OB VICI'IOJ'IbBYVITE KNnaBuLN: <<BBer>> n «BHu3», onga

nepexopa K cnegyrolemMy CMMBOY UCNONb3ynTe Knasuwy «Bnpaso». B aaHHbIM MOMeEHT

[OCTynHbl ycTaHoBka |IP agpeca, BkntoyeHne/oTkntodeHme DHCP Ha nopTy LAN, yctaHOBKA

CKOPOCTM ANS MOPTOB, HACTPOMKA BPEMEHHOM 30HbI, BbIOGOp NpoToKona Ha nopTy RS-485-2.

Huxke npeactaBneHa CTpYKTypHasi CXEMA MEHHO.

Status

Time and Date

Navigation

Warnings

Settings

Satellites

Info

O QO O O® OO OO» OF

Konuniyecteo cnyrhmukos

® ©

® ©
® O

® ©
® O

® ©

® ©

B 30HE BUAMMOCTH

Konunyecteo
MCMONb3yeMbIX CMYTHUKOB

Status
used: 10

Satellites: 12

GPS protocol: TSIP
Synchronization: yes
IP: 192.168.0.10

Time and Date
UTC TIME UTC DATE
HH:MM:SS DD.MM.YY

Navigation
Longitude:
40-55-6 E

Latitude:
64-54-11 N
Altitude:52,5 m

Wamings:
antenna:no messages

Settings:

OO

Password:

Satellites
Sat  Signal level Used
21 47 +

BWN P =
N
[
%
~

+
29 42 +
¥

model:ENCS-2

serial: 1435 fw:1.11.3
EC “Energoservice”
www.enip2.ru/support/

@ @ Settings:
IP: 8 [172|17.0.73
DHCP: Z|(D) no
Current IP: @
172.17.0.73
Y
@ Settings:
@ timezone: +03:00
br232-1: 19200
br232-2: 19200
br 485-1: 19200
Y
Settings:
PPS on RS-485 IRIG: no
type RIG: IRIG-B
Sync w/o satellites: yes
Y
Save settings?:
yes

MpoTokon obMeHa c Mooynem cs3u

Hanunune cMHXpoHM3aLmm BpeMeHn

IP appec LAN 1

Tekylume gata v Bpems

TeKyume KOOpAWHATbI U BbICOTA

OLWMBKM aHTEHHDI

©

3apatb IP agpec Ha
uHTepdetice LAN 1

Wcnonb3osate DHCP

Tekywwmit IP appec Ha
uHTepdeiice LAN 1

Yacosoit nosic

CkopocTb Ha NoCIen0BaTeNbHbIX
MHTepdeiicax

Bintouurb PPS Ha
uHTepdeiice RS-485-2

Tun nporokona IRIG Ha
nHTepdelice RS-485-2

OTpaBnaTb KOMaHAb!
CMHXPOHM3aLUK
BpeMeHu 6e3 Hannums
CBA3M CO CMYTHMKaMM

CoxpaHWTb HacTPOWK M

PucyHok 7.5. CtpykTypHas cxema meHio BKB IHKC-2, BbIBOAMMOM Ha BCTPOEHHOM Aucniee

7.5

KoHdurypuposaHue

MNporpammHoe obecneyenme (B panbHevweM MN0) «kKoHpurypatop IHKC», npegHasHayeHo

ans KoHourypmupoBaHus ycrponcts cepun IHKC. MNMonHoe onucanme MO «KoHdwurypatop
JHKC» cm. B 2HKC.403500.001 T1O.
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Hactpowka npubopa

BHumaHue! MporpammHoe obecneyeHme NOCTOSHHO COBEPLUEHCTBYETCS M [OMONHAETCS HOBbIMM
(DYHKUMOHANbHbIMM HacTporkamu. [ponssoanTens ocTaBnseT 3a C060M NPaBoO BHOCUTb USMEHEHUS U
ynyywenus B MO 6e3 yBepoMneHus notpebutenei.

[na ycTtaHOBKM TpebyeTcs CKOMMpoBaTb pabouyr manky nporpammbl B nboe MecTo
KaTanora »XeCcTKOro Ancka KoMMbloTepa.

[Ona pabotol MO o6sa3atenbHO Hanuuue yctaHosneHHoro naketa .NET Framework 4.

CkauaTb ero MoOXHO € opuuManbHOro canrta: www.microsoft.com/downloads.
[nga 3anycka nporpammel Heobxoanmo 3anyctutb dann EncsConfigurator.exe.

[Npu 3anycke nporpamMMbl OTKPbIBAETCS Ceayoulee okHO (CM. puc. 7.6):

B Konduryparop 3HKC 1.0.0.53 (22.07.2021) - O *

®aiin  Bua Cepewc [Jononuwtensse Cnpaska

@ Hacrpoiika coeguHenna

MpwGop SHKC-2 w
Wurepdeic Ethernet (CcHoBHbIe HAacTpoiikn) ¥
IP 172170242 © &=
Mopt 2404

OBwwii anpec ASDU 1
® Hacrpoitku MK 60870-53-104: k- 12, w-8,t1-15,12- 10,13 - 20
Mapons ey

@ Ycrpoidcteo He waenTuduLMpoBato

Waentnduyuposats MpouuTtate 3anucats

Yerpolictea @

Status

PucyHok 7.6. CtapToBOE OKHO KOHGMrypatopa

Kougurypmposanme IHKC-2 Bo3mMoxHO Tonbko no Ethernet. O6MeH mMexay
KOH(GUIypaTOpoM M YCTPOMCTBOM ocywecTensgerca no npotokony M3IK 60870-5-104,
Nno3ToMy 0693aTeNbHO JOMKEH ObiTb KAK MMHUMYM OZMH KaHan, HACTPOEHHbIM HA AaHHbIM
NpoTOKOA (CM. puc. 7.7). No ymonyaHuo B npnbope HacTPOEHO HECKONbKO TaKMX KaHANoB.
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Hactpowka npubopa

4 BHKC-2 (N95099) - ENKS2-BKY Ethernet | SNTP | PTP | TCR-kamenTel
2332-1 Hactpolika KAWEHTOE, ANA KOTOPLIX PaspelleHo YAINEHHOe KOHGUIYPUPOBaHne
RS-485-1 Client-1 Client-2 Client-3 Client-4
RS-485-2
WHTepdelic LAN-1 ~ LAN-1 v LAN-2 ~ LAN-T v
IP anpec knmenTa/cepeepa 172.17.0.212 172.17.021 255.255.255.255 | 255.255.255.255
Mopt 2404 2404 2404 2404
Hactporika M3K60870-5-104
k 12
w 2
t1, cex. 15
t2, cek b}
13, cek. 20
[lnana3oH NOPTOBE ANA KIWEHTOB 49152 . 65535

PucyHok 7.7. HacTpoviku kaHana ang nogknoyeHns KOHGUrypatopoM: OpaHXeBble — YKA3bIBAKTCS Mpu
NOAKIOYEHUM B KOHDUTypaTope

B none «IP apgpec» kaHana yka3sbiBaeTcq |IP-agpec KAneHTa, KOTOpbIM MOXeT NOAKIUYUTLCS
K npubopy, nan 255.255.255.255 - paspewunTb nogknoyeHue nobomy kamneHty. O6wwmi
agpec ASDU He HacTpauBaeTcsl n Bceraa paseH 1.

