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O NABJTEHME BBEAEHME

BBELAEHWE

[aHHbli  [OKYMEHT OnucbiBaeT 06nacTb NPUMEHEHUS,
(OYHKLMOHANbHbIA  COCTAB,  OCHOBHble  TEXHMYECKME
XapaKTePUCTUKKM,  KOHCTPYKUWIO, NOPSAOK  BBOAA B
3KCNAyaTaLUMIo M TEXHUYECKOr0 06CNYXMBAHNA YCTPOACTBA
cbopa 1 nepefaun gaHHbix GARA (manee — ycTpoiicTBo,
YCN[, GARA).

NHdopMaums, ykasaHHas B pyKOBOACTBE M0 9KCMyaTaLum,
PErynspHO MepecMaTpuBaeTcs W [OMOJHAETCS, B TOM
yncne C Uenbld packpbiTMs HOBbIX  (QYHKLMOHANbHbIX
BO3MOXHOCTEM  yCcTpoicTBa. B KOHCTpyKUMKO W
TEXHMYECKME XapaKTEPUCTUKM GARA MOryT 6biTb BHECEHDI
npuBoAsLme K YXYOWeHUHO
9KCMNAyaTaUMOHHbIX Ka4YeCTB NPOAYKTA, HE OTPAXEHHbIE B
PYKOBOZACTBE M0 9KCnyaTaluu.

YcTpoiictBo GARA cooTBeTCTBYeT
E H [ TpeboBaHMAM TEXHUYECKOro
pernaMmeHTa TaMo)eHHoro cotosa «0
6e30nacHoCTH HU3KOBOJIbTHOIO
obopyaoBaHus» (TP TC 004/2011) un
«9NeKTpoMarHuTHas

COBMECTUMOCTb TEXHUYECKUX
cpegcte» (TP TC 020/2011).

N3MEHEHNA, He

K aKcnyaTauuu Jonyckaercs
KBann@ULMPOBaHHbIi o6nafatoLuit
HEOOXOAUMbIMU  NPOMECCUOHANBHBIMUA  3HAHUAMU U
HaBbIKaMu, FPYNMoii JOMYyCKa Mo 31eKTPOHe30NacHOCTU He
HWxe |ll, M3yunBLUWA PYKOBOACTBO MO 3KChyaTauuu B
NONHOM 06bEME.

ycTpoircTBa
nepcoHarn,

PyKoBoACTBO MO aKcnayaTaUMW — HE  COAEPXNT
ncyepnbiBarolled  MHGOpMaLMM MO OBECheYeHuto
6e30MacHOCTM B MPOLECCE 9KCMayaTaluu YCTpoiAcTBa.
OfHako, 0c060€ BHUMaHWe cneayeT yAenuTb TpeboBaHUAM

6830I’IaCHOCTVI, BblAeNeHHbIM B NOKYMeHTE
COOTBETCTBYHOLMM 3HAKOM.
BHUMAHWE!
Hapywexue TpeboBaHuit
6e30nacHOCTM  MOXET  BbI3BaTb
NOBpEeX/eHve 060pyaoBaHus,
NPUMBECTU K TAXKENbIM TPaBMam Uiu
CMepTH 06CNYXUBAKOLLEr0
nepcoHana.

BaxkHast MHdopmMaLWs, Cnoco6eTByiolas npaBuibHOMY
NPUMEHEHWMIO  YCTPOIACTBA, BbIAENEHA B  [OKYMEHTE
CNefyHOLLMM 3HAKOM:

° NHOOPMALINA
1 B pasgene MHbopMaumsa npueeaeHsbl

OCOBEHHOCTM U XapaKTEpPUCTUKM
YCTPOWCTBA,  KOTOpbIM  cleayeT
YAENNUTb 0COB0E BHUMAHME.

Ccbinka Ha Buaeodainbl BblgefeHa B [OKYMEHTe
Cneayrowmm 3HakoMm:
CCbIJTKA HA BUAEO®AIN
Conepxut CCbI/IKY Ha
BUJEOMHCTPYKLUMIO  Unu  Apyrom
BUeoMaTepuan, pekomeHgyemblii K
npocMoOTpy no Teme pasfena
[OKyMeHTa.

Ha nto6ble Bonpochkl No npumeHeHnto GARA onepaTuBHO
OTBETUT CNYXKOa TEXHNYECKON NOAAEPKKM

24x7
' Tenedow: 8 (800) 555 25 11

e-mail: 01@i-mt.net
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O NABJTEHME MOZNOUKALIMK

MOANOUKALINNA
GARA - |A- b -|B  -|l -

HanpsXeHve onepaTMBHOIO MUTaHUS 220 220/110 B AC/DC
24 248 DC
Moaynb RS-485 6RS 6xRS-485 (master/slave)
Moaynb Ethernet 2TX 2xEthernet 100Base-TX
2TX2SFP 2xEthernet 100Base-TX+2xSFP (SFP-mogynn nocTasnsotes onymonansHo)
Moaynb pe3epBHOro KaHasna cBasu 0 Mogaynb oTcyTcTBYeT
SIM 46/3G

lpuMeyaHmne: OTCYTCTBYIOLLME NO3MLMM B KOHLIE 0603HAYEHNS MOANDUKALMM AONYCTUMO He YKa3biBaTb Mpu 3aKase.
Mpumep 0603HaueHns Mogndukauynm: GARA-220-6RS-2TX2SFP-SIM.

GARA. PyKOBOACTBO MO aKcnayaTaymu 5
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O NABJTEHME KOMMNEKT MOCTABKN

KOMTIEKT MOCTABKW

Moo N —

YCTpoiicTBO cbopa 1 nepeaayn aaHHbIx GARA
KOMMNEeKT MOHTaXHbIX YacTeil

TexHuyeckuin nacnopt

AnTeHHa A0-800/2100-M

[ocTaBnsercs ¢ ucrnoaHeqnem GARA-A-6RS-B-SIM

ONMUMOHAJTBHO

1Twr
Twr
1Twr
Twr

a AN —

O o o

1
12
13

Moaynb MeaHblid SFP-TP-RJ45

Mogynb IFSFP-M-LX-LC-1310-2-DDM

Mogynb IGSFP-S-LX-LC-1310-10-DDM

KabenbHas c6opka SMA (male)-SMA (female) RG-58 (20 meTpoB)

Kabenb-yannHuTens 415 NOAKMOYEHNS aHTeHHbl Tuna RG-58 A/U aanHoi 20 M

KabenbHas c6opka SMA (male)-SMA (female) RG-213 C/U PVC (50 meTpos)

Kabenb-yannHuTens Ans NOAKMOYEHNS aHTeHHbI Tuna RG-213 C/U PVC gnukHoit 50 M
PasBerButenb nurepdeinca RS-485 mapa-3

PasgerButens nHteptenca RS-485 [napa-6

YCTPOWCTBO 3alimnThl nHTepdeiica RS-485 ®nokc-RS

YCTPOWCTBO 3alimThbl nHTepdeiica Ethernet ®nokc-ETH
Mpeo6pasosatenb uHtepdeiica l0kka (RS-485 <-> USB)

Kabenb cesaan USB (USB 2.0 TYPE A - USB 2.0 TYPE B)

Cucrema MonuntopuHra KOHOUTYPATOP KIWI-MONITOR

®unbTp ceteBbix nomex drokc-O

GARA. PykoB0oACTBO MO aKcnayaTayuu
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OrNMABNEHWE HASHAYEHWE

1T HASHAYEHWE

YCcTpoiicTBO c6opa M nepefaun faHHbIx GARA (nanee — GARA, yCTpoiicTBO) npeiHasHayeHo A5 GyHKLUMOHUPOBAHNS B COCTaBe
cucTem c6opa 1 nepeaaun gaHHbix (APM, ACY, CCMN COTW ACCO v ap.) B KayecTBe YCTpOICTBa CpefHero yposHs. GARA
obecneynBaeT c6op MHHOPMAaLMKM C YCTPOICTB NoneBoro ypoBHs (P3A, MUI, cueTumnku, AaTumku 1 np.) no nHTepbdeiicam RS-
485, npeofpa3oBaHme NONYYEHHbIX AaHHbIX 1 Nepeaady Ha BbILIECTOSLLMIA ypoBeHb Mo KaHanam Ethernet n/unu RS-485.
MpeaycMoTpeHa BO3BMOXHOCTb OpraHu3aLuu pe3epBHOro 6eCNpoOBOAHONO KaHana CBSA3W C BEPXHUM YPOBHEM MO MOBUMbHbBIM
CeTAM nokonenuin 2G-4G.

GARA ofecneunBaeT CUHXPOHW3aUMIO BPEMEHW YCTPONCTB NONEBOr0 YPOBHSA Mo UHTepdeiicy RS-485. CMHXpOHM3aLMSA BpEMEHN
CaMoro ycTpoilcTBa ofecnedyeHa no CTaHAapTHbIM NpoTokonam no uHTepdeitcy Ethernet u/unu no npotokony IRIG-B yepes
Creuyann3npoBaHHbIii pasbem Ha KOpryce YCTPOCTBa.

YCIM/ ofecneynsaeT NpuemM KOMaH[ TeneynpaBieHnst C BbILLECTOALLIEr0 YPOBHS, 06paboTKy 1 nepeaady yCTpoiMCTBaM Nonesoro
YPOBHS. YCTPONCTBO NOAAEPKNBAET BO3MOXHOCTb 3a[jaHNs NOMb30BATENbCKMX anrOPUTMOB FMOKOI NOMUKN.

GARA nossonser pellath 3afjaun WMPOKOrO CMNeKTpa Ha MOACTAHUUAX, SNEKTPOCTaHUMAX, MPOMBbILNEHHbIX NPEANPUATUSX 1
Apyrux o6bekTax. MOXeT BbIMOAHATL (YHKUMM KOHTpOANepa TenemexaHwky, npeo6pasoBaTens KOMMYHUKAUMOHHbBIX
NPOTOKOOB W Ap.

[MoAneBOW YypoBEHDb

PeaeitHas sawmta

B EN

Antein-O1 Anten AoTuk-TMAoc

AnarHoctuka

Meaucca KakTtyc

Kun

UPUC-120 NPUC-O

Ethernet
TX/FX

Ethernet TX

OCHOBHOM

pPe3epBHbIN KOHOADI

OCUUAAOTPAMMDI

Ayrosas 3awmTa conTt

HKYpPHAAbI

Aaitm-MNaloc Laurel

CUeTumnKkmn AaTumku

Mpouune yctporcTea,
noAAep>xusaoLme o
nHTepopenc RS-485 TAOHACC/GPS

GARA-TIME

MHOroPUHKLMOHAABHbBIN KOHTPOAAEP,
MOAYAU BBOAO-BbIBOAC

GARA-DIN
* MOKCUMMAABbHOE KOAMUECTBO
nepeaaBaeMbix curHasos — 10 OO0

PucyHok 1.1 = CTpyKTypHas cxema cucTeMbl c60pa 11 nepefaynt aHHbIx
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OTNABNEHME | KOHCTPYKLIWA

2 KOHCTPYKUWA
2.1 OBLUME CBEAEHMA

YCTPOIACTBO BbINOMHEHO B BM/E MOHOB/I0KA B METANNNYECKOM Kopnyce (pl/lcyHOK 2_1)
Ha ﬂVILLeBOVI faHenn yCTpOVICTB& pacnoioXeHbl KNeEMMbI 1 pa3beMbl ANA NOAKMTHOYEHNA BHELIHUX COG,[I,I/IHEHVIVI, cBetoanonbl
WHAMKALMN PEXMMOB PaboTbl.
YCTaHOBKa yCTpOIZCTBa MOXET 6bITb BbINONHEHA Ha MOHTaXHYO MOBEPXHOCTb. |'a6ap|/1THb|e N YyCTaHOBOYHbIE pa3Mepbl
npuBefeHbl B COOTBETCTBYIOLLEM pasfene (pl/lcyHOK M)

CeeTtoanoa RS-485 Murtanue

© Haanume obMeHa HgPOpMaumen
m 220/110 B AC/DC

LWecTtb nopTtoB RS-485 m 24 B DC
AASl OMPOCA YCTPOMUCTB
MOAEBOro YpoBHS Ceetoavnoa FOTOB

B Modbus-RTU

m [EC 60870-101

P 000088820 | Com bemnet @ YcTpoiicTBO GPUHKLMOHMPYET MCNPABHO
B [IpeAYCMOTPEHA BO3MOXHOCTb v, v oror | tras oretman B _
nepeKAlUeHIs B pexkum Slave ¢ bISBAEHO HEUCMPABHOCTL YCTPOMCTBA,

AAS CBAA3U C BEPXHUM YPOBHEM He NPEenATCTBYIOWLAA BbINOAHEHUIO
OCHOBHbIX CPYHKLUMIN
© YcrtpoiicTeo HemncnpasHo

UHAMKaATOP paBoTbl YycTpomcTaa

SMA nopT AAq 3G/4G aHTEHHbI*

YeTbipe nopta Ethernet

m 2xEthernet 100Base-TX
B 2xSFP-caoTa (TX/FX)*

USB-B B yeTbipe He3aBUCUMbIX NOPTA
 ABO HE30BUCMMBIX MOPTA U ABA NOPTa
c pesepsupoBaHuem PRP, HSR**, RSTP
u ABE rpynfel pe3epsnpyemblx
noptoB PRP, RSTP

TOAbKO AAs ETHT1 n ETH2

CepBUCHbBIN MOPT AAS MOAKAIOUEHUSA
K MK B npouecce HOCTPOMKK

USB-A
MopT AAS MOAKAIOUEHUS

CPAELL-HAOKOMUTEAEN N CKAUUBAHUSA
APXMBA XYPHAAOB U OCLIMAAOTPAMM

® Modbus-TCP
m [EC 60870-104
SIM*

@), m [EC 61850 MMS
# S
CaoT ana SIM-kapTbl

IRIG-B/PPS
AASl OPraHM3aUUN PEe3EepPBHOro
KOHOAQ CBFI3U C BEPXHUM YPOBHEM

SMA NopT AASl MOAKAIOUEHUA MCTOUHUKA
TOUHOrO BPEMEHU/KOPPEKLUN BPEMEHU

- ONUMOHAABHBIE MOAYAU ® csetutr © muraer O OTKAIOUEH

PucyHok 2.1 - BHelUHWi4 BUA yCTPOACTBA

@
1 Inda ckauvBaHws 3D-mMofenm ycTpomcTBa nepenauTe no Cebiike.

2.2 MAPKVIPOBKA W MJTOMBUPOBAHUE

Ha nuueBoii YacTu Kopnyca yKasaHbi:

MOAMDUMKaLNS YCTPOIACTBa;

3aBOACKOIA HOMED;

fiata Npon3BOACTBa;

3HaK CepTVIC])VIKaTa COOTBETCTBUSA,

MapK1poBKa pasbemMos.

TOBaprIVI 3HaAK NPeanpuATUA-N3roToBNUTENA,

Ha3Ha4YeHnd opraHoB NHAMKaALWW;

KOHTaKTHbIE€ JaHHblE KOMMaHWW MPON3BOANTENA.

TpaHcnopTHas MapkupoBka Tapbl - no FOCT 14192-96, B TOM umuchie Ha yNakoBKY HaHECEHbI M306paxeHnst MaHUNYNALMOHHBIX

3HaKOoB: «Xpynkoe. OCTOPOXHO», «<bepeyb oT Bnaru», «Bepx».
Mnom6upoBaH1e NPoOM3BOANTCS CreLnanbHO aTUKETKOM, paspyLuatoLeics Npu BCKPbITUM YCTPOACTBA.

