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MHdopmMaumio, copepskalilytoca B AaHHOW MHCTPYKLUMMK, 3arpeLiaeTcs KonmMpoBaThb 1im
nepefasaTtbh TPETbUM NMLAM Be3 MMCbMEHHOro paspelleHus npasoobnagatend.

HapylueHune sToro 3anpeta MoOXeT nossedyb obpalleHne B cyf ¢ TpeboBaHmeM KoMneHcaumn, Bee
npasa B 06/1aCTV NaTEHTOBAHWSA 1 PErMCTPaLMM NMPOMbILLIEHHbIX 0BPAa3L0B 1 TOBAPHbIX 3HAKOB
3aLLUNLEHDI.

Mocne Bbinycka AaHHOW MHCTPYKLUMU KOHCTPYKUMA MPpUBopa MOXET ObiTb M3MEHeHa.

Mbl oCTaBsieM 3a COBOM NPaBO U3MEHATb TEXHNYECKME XapaKTEPUCTUKN U KOHCTPYKLIMM
NprBopPOB, a Takxke KOMMAEKT NOCTaBKM.

Peluatolee 3HadeHMe nMeeT nHbopMaums, nepeaaBaemas npm COCTaBNEHNN MPeSIOKEHNA 1
3aKa30B, a TakXke JOCTUTHYTble JOrOBOPEHHOCTU.

WM3penve noctasnseTca cornacHo TexHnyeckon cneundukaumm komnaHmum MR, kotopas
BasvpyeTca Ha AaHHbIX 3aKa34ymka. 3akaszumk 06a3aH TWATeNbHO NPOBEPUTL COBMECTUMOCTb
cneundULMPOBAHHOIO U3AeN1s 1 3an1aHUPOBAHHOW UM 06ACTU NPUMEHeHNS.

OpurvHan oaHHOro AOKYMeHTa COCTaBMIEH HA HEMELIKOM Si3bike.
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BsogHada yacTb

1

1.1

BBogHaa 4yacTtb

B naHHOM MHCTPYKUMM MO 3KCMIyaTaumm cogepxmTca nogpobHas nHdopmaums
0 6e30MacHOM MOHTaXe, MOAKMOYEHWM 1 BBOAE M3Oe/NS B SKCTTyaTaumio, a
TakXe O KOHTpose ero paboThl.

Hapsgy ¢ 3TMM B MHCTPYKLUMM NPUBEAEHbI yKa3aHus Mo TexHuke 6e3onacHoCcTu
1 oblime ykasaHus.

ﬂaHHaq MHCTPYKLUMA NpeaHasHavYeHa MCKNIOYNTENbHO 0714 KBaJ'Il/ICI)I/ILLI/IpOBaHHO*
ro nepcoHarsia, npowealiero cneymanbHoe o6yueHl/|e.

[MponsBoauTens

Reinhausen GmbH
FalkensteinstraBe 8
93059 Regensburg
Deutschland (FepmaHua)
+49 941 4090-0
sales@reinhausen.com
reinhausen.com

KnueHTckui noptan
[ononHuTtensHyto nHdopMaumio o6 M3Aenm Bbl HAMOETE Ha HALLIEM KIIUEHT-
CKOM nopTane no agpecy portal.reinhausen.com.

O6HoBeHNe NporpaMMHOro obecreyeHns
Moppep>kka npoaykKTa
@ Obyvarowme Buaeo

myReinhausen

YnpaBneHue ycTponcTBOM

Peknamauum

[oKyMeHTbl |

LindpoBoin nomMoLHmk

portal.reinhausen.com

1.2 MNonHoTa nHpopMaunm

HaCTOﬂLLI,aFl TeXHMYeCKad JOKYMeHTalUNA ABAeTCA MOMTHOW TOMbKO BMecTe C na-
pannenbHO E,QVICTBYI-OLLLI/IMI/I OOKYMEHTaMMN.

12882293/01RU
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1.3

1.4

1.4.1

1.4.11

1.41.2

[ns ycTponcTBa AaHHOro Tmna AencTBUTENbHbI CeayloLlmne TexXHUYeckme 4oKy-
MEHTbI:

- CxeMbl npucoeanHeHns

- [MpunoxeHue (onumsa)

XpaHeHne TeXHNYEeCKOW OOKYMeHTaunm

D,aHHaﬂ MHCTPYKUMA N OpYyTne OOKYMEHTbI, BXOOALLNME B KOMIMEKT TeXHWYeCcKomn
OOKYMeHTaUMK, OO/IKHbI COXpaHATbCA 14 Nocenytolero NCnonb3oBaHNAa N
ObITb MOCTOAHHO LOOCTYMNMHbIMA.

YcnoBHble 0603Ha4YeHuns

MpenynpenuTenbHble HAANUCK

B naHHOM MHCTPYKUMY NpeaynpeanTenbHble HAANMcKn opopMeHsl, Kak nokasa-
HO panee.

MpenynpeouTenbHble HAOMWUCKU, OTHOCALLMECS K pa3geny
MpenynpeauTenbHble HAANMCK, OTHOCALLMECS K pas3fdesy, PacnpoCTpaHAoTCs
Ha BCIO rMaBy, OTAeNbHbIE PA3AEebl N HECKOSMbKO ab3aLleB B 3TOW MHCTPYK-
umm. MNpenynpeanTenbHble HAANUCK, OTHOCALLMECS K pasaeny, obopMaeHs No
NpuBedeHHOMY HIKe obpasuy.

Bup onacHocTu!

