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MHOKK.408124.000P3 Mogynu koHTponnepa Simbol-300 S-300-CPU, S-300-CPU-D

BseaeHue

Hacrosiwuin JOKyMEHT SBnsieTcs PyKOBOACTBOM MO 3KCMIlyaTauuu MOAyren KOHTpornnepa
Simbol-300 S-300-CPU, S-300-CPU-D (ganee — moayrnb) U COLEPXKMUT €ro TeXHWYECKNE AaHHbIE,
OnucaHue YCTPOWUCTBa, MPWHUMNA [EACTBUS W CBedeHUs, Heobxodumble [Ons MpaBUTbHOMN
aKcnyaTauum n 0benyKuBaHus.

MMepcoHan, obcnyxusatoLmii MOAYMb, AOIDKEH NpoUTM nposepky 3Hauui TKIT 181-2023,
TKIM 427-2022 w pgpymux THIA, Npou3BOACTBEHHLIX (OOMKHOCTHBIX M SKCMyaTaLUMOHHbIX)
WHCTPYKUMA, @ TaKkke PerynsipHo MPOXOAALMIA MHCTPYKTaX IMEKTPOTEXHUYECKOTO MepcoHana,
UMeTb rpynny no anektpobesonacHocTy |l 1 Bblille, U3y4nTb HacToswee PO 1 uMeTb HeobxoanMble
HaBbIKV MO UCMONb30BAHWIO CPEACTB BbIYUCAMTENBHON TEXHUKM 1 NPOrpaMMHOro obecneyeHus.

Mpy  M3yyeHWn W 3KcnnyaTauun msgenms HeobXxogumo  Monb30BaTbCA  HACTOSLLMM
PYKOBOZCTBOM W [JOMOSHUTENBHOW 3KCnnyaTauMoHHOW SOKYMEHTaUMen Ha npubopbl M CpeacTsa,
NPUMeHsieMble NPy KcryaTauum Mogyns.

BHUMAHHUE!

B CBA3M C MOCTOAHHOW PABOTOW MO COBEPLEHCTBOBAHMIO MOAYNEWN B
KOHCTPYKUMIO W BCTPOEHHOE MNMPOIPAMMHOE OBECMEYEHWE MOTYT BbITb BHECEHbI
W3MEHEHWA, HE BIVAOWWE HA WX TEXHUYECKWE XAPAKTEPUCTUKW W HE
OTPAXEHHbIE B HACTOALEM JOKYMEHTE.

1 Onucaxue n pabota

1.1 HasHa4yeHue nspenus

1.1.1 Mogyrm Simbol-300 S-300-CPU, S-300-CPU-D (Mozynb LeHTpansHoro npoueccopa)
npefHasHayeH Ons ynpaBneHus MOAYNsMU BBOAA-BbIBOAA, MCMOMHEHWS MOMb30BATENbCKOM
nporpaMmbl, nepegaymn uHcopmaumm no cetn Ethernet Ha «BepxHWUin» YpoBEHD.

Mogymm ncnonb3yeTcs COBMECTHO C MOAYNSIMM BBOAA-BbIBOAA aHANOrOBbIX U AUCKPETHBIX
CUrHanoB, KOTOPble MOAKIKYAOTCA K HEMY C MOMOLLbK MPOMBILAEHHON CETU Ha OCHOBE
nHtepgenca RS-485 u npotokona Modbus RTU wunu uHTepbenca Ethernet m npoTokona
Modbus TCP.

Moaynm S-300-CPU, S-300-CPU-D ogHu nmv ¢ Habopom mogynei paclumpennst obpasytoT
nporpammupyemblin norndeckuin koHtponnep (MNK) «Simbol-300». MK «Simbol-300» ynpaenset
BBOJOM CUrHasoB, CHUMaeMbIX C AaT4nkoB, 0bpabaTtbiBaeT Nony4YeHHbIE JaHHbIE B COOTBETCTBUM C
NoONb30BaTENLCKOA  MPOrpaMMON, BbIBOAMT  YNPaBRALWME CUTHANMbl HA  MCMOMHUTENbHbIE
YCTPOMCTBA W NepeaaeT MHopMaLio B CETb.

Mogynb S-300-CPU-D umeet pexum pabotel «Failover» - nepegava ¢oyHKUMOHAMBHOM

Harpysku Ha pe3epBHbIit MOAYMb LIEHTPaNbHOrO NpoLieccopa.

Mogaynu umetor:

— YeTblpe nocrnefoBaTeribHbIX BbICOKOCKOPOCTHbIX nopTta RS-485 (Net, 2, 3, 4). Mogynu
pacwumpenns, HMI, pabotatowme no npotokony Modbus RTU, moryT 6bITb nogktodeHs! Ha nobon
W3 NMOPTOB;

- aBa nopta Ethernet gna nogknovennss naHenu onepatopa (HMI) u SCADA cuctem, a
TaKxKe NS NPorpaMMUpOBaHUS 1 OTIAAKW NOMNb30BATENBCKOM NPOrpamMMbl.
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Mogynu kouTponnepa Simbol-300 S-300-CPU, S-300-CPU-D MHOKK.408124.000P3

1.1.2 Mogynu paboTaloT nog ynpaeneHWem onepauuoHHon cuctembl Linux (Debian 12
Bookworm). [Monb3oBatenbckas nporpamma, HanucaHHas Ha OHOM U3 A3bIKOB MPOMBbILLIEHHOMO
nporpaMmmupoBaHus  ctaHgapta MOK  61131-3, pabotaeT B  WCMNOMHUTENBHOM  cpede
MasterSCADA 4D.

1.1.3 Mogynu obopyaoBaHbl 3HeproHesaBucMon namsTeto ctaHgapta eMMC 5.1 o6bémom
32 I'b 1 cvémHon naw-kapton ctaHgapTa SDHC 8 '6 (knacc ckopoctit 10), CHETYMKOM BHELLIHMX
cobbITMM M Yacamu peanbHoro Bpemenn (RTC). Ha cnalww-kapte XpaHaTcs nonb3oBaTenbeckue
nporpammbl, MOZYNW ONEPaLMOHHON cucTeMbl W ucnonHuTensHas cpega MasterSCADA 4D. B
9HEeproHe3aBMUCUMON NaMSATW XPaHUTCS UHGOPMALMS, KOTOPYK HEOBXO0AMMO COXpaHWUTb Npu cHOSX
NUTaHus, a Takke BCce HacTpameaeMble napametpsbl MJ1K.

1.1.4 Mogynu umetoT annapaTtHblil CTOPOXEBOW TauMep, KOTOPbIN NPeAOXpaHAeT Mogyslb OT
«3aBUCaHUS» OnepaLyroHHo cucteMbl. Npu cpabaTbiBaHUM CTOPOXEBOrO TaiMepa onepawluoHHas
cuctema byaet nepesarpyxeHa.