VVVVVYVYVYY
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Ol NTABJTIEHWE TEXHUYECKWE XAPAKTEPUCTUKN

3 TEXHUHECKME XAPAKTEPUCTVIKA
3.1 UHTEPOECHI RS-485

Tabnuua 3.1
MAPAMETP 3HAYEHUE
1.1 | KonnyecTBo nHTepdeiicos 6
1.2 | Pexum paboTbl master/slave’
1.3 | NoanepxunBaeMble NPOTOKOMbI 06MeHa MHPOPMALIMEN B pexmMe master Modbus-RTU
rOCT P M3K 60870-5-101-2006
MakcumasibHOe KoNMYeCcTBO OMnpallMBaeMblx YCTPOWCTB B pexmnmMe master 6002
MoaaepxuBaeMble NPOTOKOMbI 06MeHa MHDOpPMaLIME B pexume slave Modbus-RTU

rOCT P M3K 60870-5-101-2006

1.6 | MakcumanbHoe KOAWYECTBO OAHOBPEMEHHO paboTaloLMX MOPTOB B 6
pexxume master
1.7 | MakcMmanbHoe KOAWYeCTBO OAHOBPEMEHHO paboTaloLMX MOPTOB B
pexume slave 4
B ToM uncne no npoTokonam:
- Modbus-RTU 2
-[OCT P M3K 60870-5-101-2006 2
3.2 UHTEPOENCHI ETHERNET
Tabnuua 3.2
MAPAMETP SHAHERME
Wcnonnenne 2TX Vicnonnenune 2TX2SFP
1.1 | KonnyectBo nHTEpdeiicos 2 4
1.2 | ®U3MYECKOE NCMONTHEHNE CETEBbIX MOPTOB RJ-45 2xRJ-45 n 2xSFP
1.3 | Pexum paboTbl YeTbipe He3aBUCKUMbIX NopTa/aBe

1.4

1.5

1.6
1.7

MopaepxnBaemble  MPOTOKOMbI  0BMeHa
NH OpPMaLKe

MonaepxnBaemble NPOTOKObI
CUHXPOHM3aLMN BPEMEHM
MakcuManbHOe KONMYecTBO KIMEHTOB
MakcumanbHoe KONMYECTBO
OIHOBPEMEHHO NOAKIHOYEHHbIX KIIMEHTOB
B TOM Yucne no NpoTOKONaM:
- Modbus-TCP
-TOCT P MK 60870-5-104-2004
-|EC 61850
-SNTP

T MporpaMMHbIi BbIGOP AN Kax[oro nopta RS-485.

[Ba He3aBMCUMbIX NopTa/ ABa
nopTa ¢ PesepBupoBaHmnem
PRP3/ aBa nopTa c
pesepsuposaHnem HSR®/ fBa
ropTa ¢ pesepBrpoBaHmnem
RSTP?

napbl NOPTOB C PE3ePBMPOBAHNEM

PRP®/ nBe napbl NOpTOB C
pesepBupoBaHiem PRP%/ yeTbipe
nopTa ¢ pesepeuposaHinem RSTP?/

[1Ba NopTa C pesepBupoBaHiem
HSR34
Modbus-TCP (server)

FOCT P M3K 60870-5-104-2004 (server)

IEC 61850 MMS (server), GOOSE

SNTP

16
10

AN AW

2 MakcumanbHoe KOMMYecTBO onpalliBaemMblxX YCTPOCTB 0AHUM nopTom RS-485 - 100 wr.
% MporpamMMHbiit BbIGOP.
* PesepBupoBaHne HSR 4OCTYMHO TONbKO Ha nopTax ETHT u ETH2.

GARA. PyKoBOACTBO MO sKCnayaTaumum
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OrTABJIEHUE TEXHWYECKWE XAPAKTEPUCTUKN
3.3 MHTEPO®EWC IRIG-B/PPS
Tabnuua 3.3
MAPAMETP 3HAYEHUE
: [puem curHanos IRIG-B nnm PPS?
1.2 | YpoBeHb curHana TTL
ypoBeHb 0 - 0 B
ypoBeHb 1 - 5B
1.3 | Twun pasbema SMA
1.4 | TopgepxuBaemble Gopmarsl IRIG-B B0OO - BOO7
3.4 NHTEP®ENCHI USB
Tabnuua 3.4
MAPAMETP 3HAYEHUE
11 | USB-B Moaknouenme k MK
12 | USB-A MofkmtodeHre hnelu-HakonuTens
3.5 MOLYJ1b SIM
Tabnuua 3.5
MAPAMETP 3HAYEHUE
1.1 \ Mopaepxusaemble TN SIM-kapTbl mini (2FF)
1.2 \ MoaaepnBaeMble CTaHAAPTbl MOBUALHO CBA3Y 3G-4G
1.3 \ Tun pasbemMa Ang NOAKIYEHNA BHELIHEH aHTEHHbI SMA (female)

jie

PekoMmeHayeTcs nogknoyatb B SFP-nopTbl:
1) OnTU4eckue Moaynu Ans MHOrOMOAOBOrO OMTOBOMOKHA — AAMHA BOMHbI 1310 HM,
ckopocTb 100 M6uT/C, fanbHOCTb NepeAaqun Ao 2 KMm;

° PekoMeHyeTCs annapaTHoe NOAKM0YEHNE aHTeHHbI U SIM-KapTbl BbIMOMHATD K YCTPOWCTBY,
1 OTKJTKOYEHHOMY OT MUTaHWS.
TexHWyeckre napameTpbl aHTEHHbI NPUBEAEHDI B NPUNOXeHUu I

2) ONTUYeckue MOZYNM NSl OOHOMOAOBOrO OMTOBOMOKHA — ANMHA BOMHbI 1310 HM,
ckopocTb 1000 M6éuT/c, ganbHocTb nepeaayun Ao 10 KM;
3) MegHble Moaynu — ckopocTb 100 MéuT/c, fanbHocTb nepegaym fo 100 M.

WHpopmaums o HacTpoiike CBSI3W MO 6ecrnpoBOAHOMY KaHany npueefeHa B KaHanbl onpoca
1 YCNA no TCP/IP (Ethernet n SIM) .

3.6 OMEPATWBHOE MUTAHWE
Tabnuua 3.6
MAPAMETP 3HAYEHWE
1.1 HanpsbkeHue nuTaHns HOMUHaNbHoe, B 220/110 24
1.2 PopToka o NepPeMEHHbIN, [1OCTOSIHHbI
NOCTOSAHHbIN o
BbINPAMIEHHbIN
1.3 [lnana3oH HanpsXXeHus nutaHus, B 85-370 65-265 10-36
1.4 YCTOMYMBOCTb K NepepbiBaM MUTaHug, C, He MeHee 0,1
1.5 TyckoBoii Tok, A, He 6onee 3 6
GARA. PyKoBOACTBO MO sKCnayaTaumum 10
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Ol NTABJTIEHWE TEXHUYECKWE XAPAKTEPUCTUKN

1.6 [InuTenbHOCTb MyCKOBOrO TOKA, C, He 6oee 0,01 0,005

1.7  XapaKTepuCTVKM 3alMTHOTO anmapata B LUENW NuUTaHus
(pekomeHayemble)

1 A, xapakTepucTuka B

1.8 ToTpebneHue Lieneit onepaTMBHOrO TOKa, BT, He 6onee 15 15
1.9  Bpems roTOBHOCTH, MUH, He 6onee 3

1.10 [AnTenbHOCTb COXPaHEHWs XOAa 4acoB MpW  OTCYTCTBUMW

100

onepaTuBHOIO TOKa, 4

BHUMAHWE!
Ha anekTpocTaHLusX 1 06bEKTaX C MOLLHbIMW 371IEKTPOABUraTENSIMM CEAYeT MCMONb30BaTb
GunbTpbl CMHA3HbIX Nomex Tuna Gnoke-dO1 B Lensx NUTaHus yCTPOMCTBA.

1

YCTpOMCTBO He Cpa6aTbIBEET JIOXXHO U HE NoBpeXAaeTca npu CHATUN U noJaye onepaTuBHOro
NMUTaHUA, Npyn nepepbiBax NUTaHNA N060I ANUTENBHOCTM C nocneayoumnm BoCCTaHOBNIEHUNEM,

Mpu nofiavye HarnpsaXXeHna NOCTOAHHOI0 Ui BbINPAMJIEHHOIO TOKa O6paTHOVI NONAPHOCTH, NpKn
3aMblKaHWM1 Ha 3eMJ1t0 Lienei onepaTBHOIO NUTaHKs.

3.7 OUSNYHECKNE XAPAKTEPUCTWKI

Tabnuua 3.7
MAPAMETP 3HAYEHWE
1. KOHCTPYKLNA

1.1 | Fa6apuTHble pasmepsbl, MM, LLUXBXI 103 x 184 x 157
1.2 | Macca, kr, He 6onee 1,5

2. SALINTA OT BAATU A MbINN
2.1 \ CteneHb 3awuTbl kopnyca no FOCT 14254-2015, He HUXe IP40
2.2 \ CteneHb 3awmTbl coeaunuteneit no FOCT 14254-2015, He HUXe P20

3. KIIMMATUYECKOE UCMOJTHEHWE

3.1 | Knumatnyeckoe ucnonHenne no FOCT 15150-69 YXN 3.1
3.2 | [lnanasoH pabounx Temnepatyp, °C MUHYC 40 = e 55
3.3 | BnaxHocTb npun +25°C, %, He 6onee 98
3.4 | ATMochepHoe AaBneHue, MM pT. CT. 550 = 800
3.5 | BbicoTa ycTaHOBKYM Hafl YPOBHEM MOPS, M, He 60n1ee 2000

4. MEXAHWYECKWE GAKTOPHI
4.1 | CTOiKOCTb K MexaHuyeckum Bosgeinctamam no FOCT 17516.1 M43
4.2 | CeiicmocToitkocTb no FOCT 17516.1-90 10 9 6annoB no MSK-64, npu ypoBHE YCTaHOBKY

HaZ HyNeBO OTMETKOW Ha BbicoTe 0 10 M

4.3 | CeitcmocToikocTb no HM-031-01 Il KaTeropus

5. CPOK C/1YXbbl N XPAHEHUSA
5.1 | Cpok xpaHeHust B 3aBOAICKOI YNaKOBKe, MeCALEB, He 60/ee 12
5.2 | CpeaHwit cpok cnyxo6bl, neT 25
5.3 | CpegaHsas HapaboTKa Ha 0TKas3, Yac 125000

GARA. PyKoBOACTBO MO sKCnayaTaumum 11
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OTNTABJIEHNE

TEXHUYECKWE XAPAKTEPUCTUKN

BHUMAHWE! YcTpoicTBO AOIKHO NPUMEHSTLCS B NOMELLEHUSAX, HE COAepXKaLlyX:
» arpeccuBHbIX Napos;
> KWULKOCTeW M ra3oB B KOHLEHTpaLWsX, paspyLUatoLLmX MeTanbl 1 U30AALMIO;

> 3arpeljaeTca dKcnnyatauna yCTpoVICTBa B NnOoMeLLeHUaAX, copepxatnx
TOKOMPOBOAALLYH Nbl/1b U TPA3b.
3.8 MMPOYHOCTb M COMPOTWBJIEHVE N3014LM I
Tabnuua 3.8
MAPAMETP 3HAYEHWE
1.1 \ ConpoTvBNeHNe N30AALMM NPU HOPMAIbHbIX KIIMMATUYECKMX YCIOBUAX, HE MeHee 100 MOM mpm 2500 B
1.2| ConpoTvBneHne N301gLMM NPY NOBLILWEHHON BNAXHOCTH, HE MeHee 1 MOu

(98%, npn TeMnepaType oKpyxatoLero Bosayxa ot -25 go 10°C)
1.3\ McnbiTaTenbHOe NnepeMeHHOe HanpsXXeHue
1 4\ VicnblTaTelbHoe UMMYNIbCHOE HanpsXXeHne

3.9 INIEKTPOMAIHNTHAA COBMECTMMOCTb

2 kB; 50 'w; 1 MuH
5kB; 1,2/50 MKC; 5 ¢

°® GARA cOoOTBETCTBYET KPUTEPUIO Ka4ecTBa QYHKLIMOHUPOBAHMA A 1 [V rpynne UCNONHEHUs Mo
1 yctoumsoct K rnoMexam no MOCT 32137-2013 «CoBMEeCTUMOCTb TEXHUYECKUX CpeicTB
afleKTpoMarHuTHasi. TexHuyeckue cpeacTBa 15 aTOMHbIX CTaHLUM».

[laHHbIN CTaHAapT ABNSETCA CBOAHBIM CTaHAapPTOM M OMKCHIBAET TPE6OBAHNS K TEXHUYECKNM CPEACTBAM Ha YCTOMYMBOCTb KO
BCEM BMaM nomMex. TpeboBaHua K ycTpoiicTeam |V rpynnbl ncnonHeHus ua FOCT 32137-2013 npuBeaeHs! B Tabnuue 3.9

Tabnuua 3.9
CTAHOAPT HASBAHME XAPAKTEPUCTMKM ~ CTeNeHb B MMEROBAHHbIX
XECTKOCTH eAVHULax
OCT P 51317.4.5-99 MWKPOCEKYHAHbIE UMMYNTbCHBIE MOMEXU 3/4 2 kB nposoa-nposoa
60/bLLON 3HEpPriK 4 kB npoBoga-3emnd
OCT 30804.4.11-2013 OnHaMU4ecKne NSMeHEHUA HanpsXeHns 4 NpepbIBaHWE HanpsaXeHns
3NEKTPONUTAHNS 2 CeKyHAbl
OCT 30804.4.4-2013 HaHocekyHAHbIE UMMYNbCHbIE MOMEXM 3 4 KB - nopTbl NUTaHNS
4 kB - nopTbl RS-485
OCT 30804.4.2-2013 JnekTpocTaTUyecKue paspsfbl 4 6 KB — KOHTaKTHblIA
paspsaa
8 KB — BO3AYLWHbI
paspsa
FOCT P 30804.4.3-2013 PaanoyacToTHOe 3N1eKTpOMarHUTHoe nofne 4 30B/m
OCT P 50648-94 MarHuTHOe nose NPOMBbILLINEHHOW YaCTOTbI 5 100 A/Mm
OCT P 50649-94 MnynbCHOE MarHUTHOE none S 1000 A/m
roCTP KOHAYKTUBHbIE NOMEXM, HABELEHHbIE 3 108
51317.4.6-99 pafo4acTOTHBIMU 31EKTPOMAErHUTHbIMK
nonsmu
FOCT 30804.4.12-2002 KonebaTenbHble 3aTyxatoLue NoMexm 3 2 KB npoBoA-npoBofa
2 kB npoBofg-3emns
OCT P 51317.4.14-2000 KonebaHna HanpsXkeHns aNeKTponnuTaHns Cneu. +20%
FOCT P 51317.4.16-2000 KOHAYKT1BHbIE MOMEXM B NOMOCE 4acTOT 4 100 B
ot 0 go 150 kl'y
FOCT P 51317.4.28-2000 A3MEeHeHNs 4YaCTOTbI MUTAKOLLErO 3 +15%
HanpPsXeHNs
FOCT P 50652-94 3aTyxatollee KonebaTeNbHOE MarHUTHOE 5 100 A/m

none

GARA. PyKoBOACTBO MO sKCnayaTaumum
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Ol NTABJTIEHWE OYHKLUNOHANBHBIE BO3MOXHOCTH

4 OYHKUMOHAJIbHBIE BOSMOXHOCTW
4.1 OCHOBHBIE ®YHKLIMOHANBHBIE BO3MOXHOCTH

YCMN/ GARA obnagaet cneaytouMi OCHOBHbIMU QYHKLIMOHANBHBIMW BO3MOXHOCTSAMM:

» c6op TC, TV ¢ ycTpoiCTB N0/eBOro YpoBHS NO WecTW nHTepdeiicam RS-485 n npotokonam Modbus-RTU, FOCT P M3K 60870-5-101-2006;

> BO3MOXHOCTb Bbl60pa pexuma paboTbl HTepdheiicoB RS-485: master unu slave;

> 06paboTKa NosyYeHHbIX JaHHbIX C MOMOLLbIO MOSb30BATENbCKIX aNrOPUTMOB MMGKOI NOTMKI (JOPaCcYET aHanoroBbIX BEMYNH 1
NIOTMYECKME aNrOPUTMBI);

> aBTOMATMYeCKOe ckaunBaHue ocumuniorpaMm hopmarta Comtrade ¢ ycTpoicTB NoeBoro ypoBHs no npotokony MOCT P M3K 60870-5-
101-2006;

> KOHBEepTaUWs NPOTOKON0B UHDOPMALMOHHOTO 06MeHa - MOArOTOBKA OMPOLUEHHBIX AaHHbIX 1 CUTHANOB MMOKOI OTVKKM A4S onpoca no
cneaytolmm npotokonam Modbus-RTU, TOCT P M3K 60870-5-101-2006, Modbus-TCP, TOCT P M3K 60870-5-104-2004, IEC 61850 MMS,
GOOSE;

> nepenada TC, TV, curHanoB rmbkoit NOr1KK Ha BbILLECTOSALLMI YPOBEHD MO ABYM WHTepdeiicam Ethernet (npoTokonbl Modbus-TCP, TOCT
P M3K 60870-5-104-2004, IEC 61850 MMS, GOOSE) u/vunu RS-485 (npoTokonsl Modbus-RTU, TOCT P M3K 60870-5-101-2006);

» BO3MOXHOCTb paboThbl UHTEpdeiicoB Ethernet B pexume ABYX HE3aBUCKMMbIX MOPTOB C CO6CTBEHHbIMM [P 1 MAC-afpecamu unu B pexxume

ABYX MOPTOB MO NPOTOKOY pesepsuposanns PRP;

npuem KoMaHAa TY 0T BbILECTOSLLEr0 YPOBHS, Npeobpa3oBaHie B anroputMax ruékoit noruku YCI[ v oTnpaBka ycTPOACTBaM NoOAEBOro

YPOBHS;

CMHXPOHM3aLst YacoB peanbHoro Bpemenn YCI/ no kaHanam Ethernet, RS-485, IRIG-B, no Mo6unbHoi ceTu.