VICTOYHMK onacHOCTU 1 nocnencTBud
> Mepbl

> Mepoi

BcTpoeHHoe B cncTeMy npepynpexxaeHune

BBoaHble NnpeaynpeamTenbHble HAAMWCK OTHOCSATCS K OnpeaeneHHom YacTu
pasgena. OTu npenynpeauTenbHble HAAMMCK PACMPOCTPAHSIOTCA HA MeHbLLIMe
nHdOPMaUMOHHbIE 6/10KK, YeM NpeaynpeamnTenbHble HAAMUCKU, OTHOCALLMECS
KO BCeMy pasgeny. BeoaHble npeaynpeanTensHble HAANMCK obopMeHb! Mo
npuBeAEeHHOMY HKe 0bpasLy.

VISe)plAe (ol ViazaHue no obpalleHuio Ansg NnpeaoTBpalleHns onacHo! cuTya-
LMW,

12882293/01 RU BsopgHasi yacTb 7
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1.4.1.3

1.4.2

1.4.3

CurHanbHble cnoBa B NpeaynpeanTenbHbIX HAANUCAX

CurHanbHoe 3HauyeHune

CcnoBo

OlMNACHO O3HavaeT onacHyto CUTyaumio, KOTopast MPUBOAMUT K TAXKENbIM Te/IeCHbIM
MOBPEXAEHUAM UMW NETAIbHOMY UCXOAY, €C/IN He MPUHATb HUKAKNUX
Mep.

OCTOPOXHO | O3HauvaeT onacHyto cUTyaumio, KOTopasi MOXET MPUBECTU K TAXENbIM
TeNecHbIM MOBPEXAEHWAM UMW NETANbHOMY UCXOAY, €CMM HE MPUHATD
HUKaKKX Mep.

BHVMAHWE O3sHavaeT onacHyo CUTyaL Mo, KOTOpasi MOXET NPUBECTU K TPaBMaM,
€CIIN He MPUHATb HUKAKKUX Mep.

YBEOOMIIE- YKasbiBaeT Ha HEOBXOANMMOCTb MPUHATH MEPbI MO YCTPAHEHMIO CUTYa-
HUE LI, MPUBOAALLMX K MOBPEXAEHUIO MMYLLECTBA.

Tabn. 1: CurHasnbHble cnoBa B NpeaynpeanTenbHbIX HAAMUCAX

BbigeneHune BaxkHon nHdopmaumnm

Bblﬂ,eﬂeHl/Ie Hanbonee BaxHoOM I/IHCIDOpMaLI,I/IVI CINYXNT 014 ynpouweHnd ee BOC-
NpUATUA N NOHMMAaHWA. B OaHHOM MHCTPYKLMW Ba>KHaA I/IHdDOpMaLI,I/Iﬂ BblOenAaeT-
cqa cienyrowmm O6pa3OMI

BaxHas nHbopmaums

YKaszaHu1sa Nno BbIMOHEHUIO OENCTBUN

B naHHOM TexHU4YeckoMm OOKYMEHTE NpmBOOATCA OgHOLWAroBble M MHOrowaro-
Bbl€ YKa3aHWMA Mo BbIMOTHEHUIO OemncTesumn.

OpHolwaroBble yKasaHus Mo BbIMOSIHEHUIO AENCTBUIN
YKazaHusi N0 BbIMOMHEHWIO AeNCTBUIN, COOEPXALUMX OANH pabounii war, no-
CTPOEeHbI MO NpuBeAeHHOMY 06pasLy.

Llenb pencrauns
v Ycnosusa (HeobssaTensHo).
> War1wms .
» PesynbTat BbinonHeHns pabovero wara (HeobdsaTenbHo).
» PesynbTat genctema (HeobssaTensHo).

MHorowaroBble ykazaHWUs MO BbIMONHEHUIO AENCTBUN
YKasaHus no BbINOMHEHMIO OeNCTBUI, codepKallmx bonee ogHoro paboyero
Lara, MOCTPOEHbI MO NpUBeAeHHOMY obpasLy.

Uenb genctema
v Ycnosus (HeobazaTenbHO).
1. War 1.

» PesynbTat BoinonHeHna pabouero wara (Heobs3aTensHo).
2. War 2.

» PesynbTat BbinonHeHns pabovero wara (HeobdsaTenbHo).
» PesynbTat genctema (HeobasaTensHo).

BeogHas yactb 12882293/01RU



YcnoeHoe o603HaveHne

3ATTTABHBIE BYKBbI

1.4.4 YcnoBHble 0603HaYeHMSA

lMpuMeHeHue

DneMeHTbI ynpasneHusa, BbiKno4vaTenn

Mpumep

BKJ1./BbIKS1.

[B ckobkax]

Knasuatypa NK

[Ctrl] + [Alt]

Mony>knpHblit wpudT

DneMeHTbl yNpaBneHus NporpaMMHoOro

HaxmuTte kHonky Next (Janee)

obecneueHus
> MyTn MeHio MapameTpebl > MNMapameTpbl perynmposaHus
Kypcus CucTeMHble cooblueHusi, cooblueHns o6 MocTynun aBapuiHbI curHan KoHTposib
owmnbKax, CUrHasnbl ¢YHKUMOHMPOBAHUS
[> HoMep cTpaHuLbI] MepekpecTHas ccbinka [> cTp. 41].
yHKTMPHOE NogvepKUBaHUE 3anuch B Fnoccapuu, cokpallieHus, onpeae- | 3anuck B

neHnAa v T. 4.