1.1.5 Moaynw BbINonHeHbI B NNacTUKOBOM Kopryce ¢ KpenseHnem Ha 35 Mmm DIN-penky.

1.1.6 Moaynu MMeoT ranbBaHUYECKYH U30NALMIO:

- MeXay Bxogamu nutaHma u noptamm RS-485 (Net, 2) - 1 kB;

- MeXay Bxogamu nutaHma u noptamm RS-485 (Ne3, 4) — 2,5 kB;

- Mexay Bxodamu nutaHusa u noptom Ethernet — 1,5 kB;

1.1.7 Mogynu umetot anektpoctatudeckyto (ESD) 3awmty no noptam RS-485 u Ethernet.

1.2 OTNNYMTENbHbIE 0COOEHHOCTH

— BO3MOXHOCTb  (DYHKLMOHMPOBAHMA OLHOBPEMEHHO pa3nuyHbix pecypcos: Modbus
TCP Server, Modbus TCP Client, Modbus RTU Server, Modbus RTU Client;

— Peanusauuns pesepsmpoBaHHOro nutaHns B camoM mogyne S-300-CPU;

— [MoBbIWEHHAA 3aluTa OT  «MepernontoCoBKMY, 3MEKTPOCTAaTUYECKUX PaspsasoB,
«KOPOTKOrO» 3aMblKaHWsl, 3NEKTPOMarHUTHbLIX NOMEX;

— OtkpbiTas cuctema: RS-485 (Modbus RTU), Ethernet (Modbus TCP n OPC-cepsep);

— 4-x apepHbln npoueccop Texas Instruments Sitara™ AM6254 ¢ apxutektypoir ARM
Cortex A53, obecneunBatoLen MakcumaneHy YacToTy 1,4 L Ha kaxaoe S4po;

— Bornbluas EMKOCTb BHYTPEHHEW NaMSATH:

o 2 b DDR4 SDRAM 2666 MI'yu;

o 32 'b NAND flash eMMC 5.1 200 MT'w;

o SDHC flash kapta 8 I'b;

— Ha nonb3oBatenbekyto nporpammy oteoantcs He meHee 28 6 Ha NAND flash eMMC;

— Bpemsi ucnonHeHns onepaumm tvna real (int) He 6onee 0,125 Hc;

— Huskui noTpebnsemblit Tok Mogyns CPU (2o 200 MA npu HanpsbkeHun nutaxns 24 B
MOCTOSIHHOTO TOKA).
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Mogynu koHTponnepa Simbol-300 S-300-CPU, S-300-CPU-D

1.3 TexHU4YeCKne xapaKTepMCTUKN

1.3.1 OCHOBHbIE TEXHWUYECKME XapaKTePUCTUKL MoZynen npuseeHs! B Tabnuue 1.3.1.

Tabnuua 1.3.1 — TexHn4eckne xapakTepuCTUK1 Moayns

HaumeHoBaHue napameTpa 3HaveHue
HanpsixeHue nuTaHWs NOCTOSHHOO ToKa, B Ot 18 po 32;
24 (HOMMHanbHoOE)
[TycKoBOW TOK B TEYEHME 5 MC, A, He Bonee 0,50
Cuna makcumarnbHO noTpebnsemMoro Toka, A, He bonee 0,20
Bpems ycTaHoBneHNst paboyero pexuma, ¢, He bornee 30
[MpogomKMTENBHOCTL HEMPEPBLIBHOM paboThl HeorpaHWyeHHas
O6bem O3Y 1 xapaKTepUCTUKM LUMHBI 26 DDR4
SDRAM 2666 MI'y
Tun 1 obbem flash kapTbl SDHC, 8Thb
TakToBasi YacToTa npoLeccopa, He bonee 141Ty
[TpOTOKON CBA3W, UCMOMb3YEeMbIN ANs Nepeaayn Hgpopmaumm: Modbus RTU/TCP Master n

— RS-485
— Ethernet

Slave, OPC UA cepsep u
knmeHT, MOK 60870-5-104

[poTOKOIbI CBA3M NOJ 3aKas:

krveHT SiemensPLC (Profinet),
KnueHT npotokona BACnet,
KnueHT npotokona Mitsubishi
SLMP,
knueHT npotokona SNMP,
knueHT npotokona MQTT,
cepsep npotokona MIK 61850

(slave),
KnueHT npotokona MAK 61850
(master),
knueHT npotokona MAK 60870-
5-104,
knneHT npotokona OMRON
FINS v FINS Serial
KonnyecTBo LUaroB nporpaMmbl, He MEHEE: 500 K
KonnyecTBo CrnoB AaHHbIX, LLAroB, HE MEHEE: 250 K
KonuyecTBo TO4EK BBOAA/BLIBOAA, NpK Ay6nnpoBaHHOM RS-485, 10K
He MeHee:
ConpotueneHue nonaumm, MOMm, He MeHee:
- B HOpmarbHbIX KNMaTUYecknx yCrioBusx 20
- Mpu Temnepatype okpyxatoLien cpeapl nntoc (60 £ 3) °C u 5
OTHOCMTESbHOMN BniaxHocT 95%
[nanasoH pabounx Temnepartyp, °C, 6e3 0bpasoBaHus OT MUHyC 40 710 koG 60
KOHZeHcaTa
OTHocuTenbHas BnaxHoOCTb Bo3ayxa, %, 6e3 0bpa3oBaHus Ot110 no 95

KOHpeHcaTa
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Mogynu kouTponnepa Simbol-300 S-300-CPU, S-300-CPU-D MHOKK.408124.000P3

[Mpogonmkexue Tabnuupl 1.3.1

HanmeHoBaHWe napameTpa 3HayeHune
CreneHb 3awumtel kopnyca no FOCT 14254 IP20
MOHTaX, MOHTaXHas LUMHA DIN-35
[[@abapuTHbIE pa3mepbl, MM, He bonee 92x145x136
Macca, kr, He bonee 0,5
CpefHui cpok cnyxbbl, net 12

1.3.2 To 3awute obCnyxmBaloLero nepcoHana OT MOPaKEHUS SNEKTPUYECKAM TOKOM
MoZynm oTHocaTes k 0bopyaosaHumto knacca Il no FTOCT IEC 61131-2.

KaTeropus nepeHanpspkenus I, ctenedb 3arpsisHennst 1 no FOCT IEC 61131-2.

1.3.3 OneKkTpoMarHuTHas COBMECTUMOCTb W PaanONOMEXH.

1.3.3.1 Mogynn no anekTpoMarHuTHOM coBMecTUMOCTH (ganee — 3OMC) COOTBETCTBYIOT

TpebosaHuam TP TC 020/2011.

1.3.3.2 Mogynm ycToMuMBbl K  BO3AEWCTBMIO  3NIEKTPOMArHUTHbIX  MOMEX O
OCT IEC 61131-2 gnsa obopyaoBaHus, NpeaHasHa4YeHHOro A1 UCNONb30BaHWS B HOPMarbHbIX
YCIOBUSIX NPON3BOACTBEHHOW Cpeabl.

1.3.3.3 Mogynu no Tpe6osaHuam k nomexoammcen cootsetcTayoT FOCT IEC 61000-6-4.

1.3.4 KoHdurypuposarue mogyns S-300-CPU ocywectensetcs yepes untepdeiic Ethernet
nporpammoi «MasterSCADA 4D», nogkmoyeHre K KOTopoMy ocyluecTenseTcs Habopom IP agpeca
(no ymonyanuio — 192.168.30.100).

1.4 CocTaB nsgenus
1.4.1 KomMnneKkTHOCTb NOCTaBk MOZYNS COOTBETCTBYET, ykazaHHOW B Tabmmuax 1.4.1.
Tabnuua 1.4.1 — KoMnnekTHOCTb NOCTaBKM MOZYINS

Ob6o3HayeHne HaumeHoBaHue Kon-Bo | [MpumevaHue
MHOXK.408124.000 Mogynb koHTponnepa Simbol-300 S-300-CPU | 1 wr. -
MHOXKK.408124.000M1C Mogynb koHTponnepa Simbol-300 1 3K3. -

S-300-CPU. Macnopt
MHKOXKK.408124.000P3 Mogynb koHTponnepa Simbol-300 [onyckaeTcs
S-300-CPU. PykoBoacTso no akennyarauum® 19K3. [npunaratb 1 9K3.
Ha kaxgble 10
Mogyrnen,
noCTaBnNseMbIX B
OfVH agpec
MHOXKK.408124.000M0 CneynannanpoBaHHOe NporpaMMHoe 1 wr.
obecreyeHre Moayns KOHTponnepa
Simbol-300 S-300-CPU (SDHC-kapTa)
MIKOXK.408124.000-01M0  |CneumannsnpoBaHHOE NPOrpaMMHoe 1wr. |Mo 3aKasy
obecreyeHne Ha OCHOBE CUCTEMbI notpeburens
nporpammupoBanust MasterSCADA 4D *