@ HacTpolka coegMHeHus

Mpubop JHKC-2 v
WHTepgeic Ethernet (OCHOBHbIE HAacTpOKHKK) ¥
P 172.17.146 v =

I Mopt 2404 I
Obwmi agpec ASDU 1
@ Hactpoidkn M3K 60870-5-104: k- 12, w - 8,11 - 15,12 - 10,12 - 20
k 12
W 8
t1, cek. 15
t2, cex. 10
t3, cex. 20
Mapone T

PucyHok 7.8. Hactpovikn napameTtpoB nogkntovenms K YCI: opaHxeBble — AOMKHbI COBNaAaThb C
napametpamu YC[l B paspene KaHanbl; 3eneHble — AOMKHbI COOTBETCTBOBAThL HacTpokam M3K 104 B
pasgene Cetb

BKB 3HKC-2, PykoBoactso no akcnnyartaumu, JHKC.681730.001 P3. Pen. 05.2024 39



Hactpowka npubopa

Mpu OTCYTCTBMM TakMX KaHaNOB NOAK/IIOYEHME KOH(UIYpaTopoM HEBO3MOXHO, Mpubop
HeobxoaMMOo COPOCHTL A0 3aBOACKMX HACTPOEK.

Onucanne pabotbl MO «3HKC KoHdurypatop» cM. B pYyKOBOACTBE MO/b30BaTeNs:
https://enip2.ru/documentation/po_encs.403500.001.pdf

7.6 CMHXpOHM3aUMA YacoB KOMMbloTepa

7.6.1 [na cuHxpoHusaumm 4vacos MK yepe3 nokanbHyt ceTb Heobxogumo BkOUMTL B BKB
SNTP-cepBep. B komnbioTepe HacTpouTb CTaHAApPTHbIM NTP-KIMEHT unmM ucnonb3oBaTb
nto6oe N0 ¢ gaHHbIM QYHKUMOHANOM.
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TexHuyeckoe 06CNy)KMBAHNE U PEMOHT

8

8.1

8.2

8.3

8.3.1

8.3.2

TexHuuyeckoe 06CNyKUBaHUE U PEMOHT

O6wMe yKasaHus

JKCNAyaTaLMOHHbIM Hag30p 3a paboTon yCTpPOMCTBa AO/MKEH MPOM3BOAMUTLCS MLAMM, 33
KOTOpbIMM 3aKpenieHo AaHHoe 060pyaoBaHMe.

Ha bKB 3HKC-2 npenocraBnsetcs rapaHtus 60 MecsiLeB C AaTbl MOCTABKM.

Yctporictea BKB 3HKC-2 He pomkHbl BCKpbIBaTbCS BO BpeMs 3KCnayaTauuu. HapyweHue
LUEeNIOCTHOCTU  TFapaHTUMHOM  HAKNenKM CHUMaeT C MNpoU3BOAMTENS TFapaHTUMHbIe
obs3aTtenbCcTBa.

Bce BO3HMKalowMe BO Bpemsi IKCMyaTaLUMM HEWUCMPABHOCTM YCTpaHSIeT npeanpusatue-
M3roTOBUTEND.

Mepbl 6e30nacHOCTH

PaboTbl N0 TEXHUYECKOMY OBC/IYXXMBAHMIO AOXKHbI BbINONHATLCA KBaNMOULUMPOBAHHbBIM
NepCoHaNoM.

MNepcoHan, ocywecTBasowmnn obcnyxmeanme yctponcte bBbKB  2JHKC-2,  pomkeH
PYKOBOACTBOBATbLCS HacTtoswum P3, a takxke NOT PM-016-2001, PO153-34.0-03.150-00
«MexoTpacneBbiMM npaBuiamMuM MO OXxpaHe Tpyaa (npasuna 6e3onacHOCTH) npu
3KCnayaTaumm 31EeKTPOYCTAaHOBOKY.

Mopaaok TeXHMYECKOro 06CNyKMBaHUA

MukponpoueccopHble  ycTponctBa, Bbinyckaemble 000  «MHXeHepHbIM  LEeHTp
«JHeprocepeuc», He TpebylT B mpouecce 3KCNayaTauun Npu HOPManbHbIX YCIOBUSAX
LONONHUTENBHOIO TEXHUYECKOro obcnyxmnaHms. OgHako, B COOTBETCTBUE C UMEKOLWMMUCS
pernamMeHTHbIMU OOKYMEeHTaMu, CTaHAapTamMu no 3kcnayataumm yctporncts CCIMU, TM,
ACAAY v pap. BO3MOXHbl MepuoaMyecknme U BHEMNJaHOBble OCMOTPbl, MPOBEPKM
obopynoBaHus.

[NepBMyHas noeepka

bKB aBnaioTcs cpeactsamMu namepeHunn yteepxaeHHoro tuna (GUO N237328-15).

Bce BKB nepepn nocraBkoi npoxomaat npouenypy nepBMYHOM NMOBEPKM B COOTBETCTBME C
YTBEPXAEHHOM METOAMKOW NOBepPKU. MexnoBepoYHbIM MHTepBan — 2 roja.

O6HoBNEHME NPOLLMBKM

BONbLWMHCTBO BbIMYyCKAaeMbIX YCTPOWCTB MMEET BO3MOXHOCTb OOHOBJIEHMSI MPOLLUMBKM.

PeKOMEH,EI,yeTCFI npon3BoOaAnNTb o6HOBNEHUE npu o4yepenHoOM nNiaHOBOM 06Cﬂy)KMBaHI/1M.

OnucaHne npouecca O6HOBNEHMS NPOLWMBKA COOEPXMTCS B PYKOBOACTBAX MO
3KCnAyaTauuu B pasgene onmcanus pabotol M0 «ESBootloader».

BKB 3HKC-2, PykoBoactso no akcnnyartaumu, JHKC.681730.001 P3. Pen. 05.2024 41


https://fgis.gost.ru/fundmetrology/registry/4/items/346859

TexHuyeckoe 06CNy)XKMBAHNE U PEMOHT

8.3.3

8.3.4

8.3.5

PekomeHayeTcs NoaAnMcaTbCa Ha NepuoaMYECKYHO0 pacCbliKy HOBOCTEM Ha cauTe enip2.ru,
ANs  onepatMBHOro uH@PopMMpoBaHMs 06 OOHOBAEHMM MPOLWMBOK, BbIMYCKAEMbIX
YCTPOMCTB.