Tabn. 2: YcnosHble 0603Haqum1, ncnonb3yeMble B HACTOALWEM TEXHUYECKOM IOKYMeHTe
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BsopgHas vyacTb

1.5 OTkpbITOE NporpaMMHoe obecneyeHmne

B 3TOM M3gennmn conepxmTca OTKpbIToe NporpaMMHoe obecreveHne, paspabo-
TaHHoe TpeTbnMuM uamn. OTKpbITOE NporpaMMHoe obecrneyeHne 1 CooTBET-

CTBYIOLLME YCITOBMSA NTMUEH3MOHHOIO COrnalleHus AOCTYMHbl B MeHto HacTpoi-
Ku > DkcnopT > JlnueHsmun.

OTKpbITOE NporpaMMHoe obecnedeHne 3almiLeHO aBTOPCKMM NpaBoM. Bel Mo-
XeTe NoMb30BaTbCA OTKPbITbIM MPOrpaMMHbIM obecnedyeHmem rnpu cobmoaeHnm
YCNOBMIA NNLEH3MOHHOIO cornalueHus. B cnydae KoHGAMKTa 3T ycnosus nm-
LeH3VIOHHOro cornalleHus UMelT NPUOPUTET Nepes ApYrMMmn YyCNoBUSMU N-
LLeH3VOHHOr O CcornalleHuns.

OTKpbITOE NporpamMMHoe obecnevyeHne npeaocTasnaeTca becnnatHo. Ecnm sto
npeayCcMOTPEHO YCIOBMEM NIULIEH3MK OTKPLITOrO MPOrpaMMHOro obecneyeHus,
Bbl MOXeETe B Nlo60e BpeMs B TeYeHMe Tpex NeT nocie NpruobpeTeHns niaenms
NOMYYUTb MCXOAHbIN TEKCT OTKPLITOro MPOrpaMMHOro obecnedyeHuns, onnaTuns
COOTBETCTBYIOLLYIO CTOMMOCTb Yepes KOHTaKTHOe Lo KoMnaHuu Reinhausen
GmbH.

12882293/01RU



2 Bbe3zonacHocTb

2.1

- [ns o3HakoMneHus C usgenmemM npoYuTUTe AaHHYIO MHCTPYKLMIO.

- [aHHas NHCTPYKLMA MO 3KCNNyaTaumm aBseTcs YacTbio U3Aenms.

- CobnioganTe ykasaHWs no TexHnke 6e30nacHoCTH, NpuUBeAeHHbIe B OTON rna-
Be.

- TlpoyTnTe N NpUMUTE K CBEAEHWMIO NpeaynpeanTenbHble HaaANMcK, NpeacTaB-
NeHHble B AaHHOM MHCTPYKLMM MO 3KCMyaTaumm, 4Tobbl n3bexaTb BO3MOX-
HbIX OMaCHbIX CUTyaLMI, BO3HMKAIOLWMX B XO4e paboThbi.

- W3penue cooTBeTCTBYET COBPEMEHHOMY YPOBHIO Pa3BUTUA TEXHUKN. TeM He
MeHee Npy NCMOMb30BaHUM U3AENUA HEe MO HA3HAYEHMIO MOMYT BO3HMKATb
CUTYyaummn, NpeacTaBnstoLme OnacHOCTb AN XKU3HW 1 3A0POBbst MepcoHana,
a Takxke oNns M3genns U Apyryux MatepmanbHblX LEHHOCTEMN.

[lpMeHeHMe No Ha3HAYEHUIO

Yctporcteo TAPCON® cnykmT ons nognepkaHus moCTOsIHHOIO BbIXOQHOIO
HanpsaxeHUa TpexobMOTOYHOMO TpaHchopMaTopa UK AN peryimpoBaHms
TpaHchopMaTopa Ha CTOPOHE BbICOKOTO UM HU3KOMO HaMNpAXeHWs B 3aBUCUMO-
CTV OT MOTOKA aKTUBHOWM MOLLHOCTU. YCTPONCTBO NpeAHasHa4YeHo A/15 UCMOoSb-
30BaHUsA UCKTIOYNTENBHO B 3N1EKTPO3HEPreTUYeCKMX YCTAaHOBKAX U CTalMoHap-
HbIX MPOM3BOACTBEHHbIX YCTPONCTBAX.

Mpu NpUMEHEHUN 130eWs MO HA3HAYEHWIO 1 CODMIOOEHNM COAEPXKALLUMXCS B
AAHHOM MHCTPYKLMM MO IKCMyaTaumm TpeboBaHWI 1 yKa3aHWI, a Takxe HaHe-
CEHHbIX Ha 13aenune npenynpeauTenbHbIX HAANMCEeN OHO He NPeacTaBnseT
OMacHOCTM A5 NepcoHana, MaTepuabHbIX LIEHHOCTEN 1 OKpYyXKatoLLel cpeapl.
YCTpoNcTBO OCTaeTcst 6e30MacHbIM B TEYEHME BCero Cpoka Ciyx0Obl (C MOMeHTa
MOCTaBKWM 4O AEMOHTaXa U yTUIM3aLmm).

CunTaeTcs, 4To nsgenmne NPUMEHSETC No HasHaAYEeHMIO, eCNTM OHO UCMONb3yeT-

€S yKasaHHbIM Hue 0OpasoMm.

- [ewcTByloWwmin Ana nsnenus CTaHaapT v rof BbIMycka yKasaHbl Ha 3aBOACKON
Tabnunuke.

- YCTpOWCTBO 3KCMNyaTUPYeTCa B COOTBETCTBUM C AaHHOW UHCTPYKLUMEN, Oro-
BOPEHHbIMUW YCNOBUSAMM MOCTABKU U TEXHUYECKMMU XapakTePUCTUKAMM.

- Bce HeobxoamnMble paboTbl BbIMOMHAET TONbKO KBANMOULIMPOBAHHbBIV NepCco-
Has.