PykoBOZCTBO MO 3KCnyartauum v1.1 25-07-2025 7




MHOXKK.408124.000P3 Mogynu koHTponnepa Simbol-300 S-300-CPU, S-300-CPU-D

Mpopomkexue Tabnuupl 1.4.1

O6o3HaveHve HanmeHoBaHue Kon-Bo |[MpumevaHne
- Pasbem 15EDGKA-3.81-03P-14-0A(H)* 1 wr. -
- Pasbem 2EDGKA-5.08-05P-14-0A(H)** 1 wr. -
MHKOXK.408125.200 YnakoBka 1T,

* [lonyckaeTcs nocTaBka B 3NeKTPOHHOM Buze (cebinka B Buae QR-koga B nacnopte 1 Ha STUKEeTKe MOAYNs Uim
WHbIM CNOcobOM, COrnacoBaHHbIM C NOTPedUTENEM);
** [lonyckaeTcs NoCTaBka pa3beMoB ApYrix MogndvKaLmin, He yXyAWwarLwmx kKa4yecTsa M3aenms

[loKymMeHTaLusi B 3NEKTPOHHOM BUE:
https://evropribor.by/simbol-300/

1.4.2 BHeLwH\ B n3aenvs nokasaH Ha pucyHke 1.4.1.

PucyHok 1.4.1 — BHelwH1 BUG MOZYNS

8 25-07-2025 v1.1 PykoBOZCTBO MO 3KCnsyaTtaLum




Mogynu kouTponnepa Simbol-300 S-300-CPU, S-300-CPU-D MHOKK.408124.000P3

1.5 YcTponcTtBo u pabota

1.5.1 Yctponcteo nsgenus

1.5.1.1 S-300-CPU, S-300-CPU-D BbiNOSHEH B NIMTOM NIacTMaccoBOM  Kopnyce,
npegHasHayeHHoM ans kpennenust Ha DIN-peiiky. Kopnyc obecneynBaeT creneHb sawmTel [P 20.

1.5.1.2 NabapuTHble pasmepbl (MM) ykasaHbl Ha pucyHke 1.5.1.1.
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PucyHok 1.5.1.1 — [abapuTHble pasmepbl MOgyns

1.59.1.3 Ha nuueBoi naHenu momyns npu 3aKpbITOW KPbILLKEe pacrosioxeHbl crneayowe
9NeMEeHTbI (CMOTpU pucyHok 1.5.1.2):

1 — CBeToamnoa nHaMKaumm Hanuuns nutanus (Bxod Ne1), 3eneHbin - NpaBubHO, KpacHbIN —
HenpaBuIIbHO;

2 — CBeToamoa MHAMKaLumMm Hanuums nutanns (exogd Ne2), 3eneHbilil - npaBuibHO, KPacHbIn —
HenpaBWIbHO;

3 — CBeToanoa UHAMKaLMM 3anycka KOHTposnepa;

4 — Ceetoamog nHaykaumm pabotsl Heartbeat;

5 — Ceetoauoab! nHaukaumm owmbok Erl n Er2;

6 — CeeToamoab! nHamnkauumn pabotel Failover (PR - Primary; SE — Secondary);

7 — CBeToanoab! MHOMKALWM COCTOSAHWIA ANCKPETHBIX BXOAOB;

8 — CBeToamoab! MHAMKaLWKM COCTOSIHWI ANCKPETHBIX BbIXOAOB;

9 - CeeToamog pabotbl MHTepgeiico RS-485 (1, 2, 3, 4).

PykoBOZCTBO MO 3KCnyartauum v1.1 25-07-2025 9
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'ijv'roPribor

SIVIBOL-300
S-300-CPU

PucyHok 1.5.1.2 — Jluyesas naHens mogynsa S-300 CPU ¢ 3aKpbITON KPbILLKOW

Ha BepxHei naHenu Mogyns pacnonoxeHbl crnegyroLme aneMeHTs! (pucyHok 1.5.1.3):

1 — PasbeMbl ans noaknoyeHns nHtepdeiica Ethernet;

2 — PasbeMbl Ans nogknoyeHus BxogHoro nutanus (PW1 u PW2);

3 — Pasbémbl Ans noaknoveHns AByX M3 YeTbIpéx uHTepdencos RS-485 (cepxy BHM3 Ne2,
Ne1).
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Mogynu koHTponnepa Simbol-300 S-300-CPU, S-300-CPU-D MHOKK.408124.000P3

PucyHok 1.5.1.3 — BepxHss naHens mogyns S-300 CPU

Ha nuueBon naHenu mogynst npy OTKPbITON KPbILKE pacnonoXeHbl CrieayoLme IEMEHThI
(cMoTpu pucyHok 1.5.1.4):

1 — Pa3béM ans noakmoyveHns BxogHoro nutaHus no USB type C;

2 - KHonka START/STOP (ocTtaHaBnuBaet/Bo306HOBNSET paboTy MoSb30BaTeNbCKOM
nporpammsl);

3 - KHonka F1, koTopasi Heobxoauma ans 3arpy3ku ¢ reLku;

4 — Knonka Cbpoc (nonHas nepesarpyska mogyns LIMY);

5 — PasbeM ans noaKntoYeHNs BXOAHbBIX AUCKPETHBIX CUTHAMOB;

6 — Pasbem ans noaknto4YeHms BbIXOAHbIX ANCKPETHBLIX CUrHANOB;

7 — Pasbembl Ans nogkioveHns AByX U3 YeTblpéx uHtepdencos RS-485 (ceepxy BHM3 Ne3,

PykoBOZCTBO MO 3KCnyartauum v1.1 25-07-2025 11
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== U USB-C

T~ STARTISTOP
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PucyHok 1.5.1.4 — Jlnyesas naHens mogyns S-300 CPU ¢ OTKpPbITON KPbILLKOW
1.5.1.4 HasHayeHne HOMEPOB KIieMM pa3bema NuTaHus ykasaHbl B Tabnuue 1.5.1.1.

Tabnuya 1.5.1.1 — HasHayeHMe HOMEpOB KrnemMMm pasbema NuTaHus (Hymepauus crnesa
Hanpago)

O603HayeHve HasHayeHune
FG 3a3eMnsALmMin KOHTaKT Ne1
PW1 GND «—24 B» - MUHyC nuTaHmsa 24 B N1
+VS1 «+24 By - nnioc nutaHmsa 24 B Ne1
FG 3a3eMIA0LLMIA KOHTAKT Ne2
PW2 GND «—24 B» - MUHyC nuTaHus 24 B No2
+VS2 «+24 By - nnioc nutaHns 24 B Ne2

1.5.1.5 HasHaueHne HOMEpPOB KnemMM pasbema WHTepdeincos RS-485 ykasaHo B Tabnuue
1.5.1.2.
Tabnuua 1.5.1.2 — HazHayeHne HOMEPOB Knemm pasbema uHTepdeincos RS-485

Obo3HaveHune HasHaueHve
ETH1, ETH2 Pasbém ana nogknioyenns no Ethernet
1 2
RS1 A1+ «A» - KOHTaKT «+» uHTEpdenca RS-485 Ne1
B1- «B» - KOHTaKT «-» HTEpenca RS-485 Ne1
RS2 A2+ «A» - KOHTaKT «+» UHTEpPdeinca RS-485 No2
B2- «B» - KOHTaKT «-» nHTEpenca RS-485 N2

12 25-07-2025 v1.1 PykoBOACTBO NO 3KcnnyaTayuu
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Mpogonmkexune Tabmuupl 1.5.1.2
1 2