KOppekuus 4acos peanbHoro Bpemenn YCI1/[ no npotokony 1PPS;

CUHXPOHU3aLMSA HYaCOB PeaNnbHOr0 BPEMEHU OnpalluBaeMblX YCTPOICTB NOMEBOr0 YPOBHSA OT CUHXPOHM3UPOBAHHbIX YacoB YCI1/;

npo3payHblit kaHan TCP-RS-485 ans yao6HOro NOAKKOYEHMS K YCTPOACTBAM NOAEBOr0 YPOBHSA /11 HACTPOAKM M KOHDUIYPMPOBaHMS 13

LieHTpann3oBaHHoro APM.

MakcuManbHoe KOANYecTBO NapaMeTpoB, CyMMapHO 06pabaTbiBaeMblx OT BCEX YCTPOICTB MONEBOr0 YpOBHS, MPUBEAEHO B

Tabnuue 4.1.

Y

YV VYV

Tabnuua 4.1
MPOTOKON TC TH Ty
Modbus-RTU \ 10000 10000 10000
rOCT P M3K 60870-5-101-2006 | 10000 10000 10000

= 1.4
@_é'."li :@ BECNAATHbIA KYPC

«KOMMYHUKALMUOHHDBIE NMPOTOKOABI
B SAEKTPO3HEPIrETUKE»

OTKpOl;I ABEPH K HOBbIM BO3MOXXHOCTAM — OT TEOPUU K I'IDCIKTVIKE!

CKaHMpyh QR-KoA MAM HOXXMMU HA BAHHEP — U MOAYYM AOCTYN K KYpCy

GARA. PyKoBOACTBO MO sKCnayaTaumum 13
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OTNTABJIEHNE

OYHKLUNOHANBHBIE BO3MOXHOCTH

4.2 OMPOC MOJIEBOI0 YPOBHA M0 MODBUS-RTU

HacTpoiiku napameTpoB nopToB RS-485, B TOM Unche BbIGOp NPOTOKONA AOCTYNHbI B MeHto: HacTpoiika — RS-485 - MopTbl.

[lobaBneHne n HacTpoiika o
06i1me HacTpoifkm

1000

Hacrtpoiika TC

,D,ByX6VITOBbIl7I curHan TC MoxHo CO6paTb 13 ABYX CUTHaNoB, C4MTbIBaeMbIX Pa3INYHbIMN fbyHKLll/IFIMVI C

npaLuBaemblx YCTPOWCTB JOCTYMHbI B MeHt0: HacTpoiikun — RS-485 - YcTpoiicTsa.
O6LLMe HAaCTPOIIKK BKKOYAIOT B cebs:

» TaliMayT yCTPOWNCTBA — BPEMS, MO UCTEYEHUW KOTOPOrO NOC/e NOTEPU CBA3KM C YCTPONCTBOM, AaHHble

CTaHOBATCSA HEBANUAHbIMU,

> CuHXpoHW3auus Bpemern — B Modbus 0TCyTCTBYET CTaHAapTU3MPOBaHHas KOMaHA CUHXPOHW3aLMM

BpemeHu. Cnoco6 CUHXPOHM3aLMU BpEMEHY ONpefieNsieTcs BbI6OPOM YCTPOICTBa U3
COOTBETCTBYIOLLIErO CNMCKa.

OBLLME HACTPOIKM

AnTen
PucyHok 4.1 = 06Lme HacTpoikK onpoca ycTpoicTea no Modbus
CyulecTByeT ABa Tna curHanos TC: 0AHOOGUTOBBIN 1 ABYXOUTOBBIA.

BE/IOMOr0 YCTPONCTBa (HanpuMep, NepBblii curHan BbluuTbiBaeTCs GyHKUMelt Modbus 01/02, BTopoii —

03/04). B cepsepe IEC 101/104 Takoit curHan npeAcTaBnseTca TMNOM aHHbIX M_DP.

MepeyeHb HAaCTPOEK:

» AJpec - CTapTOBbIA afpec onpoca Anana3oHa. Bo3MOXHOCTb 3aaaHus B AecaTnyHoM dhopmate u HEX.

» OyHkumusa — @yHkumua Modbus, KoTopas 6yfeT NpuMeHeHa B 3anpoce.
MopnepxuBaemble QyHKLWN:

e (1 - Read Coil Status;

e (2 - Read Input Status;

e (03 - Read Holding Registers;
e (04 - Read Input Registers.

KOTOpOro B XpaHunuiue curHanos GARA nonaget Habop NOCNeA0BaTENbHO MAYLLMX BUTOB,
OnpesensieMblx HaCTPOKoW «Konn4ecTsoy.

> Konn4yecTBo — KONMYeCTBO MAYLLMX NOAPAL BUTOB, NONafatoLLyuX B XpaHUAULLE cUrHanos GARA,

HauWHas ¢ 6uTa, onpeaensemMoro HacTponKoit «Homep nepeoro 6uTas.

» HasBaHue curHana — TeKCTOBOE MOoJIe C Ha3BaHWEM NapaMeTpos.

~ TEAECHUTHAANSALINA -3

Apec PyHKLMA Homep nepeoro 6uta KoarmecTso

1 (0x01) 01 - Read Coil Status ~ 2

HazeaHme crrHasa

1 (0x01) TSElement]

2 (0x02) TSElement2
Appec neg PYHKLMA Homep 6u1ta

3 (0x03) 02 - Read Input Status v HaasaHWe crrHaaa
Appec BTOD DPyHKLMA Homep Buta TS2Element]

4 (Ox04) 03 - Read Holding Registers o 8

LHoBasnTe 0AHOBUTOBEIN CHUIHOA AoBaBHTE ABYXEUTOBBIA CHTHOA

PucyHok 4.2 — HacTpoika KapTbl namati onpoca TC yctpoiicTBa no Modbus

GARA. PyKoBOACTBO MO sKCnayaTaumum
Pesusns: 21.08.2026
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OTNTABJIEHNE

Hacrtpoiika TN

~ TEAEM3MEPEHNA 12

5 [Ox05)

5 (0x05)

9 (0x09)

Hactpovika TY

~ TEAEYTIPABAEHMUE :1

13 (0x0D)

OYHKLUNOHANBHBIE BO3MOXHOCTH

lMNepeyeHb HaCTPOeK:

» AJpec - CTapTOBbIA afipec onpoca AnanasoHa. Bo3MOXHOCTb 3afaHus B AecatnyHoM dhopmate u HEX.

> OyHkuma — dyHkumua Modbus, koTopas byLeT npUMeHeHa B 3anpoce.
MopnepxuBaemble QyHKLWN:

e 03 - Read Holding Registers;
e 04 - Read Input Registers.

» Tun aaHHbIX — HACTPOIiKa ONpeaensieT MHTepnpeTaumto BblYUTaHHbIX AaHHbIX MPUIoXeHemM GARA.
[1ns1 KOPPEKTHOrO 0TOBPAXKEHNS BbIYNTAHHbIX 3HAYEHWIA, TUMbI JaHHbIX B GARA 1 onpaluMBaemMoMm
YCTPOCTBE AOMKHbI COOTBETCTBOBATD.

MoAAepXvBaeMble TUMbI JAHHbIX:
e 16 Bit Unsigned;

16 Bit Signed;

32 Bit Unsigned;

32 Bit Signed;

64 Bit Unsigned;

64 Bit Signed;

32 Bit Float;

64 Bit Double.

> TMopsfgok 6aitT — cnocob nNpefcTaBneHUs CUrHaN0B, 3aHUMAIOLLMX HECKONbKO BalT, B XpaHWUMLLE.
MoaaepxuBaeMble Nopaaku 6aiT:

e  Big-endian (1-2-3-4);

e Little-endian (4-3-2-1);

e  Big-endian byte-swap (2-1-4-3);
e Little-endian byte-swap (3-4-1-2).

» KonuyecTBo — KOMMYECTBO MAYLLUX NOAPSA CUrHaNoB, NONafaroLLmxX B XxpaHunuile. B 3aBucumocTy o1
KOMMYeCTBA BUT (HACTPOIKKM «TUN AaHHbIX», COOTBETCTBEHHO) B OJHOM CUrHame MOXET BbITb pasHoe
KONNYECTBO perncTpoB. Hanpumep, 2 curHana ¢ TMnoM AadHbix 32 Bit Unsigned saiimyT 4 perncTpa, a 2
CWrHana ¢ Tnom faxHbix 16 Bit Signed Tonbko 2.

» HasBaHMe — TEeKCTOBOE MOJe C Ha3BaHMeM NapameTposB.

PyHKLMA THM AQHHBIX Nopaasok Gait Koamuecteo
03 - Read Holding Registers v 44 Bit Unsigned v Big-endian v 2 u
HazeaHKe curHaaa
TIElementl
TIElement2
Aobaene appec

PucyHok 4.3 — HacTpoiika kapTbl namaTti onpoca TW ycTpoidictea no Modbus

lNepeyeHb HACTPOeK:
» AJpec - afipec peructpa ans TeneynpaBneHns B yCTPOWCTBE NOEBOrO YPOBHSA. BO3MOXHOCTb 3afaHus
B AecATnyHoM dopmate 1 HEX.
» HasBaHue curHana — TeKCTOBOE NOJie C Ha3BaHWEM NapameTpoB.
» OyHkuma — dyHkumua Modbus, KoTopas 6yfeT nprMeHeHa B 3anpoce.
MopaepxvBaeMble QyHKUUY:
e (05 - Force Single Coil;
e 06 - Preset Single Register.
» [INVTeNnbHOCTD - MHTEPBAN BPEMEHM MOCE 3annucu KOMaH/bl BK, Yepes KoTopbIii aBTOMAaTUYeCKH
6yaet oTnpasneHa komanaa OTkn. Ecau AAuTenbHOCTb He yKasaHa, komaHaa OTKA He 0TnpaBaseTcs.
> BKN - 3HaueHue Ans 3anucK B PErucTp npu NonydeHnu komanabl (ans dyHkuymum 05 - Bcerga 1).
> OTKN — 3HaYeHWe ANs 3anucy B PerncTp Ans CHATUA KoMarabl (Ans dyHkumum 05 - Beerga 0).

Ha3ssaHWe cKrHaAa PYHKLIA AAMTEABHOCT, MC OTK

[=}

TUElement] 05 - Force Single Coil ~ 13000

Aobaeute aapec

PucyHok 4.4 — HacTpoiika KapTbl namati otnpasku TY ycTpoicTay no Modbus

GARA. PyKoBOACTBO MO sKCnayaTaumum
Pesusns: 21.08.2026
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Ol NTABJTIEHWE OYHKLUNOHANBHBIE BO3MOXHOCTH

4.3 OMNPOC MOJIEBOI0 YPOBHA MO MOCT P M3K 60870-5-101-2006

HacTpoiiku napameTpoB nopToB RS-485, B TOM Unche BbIbOp NPOTOKONA AOCTYNHa B MeHto: HacTpoiika — RS-485 - lopTbl.

[lobaBneHue 1 HaCTPOIiKM OMNpaLInBaeMblX YCTPONCTB AOCTYNHbI B MEHIO: HacTpoiiku — RS-485 - YcTpoiicTsa.

06i1me HacTpoifkm 061LMe HaCTPOIKM BKIIOYAIOT B cebst akTUBALMIO 06LLEro onpoca (MosHOro UK No rpynnam), onpoca
CYETYMKOB (MOSHOTO WA MO FPYNMam) U CUHXPOHU3ALIMIO BPEMEHMN.

~ OBLUME HACTPOMKMA

[MoAHBIF ~ [pynnbl

CHHXPOHM2ALLA BRDEMEHI

PucyHok 4.5 = 06Lue HacTpoitku onpoca ycTpoicTea no FOCT P MOK 60870-5-101-2006

Hactpovika TC CywecTsyerT fBa T1na curHanos TC: 0AHOBUTOBBIV 1 ABYXOUTOBLIV. [epBOMY COOTBETCTBYET TUM AAHHbIX

M_SP; BTopomy - M_DP.

[NepeyeHb HaCTpoek:

» Anpec - CTapTOBbIiA agpec onpoca AnanasoHa.

» Tun gaHHbIx — cemeiicTso TMnoB ASDU K KOTOPOMY NPUHAANEXNT CUrHas.
MoAAepXMBaeMble TUMbI JaHHbIX:
e M_SP
e M_DP.

» KonnyectBo — KOMMYECTBO UAYLLMX NOAPAL CUTHANO0B, NONALAOLWMX B XpaHUuLLe.

» HasBaHue — TEKCTOBOE M0Jie C Ha3BaHUAMM NapamMeTpoB.

A~ TEAECUTHAAM3ALING :3

1 M_SF 1
1 TgEI:e;rnenﬂ ‘
_2_ _ M_D_P - 2 !
2 Tg EI:e;rnen‘rQ )
3 TSElement3
MoBaBMTL 0AHOBKTOBIR CUrHaA AOBABMTL ABYXEMTOBBIF CUTHOA

PucyHok 4.6 — HacTpoiika KapTbl namsaTv onpoca TC no FOCT P M3K 60870-5-101-2006

Hacrtpoiika TH [TepeyeHb HaCTpOeK:
» AJpec — CTapTOBbIi aZipec onpoca AnanasoHa.
» Tun gaHHbIx — cemeiicTso TMNoB ASDU K KOTOPOMY NPUHAANEXUT CUrHas.
oafep>XnBaemMble TUMbl AaHHbIX:

e M_BO;
e M.ME
e  MT.

» KOnn4ecTso — KOMMYECTBO MAYLWUX NOAPSAA CUTHAN0B, NONaSatoLLMX B XpaHUULLE.
» HasBaHue — TeKCTOBOE MoJie C Ha3BaHUAMM NapamMeTpos.