- [MocTaBnaemble ¢ yCTPOMCTBOM NPUCMOCOBNEHWS U CrelmanbHble MHCTPY-
MEHTbI MCMOSIb3YIOTCS MO HA3HAYEHMIO M B COOTBETCTBUM C AAHHOW MHCTPYK-
umen.

- YCTpOWCTBO 3KCMyaTUPYeTCa TOMbKO B MPOMBILLIEHHbIX 30HaX.

- CobniofatoTcs ykasaHust Mo 31eKTPOMarHUTHOM COBMECTMMOCTI U YUMUTbIBa-
IOTCS TEXHNYECKME XapaKTePUCTUKK, MPEACTaBNEeHHbIe B AaHHON MHCTPYKLMK
no aKcnayaTaumm.

12882293/01 RU BesonacHocTb 11
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2.2

2.3

[MpyMeHeHne YyCTpOMCTBA He MO HAa3HAYEHMUIO

[MprMeHeHneM yCTPOMCTBA He MO Ha3HAYEHMIO CHMTAETCS ero NCMoMb3oBaHe
MHbIM 0OPa30oM, YeM OnmcaHo B pasaene «[IpMMeHeHne No HasHaveHuo». Kpo-
Me Toro, cobntofanTe NpuBedeHHbIE HUXE YKa3aHWs,

- VIzpenwue He sBASeTCA 3aLUMTHBIM YCTPONCTBOM. He ncnonb3yinTe nsgenve
NS oTobpaxkeHna byHKUMIA, UMEIOLLIMX BaxKHOE 3HaYeHne ans 6esonacHo-
cTu.

- He skcnnyaTupyiite nspenue Bo B3pbIBOOMACHbIX 30HAX.

OcHOBHbI€e YKa3aHUA No TexHuke 6esonacHo-

CTn

YT06bl M36EXaTb HECHACTHbIX Cy4YaeB, MOBPeXAeHWI 1 Bbixoaa 06opyaoBaHUs
M3 CTPOS, a TakxXe NpUYMHEeHNs Bpeda OKpy>atoLlei cpeae, Nnua, OTBETCTBEH-
Hble 32 TPAHCMOPTUPOBKY, MOHTAX, SKCMTYATaLMIO 1 YTUIN3ALMIO U30enusa uim
ero vacTer, 0b6s3aHbl 06ecneunTb BbINOIHEHWE NepeYUCIeHHbIX Hxe TpeboBa-
HUI.

Cpe,EI.CTBa VIH,D,MBM,EI,yaﬂbHOﬁ 3alnThbl

Mpu HoLEeHWM CBOBOAHOM MMM HEMOAXOAALLEN OAeXAbl MOBbILAeTCs PUCK 3a-

XBaTa M HaMaTblBaHWA NpeaMeToB/HacTel oaexabl Ha Bpallalowmecs AeTanm

WY 3aLenneHns 3a BbICTyNatoLLmMe YacTn YCTPOMCTBA. DTO BNeYeT ONacHOCTb

ANS KM3HW 1 300poBbs!

- Vcnonb3yliTe npenycMOTpeHHble ANs BbIMOMHEHWS KOHKPETHOMO BMAa pabo-
Tbl CPeACTBa MHAMBWUAYANBHOW 3aLLMTbI, HANPUMEP Kacky, 3aLlLUMUTHbIE NepyaT-
KNnuT. A

- Wcnonb3yiTe TOMbKO MCMpaBHble CPEACTBA MHAMBUAYANTBHOW 3aLUMTHI.

- Bo Bpema paboT 3anpellaeTca HOCUTb KOSbLA, LLeNoYKM 1 Apyrue yKpalle-
HWS.

- [ns BAWHHBIX BONOC MCMOMb3ynTe CheLmabHYo CETKY.

Pa6ouas 30Ha

BeCﬂOpﬂﬂ,OK M MN1oXoe ocBelleHne B pa6oqe|?| 30He MOT'yT CTaTb I'Ipl/l‘-H/IHOl;I He-

CHaACTHOI O Ciny4ad.

- CopepxuTte paboyyto 30HY B YUCTOTE U NMOPSAKE.

- ObecneybTe xopollee ocBelleHMe B paboyeit 30He.

- CobniogaiTe npeanucaHnsa No npedynpexaeHuio HeCYacTHbIX Crydaes, Ael-
CTBYIOLLME B CTpaHe aKcnyaTaumm.

2kcnnyaraums

YCTponCTBO criedyeT 3KCnyaTupoBaTh TOMbKO B 6e3ynpedHom pabodem cocTo-

AHUK. B NMPOTUBHOM CJ1yHae BO3HMKAET OMNACHOCTb O/14 XXU3HU N 3,E|,OpOBbF|!

- PerynapHo nposepsaiiTe paboTocnocobHOCTb NPeaoXpaHUTENbHbIX
YCTPOWCTB.

- BbinonHanTe onuvcaHHble B ):I,aHHOI;I MHCTPYKLUWMN pa6OTbI no TeXHN4YeCKoOMy
0BCNYXMBaHMIO, MPOBOANTE MPOBEPKM M cObMtoaanTe npuBeaeHHbIe UHTep-
BaJlbl TEXHNYECKOIo O6Cﬂy>Kl/I BaHWA.

BesonacHoctb 12882293/01RU



HeBnaonmoe nazepHoe nsnyyeHue

Mpy nonagaHum NpSMOro UM OTPaKEHHOIO Na3epHOro flyya B rnasa BO3MOXHO

nx nospexaeHune. Jlyy BbIXOAUT 13 ONTUHECKUX MPUCOEONHEHNI UM HA KOHLLE

NOAKMOYEHHbIX K HUM OMTOBONMOKOHHbIX TMHWIM Ha Mofdynax. CM. Takxe rnasy

«TexHunyeckue xapaktepnctnkmy [P Pasgen 13, CtpaHuua 218].