RS3 A3+ «Ay - KOHTaKT «+» uHTepdeinca RS-485 Ne3
B3- «B» - KoHTaKT «-» HTEpdenca RS-485 N3
RS4 Ad+ «Ay - KOHTaKT «+» uHTepdeica RS-485 No4d
B4- «B» - KoHTaKT «-» HTEpdenca RS-485 Nod

Tabnuua 1.5.1.3 - HasHayeHue HOMEpOB KNeMM pasbema Ansl [OWUCKPETHbIX BXOJOB W
BbIXOJI0B

O6o3HayeHue HasHayeHue

DI «+24 B» [IncKpeTHbIN BXOA nepBoro kaHana (nor. 0/1)
DI GNDI1 | «—24 B» [IncKpeTHbIil BXOA NEPBOro kaHana

DI2 «+24 B» uckpeTHbI BX0A BTOPOro KaHana (nor. 0/1)

GNDI2 | «—24 B» [InckpeTHbIi BXOA BTOPOrO KaHana

+/DO «+5...+32 B» BBoa nTaHNS BbIXOAHbIX ANCKPETHbIX
KaHanos

DO1 [IncKpeTHbIN BbIXod nepaoro kaHana (nor. 0/1)

DO2 [INCKpeTHBIN BbIXO4 BTOPOro kaHana (nor. 0/1)
GNDO MUHYC MCTOYHMKA MUTAHUS BbIXOAHbIX AUCKPETHBIX
KaHanos

DO

1.5.2 OpraHu3sauuma nuTaHua

1.5.2.1 Mogynu umetoT BCTpoeHHbIM ABP (aBTOMaTMYeCKWi BBOA pe3epBa) No nuTaHuo. Ha
knemmbl GND u +VS1 pasbema ans nogknoyeHus BxogHoro nutaHus PW1 (nos. 2, pucyHok
1.5.1.3) nogkntoyaeTcs BbIXO4 OT WUCTOYHMKA HanpskeHust Nel, «-24 VDC» wn «+24 VDC»
cootBeTCcTBEHHO. Ha knemmbl GND u +VS2 pasbema ana nogknodeHuns exogHoro PW2 (nos. 2
pucyHok 1.5.1.3) nogknoyaetca BbIXOZ OT MCTOMHMKA HanpsbkeHus Ne2, «-24  VDCy»
n «+24 VDC» cootBeTcTBEHHO (puCyHOK 1.5.4.1).

1.5.2.2 Mozynu B criyyae nNoTepu HanpsXeHUst Ha OQHOM W3 UCTOYHWUKOB NUTaHUSA nepengeT
Ha NUTaHWE OT PE3EPBHOTO UCTOYHMKA HAMPSHKEHMs, TakuM 0O6pa3oM, BCE MOZYNW PaCLUMPEHUs W
cam [JIK 6ygyT obecneyeHbl MUTAHKEM.

BHUMAHMUE!

MPU NMUTAHMA MOLOYNEW PACWWPEHNA OT MOAYNA S-300-CPU, S-300-CPU-D MO
LUMHE, NOTPEBNAEMAA MOLHOCTb OMPEAENAETCA HAMPY304YHOW CMOCOBHOCTHLIO
LWNHbI: 8 A 24 B. PEKOMERAYETCA OYBJIMPOBATb NMUTAHWE HA OBA BBOJA PW1 1 PW2.
ONA CHWXKEHMA HATPY3KWM HA LWWHY PEKOMERAOYETCA 3AMUTBIBATb OTAENbHbIE
NMPOMEXYTOYHbIE MOIYIA HA LWAHE.

1.5.2.3 Tlpn HenpaBUrbHOM MOAKMOYEHUM BXOAHOMO HanpshkeHus  (nepenontocoBka)
WHAMKaTOPbl Hannuus HanpskeHns PW1 u/mnn PW2 pucyHok 1.5.1.2 CTaHyT CBETUTLCS KpPacCHbIM
LiBeTOM, 4TO ByaeT CBUAETENbCTBOBATL O HEMPABWUIbHOM NOAKMOYEHUN COOTBETCTBYHOLLErO BXOAa.
[Mpu NpaBUIIbHOM NOLKITKOYEHUN CTAHYT CBETUTLCH 3ESIEHBIM.
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1.5.2.4 Mogynu moryT paboTaTb OT OQHOMO UCTOYHMKA HAMPSKEHWS], HO B TaKOM Crlyyae He
ByneT peanusosaH ABP no nutaHuto.

1.5.3 Mopkntoyenne mopyna S-300-CPU, S-300-CPU-D k odwmcHomy wunm

NPOMbILWNIEHHOMY KOMMbIOTEPY, MaHeNnu onepaTopa

1.5.3.1 [Ins cBA3x mogynen C KOMMbIOTEPOM UMM MaHesnbio onepaTtopa no uHTepdency
Ethernet Heobxogumo ncnonb3oBaTh BUTYO Napy He Hxe Se kateropum (pucyHok 1.5.4.1). Mogynb
n MK gonmxHbl HaxoguTbCst B ogHon noacetn. Hanpumep, MK IP — 192.168.1.1, S-300-CPU IP -
192.168.1.2, macka noaceTn — 255.255.255.0.

BHUMAHHUE!

B CIIYYAE NPUMEHEHUA W3AENWA HA OBBEKTAX, TOE MOXET BO3HWKHYTb
HEOBXOOMMOCTb MPOKNAOKA BWTOW TMAPbI MAPANMENIBHO CWNOBbLIM CETAM,
HEOBXOOMMO MPUMEHATL BUTYIO MAPY B 3KPAHE C 3A3EMNEHMEM 3KPAHA B OIHOW
TOYKE CO CTOPOHbI MOIYNA S-300-CPU, S-300-CPU-D.

1.5.3.2 CuuTblBaHME, M3MEHEHME W 3anMKCb MapameTpoB MOAYNei OCYLIECTBNSETCH C
nomowbto nporpammel «MasterSCADA 4D» B pexume OTnagku (CXxema NOAKMoYeHUs NpuBeaeHa
Ha pucyHke 1.5.4.1).

1.5.3.3 K mogynto S-300-CPU, S-300-CPU-D moxHO nogknioyuTb NaHenb onepaTopa (Ha
pucyHke 1.5.4.1, obo3HayeHa, KaKk MHTeNnekTyanbHas onepaTopckas naHesb) Mo MHTepdency
Ethernet (npoTtokon nepegayn Modbus TCP). S-300-CPU, S-300-CPU-D moxeT BbICTynaTb B posiu
cepBepa, a naHenb onepaTopa B poSn KnueHTa 1 HaobopoT. Bo BTOPOM criyyae Hago yuuTbIBaTh,
S-300-CPU, S-300-CPU-D 6yget oTtcbinatb 3anpockbl K nNaHenu onepatopa, a, CrieaoBaTenbHo,
Harpyska Ha npoLeccop MoZyns BO3pacTer.

1.5.3.4 B nporpamme «MasterSCADA 4D» umetoTcs Kak nporpaMMHble, Tak U annapaTHble
NpepbIBaHNs, a TakkKe UMKIUYHbIE GMOKW, YTO BBINOMHSIOTCA MO TaMeEPy WNW NpepbiBaHWto, C
BO3MOXHOCTbK MPOrpaMMHOrO  yNpaBrieHUst UX  BbINOMHEHNS, C  MWHWMAlribHbIM  BPEMEHEM
cpabatbiBaHust npepbiBaHuil No Tammepy — He 6onee 10 mc. bonee nogpobHas uHopMaums o
paboTe C mporpammon M O ObICTPOM CTapTe MpeAcTaBfeHa B OTKPbITOM JOCTyne Ha caute
nponssogutens https://masterscada.ru/docs4 B pykoBoACTBE NOMb30BaTENS.