GARA. PyKoBOACTBO MO sKCnayaTaumum
Pesusns: 21.08.2026

Ch

(]

16



OTNTABJIEHNE

~ TEAEM3MEPEHIMA 6

OYHKLUNOHANBHBIE BO3MOXHOCTH

4 M _BO v 2 Tl
4 TIElementl
5 TIElement2
6 M_ME v 2 (WikY
8 MLIT v 2 (iR
AcBaenTe aspec
PucyHok 4.7 - Hactpoiika KapTbl namsatv onpoca TV no FOCT P M3K 60870-5-101-2006
Hacrtpoiika TY CyulecTByeT ABa TMna KomaHg TY: ogHOBMTOBAs 1 ABYX6UTOBaS. [1epBOMY COOTBETCTBYET TN AaHHbBIX
C_SC_NA; sTopomy — C_DC_NA.
[NepeyeHb HAaCTPoeK:
» AQpec - afpec KOMaHAbl A1 TeneynpaseHus B YCTPOCTBE NONEBOr0 YPOBHS.
» Tun ASDU.
Moanepxveaemble TUnbl ASDU:
o (C_SC_NA;
e C_DC_NA.
» [INnTensHoCTb - He onpeaeneHa, KOPOTKUA UMMYIbC, BAVHHBIA UMNYTIbC, HEe OrpaHNYeHa.
> Onepauus — BbibpaTb+BbinoNnHNUTb, BoiGpaTh, BbinonHnTb, OTMeHa BblGopa.
» HasBaHue — TEKCTOBOE MoJie C Ha3BaHUAMM NapamMeTpoB.
~ TEAEYTIPABAEHWE :2
10 TUElementl 45:C_SC_NA KOpOTKHIH MAMITYABC v OtmeHa esibopa v i
11 TU2Element] 46:C_DC_NA Mo YPMOAICHHIO ~  BeiBpars+BeinoaHKTE ~ G
AobBaBuTE 0AHODWTOBOE YNPABAEHUME LHobasnte aByxOKTOBOE YNpaBaeHWe +
PucyHok 4.8 - Hactpoiika KapTbl namsatv otnipaBku TY mo FOCT P M3K 60870-5-101-2006
) ﬂpenyCMOTDEHa BO3MOXXHOCTb aBTOMaTM4eCKOro CYUTbIBa@HUA KapTbl MNaMATU U3

1 onpatuueaemoro ycTpoictsa no nporokony FOCT P M3K 60870-5-101-2006, C BO3MOXHOCTbHO

nocnenyowero peagakTuposaHua.

GARA. PyKoBOACTBO MO sKCnayaTaumum 17
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OTNTABJIEHNE

4.4 TUNbI NEPELABAEMbBIX JAHHbBIX

OYHKLUNOHANBHBIE BO3MOXHOCTH

Mpu TpaHchepe faHHbIX MEX/Y NPOTOKOAAMM He NPOUCXOAMT NPE06Pa30BaHe WX THMa, TO eCTb NPAMOE Ha3HAYEHWEe aHHbIX
MEXAY NPOTOKONAMI B ABHOM BUAE BO3ZMOXHO TOJIbKO MEXAY OfIMHAKOBLIMI TUMaMU AaHHbIX. Bce BO3ZMOXHOCTY M0 NPAMOMY

Ha3Ha4YeHNIO TMNOB AaHHbIX NPeaCcTaB/ieHbl B T86J'II/ILI,€I

Tabnuua 4.2
TUN OAHHbBIX HAMNPABJIEHWE MODBUS MO3K 60870-5-101(104) [EC 61850
1:M_SP_NA Bool (stVal,
general, phs.A,
0AHO6UTOBbIE aHHbIE Repoils = 30:M_SP_TB phs.B, phs.C,
neut)
YnpaBnexue TY 45: C_SC_NA bool (ctlVal)
3:M_DP_NA
[1ByX61TOBbIE AaHHbIE KoxTponb Tc 31:M_DP_TB Dbpos (stval)
YnpaBnexue HeT 45: C_SC_NA bool (ctlVal)
16 6UT 6e33HaKOBbI KoHTponb 16. el HeT HeT
Unsigned
16 6UT 3HAKOBbIN 16 Bit 11:M_ME_NB HeT
Signed 35M_ME_TE
32 61T 6e33HaKOBbII SZIET ZaSL SIS HeT
Unsigned 33:M_BO_TB
32 61Ta 3HaKOBbI 32 Bt 15M_IT_NA HeT
Signed 37M_IT_TB
32 6UT C NnasatoLLeit 32 Bit O:M_ME_NA'
TOYKOIA KoHTponb Float 34:M_ME_TD* float32 (f)
64 6uTa 6e33HAKOBOE 64. Bit HeT HeT
Unsigned
64 Bit
64 6UTa 3HaKOBOE ; HeT INT64 (actVal)
Signed
64 6uTa [BOWHON 64 Bit
TOYHOCTY C NNaBaloLLEi Double He HasHayaeTcA He HasHayaeTcs

TOYKOWA

T Tunbl ASDU 9:M_ME_NA 1 34:M_ME_TD ABAStOTCA HOPMan130BaHHbIMI 3HAYEHUAMM, TO ECTb NPEACTABAAIOT U3 CE6S 40NN OT
Lienoro (0T eAMHNLbI) M MOTYT HAXOAMTbCS TONMbKO B AnanasoHe [-1;1). Ecnn Tpe6yeTcs npuHATh 3a «1», Hanpumep, 20 MA, TO
cnenyetr 3anucatb B «Cepep 60870-5-101/104 - T[lapameTpbl nepefaun — MacwTabHblii KosaQdUUMEHT» 6a3y Ans
HopManu3aumu, To ecTb 1/20=0,05. [laHHbIA NprUMep BEPEH TOMbKO B C/y4ae, eC/M BblunTbIBaeTCA 3HauyeHne 32 bit float 1 oHo

B MA.

GARA. PyKoBOACTBO MO sKCnayaTaumum

Pesunausg: 21.08.2026
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Ol NTABJTIEHWE OYHKLUNOHANBHBIE BO3MOXHOCTH

4.5 BHYTPEHHWIA CEPBEP MODBUS

BoamoxHocTu Cepsep Modbus coaepxuT nepeyenb Bcex TC, TV 1 TY onpaluimMBaeMblx YCTPOWCTB, @ TakKe CUrHasbl
HacTpoiiku cepsepa TMGKOW NOTWKM, 1 MO3BONSET MMOKO HacTpanBaTh afjpeca BHYTPeHHero cepBepa Modbus, ncnonsbayemoro
Modbus ans onpoca YCI[ ycTpoicTBaMm BbILIECTOSLIEr0 YPOBHSI.

MpeaycMoTpeHa BO3MOXHOCTb U3MeHeHUs nopsfka 6aidTa ans TW, a Takke Bbibopa komaHa Modbus ans
KaX/Joro napameTpa B 0TAeNbHOCT!.

MpefycMOTpeHa BO3MOXHOCTb 3anpeTa Ha nepefiayy Ha BbILIECTOSALLIMUIA YPOBEHb OTAENbHbBIX aHHbIX,
nyTeM Ux leakTueauuu Ha ypoBHe cepBepa Modbus.

CEPBEP MODBUS 3AAAHME AAPECOB

BulASANTL! e ™ v

A4 0 {0x00)

AATER 2 3AAATH 4

TC:0 (0x00) - TSElement

TH:0 (0x00) - TIElement 0 (0x00 3 v 4 Bit Unsigned - Big-endian

AKTMBMPOBATb BbIBPAHHBIE 4 AeaKTVBUPOBATL BoIBPAHHbIE 4

PucyHok 4.9 - HacTpoiika cepepa Modbus

GARA. PyKoBOACTBO MO sKCnayaTaumum
Pesusns: 21.08.2026
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Ol NTABJTIEHWE OYHKLUNOHANBHBIE BO3MOXHOCTH

4.6 BHYTPEHHWIA CEPBEP 60870-101/104

Ha6opsb! faHHbIX MopnepxuBaeTcs aa cepsepa 60870-101/104.
MakcrmanbHOe KONMYeCTBO MOAKMYaeMblX KNMEHTOB M0 Kaxaomy 13 npotokonos OCT P MAK 60870-5-
101-2006 n TOCT P M3K 60870-5-104-2004 cocTaBnseT 2.
[N kaxaoro cepeepa He0bX0AMMO C03AaTb HABOPbI AaHHbBIX — FPYNMbl NapamMeTpoB, 06beANHEHHbIX MO
TWNaM AaHHbIX ¥ NPUYMHAM Nepeaayn.
[N kaxaoro Habopa AiaHHbIX NpeayCcMOTPeHa BOBMOXHOCTb Bbi6opa TMnoB ASDU 1 npuyuH nepeaaqm.
[lng nonyyeHns JocTyna K AaHHbIM 0Npoca YCTPOCTB NOAEBOr0 YPOBHS W CUrHanaMm rmbKoi NOrmKm ¢
BbILLECTOSILLEr0 YPOBHS, HEO6X0AMMO Pa3MeCTUTb JaHHbIe B CO3/1aHHble rpynMbl Ha BkNaake «KapTa
namsaTny.

Tunbl ASDU, aocTynHble Ans Bbibopa:

> TC: M_SP - ogHoaneMeHTHas uHdopmaums (ASDU 1, 30);
> TC: M_DP - nByxanemeHTHas uHdopmaums (ASDU 3, 31);

> TC:M_BO - ctpoka 13 32 61T (ASDU 7, 33);

> TW: M_ME - uamepeHus c nnasatolueit 3anatoit (ASDU 9, 34, 11, 35,13, 36);
> TW:M_IT - nHTerpanbHble cymmbl (ASDU 15, 37).

[locTynHble NpUYMHbI NepefaYn:

» COT=1 - umknnyeckas nepeaava,

» COT=2 - hoHOBOE CKaHMPOBAHWE;

» C0T=3 - cnopaanyeckas nepenava;

» COT=20 - o6wwuii onpoc;

» COT=21-36 - onpoc rpynmn,

» C0T=37 - 0npocC CHETYMKOB;

» COT=38-41 - onpoc rpynmn CYETHMKOB.

HaGope! AQHHbIX MapameTpsl Nepeaqn Kapta namsm
Cepsep IEC-101/104 Nel o
]
TC1 TC: M_SP v - v - v - ~ - v - v - v - ~ - v - ~ U
TcC_2 TC: M_DPv - v - v - ~ - v - v - v - ~ - v - v @
TM_BO TM: M_BOv - v - ~ - v - v - v - v - v N v N ~ @
S v S e g c// v S g
w
Cepsep IEC-101/104 Ne2 4
8]
TC1 TC:M_SP v - v - ~ - v - v - v - v - ~ - v - v fj
c2 TC:M_SP v - v - ~ - v - ~ - v - v B ~ - v - v O
C3 TC: M_SPv - v - v - v - v - v - ~ 5 ~ - v - v
o o o o o o o o o
w
PucyHok 4.10 — HacTpoiika Ha60poB fiaHHbIX cepBepa 60870-101/104
GARA. PyKoBOACTBO MO sKCnayaTaumum 20
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OTNTABJIEHNE

lapameTpbl nepegaqn
JaHHbIX:

OYHKLUNOHANBHBIE BO3MOXHOCTH

MpefycMOTpeHa BOBMOXHOCTb 3a/jaHusi NapaMeTpoB Nepeaayn As Kaxaoro U3 co3faHHbIX Habopos

> nns TW npefycMOTpeHa BO3MOXHOCTb 3a/jaHis MacluTabHoro KoadduuueHTa (nonyyeHHble oT
YCTPOWCTB NONEBOrO YPOBHS 3HAYEHNSsH JOMHOXAIOTCA Ha HEro Npu nepefiaye Ha BEPXHUiA YPOBEHD),

OrpaHn4eHns CHM3Y 1N CBEPXY Ha NepefaBaeMble 3HA4YeHMA B rpynne (B Cny4ae Bbixofa NoJly4eHHOro OT
yCTpOI7ICTBa NoNeBOro YpOBHA 3Ha4eHNA 3a Npejenbl YCTaHOBNEHHOIO AMana3oHa, eMy npuceanBaeTcd

dnar KavecTsa «0V»);

> nns TW npeycMOTpeHa BO3MOXHOCTb 3a/jaHust abCONMOTHOMN, OTHOCKTENBHOM anepTyp npu

Cropajinyeckoit nepefiaye AaHHbIX rpynmbl. MOXHO 06beAMHUTL NOTMKY paboTbl anepTyp Mo cxeme «Mx;
> uHTepBanbl (0T 1 0 3600 cekyHa) GOHOBOro CkaHMpoBaHus (3a1aeTcs eAMHBIM [iN1sh BCEX Y4aCTBYHOLLIUX

HabopOB [JaHHbIX) W LMKIMYECKO Nepefiaun (3aaaeTcs Ans Kaxaoro Habopa fjaHHbix). [pefycMoTpeHa

BO3MOXHOCTb OTK/OYEHWS HOHOBOTO CKAHUPOBAHMS U LIMKNNYECKON Nepeaadu Ans oTAebHbIX Fpynm.

HaBopbl AGHHbIX NapameTpel nepeaaqu Kapta namsii

Cepsep IEC-101/104 Nel

MACLUTABMPOBAHWE

Maciurabrbi
KO3 doMLIMEHT

Hassarive

TN AQHHBX  OTPAHMHEHKS CHIA3! OrpaHnYeHns CBEPX)
e A P y Orp: Xy

TC_1 TC: M_SP
TC_2 TC: M_DP
TM_BO TM: M_BO
T TC: M_SP

Cepsep IEC-101/104 Ne2

MACILUTABMPOBAHUE

Maciurabrbi
KO3 PULIMEHT

Hassarive

A X OTPAHMHEHMS CHK13Y OrpaHM4EeHMs CBepX)
Hatopa TUM AGHHBIX P Y P! PXy

1 TC: M_SP
TC2 TC: M_SP
TC3 TC: M_SP
1 TC: M_SP

CrNOPAAMHECKAS NMEPEAAYA

AbconotHas OTHOCHTEABHAR HiKkHAS rpaHrLG BepxHss rpaHMLa MNeproa umkandeckorn  lNeproa dooHoBOrO

aneptypa aneptypa, % HEYYBCTBMIEABHOCTM  HEMYBCTBUTEABHOCTH nepeAgyn, C CKQHVPOBAHMS, C
(o] 0
[¢] 0
o] 0
o] 0
4

CrNOPAAMMECKAS MEPEAAYA

AbconotHas OTHOCHTEALHAR HiokHAs rpaHrLa BepxHss rpaHMLa MNeproa umkandeckor  lMNeproa dooHoBOrO

aneptypa aneptypa, % HEYYBCTBUTEALHOCTM  HEHYBCTBUTEABHOCTM nepeAay, ¢ CKQHVPOBAHMS, C
o] 0
o] 0
o 0
o] 0

PucyHok 4.11 - HacTpoiika napameTpoB nepefayun cepsepa 60870-101/104

Kapta namstu

KapTa namsaTu coaepxuT nepeveHb Beex TC, TV n TY onpalunBaemMbix YCTPOWCTB, @ TakXe CUrHanbl TMGKOV

NOTUKK, U MO3BONSIET M’MBKO HAacTpanBaTh afpeca BHyTpeHHero cepsepa 60870-101/104, ucnonbayemMoro
A5 0NpoCca YCTPOACTBAMM BbILLECTOSALLENO YPOBHS.
[ins BKIKOYEHNS B ONPOC NapaMeTp A0MKEH 6biTb pacnpeaeneH B 0AHY U3 rpynn (Ha6opoB AaHHbIX)

COOTBETCTBYIOLLEro cepeepa. HepacnpefeneHHble napameTpbl OCTAKTCA HELOCTYMHbIMW AN nepefayu Ha

BbILIECTOSALLMA YPOBEHD.

Habopel AQHHBIX NapameTpsl nepeaaun Kapta namatn

Cepsep IEC-101/104
BolaeAMTb: c ™ v
I0A / Habop AaHHbIX
AntEn

TC:0 (0x00) - TSElement

TH:0(0x00) - TIElement

AKTUBMPOBATH BLIOPAHHbIE 4

AeaKTMBMpPOoBATL BEIOPAHHbIE

3AAAHME IOA

I0A / Habop AGHHBIX

v
CMELLEHME IOA CEPBEPA No2

4

PucyHok 4.12 - HacTpoika kapTbl namsaTtv cepeepa 60870-101/104

GARA. PyKoBOACTBO MO sKCnayaTaumum
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OTNTABJIEHNE

OYHKLUNOHANBHBIE BO3MOXHOCTH

4.7 BHYTPEHHWIA CEPBEP 61850

06i1yme HacTpoiikn

| *
@ (4 2an (T G
OCHOBHBIE HOCTPORKH Moaens AQ
2
o  CEPBEP 61850
—< MNapametp
B asren ODORETE
IED name
A
T b selection
Xyonan 3 Selection
T Selection
AP Title
AE Qualifier

O6ume HacTpoitku cepeepa 61850 no3BonstoT 3aaatb UM IED, obuime HacTpoitkn MMS, GOOSE, ykasaTb
COOTBETCTBYME MOAIENM [laHHbIX KoprnopaTueHoMY npodunto MAO «dCK «ESC», BbIGpaTh pexxum paboTbl
YCMA.