- He cMoOTpuTE Ha NPAMOM MMM OTPAKEHHbBIN 1a3epPHbIN NyY.

- He paccmarpuBariTe nyy ¢ NOMOLLBIO ONMTUYECKUX MHCTPYMEHTOB (Hanpumep,
NynNbl Y MUKPOCKOMA).

- [pv nonagaHnm NasepHOro fyya B rfasa 3akpomTe UX 1 MOBEPHUTE rOMoBY.

O6palleHne c TpaHchopMaTopamMm Toka

Bo Bpems akcnnyaTaumm TpaHchopmaTopa Toka ¢ pasoMKHYTOM BTOPUYHOM Lie-

MblO BO3HMKAIOT OMaCHbIe BbICOKME HaMPSKeHWs. DTO MOXET NPUBECTM K TpaB-

MaM U MaTepuanbHOMY yuepby.

- He akcnnyaTupyiTe TpaHcdopMaToOp ToKa C PAa3OMKHYTOM BTOPUYHOM Lie-
Mblo, & 3aKOPOTUTE ero.

- BbinonHsnTe ykasaHusa, cogepkallumecs B MHCTPYKLMM MO KCMnyaTaumm
TpaHcdopMaTopa Toka.

PaboTac N1eKTpnN4eCKMMMN KOMMNOHEHTAMU

SneKTpocTaTuyeckme paspsifbl MOryT NMOBPEAUTb S1eKTpPUYeckne KOMMOHEHTDI.

- He npukacanTech K anekTpryeckmM KOMMNOHEeHTaM BO BpeMs BBOAA B SKCM1Y-
aTaumio, KCMNyaTaumm Unm TeXHMYeckoro obcnykmnsaHmns obopynosaHums.

- [MpuMnTe cooTBETCTBYIOWME Mepbl (HAaNpUMep, YCTAHOBUTE KPbILLKK), YTOObI
He JOMYCTUTb KaCaHMS 3TUX KOMMOHEHTOB NEPCOHANOM.

- Wcnonb3yite Hapnexatyme cpeAacTsa MHAMBUAYANbHOW 3aLLUUTbI.

B3pbiBozawmTa

ﬂeI'KOBOCI'IﬂaMeHﬂFOLLU/IQCﬂ 1N B3pblIBOOMACHbIE Ma3bl, Mapbl UK Mblflb MOTYT

CTaTb I'IpVI‘-Il/IHOlZ B3pbiBa 1 MoXapa.

- He ycTtaHaBnuBanTe 1 He aKCNNyaTUpymnTe YCTPOMCTBO BO B3PbIBOOMACHbIX
30Hax.

3Hakn 6e3onacHoOCTH

MpenynpenuTensbHble HAANMMCK M 3HAKKM 6E30MACHOCTY UCMOSb3YIOTCS ANS

0603HaYeHNSA NpaBus TeEXHMKK 6e30nmacHOCTH Npu paboTe ¢ nzgenvem. OHn sB-

NSHOTCH BAXKHOW COCTABHOM YacTblo KOHLeNumnmn 6e3onacHoCTu.

- Y4yuTbiBanTe BCe 3HaKkM 6e30MacHOCTH, YKasaHHble Ha M3gennu.

- Bce 3Haku 6e30nMacHOCTM AOMKHbI MPUCYTCTBOBATL HA M34EeNUW 1 Nerko Y-
TaTbCAa.

- O6HoBUTE NoBpeXAeHHbIe 3HaKky 6e30MacHOCTH, a OTCYTCTBYIOLLIME —
BOCCTaHOBMTE.

YcnoBus okpy>katoLen cpenbl

[ns HagexHoM 1 6esonacHo paboTbl yCTPONCTBA ero criefyeT 3KCnyaTmpo-

BaTb TOJIbKO B YC/1OBNAX Opr)KaIOLU,el;l Ccpenbl, YKa3aHHbIX B TEXHNYECKMX XapakK-

TepUCTUKAX MPOAYKTa.

- CobntoganTe ycnoBmsa aKCNNyaTaumm n TpeboBaHmns K MecTy YCTaHOBKM
YCTPOUCTBA.

MN3MeHeHMe 1 nepeHanagka

HepaspelueHHble v nponsBedeHHble HeHaanexalimMm obpasoM UsMeHeHNs

N3[enua MOryT MPUBECTM K TpaBMaM nepcoHana, MatepuasibHoMy yuiepby, a

TakXe HeMcrpaBHOCTAM YCTPOMCTBA.

- BHocKTe n3MeHeHWs B U3aenme ToMbKO Nocse KOHCYbTalMmM C KOMNaHnen
Reinhausen GmbH.

12882293/01 RU BesonacHocTb 13
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2.4

3anacHble YacTu

lcnonb3oBaHme HepaspelleHHbIx koMnaHuner Reinhausen GmbH 3anacHbix Ya-

CTen MOXeT NPUBECTU K TPABMUPOBAHMIO MEePCoHaNa, NOBPEXAEHMIO 30enms

nnm cbosm B paboTe n3genus.

- Wcnonb3ynTe TO/bKO 3anacHble YacTy, pa3peLlleHHble KOMMaHWeN
Reinhausen GmbH.

- CesxunTech ¢ koMmnaHmen Reinhausen GmbH.

Keanndukaums nepcoHana

Jlnuo, oTBETCTBEHHOE 33 MOHTAaX, BBOZ, B 3KCM/yaTaumio, paboTy, TeXH1nYeckoe
obcnyxuBaHMe 1 NPOBEPKY YCTPOMCTBA, AOMKHO YAOCTOBEPUTHCS B HANTUYUA Y
nepcoHana CooTBETCTBYIOLEN KBanduKaumm.