1.5.4 lMpombiwneHHas wHoOpMaUMOHHaA CeTb Ha OCHoBe MHTepdeunca
RS-485

1.5.4.1 Mogynu moryT 6bITb MCNOMNb30BaHbI B COCTaBE MPOMbILLIEHHON MHGOPMALWOHHON
CeTW Ha ocHoBe WHTepdeiica RS-485. [Ina cBA3W C MOAYNAMU PacLUMPEHWUs WM NaHENSaMY
onepatopa no uHTepdency RS-485 Heobxogumo ucnonb3oBatb BuTyio napy FTP AWG24 ¢
BONHOBbLIM conpoTuneHnem 120 Om (Hanpumep, kabenb KNI, KAM3B, KUC-, KNC-B).

1.5.4.2 S-300-CPU, S-300-CPU-D nmeet Ha BopTy yeTbipe nopta RS-485 n Bce nopThbl
npegHasHayeHbl Ans BbICTPOro NOAKMYeHns mopynen paclumpenns cepum  S-300-XXXX w
BbICOKOCKOPOCTHOrO 0BMeHa AaHHbIMU.
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1.5.4.3 Mogynu paclumpeHnss SBRAOTCA BeOOMbIMW «Slave» yCTPOMCTBaMM, MO3TOMY B
naHHom cnyvae S-300-CPU wnm S-300-CPU-D aBnsetca Begywum «master» yCTPOACTBOM.
MakcmansHoe KONMWYeCcTBO MOZYyNen paclUMpeHnsi, MOAKMOYEHHbIX MO O4HOMY WHTEpdency
RS-485, He 0oMmKHO NpeBblwath 128 yCTPONCTB.

1.54.4 S-300-CPU, S-300-CPU-D MoxeT ObiTb NOAKMIOYEH K MHTENNEKTyarnbHOM
onepaTopckon naHenu, umetowmin nopt RS-485, kak Begomoe «Slave» unu Begyulee «Mastery
yCTPOMCTBO (pucyHok 1.5.4.1).

MpomblLLUNEHHbI! KOMNbIOTEP WrxeHepHas onepaTopckas cTaHUus Ethernet
pw1 Vs | WcTouHMK
GND| nuTaHus Net
MK MK
ETHERNET GND| nuTaHusa Ngz ETHERNET
Master FC SERVER
ScadadD SCADA
L - - .
a J O pwn Ppwe | [ Of pw Pwe| ]
g @ uss-c Olrsr 8 mse|O Orsr E mree|O
o Ol ern § etH| O Ol ern E eTH| )
g|| 0 stasmsTOoR LoSa R L & R
Dl 831 18 B 0| o1 18 8
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| il - di= 3 120 * Oos 12| 0
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| o= Olo~r 10|0 Olo7 10|0
0 = woo RS2 Ofos os|O RS2 Ojos os|O
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(m] | @0 0O 11 os| 0 Ol 11 os| 0
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PucyHok 1.5.4.1 — Cxema nogknroveHns yetpoicts k S-300-CPU, S-300-CPU-D
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PucyHok 1.5.4.2 — [NpumMep cxembl NOAKIHOYEHNS

1.6 Pe3epBupoBaHue 1 ropsiyaa 3ameHa

1.6.1 Mogynn S-300-CPU, S-300-CPU-D nogaepxmsaloT peanusauuio pe3epsupoBaHus C
BO3MOXHOCTbIO ropsiyeit 3ameHbl, obecneunBas HagéxHylo 6ecnepeboitHyto paboTty CuUCTEMbI
ynpaenenus. Mpn HeobxoaumocTu nepexoga ynpasneHns oT ocHoBHOro (Primary) KoHTponnepa K
pesepBHOMY (Secondary) nepekntoyeHune OocywecTBnseTcs 6e3 OCTaHOBKM  BbIMOMHEHUS
NONb30BaTENLCKON NPOrpaMMbI.

1.6.2 Mogynu umetoT BO3MOXHOCTb 06paboTKM BHELLHWX MPEpbIBaHUA NPU NOCTYNNEH
WHWLMATUBHBIX AWUCKPETHBIX curHanoB. KoHTponnepbl 06nagatoT AocTaTouHbIM ObICTPOAEACTBUEM
ONs oUKcauMm MOMEHTa U3MEHEHUS COCTOSHUS AMCKPETHBLIX BXOLOB C MOTPELLHOCTbIO He bonee
10 MC OTHOCUTENBHO CMCTEMHOrO BpemeHu MTK.

1.6.3 B cucrteme peanusoBaHa (yHKUMS OHMaWH-pedakTMpoBaHus ¢ 6e3ydapHbim
n3MeHeHnem pabodyeit nporpamMmbl; BO3MOXHA 3arpy3ka U NPUMEHEHWE W3MEHeHUn 6e3
nepesarpy3kn mogyns LMY u 6e3 u3MeHeHus BPEMEHM BbINOSNHEHUS LMKNA MporpamMmbl. JTO
obecneynBaeT rMOKOCTb B 3KCMyaTauun 1 BbICOKYKD OTKA30YCTOMYMBOCTb B pearnbHbIX YCMOBMSIX
NPUMEHEHMS.

1.7 MapkupoBKka n nnomobupoBaHme

1.7.1 CogepaHne MapkMpoBKK MOAYeN, MECTO M cnocob ee HaHeceHus cooTBeTcTyeT K.
Ha kopnyce Mogynst HaHeCEHbI CrieayHoLLmMe 3HaKv U HagnnCK:

— COKpaLLeHHoe YCroBHOe 0603Ha4YeHNe MOayns;
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— TOBaPHbIiA 3HaK M3rOTOBUTENS;

— 0603HaYeHMe NHANMKATOPOB W KOHTAKTOB;

— napameTpbl NUTaHKS;

— 0603HayeHue TY;

— MOPSLKOBbIA HOMEP MO CUCTEME HyMepaLUi U3rOTOBUTENS;

— rof BbINyCKa;

— HaVMeHOBaHWe 1 afpec U3roTOBUTENS;

— e[1HbIA 3HaK obpalleHns NPoAYKLMM Ha pblHKe EBPa3MMCKOro SKOHOMUYECKOrO COHO3al.

1.7.2 Nnomba-aTukeTka, obecneumBaroLLas 3awuTy OT HECAHKLMOHMPOBAHHOM AOCTYNa,
HaHeceHa B MECTe COeAMHEHMS TPEX YacTel Koprnyca: NuLeBon, NeBoi 1 npasoil HOKOBOW.

1.8 YnakoBka

1.8.1 YnakoBka mogynei, aKcnryaTaLMOHHOW M TOBAPOCONPOBOAUTENBHON [OKYMEHTaLMM
cooteeTcTBYeT KoMmnnekty K[ u obecneuvBaeT COXpaHHOCTb MOZymei, 3KChnyaTaLMOHHON W
TOBApPOCONPOBOAUTENBHOW LOKYMEHTALWW NPY XPaHEHWUW U TPAHCMOPTUPOBAHUM.

1.8.2 Mogynu ynakoBaHbl B KOPOOKY KapTOHHYI ynakoBo4Hyld B cooTBeTcTBUM ¢ K[I.
JKCNnyaTaunoHHas LOKyMEHTaLWs BIOXEHa B KOPOOKY.

1.8.3 BHyTpeHHsas ynakoBka ycTpowcts cooteeTcTByeT BY-7 no FOCT 9.014, BapuaHT
BPEMEHHO NPOTUBOKOPPO3NOHHOIA 3aLnThl B3 - 0.

2 Ucnonb3oBaHKe NO Ha3Ha4YeHUIo

2.1 JkcnnyaTauuoHHble OrpaHUYeHHs

2.1.1 Mopgynu ycToiumMBbl K BO3AENCTBUMIO TeEMMepaTypbl OKpYXalLlero Bo3dyxa B
ananasoHe ot MuHyc 40 °C go nmoc 60 °C npu ypoBHe oTHOCUTENBHOM BniaxHocTn oT 10 % o
95 % (6e3 obpasoBaHus KOHAEHCaTa) M aTMocepHOM AasneHun oT 84 oo 106 klla.