Ecnu ranoyka «Mpodunb MAQ @CK ESC» He BbiCTaBNeHa, TO Npyu J06aBEHAN NOTMYECKOr0 y3na B MOAENb
JaHHbIX aBTOMATUYeCKM 6yayT 106aBAATLCA TONbKO 06s3aTeNbHble 06bEKTbI JaHHbIX COracHO MPOdUIo
IEC 61850. Ecnu xe ranoyky BbICTaBWTb, TO AONONHATENBHO aBTOMATUYECKM 6yayT A06ABAATLCA 06BEKTbI
AaHHbIX, 0693aTeNbHble cornacHo «CTO 56947007 - 25.040.30.309-2020». Mpwn 3ToM py4HOe A06aBNEHME
06BHEKTOB [JaHHbIX BO3MOXHO HE3ABWCKMO OT MOSOXKEHNS FanoyKi.

HanonHeHne Mopenu AaHHbIx Ethernet-npoTokon0B 3anofHAeT namsaTb KOMMYHUKALMOHHOMO
KOHTPONMepa, COCTOSIHME KOTOPOI MOXHO KOHTPONMPOBATL BO BKNaake «Ethernety.

o ol

HHeX  HOGOPMIAGHHBX  Omietel  GOOSE

3HaueHue

user] Npocbmas NMAC PCK EIC

00000001 Pesxaim pabotsl on

0001

0001

1.9999.1

12

Cka4ats *.CID

PucyHok 4.13 — 06LLme HacTpoiiku cepeepa 61850

GARA. PyKoBOACTBO MO sKCnayaTaumum
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OYHKLUNOHANBHBIE BO3MOXHOCTH

Mogenb AaHHbIX YCTPOCTBA MOXET COAEPXaTb OAHO UM HECKONBKO NOTUYECKMX YCTPOWCTB.

[TepeyeHb JOCTYMHbIX AN BKNOYEHUS B MOAENb JaHHbIx norndeckux yanos: LPHD, LLNO, ATCC, CALH,
CCGR, CILO, CSWI, GGIO, IHMI, KFAN, KPMP, KVLV, MMDC, MMTR, MMXU, PDIF, PDIS, PHIZ, PIOC, PSDE,
PTEF, PTOC, PTOF, PTOV, PTRC, PTUF, PTUV, RBRF, RFLO, RREC, SARC, SIMG, STMP, XCBR, XSWI, YLTC,
ZBAT, ZCAP.

MpenycMoTpeHa rubkas HacTpoiKa cocTaBa aTpUOYTOB KaxA0ro NOrMYecKoro yana.

o 1ol

(I} 3ecnopr (117 thunopr

OCHOBHEI HACTPOHKM Moaeab AGHHBIX HaGope! AQHHSX Omverts GOOSE

O JTABJNIEHWE
Mogenb gaHHbIX
®,
o) () sanecams (T o
o— CEPBEP 61850
+ LLNO
‘@ + LPHDI
o - PTOCO
» & Mod
“ Beh
» & Health
v~ NamPIt
# Str
general
dirGeneral
q
t
v Op
» ¥ Strval
+ « OpDITmms

McTouHKnk curHaaa (BOOLEAN)
general
CHCTeMHbI
CurHansl NPOMIBOALHOS IHOYBHUE
BHELUHMA CHIHGA
v
Anteit TCPNO - 11
Aateit TCPMB- 12
1 TC Asops - 13

Anteit TC NpeaynpexaeHie - 14
Aatefi TCPNO-11

Antein TCPMB- 12

Aateii TC Asapma - 13

=

Anteit TC MNpeaynpexaeHie -
Anreir TCPNO - 11

Asteit TCPMB- 12

Anteit TC Asapua - 13

Aateit TC Mpeaynpexaetie -

Aatelt TCPNO-11

=

A0BaBHTL LOC

PucyHok 4.14 - Mofenb fjaHHbIX cepeepa 61850

[ln9 HasHaYeHMs Nob30BaTENHO [OCTYNMHO HECKOJTbKO OnUMI:

e CuCTeMHbIN — 03HayaeT, u4To curHan GyaeT UMETb 3HaYeHue, BbICTaBNsEMOe YCTPOCTBOM. AKTYanbHO NS CUrHAmOB,
OTBEYAIOLLMX 338 CAMOAMArHOCTMKY W PeXUM paboTbl yCTPOACTBA.

. npOMSBOJ’IbHOE 3HaYeHune — No3BOsISAET NOb30BATENO XECTKO 3aaTh OTNpaBNAeEMOE 3Ha4YeHNE

e BHeLIHW/ curHan — no3BonsieT nepesiaTb B NPOTOKONE KaKoA-nnbo curHan, chopMmupoBaHHbIii BHe cepaepa IEC 61850.
Hanpumep, NpUHATBINA N0 ApyroMy NPOTOKOAY, MW COOPMMPOBAHHbI B TMOKOIA NOTHKE.

GARA. PyKoBOACTBO MO sKCnayaTaumum
Pesusns: 21.08.2026

23



Ol NTABJTIEHWE OYHKLUNOHANBHBIE BO3MOXHOCTH

MpefycMOTpeHa BO3MOXHOCTb CO3aHNs HAboPOB AaHHbIX, C LieNblo nocneaytoLiero GopMmMpoBaHus

MMS-oT4eToB 1 GCB (Goose Control Block).
HanonHeHue 0TYETOB BbINONHAETCSA aTpUbYTamu, paHee BbI6paHHbIMY B MoAeNM AaHHbIx YCI/.

®, )

Ha6opsb! faHHbIX

OCHOBHEI HACTPOHKM Moaens AQHHBIX HaGopel aAanHbX Omvets GOOSE

GARA

o— CEPBEP 61850

Habop aaHHs 1 DataSet?

GARA
ra
ISR GARA/PTOCO$STSMOd
. GARA/FTOCOSCF§MOd
SUtLD GARA/PTOCO3ST$Beh
GARA/PTOCO$SPSStrvVal

@ - PTOCO
v Mod
¥ Beh
Health
NamPIt
Sir
Op
~ Sirval
OpDITmms
AICCO

LogicalDevicel

ACHABTE HABOP AGHHBIX
A

PucyHok 4.15 — Habopbl faHHbIX cepeepa 61850

MpeaycMoTpeHa BO3MOXHOCTb co3aaHns MMS-0T4eTOB € rbKOiA HacTPOKO NapaMeTpoB Nepeaayn Ans
Ka[0ro 0T4YeTa B OTAENbHOCTY.

®, )

MMS-oTyetsi

OCHOBHBI® HOCTPOFIKM MOABAL ACHHBI HOBOoPLI AQHHIX OrieTsl GOOSE
GARA v
pa—
= -
e nema NQMEReport a
F
Homep NOCASACBATEALHOCTH MameHeHne AaHHbIX

¥ BythepHIMpOBaHHLIR WHAEKCHDOBGHHGIEA
@ BpemeHHaR meTka
Wms rabopa AQHHsN

HameHeHne kavecTea
2000 OBHOBABHE AQHHBIX

Koa nprsv sl BKAIOYEHO B LLIBADCTHOCTE

HaBop AaHHeX |~ Cebinka HO AQHHBIE OBt onpoc
MepenoiHerue Bycbepa
ID 3anmcH

5000 1
CCHIAKT HO KOREDHIYDALYHO

FABATE OTHET

PucyHok 4.16 — MMS-oT4eTbl cepepa 61850
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Ol NTABJTIEHWE OYHKLUNOHANBHBIE BOSMOXHOCTW

GOOSE MpeaycMoTpeHa BO3MOXHOCTb co3aaHus Goose Control Block ¢ ruékoit HacTpoiikoil napameTpoB
nepefayn Ans Kaxaoro 610Ka B 0TAENbHOCTU.
®, o °00
o e (Pycom () decropr (i, o
o OCHOBHEIE HACTPOIKN MOABb AGHHED HaGopsl AGHHsD Ometsl GOOSE
=
o GARA v
e NameGoose fj
B HaGop aghheix 1 v 01-0C-CD-01- 00 - 00 1 00
©
GOOSE v 0001 1000

001

PucyHok 4.17 — GOOSE-coo6LeHus cepsepa 61850

4.8 KAHAJTbI OTTPOCA YCIMZ T10 RS-485

KaHnanei onpoca YCIN[ o6ecneunBaeT BO3MOXHOCTb ONPOCa BbILWECTOAWMM YPOBHEM NO KaHanam RS-485 no npoTokonam:
no RS-485 » Modbus-RTU - onpoc BHyTpeHHero cepBepa Modbus. MakcumanbHoe KoMYecTBO KaHanoB onpoca — 6
(cOOTBETCTBYET KONMYECTBY NopToB RS-485);
» TOCT P M3K 60870-5-101-2006 - onpoc BHyTpeHHx cepepos 60870-101/104. MakcumanbHoe
KONMYEeCTBO KaHanoB onpoca — 2 (COOTBETCTBYET KONMYECTBY CEPBEPOB).
lMpenycMoTpeHa BO3MOXHOCTb NoakntoyeHns KoHdurypatopa GARA k YCMNZ no kaHany RS-485
npoTokony Modbus-RTU ans HaCTPOMKKM 1 MOHWUTOPMHIa COCTOSIHWS YCTPOCTBA.

MopTei CkaHep noptos Ycrporictea

HACTPOWMKM MOPTA

MpoTokon Modbus-RTU (master) v Modbus-RTU (slave) v Het ~ Het ~ Her ~ Her ~

CkopocTs 115200 ~ 115200 ~ 115200 ~ 15200 ~ 5200 v 5200

Hactpoiika kaera

YetHocTs HET ~ HET ~ HET ~ HET ~ HET ~ HET

Cron 6ur 1 ~ 1 ~ 1 v 1 & 1 = 1

OBLLME HACTPOMKM MPOTOKOAOB

TI8PMOA CHHXP OHM3ALIMH

300 300 300 300 300 300
BPEeMEHU, C

TeAeynpaBAeHUe

HACTPOWKM MODBUS

Aspec 1 2 8 4

TaMM-QYT OXKMACHMS, MC 500 500 500 500 500 500

PucyHok 4.18 — Hactpoiiku noptoB RS-485
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Ol NTABJTIEHWE OYHKLUNOHANBHBIE BO3MOXHOCTH

4.9 KAHAJbI OMPOCA YCMNA MO TCP/IP (ETHERNET U SIM)

Hactpoiikn Ethernet Mpw Hannuuu aByx Ethernet YCI [ o6ecneynBaeT BO3MOXHOCTb BbI60Pa pexuma paboTbl NOpTOB:
moaupukauymm 2TX » [1Ba He3aBUCKMbIX NOPTa C YHUKAIbHbIMY CETEBbIMI HACTPOWKaMU;
> [Ba nopTa, paboTatoLLyX B OAHOI pe3epBrpyeEMON CETH, B COOTBETCTBMM C NPOTOKONaMM
pesepBupoBaHng RSTP, PRP n HSR.

Ethernet SIM KaHaAbl onpoca

ETHERNET 2LAN v

Lan-1 Lan-2
IP-aapec 1 e 1 .o 192 . e . 1 R
Macka noacetn 255 . 255 . 255 . 0 255 . 255 . 255 . 0
Waio3 1 e 1 . 1 192 . e . 1 . 1
DHCP
PesepsipoBaHme HesaeHcuman padota nopTtos ethernet v

PucyHok 4.19 - HacTpoitku aByx nopToB Ethernet

Hacrtpoiikn Ethernet YCTPOWCTBO NOAAEPKMBAET YETbIPE PeXMMa KOHbUrypauny NopTos.:
mognukaymn 2TX2SFP | > Pexxnm TxLAN:

B pexxume TxLAN Bce yeTblpe Ethernet-nopTa o6beanHAIOTCH B OAHY NOMMYECKYt0 CeTb. Pexum
npUMeHsieTCa B Cnydvasx, Korfa YCTPOCTBO [O/MKHO paboTaTb B COCTaBe OAHON 06Llei ceTy
nepefayn AaHHbIX.
Mpw ncnonbaoBaHuM NpoTokona RSTP B paboTe 0AHOI pe3epBupyemOoii CETM MOryT y4acTBOBaTb BCe
YeTbIpe nopra.
Mpu ncnonbsoBaxu npotokonoB PRP uan HSR' B pe3epBupoBaHum y4acTBYHOT TONbKO ABa NOPTa,
Ha3HaYeHHble B JaHHYHO JIOTUYECKYHO CETb.

» Pexum 2xLAN:
B pexxume 2xLAN YeTbipe nopTta pacnpefenstoTca Mexay ABYMS NOrMYeCKUMM CETAMMU, M0 Ba NopTa
B KaX/10/. Takoi pexum UCNonb3ayeTcs Npy HEOHX0NMOCTH OJHOBPEMEHHOI PaboTbl YCTPOKCTBA B
[BYX HE3aBUCUMbIX CETAX.
Kaxpaas noruyeckas ceTb (OYHKLUWOHUPYET HE3ABMCMMO W MOXET paboTaTb C MOAJEPXKKOIA
npotokono RSTP, PRP nan HSR.

» Pexum 3xLAN:
B pexxme 3xLAN hopmMupyroTcs Tpy NOrUYECKMe CeTW: OfiHa OrMYEeCKas CeTb BKIKOYAET [Ba NOPTa,
a [Be Apyrue — no ofHOMY MopTy. JlaHHbIiA pexum NpumeHsieTcs, Koraa Tpebyetcs OfiHa CeTb C
BO3MOXHOCTbIKO PE3EPBMPOBAHNSA W ABA AOMNONHATENbHbIX HE3aBMCHMMbIX CETEBbIX MHTEpPdENca.
Jlornyeckas ceTb W3 ABYX MOPTOB MOXeT pa6oTaTb ¢ nopaepxkoit RSTP, PRP wan HSRS. [lga
OCTa/lbHbIX MopTa QYHKLMOHWPYIOT HE3ABMCHMMO M He 06pasyoT pe3epBrpyeMyto napy.

» Pexum 4xLAN:
B pexxume 4xLAN kaxablii NopT 06pa3yeT OTAENbHYH NOrUYecKyto ceTb. Bce mopTbl paboTaoT
He3aBWUCUMO ApYr OT Apyra.
[laHHbIA pexxuM MNpUMeHseTCs B ChydasX, Korga TpebyeTca MONHOe pasfeneHne CeTeBbIX
MHTEP(ECOB YCTPOCTBA. Pe3epBMpPOBaHME MeX Ay NOPTaMn B 3TOM PEXMUME HE UCMOSb3YeTCs.

HacTpoiika BbINOMHAETCSA NyTEM HasHaYeHs KaxAoro nopTa B COOTBETCTBYHOLLYH TOTMYECKYHO CeTb. [ns
BW3yanbHOro 0TOBPaXXeHNs NOrMYECKUX CETER MCNOMb3YIOTCS CreayroLme 0603HaYeHus:

e | AN-1 — 3eneHblit UBET;

e |AN-2 — dbuoneToBbIii UBET;

e | AN-3 — opaHXeBblil LBET,

o  LAN-4 — cuHuMiA LBeT.
JloCTynHble BapuaHTbl HACTPOIKK M306paxeHbl Ha pucyHke 4.20.

' PesepBupoBaHue HSR A0CTYNHO TObKO Ha nopTax ETHT 1 ETH2.