DneKTpuK

SnekTpuk Gnaroaaps npodeccroHaribHoMy 0bpasoBaHuio obnagaeT Heobxo-

LVMBIMU 3HAHUSIMW 1 OMBITOM, & TakXe 3HAET CreLuManbHble CTaHOapThl U HOP-

Mbl. KpoMe Toro, anekTpuk:

- MOXeT CaMOCTOATENIbHO PACMO3HATH BO3MOXKHYIO OMACHOCTb U MPUHATL Me-
pbl MO ee NpefynpexaeHuio;

- MOXeT BbINOMHATE paboThbl Ha S1EKTPUYECKIMX YCTaHOBKAX;

- npoLluen creumanbHoe obyyeHne BbiNonHAeMbIM BuAaM paboT;

- 3HaeT 1 BbINOMHAET NpeanucaHms No NpedynpexneHMio HeCYacTHbIX CyYa-
eB, AeNCTBYIOLLME B CTPaHe SKCnyaTaumm.

Jlnua, npolweawme NHCTPYKTax No anekTpobesonacHoCTH

Jvua, npolleaine MHCTPYKTaX Mo 3n1ekTpobe3onacHoCTH, NponHdopMmnposa-
Hbl 31EKTPUKOM O MOPYYEHHbIX MM BUAAX PabOT 1 BO3MOXHbIX ONACHOCTSIX, BO3-
HUKAOLLMX MPW HEMPaBUIIbHbIX AENCTBUSX, & TakKe O paboTe NpeaoxpaHnTesb-
HbIX YCTPOWMCTB 1 COOTBETCTBYIOLLMX Mepax 3almThbl. Jlvua, npoweaiumve
MHCTPYKTaX MO 311eKTpoHe30nacHoOCTY, paboTatoT TOMbKO MNoA PyKOBOACTBOM U
KOHTpOMEM 3/1eKTpuKa.

Onepatop

Onepatop aKkcnnyaTnpyeT nsgenmne B COOTBETCTBUM C AAHHOW MHCTPYKUMEN No
3KCMyaTaumm. IKCnnyaTaumoHHKK MHbOpMMpYeT onepaTopa O CrelmnabHbIX
3ada4ax N BO3MOXHbIX OMaCHOCTAX, BO3HUMKAOWMX NP HEMPaBUbHbIX ,D,elz-
CTBUNAX.

TexHunyeckan cnyxba

[na nposeneHuns TexobcnykKnsaHusa, peMoHTa U nepeobopyaoBaHMUs YCTPOM-
CTBA HACTOATENbHO peKOMEeHayeTcs obpallaThca K CneumanmcTam Hallen Tex-
HMYecKo cry0Obl. TeM cambiM obecrneymBaeTcs MpaBuUIbHOE BbIMOMHEeHWE
Bcex paboT. Ecnm TexHmnyeckoe obciykmBaHWe He BbIMOMHAETCA HaLLE Clyx-
6oW TEXHUYECKOW MOAAEPXKKM, HEODBXOAMMO YOeaUTbCS, YTO MepcoHan npoLuers
obyyeHure 1 Nony4un paspetleHme ot komnaHmm Reinhausen GmbH.

ABTOpU30BaHHbIV NepcoHan

YNoNHOMOYEHHbIM nepcoHasn npoxoanT o6yt4eHv1e M NOAroToBKY B KOMMaHNN
Reinhausen GmbH gns nposeneHua cneumanbHbix paboT No TeXHUYeCckoMy 06-
CITY>XXMBaHUIO.

12882293/01RU



2.5 CpenctBa MHOMBMAYANbHOM 3aLWMTDI

YT06bI YyMEHbBLLNTD ONACHOCTb A8 3A0POBbs, 06A3aTENBHO NCMONBb3YNTE BO

BpeMsi paboTbl CpeacTBa NHAMBMAYANbHOM 3aLLUUTHI.

- [pu BbINOAHEHWM PABOT MNOCTOSIHHO HOCUTE CPEACTBA MHAMBUAYAbHOM 3a-
LWNMTbI, HEOOXOAMMbIE A8 COOTBETCTBYIOLWEro B1aa pabor.

- KaTteropuyeckn 3anpeliaeTca MCNOMNb30BaTh MOBPEXAEHHbIE CPEeACTBa MHAN-

Buvayan bHOW 3aLLNTHI.

- CobnioganTe yKasaHmsa no Mcnonb3oBaHWio CPeACcTB MHOMBUAYANbHOW 3aLUm-
Tbl, MpVBEAEHHbIE HA Tabnunukax B paboueit 30He.

3awmTHasa paboyas one-
xpaa

MnoTHo obneratoLas oaexaa c HU3KOW MPOYHOCTBIO Ha pas-
pbIB, y3KUMW pyKaBamu 1 6e3 BbicTynatowwmx yactein. OHa
CNY>XWT rNaBHbiM 06pasoM A8 3alMTbl OT 3axXBaTa ABUXKY-

LWMMUCH YaCTAMUN MaLLUUH.

3awmTHas o6yBb

3awuwaeT oT nagaloLwmx TAXeblX geTanen 1 nageHus Ha
CKOMb3KOW NMOBEPXHOCTM.

3allUTHbIE OYKHU

[ns 3awmTbl rnas or pasneTarowmxca vacten n 6pb|3r.

3alwuTHasa Macka

[nsa 3awmnThl NMUA OT pasneTaloLmMXcsa YacTel 1 6pbIr, a Tak-
e OT APYruX OMacCHbIX BELLECTB.