PemoHT

Ecnu ycTponcTBo HeMcnpasHO, UM NOBPEXAEHO, HE0OX0AMMO:
e JleMOHTMPOBATb YCTPOMCTBO;

e COCTaBWTb aKT HEUCMPABHOCTU, YKA3aB NMPU3HAKM HEUCNPABHOCTM NPUOOPA, KOHTAKTHbIE
AAHHblE NNLA, AUATHOCTUPOBABLLErO HEMCMPABHOCTb.

e HanexHo ynakoBaTb YCTPOICTBO, YTOObI MCKOUMTL BEPOSITHOCTb EM0 MOBPEXAEHUS MPH
TpaHCNOPTUPOBKE.

e OTnNpaBuTb YCTPOMCTBO BMECTE C aKTOM HEMCMNPABHOCTM M COMPOBOAMUTENIbHBIM MUCbMOM,
cogepawmum agpec M ®.N.0. KOHTAKTHOrO snuua An9 0bOpaTHOM  OTNpaBKM
OTPEMOHTMPOBAHHbIX NPMBOpPOB.

Aopec M pekBWM3UTbl O/ OTNPABKM MOXHO YTOYHWUTb Y TEXHMYECKOM MNOALEPXKKM
enip2@ens.ru, Uan B oTaene npoaax sales@enip2.ru

OcmoTp o6opyaoBaHuA

PekomMeHa0BaH cnefyowmin nopagok ocMoTpa 060pyaoBaHUS Ha MecTe 3KCNyaTauuu:

e MpoBepUTb paboTy UMELLMXCS MHOMKATOPOB U Aucnnes;

e MpPOBEPUTb COCTOSIHME KOPMycCa, y6eamuTbCs B OTCYTCTBUM MEXAHUYECKUX NOBPEXAEHUIN;
® [POBEpPUTb COCTOSIHUE KPENJIEHUMA N BHELWHUX Lenew;

MNpodwmnakTnyeckoe obcnyxmBaHue

MepeyeHb paboT, KOTOpble MOryT ObiTb BKIKYEHbI, HA YCMOTPEHME IKCMAYaTUPYHOLLEN
OpraHusaumu, B nepevyeHb NaaHoOBbIX paboT:

e [lpoBepka HanMuMg HeobXOAMMOro KOMMNEKTa TEXHMYECKOM, MPOrpaMMHON MU
3KCNNYaTaUMOHHOM LOKYMEHTALMMN.

e [lpoBepka Ha akTyanbHOCTb Bepcuih TexHonornyeckoro [10, wmcnonb3yemoro nAns
HaCTPOMKM M AMATHOCTUKM YCTPOMCTB.

e KonupoBaHue TekyLuen KoOHPUrypaumu.
e (CpaBHeHue TekyLenh KOHDUIrypaLmmn yCTpOMCTBA C UMEIOLLENCS B apXMUBE.

e [lpu He06X0AMMOCTM - 0BHOBNEHME MPOLUMBOK YCTPOMCTB C PUKCMPOBAHNEM HOMEPOB
MCMONb3yEMbIX BEPCUIA NPOLLIMBOK.
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TexHuyeckoe 06CNy)XKMBAHNE U PEMOHT

e Mpy  HeoOGXOAMMOCTM  TECTUPOBAHME  PE3EPBHbIX  KOMWMA  HACTPOEK  Ha

paboToCnocobHOCTD.
e [InaHoBag cMeHa naposien Ang AoCTyna K yCTPOMCTBaM.
e [lpoBepku NpaBUNbHOCTU QYHKLMOHMPOBAHUS YCTPOMCTB:
— NPaBUIbHOCTb NPUHUMAEMOWM U peTpaHCIMpyeMon MHbOpMaLuu;

- aHanM3  OMArHOCTMYECKMX  COOOLeHui  (NponagaHue  nuTaHus,
CUHXPOHU3ALMMU, CTATUCTUKA pabOoTbl YCTPOMCTBA U AP.);

e 3anonHeHue JOKYMEHTaLMM MO TeKYLLEMY 06CYKMBAHUIO.
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MapKu1poBKa 1 nioM6upoBaHue

9 MapkupoBKka u nnomébupoBaHue

9.1 MapkupoBka

Ha nuuesow naHenu yctponcts bKB SJHKC-2 HaHeceHo:

HaMMeHoBaHue ycTponcTea «bnok koppekunn sBpemenn JHKC-2»;
® CepuiHbIA HOMEp U AaTa U3rOTOBNEHMS;

e 0003HauyeHMe KNeMM A/1g NOAKNOYEHUS MUTAHUS;

e 06003HayeHne pa3beMoB UHTepECOoB;

e 3HAK YyTBEPXOEHMUA TUNa;

e 3Hak cooTtBeTcTBMA EAC.
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TpaHCNopTMPOBKaA U XpaHeHUe

10 TpaHCNOPTUPOBKA U XpaHeHue

XpaHeHue BKB Ha cknagax npegnpustna-usrotosutens (notpeburens) — npu temnepatype
okpyxatouiero Bosayxa ot 5 0o 40 °C 1 oTHOCUTENbBHOM BAAXHOCTU BO3ayxa A0 80 % npwu
Temnepartype 25 °C.

BKB TpaHCcnopTupyoTCs BCEMM BUAAMM TPAHCMNOPTA B KPbITbIX TPAHCMOPTHbIX CpeacTBax
(>Kene3HoLO0pPOXHbIM, aBTOMOOMNbHbBIM, BOAHBIM TPAHCMOPTOM B TPIOMax, B caMofieTax — B
repMeTM3npoBaHHbIX OTCekax) npu Temnepatype oT MuHyc 50 po nawoc 70 °C wu
OTHOCUTENbHOM BAAXKHOCTM BO3ayxa Ao 98 % npu Temnepartype natc 25 °C
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YnakoBka

11 YnakoBKa

Ycrponctea KB DHKC-2 noctaBnsatoTcs B MHAMBUAYANbHOM M TPAHCNOPTHOM Tape.

B ynakosky yknageiBaetca 1 komnnekt ycrporctea bKB DHKC-2, yka3aHHbin B pa3aene 4.
TunoBble pazMepbl UHAMBUAYANbHOW YNAKOBKU:

e 125x125x175 MmM.

Konnuectso yctponcts BKB 3HKC-2, yknagbiBaeMbix B TPAHCMOPTHYO Tapy, rabaputHbie
pa3Mepbl, Macca HeTTo 1 6pyTTO — B 3aBMCMMOCTM OT 3aKasa. Tunosas TPAHCNOPTHAs Tapa:

e rodpokopob pasmepamu 375x350x250 ™M, Bmewarowmn 12 uHAMBMAYANbHbLIX
ynakoBokK 125x125x175 mm;

e roppokopob pazmepammn 345x255x135 mm, BMewaowwmii 4 MHOMBUAYANbHbBIX YNTAKOBKM
125x125x175 mm.
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OxpaHa oKpyxarLien cpeapl

12 OxpaHa oKpy)Katowien cpeabl

CneumanbHble MEPOMPUATUS MO OXPAHE OKPYXKAIOLWEN Cpeabl He NpeayCMaTPMBAOTCS, Tak
Kak BbinyckaeMoe 060pyaoBaHME He WMMEeeT BpeaHbiX BbIOPOCOB M HE OKasblBaeT
OTPULATENIbHOrO BO3AEMCTBMS HA OKpYXAlOWyl cpedy B BMAE 31eKTPOMArHUTHOIO
U3NYYEHMUS.