GARA. PyKoBOACTBO MO sKCnayaTaumum 26
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Ol NTABJTIEHWE OYHKLUNOHANBHBIE BO3MOXHOCTH

IXLAN 2XxLAN 3XLAN 4XLAN
(Llfs'\;Pl) SFP1 (RSL"II'-\P'\;I;IRP) SFP1 (RSLTAP'\/':RP) SFP1 LAN-1  SFP]
(Llfs'\;:) SFP2 (RSLT’_*P'\;;}RP) SFP2 (RSLTAP'j;RP) SFP2 LAN-2 | SFP2
o) ETHT sTorRosmsr) ETH] LAN-2 ETHT LAN-3  ETH]
(Lrg“;:) ETH2 (RSTPL;?,“;;,Z/HSR) ETH2 LAN-3 ETH2 LAN-4 | ETH2
PucyHok 4.20 — BapnaHTbl HacTpoiku mopTos LAN
Hactpoiikn SIM YCN/J o6ecrneynBaeT BOSMOXHOCTb BbI6G0Pa HAaCTPOEK paboTbl 6eCNPOBOAHOr0 KaHana cesau:

> Tun paspeLleHHoit MoBUNbHO CBA3N.
» HacTpoiku NoAKNOYEHMNS:

APN - access point name, npejoCTaBAETCA ONepaTopoMm.

Tun aBTOpU3aumnu — Het; PAP; CHAP; PAP/CHAP.

JloruH — gns aBTopu3auuu B APN, ecnn Heo6xoamnmo.

Maponb — Ans aBTopu3auumn B APN, ecnv He06X0AMMO.

IP SIM-kapTbl = NpucBanBaeTCcs onepaTopom npu padoTe ¢ 6enbiM IP unm B YacTHoM APN.

» KOHTPO/b COeMHEHNS:

Efhemet SIM KaHOAL! ONPOCca

Tun paIpeLIeHHOR MOGHALHOM CBAIN

HACTPOMKM NOAKAKOHEHMS

APN

Thn QETOPH3ALMM
AOMH

Napoas

IP SIM-kapTH

KOHTPOAb COEAMHEHMA
Ping

IP
MNeproa OTNPaBKK, C
OXKHAQHME OTBETQ, C

YMCAO HEYATH AAR MEPE3ArPYIKN MOAEMO

Ping — KOHTPONb aKTUBHOCTYW COeANHEHUS OTNPABKOM PiNg-COOGLLEHWIA BHELLHEMY CEpBEPY.
IP — agpec BHelLHero cepsepa.
Mepuoa 0TNpaBKK — MHTEPBAN MeX/y Ping-COOBLIEHNAMU Ha BHELUHMIA cepBep.

OxunpaaHue 0TBeTa, C — BPEMS, B TEYEHME KOTOPOro YCTPOCTBO 0XMAAET OTBETA HA OTMPABNEHHOE
ping-coo6LLEeHMe.

Yucno Hey[ad ana nepesarpy3ki MogemMa — KOJIMYeCTBO UCTEKLLMX noapAaa TaV]MayTOB «Oxupanve
OTBETa», NOCNe KOTOPOro MoaeM yCTpOIZCTBa nepesarpyxaercad.
2949

intemet besline.ru

Be3 QRTOPHIALIN ~

PucyHok 4.21 - Hactpoiiku SIM

Pexxumbl pa6oTsl SIM MpennonaraeTcs fiBa pexumMa paboTbl SIM-kapTbl npu paboTe ¢ YCI[;
> bBenbiit IP.
> YacTHblit APN (pekomeHpayeTcs).

GARA. PyKoBOACTBO MO sKCnayaTaumum
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Ol NTABJTIEHWE OYHKLUNOHANBHBIE BO3MOXHOCTH

benblit IP B aToM pexume onepatop 3akpennseT 3a SIM-kapToii IP-afpec, KOTOpbIi BUAEH BCEM YCTPOUCTBAM B
WHTEPHETE W 1CNOoMb3yeTea A1 06MeHa AaHHbIMU MeX .y CepBeEpamMu 1 KMEHTaMM.

°® MpuceanBaHue  6enoro P BOSMOXHO  MpU  MOKYMKe
1 COOTBETCTBYIOLLEro Tapuda y onepaTopa MOGUILHOMN CBA3M.

Heo6x0a1Mo ykasaTb cnegytoue HacTpoiiku B8 YCI:

> APN.

» P SIM-kapTbl.

Cxema opraHu3aumy ceasn ¢ GARA npu ucnonb3osanuu 6enoro IP nokasaHa Ha pucyHke 4.22:

beawin [P

B i [

LleHTp ynpaeaeHus
SCADA

PucyHok 4.22 — Cxema opraHu3aLmu ceasu ¢ GARA npu ncnonb3oBaHum 6enoro IP

YacTHbii APN B aToM pexume onepaTop 3akpennseT 3a SIM-kapToit IP-afpec, KOTOpbI BUAEH TOMBKO YCTPOCTBAM,
OTHOCAWMMEA K TOMY e APN.

Py Mpu 3aKloYeHUn AoroBopa C OMEpaTopoM MOOWNIbHOM CBA3M
1 OTAENbHO ONpeaendaeTcsa:

» poctyn B MHTepHeT 13 yacTtHoro APN,;
» poctyn co cTopoHbl SCADA B yacTHbIi APN.

Heo6xoauMo yka3aTb cneaytoume HacTpoiiku B YCTIZ:

> APN.

» |P SIM-kapTbl.

OnuuoHanbHO onepaTop MOXeET NoTpeboBaTb HACTPOUTL TN aBTOPU3aLIMK, TOTVH 1 Napofb.
Cxema opraHusauum cssasu ¢ GARA npu ncnonb3osaHum yactHoro APN nokasaHa Ha pucyHke 4.23:

IP, oTHOCALMICA K yacTHoMY APN YacTtHbln APN IP, oTHocAwWMICH K uacTHoMy AP

LieHTp ynpaBAeHUA
SCADA

PucyHok 4.23 — Cxema opraHu3auum cesdu ¢ GARA npu ncrnonb3oaHum YactHoro APN

GARA. PyKoBOACTBO MO sKCnayaTaumum
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Ol NTABJTIEHWE OYHKLUNOHANBHBIE BO3MOXHOCTH

KaHasbl onpoca YCIM[ o6ecneunBaeT BO3MOXHOCTb ONPOCA BbIWECTOALMM YypoBHEM No uHTepdeicam Ethernet u SIM no
no TCP/IP npoToKonam:
» Modbus-TCP - onpoc BHyTpeHHero cepsepa Modbus. MakcuManbHoe KoM4ecTBO KaHanoB onpoca —
16;

» [OCT P M3K 60870-5-104-2004 - onpoc BHyTpeHHWx cepsepos 60870-101/104. MakcumanbHoe
KONIMYECTBO KaHaoB onpoca — 2 (COOTBETCTBYET KONMYECTBY CEPBEPOB);

» |IEC 61850 - onpoc BHyTpeHHero cepBepa 61850. MakcuManbHoe KOMMYeCcTBO KIIMEHTOB — 1;

» RAW: TCP-RS-485 - npo3payHblil KaHan: 0npoc HUXECTOALLMX YCTPOCTB, NOAKIOYEHHbIX K NopTaM RS-
485, BeeTCa BEPXHUM YPOBHEM Hanpsamyto Yepes TCP-coeanHerne. O6MeH NPOMCXOANT Yepes
MHKancynaumio aaHHbix nopta RS-485 B TCP-coennHeHve 6e3 A0NOAHNTENBbHON 06paboTKMy.

® Mpu paboTe ¢ nNpo3payHbiM KaHanoMm Ha BbIWECTOALWEM YPOBHE
1 cnegyet ucnonbsdosaTb 10 ¢ noadepXxkoi npueMa u nepegayu
MHKaMNCyMpoBaHHbIX AaHHbIX (RS-485 yepes TCP).

[ins KaX0ro 13 KIMEHTOB B OTAENBHOCTY MPElyCMOTPEHbI CRIeAYHOLLME BO3MOXHOCTY:
> 3afiaHue orpaHnyeHus no IP-aapecy KaueHTa;

> paspelleHe Ha 0TNPaBKy KOMaH[ TeneynpasneHus;

> paspelleHne CUHXPOHU3ALMM BPEMEHN.

lMpenycMoTpeHa BO3MOXHOCTb noAkntoyeHns KoHdurypatopa GARA k YCIM[ no npoTokony Modbus-TCP
ANS HaCTPONKM N MOHWUTOPMHIa COCTOSIHMS YCTPOWCTBA.

MakcuManbHoe KOIMYecTBO 0OJIHOBPEMEHHO MOAK/IOYAEMbIX KITMEHTOB MO BCEM NPOTOKOMaM — 16.
dyHKUMA «Keep alive» BKIOYAET MEXaHM3M TPAHCMOPTHOTO YPOBHS! ANs OGHAPYXKEHUS «<MEPTBbIX»
COEZIMHEHNI U NPEJOTBPALLEHWS UX HAKOMNEHUS Ha XOCTE, NSt UCKYCCTBEHHOMO NOAAEPXaHNUst aKTUBHOCTM
COEIVHEHNS.

O6ume HacTPOMM Kanaasl onpoca

Kaman KaHaa - 2 Kaman -3

WHtepcperic LAN-1 v LAN-1 ~ LAN-1 v
TPOTOKOA Modbus-TCP server ~ IEC-104 server Nal - EC 61850 server ~
Nopr 502 2404 102

IP oapec kavenra o 0 0 ] 0 0 0 0 [ 0 a

Keep alive

WUHTEPBAA BREMEHK
MEXAY NPOGamMH 20
keepalive, c

3

WHTEPBAA BpEMEHH

no ncreveHno

KOTOPOro ] 0 0
HOYMHAIOTCA NPOGE!

keepalive, ¢

Koanyectso npo6 o
keepalive

TeAeynpasaeH1e v

PucyHok 4.24 - KaHanbl onpoca no Ethernet

410 CUHXPOHU3ALMA HACOB PEAJIBHOI O BPEMEHW YCIZ

CnHxpoHu3aLms YCN/ o6ecneunBaeT BO3MOXHOCTb 3a/1aHUs 10 TPEX NCTOYHUKOB CHHXPOHU3ALIMN BPEMEHMU, C YKa3aHNEM

BpEMEHN MPUOPUTETOB CUHXPOHU3ALNN.
MepekntoyeHre Ha UCTOYHUK C 60Nee HU3KUM NPUOPUTETOM BbIMOMHSAETCS N0 UCTEYEHUN 3ajaHHON
BbIAEPXKKM BPEMEHM, B C/y4ae OTCYTCTBUS CUHXPOHM3ALMM OT TEKYLLETO NCTOYHMKAE.
Mpyn BOCCTAHOBNEHMM KaHana CUHXPOHU3aLMK ¢ 60Nee BbICOKAM NPUOPUTETOM BbINOJHSETCA
aBTOMAaTUYECKNIA NEPEXOZ Ha HEero C KaHana ¢ 60nee HU3KUM NPUOPUTETOM.
MopfepxnBaeMble UCTOYHMKM CUHXPOHU3aLMY:
» NOPT CUHXPOHM3aLKMK Bpemenu IRIG-B;
» SNTP;
> KOMaH[ibl CHHXPOHM3aLMK BpeMeHy no npotokonam Modbus-RTU(TCP), FOCT P MK 60870-5-101-2006,
rOCT P M3K 60870-5-104-2004.
YCI coaep>xuT XypHan CUHXPOHK3aLMK, GUKCUPYHOLLNIA:
» YCTaHOBKY CUHXPOHM3aLMWN BPEMEHY C KAHaNOM CHHXPOHW3aLMY;
» CMEHy KaHana CMHXpOHW3aLuy;
» NOTepro BCex KaHanoB CUHXPOHM3ALNN BPEMEHN.

GARA. PyKoBOACTBO MO sKCnayaTaumum
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PucyHok 4.25 — CUHXpOHM3aLMs YacoB peanbHoro Bpemenun YCI1

411 TUBKAA NOTUKA

Onuncaxne
BO3MOXXHOCTEMN
KOH@urypatopa
TMGKOU OrnKn

[lepeyeHb JOCTYNHbIX
3/1eMEHTOB

[Insa cosganusa ruékoit noruku B Kondurypatope GARA npepsycmoTpeHa cpefa BM3yanbHOro
NPOrpaMMUPOBaHNS, NOAAEPXKMBAIOLLAS Cnedyolmne GyHKLnK:

COCTaBMIEHNE CXEM TMOKOIN NOrMKM;

BbINOJIHEHNME apMd)MeTVNeCKVIX " anre6pamquKmx onepaumﬁ;

aBTOMAaTWYECKYKO FeHepaLMio KOAa;

NPOBEPKY CXeMbI Ha Hann4ne OLUMOOK.

YV VVYV

Mpanyeckuii pefakTop COAEPXUT OMOANOTEKY 3EMEHTOB 1 06eCNeYnBAET BO3MOXHOCTb
nepefiayn MpUHMMaeMblX OT YCTPOWCTB MO/MEBOrO YPOBHA 3HaveHuid TC u TU B cxemy ans
BbIMOMHEHUSA C HUMW ONEpPauUuin W MOCTPOEHUSA NOTUKU. [IMCKPETHbIE U aHanoroBble BbIXOAHbIE
CUrHabl TMGKOI NOrMKIM MOTYT 6biTb NepefjaHbl Ha BbIECTOSALNIA YPOBEHb B KAYECTBE CUIHANOB
TC 1 TV cOOTBETCTBEHHO.

OyHKLUMOHaN rMbKoi NOrMKK NoAPOBHO OMKcaH B haiine CnpaBKW NPOrpaMMmbl.

PefakTpoBaHWe cxem rMBKOI NOrMKM JOCTYMHO KakK B OHAMaiiH, Tak u B odnaiitH-pexxume paboTbl
KoHpurypatopa GARA.

MepeyeHb 3N1eMEHTOB, HAX0OAALWMXCSA B GUONNOTEKE:
> BXO[bl 1 BbIXOAbl (ANCKPETHbIE, aHANOTOBbIE, BHYTPEHHIE NS CO3/aHNs CBA3EH MeXy NucTamu
CXeMbl 1 NepeMEHHbIE A8 Nepefiayn laHHbIX B CRefyiowmii LMK ¢ Tnamu AanHbix int, float, bool);

> noruyeckue anemenTbl (U, NN, nckntovatowee UIIN, HE);

> anrebpanyeckue onepauuu (YMHOXeHWe, CNOXeHWe, BblUMTaHNE, AeNeHNe, MOAYNb);

> onepauuu cpaBHeHUs (PaBHO, He PaBHO, 60MbLLE, 60MbLLIE UMK PABHO, MEHbLLE, MEHbLLE UV PABHO,
6onblie ¢ abCOMOTHbIM MMCTEPE3NCOM, MEHbLLE C aBCOMOTHBIM TCTEPESNCOM);

> Tpurrepbl (RS-Tpurrepbl ¢ NamMAaTbIO U 6€3);

»  (dopmupoBaTteny umnyabca no GPoHTY 1 No cnagy;

> 3a[epXK1 BpeMeH Ha cpabaTbiBaHWe U BO3BPaT;

»  reHepaTopbl UMMYNbCHOMO CUrHana 1 NOCTOSHHOIO CUrHana ¢ TMnamu AaxHbix bool, int, float;

> K/IH0YM HOPMANbHO 3aMKHYTbIE U Pa30MKHYTbIE;

»  CYETYMKM: YHUBEPCA/bHbIN, BHUS, BBEPX;

> yacbl: 6YAUIbHWK, CeKyHA0Mep;

> pasHoe: 610K BbIGOPA, MUHUMYM W MaKCUMYM, NPEAENb).