3awmTHag Kacka

[ns 3aWwmThl OT NAAAOLNX UM Pa3NeTaIoLMXCA YacTel n

mMaTepunanos.

3a.LL|,VITHbIe HayLWHWUKN

[nsa 3awmnThl opraHoB cnyxa.

3alWmnTHbIE nep4yaTtku

[lns 3awmTbl OT MeXaHUYeCckux, TEPMUYECKUX UNTN NTEKTPU-

YeCKUX TpaBM.

Tabn. 3: CpencTsa MHOAVBMAYAbHOW 3aLUMThI
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3 UHdopmMaumoHHan bes-

OnaCHOCTDb

MpounTanTe 1 cobnioganTe ykasaHus, npuBedeHHble B HACTOsALLEN raBe, ANna
obecneyeHns GesonacHom akcnayaTaumm nsgenms.

3.1 O6bwas nHbopmauus

Yb6eamTech B TOM, U4TO AOCTYN K YCTPOWCTBY MMEET TOMbKO YNMONTHOMOYEHHbIV
nepcoHarn.

DKCNNyaTnpymTe yCTPOUCTBO TONBKO Ha TeppuTopumn, 6esonacHoi Ana pabo-
Tbl 31eKTPOHHbIX ycTpoincTs (ESP — electronic security perimeter). [ns noa-
KNOYEHWs K MHTEPHETY MCMOMb3YIMTe TONMbKO 3allMiieHHoe coeanHeHne. Vc-
NoNb3ynTe MEXaHN3Mbl AN BEPTUKASIbHOM M FOPU3OHTA/IbHOM CerMeHTaumm
CeTn 1 Wo3bl 6e3onacHoCTU (ceTeBble 3KpaHbl) Ha Nepexodax.

Y6eamTech B TOM, UTO K 9KCMTyaTalUMmM YCTPOUCTBA AOMNYLLEH TOIbKO O0yYeH-
HbI1 MepCOoHan, KOTOPbIM 3HAET U MPUMEHSET NPUHLMMbI MHOPMALIMOHHOM
Be3sonacHocTU.

PerynapHo nposepsaiTe Hannune obHOBNEHWI MPOrPaMMHOro obecnedeHus
ANst yCTPOWCTBA M yCTaHaBAMBaNTE 1X.

3.2 Beop B akcnnyaTaumio

[na 6e3onacHoM akcnayaTaumm yCTponCcTBa NpyY BBOAE B 3KCMIyaTaLMio ero
HeoBXOAMMO HACTPOUTL CledytoLLMM 0bpasom:

VineHTndunkaTopsl Nob3oBaTenein 4oMKHbl ObiTb OAHO3HAYHBIMI 1 OTHOCUT-
¢4 K nonb3osaTensaMm. He ncnonbsyinte dyHkumio «I pynmnosada y4eTHas 3a-
NMUCb» UK GYHKUMIO «KABTOMATUYECKMIA BXOOY.

AKTUBUpPYNTE GyHKUMIO «ABTOMaTUYeCcKMI Bbixod [P Pasaen 8.1.1.2, CTpaHu-
ua 78]».

OrpaHuybTe npasa oTAeNbHbIX FPYMM NOMb30BaTeNel, HaCKOMNbKO 3TO BO3-
MO>HO. DTO MOMOXeET 1N36exaTtb OLWMOOK NP BbIMOMAHEHNI ONMepaTMBHbIX
nevictenin. Hanpumep, nonb3osaTtens ¢ ponbto «OnepaTop» He OOMKEH 13-
MEHSTb HACTPOWKM YCTPOMUCTBA, OH TOMbKO BbIMNOAHSAET ONepaTVBHbIE Aen-
cTBUS.

YoanuTe unu oeakTMBupyinTe NpenycTaHoBNEHHbIN MOEHTUOUKATOP NOMb30-
BaTens «adminy». [1ns aToro cHavana cosfganTe HoBbI MAeHTUGMKATOP Nofb-
30BaTend ¢ ponbio «AoMUHUCTPaTOP». C 3TUM UOEHTUPUKATOPOM Bbl CMOXE-
Te YAQUTb UMY 0eakTUBMPOBATb YCTAHOBEHHYIO 3apaHee YUYeTHY!IO 3anmnch
«adminy.

[eakTuBnpyTe cepBMCHbIN AOCTYN Ans nosb3osatens [ Paspen 8.1.1.3,
CtpaHuua 78].

AKTUBMPYWNTE 3aLLUMUTY OT aTak MeToA0M nogbopa.

Aktusnpyinte SSL/TLS-windposaHne [BPasnen 8.1.1, Ctpanuua 77], 4tobsl
LOCTYnN K YCTPOMCTBY OCYLLECTBAANCS TONbKO Mo npoTokony SSL/TLS. Momu-
MO LWKdPOBAHNSA CBA3W, STOT NPOTOKOS Takxe obecneynBaeT NpoBepKy
NOOIMHHOCTW cepBepa.

VIHTerpupyiTe yCTpOMCTBO B MHbPACTPYKTYPY OTKPbIThIX KtoYen. [1na aToro
Npy HeoBXoAMMOCTH co3aanTe cobcTBeHHble SSL-cepTuduKaThl U UMNOPTH-
pymTe mnx.
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- [lpucoennHnTe yCTPOMCTBO K LEHTPalIbHOMY CEPBEPY XXYPHAMNOB, MCMOb3ys
nHTepdenc cncteMHoro xypHana [P Pasgen 8.1.8, CtpaHumua 87].

- [eakTuBunpynTe BCe HeMcnosb3yeMble nHTepderchl [P Pasgen 8.1.2, CTpaHu-
ua 79].