MHCC-aHTeHHa ABNSETCS NPUEMHOM M HE MOXET MCNOAb30BaTbCA 419 pagvonepenayn
pagAnoCUrHANOB.

BKB 3HKC-2, PykoBoactso no akcnnyartaumu, JHKC.681730.001 P3. Pen. 05.2024 47



MpunoxeHne A. TOCT P M3K 60870-5-101-2006 / TOCT P M3K 60870-5-104-2004.

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

Popmynsip cornaweHnin 0 COBMECTUMOCTU TeleMeXaHMYecKoi cuctembl Ha 6ase BKB
OHKC-2 B cootBetcTBuM ¢ FOCT P M3K 60870-5-101-2006 / OCT P M3K 60870-5-104-
2004.

Hactoswnin dopmynap npencraBnser Habop mapamMeTpoB U MepeMeHHbIX, U3 KOTOPbIX
MOXeT ObITb BbIOpaH NogHabop Ans peanu3aumm KOHKPETHOM CUCTEMbI TeleMexaHMKM Ha
6a3e bKB OHKC-2 B cootsetctBum ¢ TOCT P M3K 60870-5-101-2006 (TOCT P M3K 60870-
5-104-2004).

[ns pana napaMeTpoB A0MYCKAETCA TONbKO OAHO 3HAYEeHMe A5 Kax4on cuctemsl. pyrue
napaMeTpbl, TakKMe Kak Habop AaHHbIX M (YHKUMHR, MCNONIb3yeMblX B HAMpaBieHUU
yrpaBAeHUs n KOHTPONS, NO3BONSOT onpeaenntb Habop unu nogHabopsbl, noaxoaswme
NS UCNOJIb30BAHMSA HA AaHHOM obbekTe. Ha ctagmm Hanaakn obMeHa TeneMexaHn4ecKom
nHbopMaumen Heobxoanmo, YTobbl BbibpaHHbIe NapamMeTpbl OblM COrNacoBaHbl Mexay
JHKC-2 1 obopynoBaHmeM gpyrux Npon3BoauTeNen.

MpuHatbie 0603HaveHus:
O - ®yHkumsa nnmn ASDU He ncnonb3syetcs.

- ®OyHkums unm ASDU ucnonb3yeTtcsi, Kak yKa3aHO B HAcTosleM CTaHgapTe (no
YMOYaHUI0).

[R] - @yHKuMs unm ASDU ncnonb3yeTcs B TOIbKO B 0OpaTHOM HanpaBneHuN.
- OyHkumsa nnm ASDU ncnonb3yeTtcs B 060MX HanpaBieHUsIX.

Bo3moxHbi BbIGOp (nyctoi, X, R wnu B) onpepensetcs Ang Kaxaoro MyHKTa Wau
napameTpa. YepHbIi NPSIMOYrobHUK YKa3bIBAET HA TO, YTO OMLMS HE MOXKET ObITb BbiOpaHa
B HaCTOSAWEM CTaHOapTe.

1. Cucrema unm ycTpoincreso

(MapameTp, xapakTepHbl AN CUCTEMbI; YKa3blBAaeT Ha oOnpenefneHne CUCTEMbl UK
YyCTPOMCTBA, MAPKUPYS OAMH U3 HUXECNeAYoWMUX NPAMOYrO/IbHUKOB 3HAKOM « X»)

roct P MK 60870-5-101-2006

roCT P M3K 60870-5-104-2004

O Ormpe/iesieHHe CHCTEMBI.
crauiun (Bemymmii-Master).

cranuuu (Benomsrit-Slave).

OnpeneneHre KOHTPOIUPYIOLIEH

O Ompenenenre KOHTPOITHUPYEMOM

O OrnpezaeneHyue CUCTEMBI.

O Ornpezaenenyue KOHTPOIUPYIOLIEH
cranun (Bemymuit-Master).

O Ornpezenenne KOHTPOIUPYEMOit
cranuu (Benomerit-Slave).

2. KoHdwurypauus cetu
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MpunoxeHne A. TOCT P M3K 60870-5-101-2006 / TOCT P M3K 60870-5-104-2004.

FoCT P MK 60870-5-101-2006

Touka-Touka O MaructpansHas
PaguanpHas Touka-Touka O MuoroTodeqHas
pamuanbHast

FOCT P MK 60870-5-104-2004

| Touxa-rouxa | Maruerpanbuas

| PaanaapHas FouHca-ToHa | Muororodetiat
panmaibHast

3. ®usuyeckuit ypoBeHb

(MapameTp, xapaKkTepHbIN AN5 CETU; BCE UCMONb3yeMble MHTepdENChl U CKOPOCTU Nepenayu
[AHHbIX MAPKMPYKOTCS 3HAKOM «X»)

CkopocTu nepeaaum (HanpasieHMe ynpaBaeHus)

roCT P M3K 60870-5-101-2006

HecummeTpuyHble HecummeTpuuHble Lenu obmeHa CuMMeTpUYHble Lenu obMeHa

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

V.24/NV.28 ckopoctu 6onee 1200 6ut/c

CTaHAAPTHblE

O 1006uT/c 24006uT/c O 24006uT/C

O 2006uT/C 48006uT/C O 48006uT/C

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

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

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

roCT P M3K 60870-5-104-2004

HecummeTpuyHble
uenu obMeHa
V.24/V.28
CTaH4apTHble

HecuMmeTpuuHble
uenu obMeHa
V.24/V.28,
pekomeHayeMble npu
ckopoctu 6onee 1200
6uT/c

CumMeTpuuHbie uenu obmeHa X.24/X.27

B 1006ut/c
B 006ut/c
B 3006ut/c
B 6006ut/c
B 12006ut/c

B 24006ut/c
B 43006uT/c
B 96006uT/c

B 24006uT/c
B 48006ut/c
B 96006u¥/c
B 92006u¥/c

B 334006uvk
B 560006ut/c
B 640006ut/c

CkopocTtu nepenayu (HanpaBiieHUe KOHTPONS)

| roct P M3K 60870-5-101-2006
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HecummeTpuyHble HecummeTpuyHble Lenu obMeHa CuMMeTpUYHbIE Lenu obMeHa

uenn obmeHa V.24/N.28, pekomeHayeMmble npu X.24/X.27

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

CTaHAapTHble

O 1006uT/c 24006uT/c | 24006uT/c

O 2006uT/c 48006uT/C | 48006uT/C

O 3006uT/c 96006uT/C | 96006uT/C

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

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

rocCTt P MK 60870-5-104-2004

HecummeTpuuHbie | HecummeTpuuHbie CuMmMeTpuuHble Lenu obMeHa X.24/X.27
uenu obmeHa uenu obmeHa
V.24/V.28 V.24/NV.28,
CTaHOAPTHblE pekoMeHayeMble npu
ckopoctn 6oneel200
6ut/C