BHELHWIA B SNIEMEHTOB NOKa3aH Ha pucyHke 4.26.
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Bxogbl 1 BbIXOAbI Anre6panyeckue onepawmm
(] F [ (»] F A [»)
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PucyHok 4.26 — 3neMeHTbl TMOKOI NOTMKM

| IMpumep peanusaym Ha pucyHke 4.27 npuBefieH NpyUMep peannaaummn rubkoit noruki. Pesynstatom paboTbl
TUGKOM NI0rvKM anropuTMa fBASeTCs Bbljada aHaNoroBOro BbIXOAHOrO CUrHaNa B npefenax MUHUManbHoro v
MakKCWUManbHOro 3HayeHuid. Ha AUCKPETHOM BbixoAe 1 NoABASeTCA NOrMYeckas eAMHNLE, ECNN

CYMMapHbIii CUrHan BbIXOAMT 3@ rPaHuLbl 3a4aHHOro Ananas3oHa.

MakcHMansHoe sHaYeHe

1 Modbus-RTU client DIN-__. L 100 AHANOMOELIA BRXOL, 1
AHANOrOBLIA cHrHan 1 | 5
20,351 —l MAX — 32,326
— CyMMapHEIA CHIHaN —
+ X f LIk -0 D-[ JckpeTHld Bexoa 1 i L]

’-.1 1 Modbus-RTU client DIN-... i
Ananorossii curdan 2

7,975 MIN =
fodbus-RTU client DIN-...
1 Medbus-RTU client DIN A L
4000,000 b3
0,001 I 0

IMiHKUManEH 02 3HaueHKre

PucyHok 4.27 - Mpumep peanunsaumm rnbkoi Normku
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4.12 XYPHAJTbI

0O6wyme ceepenmns YCTPOICTBO 06eCneqnBaeT perncTpaLmio 3anuceil B XXypHanb! C NPUCBOEHNEM METKM BPEMEHH C
TOYHOCTBIO 1 MC, ¥ XpaHEHUE XYPHAIOB B SHEPrOHE3aBMUCUMON NaMATH B TEYEHWE BCEro CPOKa
aKcnnyartaumuu.

Konm4ecTBo 3amnuceid, COXpaHAaeMbIX B NaMATW YCTPOICTBA, 418 KaXOr0 XypHana B OTAENbHOCTY
coctasngeT 1000 wryk.

B cnyyae 3an0nHeHNs namaTy BbINONHAETCH aBTOMaTUYeCKOe yaaneHue Haubonee CTapbix 3anucei
XYpHanoB. Py4Hoe yfaneHue 3anuceii nosb3oBaTenem He npefycMoTPeHo.

CuCTEMHBI XYypHan YXypHan BbINONHSAET GUKCALMIO MBMEHEHNS PEXMMOB PaboTbl YCTPOCTBA:
BK/IOYEHWE YCTPOICTBA;

noTepst U BOCCTAHOBNEHWE ONEPAaTUBHOIO NMUTaHUS;

aKTWBaLMA 1 AeakTUBALMS PEXMMOB paboTbl YCTPOIACTBA;

M3MEHEHME HaCTPOEK YCTPOIICTBa;

HEeNcnpaBHOCTb YCTPOMCTBA;

13MEHEHME YPOBHSA AOCTYNa.

VVVVVY

XypHan YXypHan Gukcupyer:
CHHXPOHM3ALMN > YCTaHOBKY CMHXPOHM3ALIMM BPEMEHW C KAHaNIOM CUHXPOHMU3ALWK;
BPpeMeHH > CMeHy KaHana CUHXpoHMU3aLuy;

> MOTEPIO BCEX KaHAMOB CUHXPOHN3ALMM BPEMEHN.
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5 PABOTA C YCTPONCTBOM
5.1 MEPbI BE3OMACHOCT/ NPV 9KCMTYATALIMM

BHUMAHN

E! MoaknoyeHne U OTK/IOYEHUE BHELUHWMX LEeneii HeoO6XOAMMO BbIMOSHATL B

06€CTOYEHHOM COCTOSHHM.
Mepes nofayeii NUTaHMA HEOGXOAMMO 3a3eMUTb KOPMYC YCTPOIACTBA.

epeyeHb
HOpMaTuBHOM
JOKYMeHTaLum

3asemneHune n
3allMTHbIE MepbI
6esonacHocT#

Mpw paboTe C yCTPOWCTBOM CNeflyeT PyKOBOACTBOBATLCS YKA3aHWUAMM CAEAYHOLLUX JOKYMEHTOB:

> PyKOBOACTBOM NO 3KCMyaTaumm;

» [eiicTBytolasn pegakuns Mys;

> "MpaBuna TeXHUYECKOI aKcnayaTaumum aNeKTpoycTaHOBOK noTpebuTenei”;

> "MexoTpacneBsble NpaBwuaa nNo oxpaHe Tpyaa (npasuna 6e30MacHOCTY) NpU aKCnyaTaumm
anekTpoycTtaHoBok' MOT P M-016-2001 P/1 153-34.0-03.150-00.

OnacHbIM (hakTOpPOM MpU 3KCMyaTalumy YCTPOACTBA ABNSETCSH HaNpshXeHWe onepaTuBHOro nutaHmns 220 B.
3a3emeHue 1 3alnTHbIe Mepbl 6e30MaCHOCTYU JOMKHbI BbINOMHATLCSA B COOTBETCTBUM C TpeHOBaHUAMU
JeiicTBytoWmx «[1paBun yCTPONCTBA 3NEKTPOYCTaHOBOK». [119 3a3eMneHNs Ha Kopnyce yCTpoiicTea
NpesycMOTPEH CreyuanbHbli 3a3eMNSIOLLUIA BUHT, KOTOPbIA UCNIONb3YETCA ANA NOAKMOYEHUS K
3a3eMNAIOLLEMY KOHTYPY.

Bce paboTbl Ha KNEMMHbIX KONOAKaX YCTPOCTBA CnefyeT Npon3BOAUTL B 06ECTOUEHHOM COCTOSIHUN.
Mepes BBOAOM YCTPOICTBa B paboTy CNeAyeT 3a3eMNnTb KOpyc. 3a3eMneHue OCyLLeCTBNAETCS
nocpesCcTBOM NOAK/HOYEHUS NPOBOAA CEYEHNEM HE MeHee 2,5 MMZ.

5.2 PASMELLEHME N MOHTAX

YcTaHoBOYHbIE
pasmepsb!

1

YCIMJ nomKHO sKcnayaTupoBaThCs B PENEiHOM 0TCeKe 1n B LuKady.
MOoHTaX yCTPOMNCTBA MOXET BbITb MPOM3BEAEH HA MOHTAXHYIO NOBEPXHOCTb.
YCTaHOBOYHbIE pa3Mepbl ¥ MPUMEP MOHTaxa NpUBEAEHbI B NPUAOXKEHUM A.

3D-mopenb YCTPONCTBA.

5.3 MIPOBEPKA 3JTEKTPUHECKOI O COTPOTWBJTEHUA N301ALMN

BHUMAHME! [NpoBepKy aneKTpuyeckoro ConpoTUBIEHNS U30MIALMKU YCTPOCTBA BbIMOJIHATL B
HopMasbHbIX KnumaTudeckux ycnosusx no FOCT 20.57.406-81.
KoHTakTbl pasbemoB Tuna USB, RJ45, SMA, LC Duplex npoBepke CONpOTUBNEHMS U30NALIUM HE

noanexar.

[lepeyeHb
He3aBuCHMbIX Lienei

MpoBepKy CONPOTUBAEHNS U30NALNM BbINOMHATH MEFAOMMETPOM NpK HanpskeHun 2500 B (ans RS-485 -
500 B) Mexay cnefytolmMm HE3aBUCHMbIMI LIENAMU:

» MUTaHue,

> 333eMJeHNE;

> RS-485 (npoBepky NpoBoAMTb Mpy HanpsixeHnn 500 B).

5.4 NOOKIOYEHWE BHELLHWX LIENEN

,ﬂOﬂyCTMMbIe CeqyeHnd
PpOBOAHNKOB

[lonycTuMble ceyeHus NoAKNoYaeMbIX NPOBOAHMKOB YKa3aHbl B TabAMLE:

> nuTaHue - [0 2,5 MMZ;

> 3asemneHue - 1o 2,5 MMZ;

> RS-485-p101,5 MM2,

Mocne ycTaHOBKM M NOAKAOYEHUS HEO6XOANMO NPOBEPUTD:

» HaJeXHOCTb 3a3eM/IEHNS YCTPONCTBA: 3aXKWM 3a3eM/EHUS YCTPOICTBA COEANHEH NPOBOLIOM CEYEHNEM
He MeHee 2.5 MMZ C KOpMyCcOM AYeiiku.

» MOHTaX BHELWHMX COEAHEHNA Ha COOTBETCTBME NPOEKTHOIM CXEME NOAKMIOYEHMS;

> HaJeXHOCTb 3aTAXKN BUHTOBbLIX COEANHEHNIA HAa BCEX COBANHUTENSX;

» HaJeXHOCTb KpPemnaeHus OTBETHbIX YacTell BCEX COeNHUTENE.

Bce Lienu, nofiknto4aeMble K yCTPOWCTBY W BbIXOAALLME 3a Npefiefbl A4eiiki J0MKHbI 6biTb MPOAOXKEHDI

9KPaHMPOBaHHbIMM KabGensiMu, aKpaH Kabens Ao/MKeH BbiTb 3a3eMIEH.
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5.5 PEXX/MbI PABQTbI YCTPOMCTBA

OnuncaHne

Pexum «PaboTta»

YCTPOICTBO NMEET CreaytoLLIMe PexxuMbl paboTbi:
> Pa6ora;
» OYHKUMOHANbHbBIA KOHTPOSb.

Pexxum «PaboTa» ABASETCA OCHOBHBIM PEXMMOM paboTbl YCTPOACTBA. B 9TOM pexume obecneunsaercs
MOJHOLIEHHOE BbIMOSHEHWE BCeX hyHKUWIA yeTpoiicTsa (1. 4.1).

Pexum «DYHKLMOHANBHBIA KOHTPONb» ABAAETCS BCNIOMOraTeNlbHbIM PEXWUMOM M NPEAHA3HAYEH [1S NPOBEPKM
«QYHKLMOHANbHBIA paboToCNOCOBHOCTY UHTEPHECOB CBA3M, OPraHOB MHAMKALWK. [1p1 NEPEXOie B 3TOT PEXIM BCe
KOHTPOJIb» CBETO/IMO/bI FaCHYT, 67I0KUPYeTCS paboTa GyHKLMA cbopa v nepeaady daHHbIX, TMOKOM NOruKK.

3aBojickoi naposb:
Aamunnctpatop — 1739
WHxeHep - 1234

B ycTpoiicTBe NpeaycMOTpeHa BO3MOXHOCTb 3aflaHus Naponeit akTuBalm ypoBHst focTyna «MHxeHep» (1o
3 nonb3oBateneit) n «AgMuHucTpaTop» (1 NoNb30BaTeNb).

YpoBeHb f10CTyNa «/HXeHep» 06ecneynBaeT AOCTYN K CNEAYIOWMM BYHKLMUAM:

> W3MeHeHWe HaCTPOEK YCTPOICTBa;

> CMeHa pexuma paboTbl 1 npoBeaeHne hYHKLUMOHANbHOTO KOHTPONS;

> 0GHOB/EHME MPOrPAMMHOT0 06ECTIeYEHNS.

YpoBeHb f10CTyna «AIMUHUCTPATOP» AOMNONHUTENBHO NO3BONSET aAMUHUCTPUPOBATD NPaBa JoCTyna:

> [N06aBNsTb, yAanaTb 1 U3MEHATb NApONb NONb30BaTeNel YpoBHS «MHXeHep»;

> W3MEHSATb Naposb YPOBHSA «AMUHUCTPATOP>.

B cnyuyae ytepu naponein Heo6xoAMMO 00paTUTLCA B CNYXOY TEXHUYECKOW MOAAEPXKKM
KOMMaHWW-NPOM3BOAUTENS ANS BOCCTAHOB/IEHUA JOCTYNA K YCTPOACTBY.

5.7 HACTPOWKA 1 BBO/] B PABOTY
5.7.1 ®YHKUMOHANBHbIA KOHTPO/b YCTPOMCTBA

Onucarune

YCTpOICTBO 06ecneynBaeT npoBefeHne GYHKLUMOHANbHOrO KOHTPONS CAeaytowmx annapaTHbIx
Y3N0B YCTPOWCTBA:

> uHTepdeiichl RS-485;

> uHTepdeiicol Ethernet;

» cBeToamoa «oToB».

lMpoBepka annapaTHbIX Y3M0B BbiNoAHgeTcs ¢ nomowbto MO KOHOUTYPATOP GARA nytem
nepeBofa yCTPoOCTBa B pexxmnme «DyHKLMOHaNbHbIA KOHTPObY.

5.7.2 NOPAMOK ¥ OCOBEHHOCTW HACTPOWKMN

Onucarune

YCTpoiicTBO NOCTaBNAETCS C 3aBOACKONA KOHdMrypauweii. Mepes BBOAOM B paGoTy HEOBXOAMMO
NPOBECTI HACTPOIKY B COOTBETCTBMM C MPOEKTHON [OKYMEeHTaUuMen. HacTpoiky ycTpoiicTea
PEKOMEH/YETCA NPOU3BOANTb B COOTBETCTBIN C NOPAAKOM, ONUCAHHBIM B Tabnuue 5.1
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Tabmmuya 5.1
N MYHKT KOMMEHTAPUN
Mpu coznaHnm haiina KoHGUrypauun B odnaiH pexume (663 NoAKNOYEHNS
K YCTPOICTBY) HEO6X0AMMO NPaBUIBHO 3aAaTb MOAMMDUKALINIO YCTPONCTBA,
1 3aaaHne MOANDUKALIMK YCTPOACTBA B cooTBeTcTBMM ¢ N.MOOUDUKALIUN.
B cnyyae HecoBnaaeHus moandukauum B OK ¢ GakTMyeckoi, aaHHblin GK
He 6yeT NPUHAT YCTPOWCTBOM.
2| Hactpoiika RS-485 Bbibop pexuma P860Tbl master/slave, npoTokona 06MeHa, NpoYMX
HacTpoek nHTepdeiica
3aaaHne 1 pacnpefeneHve no uHTepdeidicam RS-485 onpalinBaembix
YCTPOICTB NONEBOr0 YPOBHS.
3afaHne nepeyHs onpalwmnBaeMblx
3 o MpegycMOTpeHa  BOSMOXHOCTb  aBTOMATMYECKOrO  CKaHMpOBaHWS
yCTPOVACTB N N
nHTepdeinicos RS-485 ansa noucka ycTporcTs, npowsBoacTBa HIM]
«MWKPONPOLECCOPHbIE TEXHONOT UMY,
HacTpoiika cnucka onpalmnBaeMblx JaHHbIX 415 BCEX 3a4aHHbIX YCTPOWCTB.
4 | HacTtpoiika onpawmnBaeMblx AaHHbIX [pefyCcMOTpPeHbl MpeayCTaHOB/IEHHbIE CMMCKM Ompoca [A/1a YCTPOICTB,
nponasoAcTaa HIM «MUKponpoLEecCopHbIe TEXHONOM M.
. OnuMoHanbHO — co3faHue A0MONHATENBHO TMEKOK nornkn (jopacyet TH,
5 | CospaaHue r1bKoi noruku
noruyeckue cxembl ans TCu TY).
B cnyyae, ecnu nepefaya MHGOPMaUMM Ha BEPXHWA YPOBEHb NAAHNPYETCS
. no Modbus-RTU u/unn Modbus-TCP Heo6xoaumMo HaCTPOWUTb BHYTPEHHMI
6 | Hactpoiika cepepa Modbus .
cepsep Modbus ycTpoiicTBa: 3afaTb agpeca PerucTpoB, TUMbI JaHHbIX W
byHKumu onpoca Modbus, 1 1.n.
B cnyyae, ecnu nepeaaya MHGOPMaUMM Ha BEPXHWA YPOBEHDb NAAHNPYETCS
no FOCT P M3K 60870-5-101-2006 n/uan TOCT P M3K 60870-5-104-2004
7 | Hactpoiika cepepa 60870-101/104 Heo6Xx0/MO HacTpOMTb BHYTPeHHMIA cepep 60870-101/104 ycTpoiicTBa
3afjaTb afpeca perucTpoB, HACTPOUTb MapaMeTpbl ompoca rpynm, TWMb
ASDU, mpuunHbl nepegayu, 1 T.1.
B cnyyae, ecnu nepefaya MHOOPMaUMM Ha BEPXHWA YPOBEHb NAAHNPYETCS
8 HacTpoiika cepeepa 61850 no IEC 61850 He06X0A1MMO HAaCTPOUTb MOZIENb [JaHHbIX YCTPOACTBA, HAabopbI
JlaHHbIX, 0TYeTbl, ncxogawme GOOSE n T.n.
Bbl6op pexxMmoB paboTbl MOPTOB Ethernet: gBa HesaBWMCUMbIX MopTa Mau
9 HacTtpoiika Ethernet pesepsupoBaHie no npotokony RSTP, PRP, HSR'. 3apgaHue IP-agpeca u
MPOYMX CETEBbIX HACTPOEK.
. HacTpoiika kaHanos onpoca no uHTepdeiicam Ethernet: BbiGop kaHana
10 | HacTtpoiika kaHanoB onpoca
MPOTOKO/a, OrpaHuyeHe no IP, paspeleHne TY n T.1.
11 | CoxpaHeHue daiina KoHUrypaumum CoxpaHeHue ®K Ha K.
12 3arpyaka (aiina KoHurypaum e 3arpyska ©K B ycTpoiicTBO

YCTPONCTBO

' PesepBupoBaHue HSR A0CTYNHO TO/bKO Ha nopTax ETHT n ETH2.
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Ol JTABNEHWE TexHunyeckoe O6Cﬂy)KI/IBaHl/Ie

6 TEXH/YECKOE OBCITY)XBAHWNE

[TepnoanyHoCTDL MeproanNYHOCTb TEXHUYECKOTO 06CNY)XUBAHUS YCTaHABMBAETCS SKCMNYyaTUPYIOLel opraHn3aLmei, ¢
06CYXNBaHNS YYETOM AEe/CTBYIOWMX CTAH/AAPTOB W PernaMeHToB no ob6cnyxunsaHuto cuctem ACY, CCMKA, COTU ACCO u
np., B COCTaBe KOTOPbIX 3KCM/yaTpyeTcs YCTPOICTBO.