B ycnosusx akcnnyatauuu, BbIXOASALWMX 3a npederbl JonyCTUMOro AuanasoHa, Tpebyetcs
LONONMHUTENbHBIN BHELIHUI TEMMNEepaTypHbI HAarpeB U oxnaxaeHue kopnyca.

2.1.2 Mogynu npaBuibHO (OYHKUMOHMPYET Mpu HanpsxeHun nutaHus ot 18 po 32 B
NOCTOSAHHOIO TOKa.

[peBbllleHWe YKa3aHHOro HanpshkeHWst Ha Bpems Gonee 1 ¢ MOXET NPUBECTU K BbIXOZY
MOZyIs U3 CTPOS.

2.1.3 Mogynu ycTonumBbI K BO3LENCTBUIO CUHYyCOMAAmnbHbIX BUOpaLMiA B AuMana3oHe YacToT
9<f<8,4 'y ¢ NOCTOSHHOW amnAnTyaoN cMelleHns 3,5 MM, B auanasoHe vactot 8,4<f<150 Iy ¢
NOCTOSHHOW amnnutygon yckopeHus 1,0 g, M yOoapocTOMKMe K BO3LEUCTBUIO  ClyYanHbIX
oTKrnoHeHun go 15 m/c2, 11 mc no FOCT IEC 61131-2.

2.1.4 Tlpn akcnnyatauun mogynei B YCMOBUAX AJIMHHOW JIMHUM CBA3W MO MHTEpency
RS-485 B ycnoBusx YacTbix rpo30BbIX paspsagos TpedyeTcs yCcTaHoBKa AONOMHUTENbHBIX YCTPOWCTB
3aLLNTbl MHTEP(ENCHON LWKHBI CO CTOPOHBI Nepedarymka 1 npuemMHuka.

2.1.5 KoHgeHcaumsa Brnarv Ha mogynax He ponyckaetcsd. [ns npuMeHeHWst B YCIOBUSAX C
KOHZEHcaLmMen Bnaru, B yCnoBusX Nblnu, 40XAs, 6pbI3r unv nogd BOJOW MOAYNM crneadyeTt NOMECTUTb
B [OMONHUTENbHbIN 3aLLMTHBIN KOXKYX C COOTBETCTBYHOLLEN CTENEHbLIO 3aLUUTI.

2.1.6 Mogynu He MOryT 3KCnnyaTMpoBaTbCH B Cpefe rasos, Bbi3bIBAKOLMX KOPPO3UKO ero
KOMMOHEHTOB.
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2.2 lNoaroToBKa n3aenusl K UCNoNb30BaHUIO

2.2.1 Mepb! 6e30nacHOCTM NpPU NOArOTOBKE U3aenus

2.2.1.1 PacnakoBky B 3MMHee BpeMsi criefyeT Npou3BOAUTb TOMbKO B OTanjiMBaemMom
MOMELLEHNM, NpeaBapUTENbHO BblOEPXaB MOLYNM HE PacnakOBaHHbIMU B 3TOM MOMELLEHWN He
MeHee 6 Y.

2.2.1.2 To 3awuTe 0BCNYKMBAKOLLETO MepcoHana OT MOPaXeHWUs SNEKTPUYECKUM TOKOM
Moaynm oTHocaTes k 06opyaosaHumto knacca Il no FTOCT IEC 61131-2.

BHUMAHMUE!

MOHTAX WNN YCTPAHEHWE HEWCMPABHOCTEM MOAYNA CNEAYET BECTU
TONMbKO MPWU  OTKMKOYEHHOM  HAMPAXEHWUMA  TMWTAHWA. HE  OOMYCKAETCA
OKCIMNYATAUMA  MOOynA ONnAa  CUTHANOB  C HAMPAXKEHWAMKA WU TOKAMW,
MPEBBLIWAKOLWMMKA OOMYCTUMBIE.

2.2.1.3 3kcnnyaTauus Mogynein paspewiaeTcsl TOSMbKO MpU Hanuumm MHCTpykumm no OT,
YTBEPXOEHHON PYKOBOAMTENEM MOTPEOUTENS M YUYMTbIBAKOLLEN CneunduKy NPUMEHEHUS MOZYNS B
[aHHOM TexHonoruyeckom npouecce. K akcnnyatauuu mogyneit gonyckawTcs nuua, MMetoLme
rpynny no anektpobesonacHocTu He Huxe Il M NpoLlweaLLne MHCTPYKTaX No TexHuke 6e3onacHoCTy
Ha pabo4em MecTe.

2214 Mogymnm He pekoMeHZyeTcs YCTaHaBnMBaTb B 30HAX CO  3HAYUTENbHLIMY
MeXaHuyeckummn konebaHusmu (yaapel, Bubpaums v T.4.). He ucnonb3oBaTb MOAYNW B 30HaX C
NOBLILIEHHbIM COAEPKAHWEM MbINIA, MACEN W ra3oB, Bbl3blBAOLLMX KOPPO3NIO, BO B3PbIBOONACHOM
cpege.

2.2.1.5 MoHTax KneMMHbIX pa3bemMoB HEOOX0aMMO BECTU NPOBOAOM ceyeHneM ot 0,25 go
1,0 Mm2, PekomeHayeTcs Mcnonb3oBaThb NpoBog ceveHnem 0,5 MM2. 3aTsKKy BUHTOB MPOU3BOAMUTD
c ycunuem go 0,2 H-m (0,02 krc-cm)

2.2.2 06beM 1 nocnepoBaTeNbHOCTb BHELWHEro OCMOTpa u3aenus

— KOMMNNEKTHOCTb n3aenna B COOTBETCTBMW C AaHHbIM PYKOBOACTBOM;

— OTCYTCTBME BUANMBIX MEXaHNYECKMUX I'IOBpe)K,D,eHVIVI;

— YUCTOTY rHe3f, pa3beMOB U KINemMmMm;,

— Y4YETKOCTb MapKMPOBOK;

— KHOMKKU CTapT/CTOI'I, C6pOC n F1 OOJTKHblI HaXUMaTbCA U CBO60,D,HO BO3BpalLlaTbCA B
MCXO4HOE NnosoXeHne, Kak npasusio, C XapakTepHbIM LLETYKOM;,

— COCTOAHME NAKOKPACOYHbIX I'IOKprTI/ll7I N YETKOCTb MapKMPOBOK.

223 [MpaBuna M nNOpPAROK MPOBEPKM TOTOBHOCTM u3genun K

Mcnosib30BaHNKO
2.2.3.1 Togatb nocTosHHOE HanpsxeHue 24 B noCTOAHHOrO TOKa Ha KIeMMbl MOAyns,
cornacHo pucyHky 1.5.4.3, nepes aTum 06s3aTenbHO 03HAKOMUTLCS € 1.5.2 JaHHOTO PyKOBOACTBA.
[Mpn NOOKMHYEHHOM MUTAHWW Ha MCMPABHOM MOAYMNe OOMKEH 3aropeTbCs WHAMKATOp
Hamuuus HanpspkeHus (PW1 w/mnun PW2 pucyHok 1.5.1.2) 3eneHbiM LBeToM. [Mpy HenpasuibHOM
NOZKIIOYEHUN (NEPENONOCOBKE) — KpaCHbIM LBETOM, MPW OTCYTCTBUM MUTAHWMS OT WUCTOYHMKA
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HanpsxkeHns unu obpbiBe OOHOrO WNM  [BYX MPOBOLOB, KOTOpble obecrnevnsatoT MoaBOA
HaNPSXXEHWUS OT MCTOYHMKA NUTaHUS K MOAYNH, CBETOAMOL/CBETOAMOL! HE ByayT CBETUTBLCS.