B 1006w/ | B— 24006ur/c B 24006wr/c B 334006utk
B 2006ut/c | B— 48006u/c B 48006ur/c W 560006uti
B 3006ut/c | B— 96006u/c B 96006ur/c  BM— 640006utic
B 6006ut/c B 92006u/

B 12006uv/c

MapamMeTpbl coeamHeHus (MpU UCNONb30BAHMMU aCUHXPOHHBIX KaHANOB CBSA3M)

roct P M3K 60870-5-101-2006

- Konunuectso 6uT ganHbIx (5,6,7,8)
- Konnyectso cron-6utos (1, 2)

O - YetHocTb oTtcyTcTByeT (None)

- KoHTponb no yetHocTtn (Even)

O - KoHTtponb no HeveTtHocTu (Odd)

rocCT P MK 60870-5-104-2004

4. KaHanbHbIN ypOBEHb

(MapameTp, xapakTepHbI NS CETU; BCE UCMONb3yeMble OMLMM MapKMPYIOTCS 3HaKoM X.)
YKa3bIBaOT MAaKCMMaNbHYO ANUHY Kagapa. Ecnv npumeHseTcs HeCTaHAapTHOe Ha3HayeHue
Ans coobweHnin knacca 2 npu HebanaHCHOW nepepave, TO ykasbieatoT TypelD (wau
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Npentudukatopel tvna) u COT (MpuumHbl nepepaum) BCeX COOOLLEHUM, NMPUNMUCAHHBIX
Knaccy 2.

roCT P M3K 60870-5-101-2006

B HacTosiwem cTaHpapTe ucnonb3ywTcs ToNbko dopMmat kagpa FT 1.2, ynpasnswowmi
cMMBON 1 M PUKCMPOBAHHBIN MHTEPBAN BPEMEHM OXMAAHMS.

MNepepaya no KaHany AnpecHoe none KaHanbHOro YPOBHS

O banaHcHas nepepava

HebanaHcHas nepepaya O OTcyTcTBYeT (TONbKO Npu BanaHcHOM
[nuHa kappa nepenaye)

255 MakcumanbHas aivHa L (umcno 6ainTos) OamH 6ant

(B HanpaBneHuM ynpasneHus) O [Ba 6anTa

255 MakcumanbHas aivHa L (umcno 6ainTos) O CTpyKkTypupoBaHHoe

(B HanNpaBneHWM KOHTPONS) HecTtpykTypupoBaHHoe

5 nostopeHuint - JInbo Bpems, B Te4eHHME 1-254 [InanasoH 3Ha4yeHWM KaHanbHOro
KOTOPOro paspewatotcs nosropenus (Trp), nmbo, | appeca

4MCNO NOBTOPEHWI

lNpn uncnonb3oBaHUM HebanaHCHOrO KaHaNbHOrO YpOBHA cnepytowme Tunol ASDU
BO3BpALAOTCA NpU COOBWEHMAX Knacca 2 (HUM3KMK NPUOPUTET) C YKA3aHWEM MPUUYUH
nepepauu:

[0 CranpapTtHoe Ha3HadeHne ASDU K cooblueHMsM Kknacca 2 MCnoNb3yeTcs CneayloLmMm
obpasom

MOEHTUD®UKATOP Tuna MNpuunHa nepepaum

[XICneumnanbHoe HasHaueHne ASDU K cooblieHnsaM Knacca 2 MCMONb3yeTcs CeAyoLmMM
obpasom

MOEHTUDOUKATOP tvna MpuymHa nepepayn

FOCT P M3K 60870-5-104-2004

B HacToqlweM cTaHgapTe MCNonb3yrTCa ToNbko ¢opmat kagpa FT 1.2, ynpasnswowmi
cumBon 1 1 GUKCMPOBAHHBIN MHTEPBAN BPEMEHU OXUAAHMS.

Mepenaya no kaHany AnpecHoe none KaHanbHOrO YPOBHS
u BanatcHas-nepeaada
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| HebanaHcHas-Repesadta u OfeyFerByet(Ffoabko-Apu-banaHeHon
Repesade)
OnvnHa kagpa u Oaun-Bans

u Makenmanbras-aauHa- L (umeao Gairros) | I Hea-baiiva

| HectpykTypuposatHoe
Mpu Mcnonb3oBaHMM HeBaNaHCHOTrO KaHaNbHOrO YpOBHS cneayowme Tunbl ASDU

BO3BPALLAOTCA MpU COOOLEHUAX Knacca 2 (HU3KMIK NPUOPUTET) C YKA3aHMEM MPUYMH
nepenauu:

B CranpapTtHoe HasHaueHne ASDU K coobLeHMsM Knacca 2 MCNoNb3yeTcs CeayowmMm
obpasom

MOEHTUDOUKATOP t1na MNpuunHa nepepaym

B CneumanbHoe HasHayeHne ASDU Kk cooblieHMsM Knacca 2 MCnosib3yeTcs CeayowmM
obpasom

MOEHTUOUKATOP t1na MNpuunHa nepepaym

5. lpuknagHo ypoBeHb
PexxuM nepepaun npuknagHbIX AAHHbIX

B HacTosweM cTaHpapTe MCNONb3yeTcs ToNbKO pexxum 1 (nepBbiM nepenaeTcs MNagLLniM
6auT), kak onpepeneHo B 4.10 TOCT P M3K 870-5-4.

O6wwuit appec ASDU

(I'IapaMeTp, XapaKTepHbIX [Ns CUCTEMDI; BCe MCNoJsib3yeEMble BapUAHTbl MaAPKUPYHOTCA

3HaKoMm X).
FOCT P M3K 60870-5-101-2006 FOCT P M3K 60870-5-104-2004
OauH 6ant .
N | OpuH-BanT
]
x] [Ba baiTa n [18a Gaiita

Apnpec o6bekTa MHpopmaumm

(MapameTp, XapaKTepHbI ANg CUCTEMbI; BCE MCMNOMb3yeMble BapUaHTbl MapKMPYTCS
3HaKoMm X).

rOCT P M3K 60870-5-101-2006
O OpuH 6anT CTpyKTypUpOBaHHbI
[Ba 6anTa HecTpyKTyp1poBaHHbI
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| Tpu baiiTa |

FOCT P M3K 60870-5-104-2004
u OpuH BanT O CTpYKTyp1pOBaHHbIM

u [Ba 6aiTa HecTpyKTypupOBaHHbI
Tpu 6aiiTa

MNpuumnHa nepepaum

(MapameTp, XxapakTepHblM O/ CUCTEMBI; BCE MCMONb3yeMble BapWAHTbl MApPKMUPYHOTCH
3HaKoM X).

IFOCT P M3K 60870-5-101-2006
OpuH 6anT | [lBa 6aiTa (6e3 agpeca UCTOYHMKA)

[OCT P M3K 60870-5-104-2004
[ | Onyir Gaitr ‘ JlBa Gaiita (¢ amgpecoM UCTOYHHKA)

Ecnu agpec MCToYHMKA HE UCMONb3YETCS, TO OH ycTaHaBnuBaeTcs B 0.