06bem paboTt 06bem BbINOAHAEMbIX PaboT NPK TEXHNYECKOM 06CNYXMNBAHUN:

VVYVYVYV

npoBepKa peaynbTaToB PaGoThl CUCTEMbI CAMOAIMArHOCTUKM YCTPOCTRa;

BHELIHWMA OCMOTP 1 YNCTKa;

NpOBEPKA BHELIHMX MOAKHOYEHMIA, NPOTHXKKE BUHTOBbIX COEAUHEHNI;

0B6HOBNEHME NPOrPaMMHOI0 06GECNeYeHIs;

npoBepka daiina KoHGUrypaLuu B yCTPONCTBE;

NpOoBEepKa B3aUMO/IECTBUS UCMIONb3YeMbIX GYHKLMA cEopa JaHHbIX, anrOpUTMOB TMOKOM NOMMKK, C

KOHTPONEM BblaBaEMOI MHDOPMALUK Ha BbILIECTOALLINIA YPOBEHD;
> npoBepka hYHKLUMU CUHXPOHU3ALMY BPEMEHM.

7 TEKY LMW PEMOHT
7.1 OBLUME YKASAHNS

B cny4vyae BbIAB/IEHNA HEUCNPABHOCTU CNEQYET NMPUCTYNNTDb K €€ YCTPAHEHUIO UK 06paTVITbCFI
B CJ'Iy)K6y TEXHUYECKOW noaaepXku, B COOTBETCTBUU C yKa3aHUAMU N. 7.2 U 7.3.

7.2 CAMOZNATHOCTUKA

7.3 NMPOYNE HENCTTIPABHOCTW

Tabnmya 7.1

HEWCMNPABHOCTb

Mpu BbIIBNEHUM CUCTEMOA CAMOAMArHOCTUKM HEeUCrpaBHOCTU cBeToauofd «[OTOB»
1 3aropaertcs KpacHbIM LiBETOM.

NEACTBUE

YCTPOICTBO He BKNOYaEeTCH

He pa6oTatoT cBETOANOAHbIE
NHAMKATOPbI

OTcyTcTByeT cBA3b ¢ MK no uHTepdeiicy
USB

LWar 1. [poBepuTb Hannuyue HanPSXXEHUs U UCNPABHOCTb Lienei nuTaHus.
LWar 2. 06paTuTbCs B CNyx6y TEXHNYECKON NOAAEPXKKM
KOMMaHUW-NponU3BOAMNTENS.

LWar 1. BbINOAHWTb GYHKLWMOHANbHDbIA KOHTPOb CBETOANOAHBIX MHAMKATOPOB
LWar 2. 06paTuThCs B CNyX6BY TEXHUYECKOW NOAAEPXKKM
KOMMaHUW-NponU3BOANTENS.

LWar 1. MpoBepuTb LIEN0CTHOCTb Kabens CBA3M.

LWar 2. MpoBepuTb Nogkatouerne K apyromy USB-nopty Ha MK.

LWar 3. [poBepuTb/ycTaHoBUTL ApaiiBep USB, BXo4ALLMIA B COCTaB NPOrpamMbl
KOHOUIYPATOP GARA.

LWar 4. 06paTuTbCs B CNyX6Y TEXHNYECKON NOAAEPXKKM
KOMMaHUW-NponU3BOAMNTENS.
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OTNTABJIEHNE

XPAHEHUE 1 TPAHCITOPTVPOBAHUE

8 XPAHEHWE W TPAHCTNOPTUPOBAHME

TpaHcnopTupoBaHne

YcnoBusi xpaHeHus

TpaHCcnopTMPOBKY YCTPOCTB CNEAYeT OCYLEeCTBAATD:

> B KPbITbIX XXeNe3HOAOPOXHbIX BaroHax, aBTOMOOUbHbBIM TPaHCNOPTOM C 38LU,VITOI7I OT AOXAA U CHera, a
TaKXe B repMEeTU3NPOBaHHbIX OTanInBaeMbIX OTCEKaxX CaMONETOB C YYETOM XapakKTeEPUCTUK yCJ'IOBI/IVI Cno
IOCT 23216-78.

> Npv NepeBoske B XENe3HOA0POXHbIX BaroHax B4 OTNPaBKW — MeNKWiA, ManoTOHHaXHbIA

YCTpOWCTBO [0 BBOAA B 3KCM/yaTauWto CNefyeT XpaHWTb Ha Cknajge B YMakoBke
3aBOAA-N3roToBUTENS:

» Temneparypa xpaHeHus - o1 -50 go +50°C.

> MpefenbHO JonycTUMas BNaxHoCTb - 98 % (npn Temnepatype 25°C);

B nomelleHnax ang xpaHeHns COAepXXaHue nblau, NapoB KUCOT W LWE0Yer, arpeccuBHbIX rasos
W OpYrux BpefHbIX NPUMECEN, Bbl3bIBAIOWMUX KOPPO3WIO, HE LO/MKHO MPEBbLIWATL COAepxaHue
KOPPO3MOHHO-aKTWUBHbBIX areHToB Ana atmochepbl Tuna | no FOCT 15150-69. 3anpewaercs
XpaHeHue yCTPOiCTBa B NOMELLEHUAX, COLEPXKALLMUX TOKONPOBOAALLYIO Mblfib U TPA3b.

9 FTAPAHTUNHBIA PEMOHT

[apaHTWiiHbI peMOHT

3aB0/-M3roTOBUTEND BEPET Ha Cebs 0683aTeNbCTBA NO rapaHTUIAHOMY PEMOHTY B TeueHWe 3 NeT ¢
MOMEHTa nepefjaun YCTPO/CTBa NoKynaTento, MM6o ¢ faThl NPOM3BOACTBA, ECNW ATy nepefayu
MoKynaTento yCTaHOBUTb He NPeCTaBNAETCA BOSMOXKHbIM.
B cnyyae nOBpeXAeHWs MnM OTKa3a YCTPOICTBA B TeYeHWe rapaHTUIAHOrO CpoKa CRyxObl,
KOMMaHWsA-Npou3BOAMTENL  06A3yeTCH  OTPEMOHTMPOBATb  WMAW  3aMEHWUTb  MOBPEX[AEHHOEe
YCTPO/CTBO. YBeAOMNEHNE O HACTYM/IEHWN rapaHTUIAHOrO Cnyyas [OMKHO ObiTb HaNpaBNeHo B
afipec KOMNaHUM-NPOM3BOANTENS [10 UCTEYEHUS FrapaHTUIAHOrO CpoKa.
Bce BbILIEN3N0XEHHOE BbIMOMHSAETCSA TOMBKO NPK YCNOBUW COBMIOfEHUS TpeGoBaHUiA U npasu,
N3NOXEHHbIX B PYKOBO/JCTBE NO 3KCMAyaTalLMK, a TakKe COXPaHHOCTM rapaHTUIHHOrO CTUKEpa.
MnoMbupoBaHMe YCTPONCTBA MPOM3BOAUTCS rapaHTUiAHbIM CTUKEPOM, pa3pywatoluMcs npu
BCKPbITUM YCTPOIACTBA.
[apaHTWs He pacnpoCTPaHseTCs Ha:
> MOBPEX/IEHNA YCTPOIACTBA, B TOM YMCNE KOHCTPYKTUBHbIE, BbI3BAHHbIE HapyLUEHUeM YCI0BUi
TPAHCMOPTUPOBAHMS U XpaHeHust (M.8) U TeXHUYeCKoro o6eykmnsanmsa (n.6);
> MOBPEX/EHNA YCTPOWCTBA, BbI3BAHHBIE BHELIHAMM BO3AEACTBYIOLMMU HAKTOPAMU, @ Takxe
nopayelt HanpskeHni Ha NopTbl YCTPOWCTBA, BEMNYUHLI KOTOPbIX MPEBLILAIOT [ONYCTUMbIE,
COrNacHo PyKOBOACTBY N0 9KCMyaTaLuy;
> WCNONb30BaHme yCTPOICTBA C HapyLeHeM TPe60BaHMA PYKOBOACTBA MO SKCMyaTauuu.
KomnaHWa-npon3BoanTeNb He HeceT OTBETCTBEHHOCTb 3a:
> Pacxofibl, CBA3AHHBIE C BbINOMHEHUEM [EMOHTAXE, MOBTOPHOrO MOHTAXa, HaNaaK1 U Npounx
MEpONPUSATHIA N0 3aMeHe YCTPOIACTBa;
> N06ble QUHAHCOBbIE NN SKOHOMUYECKME MOTEPN UM MHO6bIE KOCBEHHbIE YEbITKM NN yieps,
MOHECEHHbBIE NONb30BATENEM B CBA3M C ieDEKTaMMU MW HEUCTIPABHOCTbIO YCTPORCTBA.
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O NABIEHUE MPUNOXEHWE A. TabapuTHbIEe M YCTAHOBOYHbIE Pa3Mepb

10 NMPUNOXEHME A. TABAPWUTHBIE N YCTAHOBOYHbIE PASMEPDI

B 3
4
a
C
3|8
G
A4 '
103 4 157
» -

PucyHok A.10.1 = TabapuTHble pasMepbl

MOHTOXHbIN KOMMAEKT
MOCTABASRETCA C YCTPOMCTBOM

175

PucyHok A.10.2 - MNprmep MOHTaxa
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OrNABMEHME MPUNOXEHWE B. Cxema noaxkntoyeHns

11 NMPUNOXEHWE b. CXEMA NOZKJTIOYEHNA

s ™
X1 RS1 MutaHue X7
(1 A ) é PE 1)
2 B L/+ 220 (110O) 2
3 G y \_ N/- 220 (110) 3 )

SFP1
X2 RS2
— — ]
B SFP2
3 G ) j
X3 RS3
ETH1
(1 A ) - ~
5 B DA+ 1
DA-
3 G 2
DB+ 3
DC+ 4
X4 RS4
- ~ DC- 5
1 A
o DB- 6
2 B 3 L1 DD 7
~ +
3 G o =a
. /
X5 RS5 ETH2
\
(1 é DA+ 1)
2 B DA- 2
3 y, 9 DB+ 3
DC+ 4
X6 RS6 DC- 5
e A b i
1 A s DB 6
2 B DD+ 7
3 / L . DD- 8 )
- %
PucyHok b.11.1 = Cxema noakntodeHus ncnonHeHuin GARA-220-b-B-I
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OrNABMEHME MPUTOXEHME B. Cxema nogknoyeHns

- N
X1 RS1 MutaHume X7
(1 A ) ( PE )
2 B + 24 2
3 G L -24 3 )
SFP1
X2 RS2
= A ) j
B SFP2
3 G ) j
X3 RS3
ETH1
- A ) p .
5 B DA+ 1
DA- 2
> G )
DB+ 3
DC+ 4
X4 RS4
- N DC- 5
1 A
= DB- 6
z 5 < &2 DD
3 ~ + 7
E c ) @ =g 2
= L DD- 8 )
X5 RS5 ETH2
(1 A ) USB-B ~ ~
DA+ 1
2 B DA- 2
3 S O DB 3
DC+ 4
X6 RS6 DC- 5
(1 A ) é USB-A DB- 6
2 B DD+ 7
3 G L L DD- 8
o J

PucyHok b.11.2 = Cxema noakntoveHns ncnonHennin GARA-24-6-B-I

GARA. PyKoBOACTBO MO sKCnayaTaumum
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MPUMEHEHWEM YCTPOWCTB MMAPA-3, ®JIOKC-RS, ®JIOKC-ETH

OTNTABJIEHNE

MPUOXEHWE B. Cxema opranusaumn nuHuia cesaun nHtepdeitcor RS-485 u Ethernet ¢
NpYMeHeHneM ycTpoiicTs Muapa-3, dnokc-RS, Gnokc-ETH

12 MPUNOXEHWE B. CXEMA OPTAHU3ALIMM NTNHWIA CBA3N UHTEPOEMCOB RS-485 1 ETHERNET C
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PucyHok B.12.7 = Cxema opraHusaumv aMHWiA ceasu uHTepdeiicoB RS-485 ¢ npumeHeHvem yeTpoicTs Muapa-3, ®noke-RS

GARA. PyKOBOACTBO MO aKcnayaTaymu
Pesunaus: 21.08.2026

47



OrTABJIEHUE MPUNOXEHWE . becnpoBoaHO KaHan CBA3MU.

13 MPUNOXEHWE . BECMIPOBOHOWN KAHAJT CBA3M.

TexHMYecKure napaMeTpbl BXOASALLEA B KOMNMEKT NOCTaBKM aHTEHHbI NPeACTaBAEHbI B TabAMLE:
Tabnuua 13.1

MAPAMETP 3HAYEHWE
800 790-862
o 900 880-960

1.1 | Pa6ounit ananasoH Yactot, My 1800 1710-1880

2000 1920-2170

2G EGSM 900, GSM 900/1800
1.2 | MobunbHas cBs3b 3G UMTS 900/2000

4G LTE 800/1800
1.3 | CexTop 13nyyeHns B BEPTHKANbHOW MIOCKOCTH 80.0
1.4 | CexTop M3Nny4YeHns B rOPU30OHTASIbHOM MAOCKOCTH 360.0
1.5 | KoahduuneHT yeunenns, ab 2-5
1.6 | lNongpusauma BEpPTHKaNbHas
1.7 | MakcumarnbHasa BXxofHasd MOLLHOCTb, BT 50.0
1.8 | BonHoBoe conpoTusnexve, OM 50.0
1.9 | KCBH Bxopa v Bbixoaa, He 6onee 2
1.10 | Matepuan kopnyca MeTans, Ha MarHUTHOM OCHOBaHWK
1.17 | Twun pasbema SMA-male
1.12 | nanasoH pabouunx Temnepatyp, °C -40..+40
1.13 | Tabaputbl, MM 180%x20x20
1.14 | Bec, kr 0.2

GARA. PyKoBOACTBO MO sKCnayaTaumum
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