2.2.3.2 [loxpatbCs nonHon 3arpysku nporpammbl Mogyns (He Gonee 30 c). Ha nuuesoit
YacTW MOAYNS 3aMUraeT 3eMnéEHbIM LiBeTOM uHankaTop HB (Heartbeat).

2.2.3.3 Togkniountb Moaynb K komnbloTepy (cM. nogpasgen 1.5.3 «[logknoveHne
S-300-CPU, S-300-CPU-D Kk oducHOMY WM MPOMBILUAEHHOMY KOMMBbIOTEPY»), MpU  3TOM
ceeToamoabl pasbema Ethernet (mo3. 1 pucyHok 1.5.1.3) AOmMKHbI HayaTb MWraTb (CBETUTBLCA)
OpaHXeBbIM W 3eS1EHbIM LIBETOM.

2.2.3.4 B nporpamme «MasterSCADA 4D» cos3gaTb, NpOBEPUTb U 3arpy3nTb MPOEKT B
MOAYb.

2.2.3.5 locne npoBefeHNs BbllEYKa3aHHbIX AenCcTBuUi ceeToamnon «Runy OomkeH HavaTb
CBETUTBLCS, YTO CBUAETENLCTBYET O Ha4ane BbINOTHEHWS NOMb30BATENbCKOM NPOrpamMMbl B MoZyIe
S-300-CPU, S-300-CPU-D. Takxe gomkHbl MuraTb ceetoamodbl pabotbl uHTEpdenco RS-485
(Ne1, Ne2, Ne3, Ned4) Hag COOTBETCTBYHOLMM MOPTOM, €CAW TakoBble ObiNM MCNONb30BaHbI ANs
obecneyveHnss CBA3W C  MOZYNSMM  PacCLUMPEHWs, MNPaBWIbHO MOAKMIOYEHbI U AobaBneHbl
COOTBETCTBYIOLLME ApanBEPbl YCTPOUCTB B NPOEKTE.

2.2.4 MepeyeHb BO3MOXHbLIX HEMCMpPaBHOCTEW WU3OENUA B npoLecce ero
NOArOTOBKMN U peKOMeHAaLUu No AeUCTBUAM NPU X BOSHUKHOBEHMUU

2.24.1 [lepeyeHb BO3MOXHbIX HEUCMPABHOCTEN MOAYNein W peKkoMeHaauum ana ux
yCTpaHeHWs npeacTaeneHbl B Tabnuue 2.2.4.1.

Tabnuua 2.2.4.1 - lNepeyeHb HEMCNPaBHOCTEN MOZYNEN N PEKOMEHZALIMM ANs UX YCTPaHEeHNS

HemncnpaBHOCTb BoamoxHas npuymnHa PekomeHaaumm no yCTpaHeHo
1 He roput nHgmkatop | 1 YCTPOWUCTBO HE NOAKMOYEHO K CETW. 1 TpoBepnTb LHYP NUTAHKS.
NUTaHNA 2 HeucnpaeH 6ok nuTaHus 2 3ameHUTb 60K NUTaHKA
2 NHavkaTop nuTanus | 1 HenpaBunbHO BbibpaHa CKOpoCTb 1 MNpoBepnTb CKOPOCTb 0BMEHa.
ropuT, HO ynpaBnexne | obmeHa. 2 [poBepnTb agpec yCTpoiicTBa.
no RS-485 He 2 HenpaeurnbHo BbIGpaH agpec 3 [poBepnTb NPaBUILHOCTb
npoucxoauT yCTPONCTBA. NOAKMOYEHNS.

3 HenpaBurbHOe NogknyeHue. 4. O3HakomuTbCs € PO Ha

4 HenpasunbHO BblbpaH [paiBep | YCTPOMCTBO, KOTOPOE NOAKIHYaeTcs
YCTPOWCTBA PaCLUMPEHNST UK HEBEPHO | K MOZYMKO B YaCTHOCTU B Tabnuue
yKkazaHbl  HOMEpa M KONMYECTBO | PErncTPOB A@HHOTO YCTPOWCTBA
perucTpoB, ecrnu Takue Mons HacTpPoek
apaneepa bbinu

3 Het cBsiau no 1 HenpasunbHo o6xatbl uwkn naty- | 1 MNpoBepuTb LENOCTHOCTL NaTy-
uHTepdency Ethernet | kopaa unu naTy-kopza NOBPEXIEH. Kopaa, «NpPO3BOHUTLY, 3aMEHUTb
2 1K 1 MoZynb HaXoAATCS B pasHbIX naty-Kopa.
nogceTsx 2 Ha l1K, B HacTpoiikax npoTokosa

TCP/IPv4 Ha3HauyuTb cTaTMyeckui
IP agpec, Tak 4tobbl Mogynb 1 MK
Obinu B 0AHON NoACeTY
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2.3 Ucnonb3oBaHue uspenus
2.3.1 Mopsapok aedcTBUA 0OCNYXKMBAIOLWErO NepcoHana npu BbINOSIHEHWUM

3apay npumeHeHuna moaynsa S-300-CPU, S-300-CPU-D

2.3.1.1 Tlpn oakcnnyaTaumu Mogyned He Tpebyetcsd ocoboro nopsigka  AencTBui
06CnyXuBatoLLEro NepcoHarna Kpome Tex, KOTOpble ONMUCaHbl B JaHHOM PYKOBOACTBE.

2.3.2 Mopsagok KoHTponsa paboTocnocoOHOCTU U3aenusa B LIENIOM

2.3.2.1 KoHTponb pabotocnocobHOCT MOZYNEN NPOU3BOANTCA MO CBEYEHWIO CBETOAMOLOB
Ha NLEBON NaHesnu.

2.3.2.2 Csevenne csetogmogoB «PW1» n «PW2» ykasbiBaeT Ha HanunuMe nUTaHWA Ha
Mogyre.

2.3.2.3 CBeyeHne cBeToamoaoB paboTbl MHTEPdENCOB yKa3biBAET Ha nepeaavy AaHHbIX
MOZYSIEM MO COOTBETCTBYIOLLEMY MHTEpdhency RS-485.

2.3.2.4 CBeyeHne ceetogmoga «Run» ykasblBaeT Ha TO, 4TO B [aHHbIA MOMEHT
nonb3oBaTenbCkas NporpamMma BbINOMHSAETCS.

2.3.2.5 CpeveHne caetogmonoB «Ethernet» (opaHxeBbli — crneBa, 3eneHblil — crnpasa)
yKa3blBaeT Ha MCMNPaBHOCTb NaTy-KopAa W Hannums Kakoro-nnbo obmeHa AaHHbIMK,

2.3.3 MMepeyeHb pexumoB paboOTbl M3JenusA, a TaKkKe XapaKTepucTuka

OCHOBHbIX PeX1UMOB paboThbl

2.3.3.1 CTaHaapTHbIA pexuM: cBeYeHne ceeTogmoaa «Runy ykasblBaeT Ha TO, YTO B JaHHbIN
MOMEHT MOb30BaTeNbCkas NporpamMmma BbIMOSHAETCS.

2.3.3.2 [pu HaxaTum v yaepxusaHum 6onee 2 ¢ kHonku «Ctapt/Ctony, mogyne S-300-CPU
S-300-CPU-D nepexoaunT B pexum nayssbi.