FOCT P M3K 60870-5-104-2004

OnvHa APDU

(MapameTp, xapaKTepHbll 49 CUCTEMDbI, YCTaHABAMBAOWMIA MaKCMManbHyto anmHy APDU B
cucteme).

MakcuManbHag anvHa APDU paBHa 253 (Mo yMonyaHuio). MakcumasbHas aJivHa MoXeT 6biTb
YMEHbLUEHA A1 CUCTEMBI.

MakcumansHas gavHa APDU ang cuctem.

Bbi6op cTranpapTHbix ASDU
Mudopmaumsa o npouecce B HanpasBneHUU KOHTPONSA
HasHaueHue naeHTudpuKaTopa TMNa U NPUUUHBI Nepeaaym

(MapameTp, xapakTepHbI AN CTaHLMK).

rOCT P M2K 60870-5-104-2004
MpuunHa nepepaum

MOEHTU®UKATOP
TUNA

<1> M_SP NA_1
<2> M_SP TA 1
<3> M_DP_NA_1
<4> M_DP TA 1
<5> M_ST NA_1
<6> M_ST TA 1
<7> M_BO NA 1
<8> M_BO TA 1
<9> M_ME_NA 1
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<10> | M_META 1
<11> | M_ME_NB_1

<12> | M_ME_TB.1

<13> | M_ME_NC_1

<14> | M_ME_TC 1

<15> | M_IT.NA_1

<16> | M.IT.TA1

<17> | M_EP.TA 1

<18> | M_EP.TB.1

<19> | M_EP.TC 1

<20> | M PSNA1 l. B
<21> | M_ME.ND_ 1 B
<30> | MSP.TB.1 - B
<31> | MDPTB.1 - B
<32> | MST.TB.1 - B
<33> | MBOTB 1 - B
<34> | M. METD 1 - B
<35> | M_ME_TE_1 - B
<36> | M_ME_TF 1 - B
<37> | MIT.TB.1 ]

<38> | MEP.TD 1 ]

<39> | MIT.TB.1 ]

<40> | MEP.TD 1 B

<45> | CSCNA1

<46> | CDCNA1

<47> | CRCNA 1

<48> | C_SE.NA 1

<49> | C_SENB 1

<50> | C_SE.NC 1

<51> | CBO NA 1

<70> | M_EINA1

<100> | CICNA_1

<101> | CCINA1

<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_.ME_NC_1

<113> | P.ACNA_1

<120> | F FRNA 1

<121> | F SR NA 1

<122> | F.SCNA 1

<123> | FLSNA_1

<124> | F AF.NA 1

<125> | F CG_NA_1

<126> | F.DR_TA 1

roCT P M3K 60870-5-101-2006
ULEHTUDUKATOP IpusmHa nepenasy
TUNA 112|3]4]5
<1> | MSPNA1

6

7
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<2> M_SP TA 1 [ ]
<3> M_DP_NA 1 e
<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> MMENAT | | | |
<10> | M META1 ]
<11> | M MENB.1 ]
<12> | M METB.1 ]
<13> |MMENC1 | | | |
<14> | M METC1 ]
<15> | MIT.NA_1 ]
<16> |[MIT.TA1 ]
<17> | MEPTA1 ]
<18> | M_EPTB.1 ]
<19> |[MEPTC1 ]
<20> | M_PSNA1 ..
<21> |MMEND1 | |

<30> | MSPTB.1 ]
<31> | MDPTB.1 ]
<32> | MSTTB.1 ]
<33> | MBO TB 1 ]
<34> | M METD 1 ]
<35> | M_ME_TE.1 ]
<36> | M_ME_TF 1

<37> | M.IT.TB.1

<38> | M_EPTD 1

<39> | M.IT.TB.1

<40> | MEPTD 1

<45> | CSCNA_1

<46> | CDCNA1

<47> | CRCNA 1

<48> | C_SENA1

<49> | C_SENB_1

<50> | C_SENC_1

<51> | CBO NA 1

<70> | M_EINA 1

<100> | CICNA 1

<101> | C_CINA_1

<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.ME_NC_1

<113> | P ACNA 1

<120> | F FRNA 1

<121> | F SR NA 1

<122> | F.SC_NA 1

<123> | F.LSNA 1

<124> | F AF.NA 1

<125> | F.CG.NA_1
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[<12e> [rorTA1 [N I

0603HaueHuns:

Cepble NpSIMOYronbHMKK: onums He TpebyeTcs.

YepHbli NpAMOYroNbHUK: OMLUMS, HE pa3pelleHHas B HACTosLWeEM CTaHaapTe.
MycTorn npsMoyronbHukK: dyHKuma nnm ASDU He ncnonb3syercs.
MapkupoBka MaeHTudukatopa Tmna/lpuumHbl nepenayn:

X - MCnonb3yeTcs TONbKO B CTAaHAAPTHOM HANpaBNEHWUM;

R - ncnonb3yertcs Tobko B 06paTHOM HanpaBneHUu;

B - ucnonb3syetcsa B 060Mx HanpaBneHusX.

6. OcHoBHble npuKnagHbie GYyHKLUU
MHuumanusaums craHumm
O YpaneHHas MHUUManusaums
LUuknuyeckas nepenaya AaHHbIX
O Lnknuyeckas nepenaya AaHHbIX
Mpoueaypa uteHus
I Mpouenypa yteHus
Cnopaauueckas nepepaya
LICnopaanyeckas nepenava

[y6nupoBaHHaa nepepaya 06bLEKTOB MHGOPMaUMM NpU  CNOPAAUYECKOM NpUUUHE
nepepauu

(MapaMeTp, xapakTepHbIN AN CTAHUMKU; KAXKAbIM TUM UHDOPMALMM MAPKUPYETCS 3HAKOM X,
ecnn oba tvna - TypelD 6e3 meTku BpeMeHu u cooTseTcTBytoWwMi TypelD ¢ MeTKoM
BPEMEHM ~— BbIJAKOTCS B OTBET HA OAMHOYHOE CMOPaAMyecKkoe W3MeHeHue B
KOHTpONupyeMoM obbekTe).

Cnepytolwime MAEHTUDUKATOPLI TUMOB, BbI3BaHHbIE OAMHOYHBIM U3MEHEHMEM COCTOSHMSA
obbekTa MHbOPMaLMK, MOTYT NepefaBaTbCs NOCNef0oBaTENbHO. MIHAMBMAYaNbHbIE agpeca
06beKkTOB MH(OPMALMK, ANS KOTOPbIX BO3MOXHA AyOnMpoBaHHAsA nepeaaya, onpeaensorcs
B MPOEKTHOM AOKYMEHTALMMU.

0 OpHoaneMeHTHas nHdpopmauma M_SP_NA 1, M SP_TA 1, M_SP_TB_1,

BKB 3HKC-2, PykoBoactso no akcnnyartaumu, JHKC.681730.001 P3. Pen. 05.2024 56



MpunoxeHne A. TOCT P M3K 60870-5-101-2006 / TOCT P M3K 60870-5-104-2004.

M_PS NA 1
O OsyxanemenTHasuHdbopmaumsM_DP_NA_1,M_DPTA1,M DP TB_1
O UHdbopmaumsa o nonoxeHun otnaek M_ST NA_ 1M ST TA 1,M ST TB_1

O Crpoka w3 326ur M_BO_NA_1,M BO_TA_1,M BO_TB_l(ecnn onpepeneHo nAns
KOHKPETHOro npoekTa, cm. 7.2.1.1)

O MN3mepsieMmoe 3HauyeHue,
M ME_ND 1,M ME TD 1

HOPMann3oBaHHOE M_ME_NA 1M ME TA 1,

0 U3mepsiemoe 3HavyeHune, macwTabuposaHHoe M_ME NB_1,M_ME_TB_1,M_ME TE_1

[0 U3mepsiemoe 3HayeHue, KOpoTkuh ¢opmat ¢ nnasatowen 3anaton M_ME_NC 1,
M ME TC 1,M ME_TF_ 1

Onpoc cTaHuuu

O0- O6wwmn

O- lpynnal OO- pynna7 O- lpynnal3

O- lpynna2 O- lpynna8 O- lpynnal4

- pynna3 - Mpynna% O- lpynnal5

O0- Mpynna4 - Mpynnal0 LI- Mpynnalé

O- lpynna5s O- lpynnall O-Anpeca 06bekTOoB MHGOpPMauuu,
O- Mpynnaé O- Mpynnal2 puRapnexatinx

LO/KHbI ObITb NPUBELEHDbI B OTAE/bHOM
Tabnuue

CUMHXpOHM3aLMa BpeMEeHH

[X]- CMHXPOHM3ALNS BPEMEHMU

Mepepaya KoMaHp,

O lMpamas nepenaya KOMaHAg,

[0 MpsiMas nepefaya KOMaHL yCTaBKK

CMNepenaya KOMaHA € npeaBapuTenbHbIM BbIBOPOM

[0 MNepepnaya KOMaHA yCTaBKK C NpeaBapuTeibHbIM BbIBOpOM
0 Ucnonb3osanme C_SE_ACTTERM

O Het pononHUTeNbHOro onpepneneHna onnNTENbHOCTU BbIXOAHOIO MMNYynbCa
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COKopoTkui umnynbsc (anutenbHocTb 1 cek.)

COONMHHBIM UMNYNLC (BIMTENbHOCTb 2 CeK.)

CIMoCTOSAHHDBIV BbIXOA, (AMTeNbHOCTb 255 cek.)

Mepepaya MHTErpanbHbIX CyMM

[0 Pexxum A: MecTHas dukcaums co cnopaguyeckon nepenayen
[0 Pexxum B: MecTHas dukcaumsa ¢ onpocoM cYeTYnKa

O Pexum C: Dukcaumsa 1 nepeaaya npu noMoLLM KOMaH4 onpoca CYeTYMKa

O Pexum D: ®ukcauus KOMaHAOW ONpoca CYEeTYMKa, QGUKCMPOBAHHbIE 3HAYEHUS

Co00LaTCs CNopaanyecku

O CunTbiBaHME CYETYMKA

0 ®ukcauma cuetumnka 6e3 cbpoca

0 ®ukcauma cyetunka co cbpocom

] C6poc cyetumka

CMHXPOHM3aLMA BPEMEHU

[0- 3anpoc cyetynkos rpynnbl 1

[0 3anpoc cYeT4YMKOB rpynmnbi2

[0 3anpoc cYeT4YMKOB rpynmnbl3

[0 3anpoc cyeTynkos rpynmnbi4

3arpyska napamMetpa

L] MoporoBoe 3Ha4YeHUe BENNYMHDI

O KoadpdUumMeHT crnaxmBaHus

O HwxHui npepen ang nepenadu 3Ha4eHUM U3mMepaemMon BeNUUUHbI
O BepxHuit npenen gns nepenadm 3Ha4YeHUM M3MepseMon BENNYMHDI

AKTMBauuMa napametpa

[0 AKTMBaALMS/0EaKTUBALMS MOCTOSAHHOW UMKIMYECKOW WM MepuoaMyeckon nepenayu

aApecoBaHHbIX 06bEKTOB
Mpouenypa TectpoBaHusa
O Mpouenypa TECTUPOBAHMS
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Mepecbinka dainos

[Nepecbinka ¢annos B HAaNpPaBNEHUN KOHTPONS

CMpo3payHbiv dann

CMepenaya AaHHbIX O MOBPEXAEHUAX OT annapaTtypbl 3aLWUThI
[0 MNepepnaya nocnenoBaTenbHOCTU COBbITUN

(lMepenaya nocnenoBaTeNbHOCTU PErMCTpUPYEMbIX aHANOrOBbIX BENUYMH
Mepecbinka ¢gainnos B HaNpaBAeHUU YNPaBIEHUSA

[J Mpospaunbiii daiin

(PoHoBOE CKaHUpOBaHUE

CIdoHosoe ckaHnposaHue

(MoHOBOE CKAHMPOBAHNE — NPUOPUTET NEPeaaYM CaMbli HU3KUN.
Tunbl cpabaTtbiBaHUs GOHOBOr0 CKAHMPOBAHMS:

- NepuoaMyecku C TNpU3HAKOM «(HOHOBOE CKaHMpOBaHWe» (nepuon nepenayu
HaCTpaMBaeTCs OTAENbHO OT NEPUOLOB NEpPeaayun no NepUoLUYEeCcKoOMy anropuTMy)

- ajanTmBHoe -n0b0e M3MeHeHMe napaMeTpa BAeYeT ero nepegavyy C MNPU3HAKOM
«(OHOBOE CKAaHMPOBAHUEN

- NPpU WM3MEHEHUM AKTYaNIbHOCTU - M3MeHeHue Huta IV, NT (ecnnm OHM BKIKOYEHbI B
HACTPOMKax) y napamMeTpa BieYeT ero nepenayvy ¢ NpM3HaKoM «HOHOBOE CKAHUPOBaHUEY.

MonyueHune 3apepXkn nepepaum

OCT P M3K 60870-5-101-2006 rOCT P M3K 60870-5-104-2004

O Mony4yeHune 3a8epxKu | Hoepyserue 33aepmki
nepenauu AepesaytH

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

OnpepeneHue TaiiMayToB

3HaueHue no Bbi6paHHOe
Mapametp MpuMevaHus
YMONYaHUIO 3HauyeHue
to 30c TaliMayT Npu yCTaHOBNEHUWU COEIUHEHUS
ty 15c TavMayT npu nocbike unn TectupoBaHun APDU 15
t 10¢ TaiMayT NS NOATBEPXKAEHMS B CJly4ae OTCYTCTBUS COOBLLEHUS 10
C JaHHbIMUE2<t1
ts 20¢ TavmMayT ons nocbikM BNOKOB TECTUPOBAHUS B CllyYae A0Nroro 20
npocros
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MpunoxeHne A. TOCT P M3K 60870-5-101-2006 / TOCT P M3K 60870-5-104-2004.