Pexum naysbl: Muranne csetogmoga «Runy» npekpawaetcs (cBetutcs 6e3 muraHus),
yKa3blBaeT Ha TO, YTO B AaHHbI MOMEHT NOMb30BaTeNbCcKas NporpaMma He BbINOMHSAETCS, 0BMEH ¢
MOYNsSIMK paclumpernst npekpaleH, cepsepa Modbus RTU u Modbus TCP npuocTaHoBEHb!.
Cnenyet noHumatb, 4to ucnonHutenoHas cpefa MasterSCADA 4D npuocTtaHoBneHa u Bce
[OYEPHME Mpouecchl U cnyxObl TOXE NPUOCTAHOBMEHbI. EAMHCTBEHHbIMM CPEeACTBaMW CBS3
moayns u K B gaHHoM pexume GyaeT nhtepdenc Ethernet no npotokony TCP/IP u nHTepgeiic
USB type C, Tak kak koHTposnep 3anyweH B OC Linux ucnonHsemon B Mogyrne.

2.3.3.3 BepHyTbCS B CTaHAApPTHbIN PEXMM paboTbl MOXHO MpU MOMOLUM HaXaTus W
yaepxvBaHum Bonee 2 ¢ kHonku «Ctapt/Ctony» mnm kHonmku «COpocy, HO B NOCNEAHEM chny4ae
MOZYSb NOSTHOCTBLIO Nepe3arpy3nTca U 3aHOBO MPOM3BEAET MHULMANU3ALMIO NepeMeHHbIX,
T.6. BCEM MEPEMEHHbIM, Kpome nepeMeHHbix ¢ ¢narom RETAIN, GygeT npucBoeHO 3HaueHne no
YMOMYaHWI0.

3 TexHu4eckoe obcnyxuBaHue

3.1 TexHuyeckoe obBCNyXMBaHWE MOAYyNen 3akmoyvaeTcs B NPOCUNAKTUYECKUX OCMOTpaX.
Mpu BbINONHEHUM pPaboOT nO  TexHU4Yeckomy OOCNyXMBaHMIO cnegyeT cobnogate  Mepbl
6e30nacHOCTY, U3NOXeHHbIe B N. 2.2.

3.2 lpochunakTnyeckne 0CMOTPbI MOZYNEN NPOBOAATCA 0BCNyXMBaOLWMM NEepPCOHAroM He
pexe 0QHOro pasa B 6 MeCsILLEB 1 BKMOYAOT B CEOS BbINOMHEHNE CEAYOLLMX onepaLiuii;

— NPOBEPKY OTCYTCTBUS BMATUH W BUOMMBIX MEXAHUYECKNX NOBPEXAEHUN Ha KOPMyCe;
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— NpoBepKy kavectsa kpenneHns mogyns Ha DIN-penke;
— NMPOBEPKY HAAEXHOCTW NOAKMOYEHNS BHELLHUX NPUCOEANHEHN;
— QYUCTKY KOpnyca 1 KIeMMHbIX COeAMHEHUI OT MbIK, rPS3K 1 NOCTOPOHHUX NPEeLMETOB.

BHUMAHMUE!

KATETOPUYECKM 3AMPEWAETCA NPUMEHATL AN YACTKA MOOYNEA W
KNEMMHbIX PA3BEMOB PACTBOPUTENIM W XUMWYECKWM AKTWMBHbLIE MOIWLWWE
CPEACTBA.

3.3 OBHapyeHHble Npy OCMOTPEe HeJOCTaTKV CneayeT HEMEANEHHO YCTPaHUTb.
Akcnnyataums Moaynei ¢ NOBPEXAEHNSMM 3anpeLLlaeTcs.

3.4 lNpoBepka paboTocnocobHOCTM MOAYen NPOU3BOANTCS COrNacHo n. 2.3.

4 TeKywWmnit peMOHT

41 MO,EI,yJ'IVI noanexar PemMOHTY Yy MU3rotoBUTeNa N B CEPBMCHOM LIEHTPE MU3rOTOBUTENA,
MMELLIEM pa3peLleHne U3rotoBuUTend Ha rnposegeHne aaHHOro siia pa60T.

4.2 3KCI‘IJ‘IyaTaLI,VIOHHbII;1 nepcoHarn I'IOTpe6VITeJ'IF| AOIMKEH NPOU3BECTN OEMOHTaX MOAYNA U
€ro OTrnpaBky A4 peMoHTa C yKa3aHNeM Xapakrtepa HENCNpPaBHOCTH.

43 Monynm ABNAETCA CJTIOKHbIM 3N1EKTPOHHO-TEXHUYECKUM U3JENUEM, NMO3TOMY HE CreayeT
Jenartb NMonbITKM CaMOCTOATESIbHO pa306paTb, OTPEMOHTUPOBATL UMK MO,EI,Md.)VILWIpOBaTb nx.

5 XpaHeHue

5.1 XpaHeHne Mogyneit Ha CKnagax [dOMKHO MNPOM3BOAUTLCA MpU  Temneparype
okpyxatoLlero Bosayxa ot 5 °C go 40 °C npu yposHe oTHocUTENbHOM BRaxHoCTh 0T 10 % 40 95 %
(6e3 obpasoBaHus koHgeHcata) no MOCT IEC 61131-2.

0.2 PacnakoBky B 3KMHee Bpems cCrieqyeT MpOM3BOAMTL TOSbKO B OTanIMBaeMoOM
NOMELLEHNN, NPeABapUTENbHO BbIAEPXKAB MOAYSIM He pacnakoBaHHbIMU B 3TOM MOMELLEHUN He
MeHee 6 .

9.3 B Mectax xpaHeHus Mogyrnen B OKpYyXawowem Bo3dyxe [OMKHbI OTCYTCTBOBATb
KMCMOTHbIE, LENOYHbIE U ApYrie arpeccyBHbIE NPUMECK 1 TOKONPOBOASLLAS Mbifb.

6 TpancnoptupoBaHue

6.1 TpaHcnopTtuposaHue mogynen ocywectensercs no FOCT IEC 61131-2.

6.2 Mogynn MoryT TpaHCmopTUpOBaTbCs Ha J0boe paccTosiHue aBTOMOOWIIbHBIM,
KENE3HOAOPOXHBIM TPAHCMOPTOM U B repMETU3MPOBAHHbLIX OTCEKAX CaMONETOB B COOTBETCTBUN C
npaBunamy NePeBO3KY rpy30B, AENCTBYIOLWMMM HA aHHOM BUAE TPaHCMopTa.

6.3 Ycnosus TpaHCNOPTMPOBaHMS:

— Temnepatypa okpyxatoLlero Bosayxa ot muHyc 40 °C go nntoc 70 °C;

— OTHOCUTENbHAsA BNaxHoCTb Bo3ayxa oT 10 % Ao 95 % (be3 obpa3oBaHus koHOEHCaTa);

— BblcoTa Hag yposHeM Mops oT 0 go 3000 m.

6.4 Tpn norpy3oyHO-pasrpy3oyHbix paboTax M TPaAHCMOPTUPOBAHMM SLLMKA HE [LOIDKHbI
noaBepraTbCs Pe3kUM yaapam W BO3LEACTBUIO aTMOCEPHbIX ocagkoB. Cnocob yknagku ALWMKOB B
TPaHCMOPTHOE CPEACTBO AOMKEH MCKITOYATb UX NEPEMELLEHIE NPU TPAHCNOPTUPOBAHUM.
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7 YTunusauyus

7.1 Tocne okoH4aHUs cpoka cnyx0bl (akcnnyaTauum) MOgYnK HAaNPaBMAT Ha YTUAK3ALMIO.

YTunu3saums ocyLecTBnSETCs Mo YTBEPXAEHHbIM Y NOTPeOUTENst HOPMATUBHLIM NPABOBbLIM
aKkTam.

7.2 Mogynu He coaepxaT onacHbIX Ans 340pPOBbs NOTPebUTEnei M OKpyxatoLlen cpeabl
maTepuanos. [pn ytunusaumy Mogyrnenm no OKOHYaHWWM cpoka cnyxObl creunanbHblX Mep no
aKonormyeckon 6esonacHocTn He TpebyeTcs.
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