MakCMManbHbIM AMana3oH 3HAa4YeHUM Ans BCexX TaWmayToB paBeH: oT 1 oo 255 cekyHpa ¢
ToyHoCTbIO 1 C.

MakcumanbHoe uucno k  HenoateepxkaeHHbix APDU  dopmata | w  nocnegHux
noarsepxaarowmx APDU (w):

3HaueHue no |[pumevaHus
Mapametp
YMOJTYQHUIO
MakcuManbHas pa3HOCTb NepeMeHHOW COCTOSIHUS Nepenaym U HoMepa
K 12 APDU
nocnegHero noareepxaeHHoro APDU
W 8 APDU MocnepgHee noaTsepxaexne nocne npuema w APDU dopmarta |

MNMapametpbl K n W He nognexat n3aMeHeHuIo.

Homep nopta

Mapametp 3HaueHue MNpumeuanus

Homep nopTa 2404 HactpaunBaeMbiii
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MpunoxeHue b. MpoTtokon SNMP

NMpunoxeHune b. NMpotokon SNMP

B pamkax npotokona SNMP v1 3HKC-2 noppepxuBaeT nepepady cnepytwouwen 6asbl
ynpasnswowen uHdopmaumm unm Management Information Base (MIB) (dawnn *.mib ans
JHKC-2 pocTyneH no ccbiike):

MIB-o6bekT Onucanue 3HauyeHue (npumep, TMN)
SysDescr.0 HanmeHoBaHuWe ycTpoiicTea Time sync module ENCS-2
SysUpTime.0 Bpems pabotbl XX hours, XX minutes, XX.XX seconds
www.enip2.ru, ed@ens.ru,
SysContact.0 KoHTakTHas MHdpopmaums +7 (818-2) 64-60-00
SysName.0 Moandukaums ycTponcTaa, CepuiHbIM HoMep, ENCS-2 s/n, f/w
Bepcusa BctpoeHHoro MO

IfNumber.0 Konuyectso uHTepdercos 5
IfTable.O: Tabnuua cTaTUCTUKM MHTEpdENCOB:

Ifindex.X Homep nHTepderica 1..5

ifDescr.X Onwucanune GPS(internal); rs485; rs232-1; rs232-2

iflInOctets.X MpuHaTo 6anT (UNSIGNED32)

ifOutOctets.X OtnpaBneHo 6aWT (UNSIGNED32)

diagSerialNumers.0
diagFirmware.0
diag6Ccount.0

diag6Dcount.0
diag5Ccount.0
diag5Dcount.0
diag8FABcount.0
diag8FACcount.0
diag6Cerror.0
diagé6Derror.0
diag5Cerror.0
diag5Derror.0
diag8FABerror.0
diag8FACerror.0
diagBKVsynh.0
gpsStatusLatitude.O0
gpsStatusLongitude.0
gpsStatusAltitude.0
gpsStatusPDOP.0
gpsStatusHDOP.0

gpsStatusVDOP.0
gpsStatusTDOP.0

gpsStatusTemperature.0

gpsDecodingStatus.0

gpsGetTime.0
gpsGetUTCinfo.0

gpsStatusNumSVsolution.

0

gpsStatusNumTrackSV.0
gpsSatTrackingTable.O

gpsSatTrackinglndex.X
gpsSVPRN.X

CepwuiiHblit HOMep
Bepcus scTpoenHoro M0
Konuuectso kagpos 6C

Konnyectso kagpos 6D

Konnyectso kagpos 5C

Konnyectso kazpos 5D

Konnyectso kagpos 8FAB

Konuyectso kappos 8FAC

Konuuectso owmnbok kagpos 6C
Konuyectso ownbok kagpos 6D
Konnyectso owmnbok kagpos 5C
Konnyectso ownbok kagpos 5D
Konuuectso ownbok kagpos 8FAB
Konnyectso ownbok kappos 8FAC
CocTosiHMe CBA3M CO CMYTHUKaMK
LLnpoTa

HonroTta

BbicoTa

CHMXKEeHMe TOYHOCTM NO MECTOMOJIOXKEHUHO
CHMKeHMe TOYHOCTM B FOPU3OHTAsIbHOM
Na0CKOCTH

CHMXeHME TOYHOCTU B BEPTUKANIbHOM MI0CKOCTH
CHWXeHME TOYHOCTU N0 BPEMEHU
Temnepatypa moayns

Cratyc pacwudpoBku

CTaTyc CMHXPOHM3aLMK
CTaTyc nonyyeHus uHbopMaLmm
Yncno Mcnonb3yembix CryTHUKOB

O6Lee yncno CnyTHUKOB
MHbopmauma o cnyTHUKax:

MHpekc anemeHTa Tabnuubl
[MopsaKoBbI HOMEpP CNYTHMKA

s/n

f/w

cnymebHas uHgopmayus
cnymebHas uHgopmayus
cnymebHas uHgopmayus
cnywebHas uHgpopmayus
cnyxebHas uHgpopmayus
cnymebHas uHgopmayus
cnymebHas uHgopmayus
cnymebHas uHgopmayus
cnyxebHas uHgpopmayus
cnywebHas uHgpopmayus
cnymebHas uHgopmayus
cnymebHas uHgopmayus
BKV out of sync; BKV synh with GPS
64.541039 (OCTET STRING)
40.550919 (OCTET STRING)
61.541935 (OCTET STRING)
0 (OCTET STRING)

0 (OCTET STRING)

0 (OCTET STRING)

1 (OCTET STRING)

38.137306 (OCTET STRING)

Doing fixes; Don't have GPS time; PDOP is too
high; No usable satellites; Only 1 usable sat;
Only 2 usable sats; Only 3 usable sats; The
chosen sat is unusable; TRAIM rejected the fix
GPS have not set a time; GPS set time

GPS not have UTC info; GPS have UTC info

(UNSIGNED32)
(UNSIGNED32)

1...n, roe n-obLiee YMCNo CNYyTHUKOB
(INTEGER)
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MpunoxeHue b. MpoTtokon SNMP

gpsSvChanel.X Homep kaHana

gpsSvSignallLevel.X YpoBeHb curHana

gpsSvAzimuthAngle.X A3MMYT CNyTHMKA

gpsSvElevationAngle.X BbicoTa cnyTHMKA HaL rOPU30HTOM

gpsSvType.X MpuHagnexHocts k THCC

gpsSvUsed.X CraTyc MCnonb30BaHMUs CMyTHMKA

gpsSvTimeFix.X CnyTHMK MCMONb3yeTcs ANS YCTaHOBKU BPEMEHM

gpsSvPosFix.X CnyTHMK UCNonb3yeTcs Ans onpeneneHus
KOOpAMHAT

(INTEGER)

40.000000 (INTEGER)

296.000000 (OCTET STRING)
19.000000 (OCTET STRING)

GPS; GLONASS; Beidou; Galileo; QZSS
used; not used; undefine

used; not used; undefine

used; not used; undefine
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