- Mogynb pacwupenns ans CPU (mogyns COM-ETH-FO):
- M3MeHEeHMe yYeTHOM 3anmcK Nonb3osaTtend U Napons;
- [eaKkTuMBaLMs HEUCMOb3yEeMbIX CEPBUCOB.

3.3 2SkcnnyaTtaums

[nsa 6e3onacHoM akcnnyaTaumm yCTponcTBa cobnofanTe cneayioLme ykasa-

HUA:

- PerynapHo MeHsiiTe naporsb.

- PerynsapHo akcnopTtupyiTe xypHan 6esonacHoctu [P Pasgen 8.1.20.1, Ctpa-
Huua 108].

- PerynapHo npoepsiiTe darinbl XypHana Ha Hanm4yne HenpaBoMepHbIX Mombi-
TOK JOCTYNa K CMCTEME N APYrnX COBBITUI, KacaloLwmxca 6e30nacHoCTH Ch-
CcTeMbI.

° MCONTROL® 7 R-A nmeeT dukcnpoBaHHbiin IP-anpec 192.168.165.242. Bza-
I nmopaemncTemsa yepes UYMW npoTokonmpytoTcs B XXypHase no aTomy |IP-agpe-

cy.

3.4 NHTepdencol

):Lﬂﬂ CBA3N B yc‘l’pOI;ICTBe MCMOJIb3YHOTCA YKa3aHHbIE HXE l/IHTepd)eVICbIZ

-

? - =]

il
Elsso
El ig

I

5
TAPCON
0

Puc. 1: MepepHuin untepdeiic Ha Mogyne MCONTROL® 7 R-A
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UHTepoderic MpoTokon MopT OnucaHune

MNepegHuit uHTEp- TCP 67 Cepsep DHCP

denc

MepenHuit nnTep- TCP 22 Cepswic SSH, goctyn'

deic

MepenHuit nHTep- TCP 80 OHnaitH-Busyanusauus

deiic

MepenHuit nHTep- TCP 443 3awmueHHasa SSL-wmndposaHmeM cucTe-
deiic Ma OHMalH-BU3yanusaLmum

Tabn. 4: ntepdeiicol n oTkpbiTble nopTbl Mogyns MCONTROL® 7 R-A

D

RS232
X5

CP - 8050

SICAM A8000

Rs485
X4

ETH
X3

£l
2

a
[m}
m

RO

ETH
X2

]

\gjjj@e

0j||@s |o

0|+

0]

\gjjloz

D ®' X1

~—~
Puc. 2: nTtepdeticel Mmogyns CPU
NHTepoderic MpoTokon MopT OnucaHue
X2 TCP 102 IEC 61850
X2 TCP 502 Modbus?
X2 TCP 20000 |DNP3?
X2 TCP 2404 IEC 60870-5-1043
X2 - - PacwmvpeHue WwnHbl (BononHuTenbHas
KOMrneKTaums)

X3 TCP 80 HTTP ans cuctembl oHnaiH-Busyanusaumum *
X3 TCP 443 HTTPS aonsa cuctembl oHNaiH-BU3yanusaumm
X3 TCP 22 SSH (Tonbko ansa cepeucHom cnyx6bl MR)*®
X4 - - MocneposaTenbHbin nHTepdeiic (SCADA)
X5 - - MocneposaTenbHbin MHTepdeic (SCADA)

Tabn. 5: inTepdeiicol u oTKpbITble nopTbl Mogyns CPU

1 TlopT 3akpbIT, eCnn Bbl A€aKTUBUMPOBANIV CEPBUCHbIV AOCTYN Ans nonb3osatend [P Paspen 8.1.1.3, Ctpanuua 78].

[S; I NN VUR N}

Ecnu Bbl akTMBMPOBaNW Ha ycTpoicTee SSL-wmndpoBaHme, MOpT 3aKkpbIT.

Ecnu Bbl akTMBMpPOBaNUM Ha ycTpoicTBe SSL-LundpoBaHme, NopT 3akpbIT.

18 MHdopMaLmoHHas 6esonacHocTb  12882293/01 RU
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3.5 CraHpapTbl wWwndpoBaHus

YCTPONCTBO NoaaepkMBaeT HKeyKasaHHble Bepcum npoTokona TLS.
- TLS1.2.
- TLS1.3.

YCTpOMCTBO MCMOMb3YEeT HUXEYKasaHHble Habopbl LWKdPOB A8 COedAnHEHNS,
3almuLeHHoro no npotokony TLS.

Ha6op wudpos Bepcua TLS[ CrpaHu-
ua 82]
>=1.2 >=1.3
TLS_AES_128_GCM_SHA256 ° °
TLS_AES_256_GCM_SHA384 ° °
TLS_ECDHE_ECDSA_WITH_AES_128_CBC_SHA256 ° -
TLS_ECDHE_ECDSA_WITH_AES_128_GCM_SHA256 ° -
TLS_ECDHE_ECDSA_WITH_AES_256_CBC_SHA384 ° -
TLS_ECDHE_ECDSA_WITH_AES_256_GCM_SHA384 ° -
TLS_ECDHE_RSA_WITH_AES_128_CBC_SHA256 ° -
TLS_ECDHE_RSA_WITH_AES_128_GCM_SHA256 ° -
TLS_ECDHE_RSA_WITH_AES_256_CBC_SHA384 ° -
TLS_ECDHE_RSA_WITH_AES_256_GCM_SHA384 ° -

Tabn. 6: Habop wndpos (e = 4OCTYMHO, - = HE AOCTYMHO)

[na coxpaHeHWs naponen B yCTpOMCTBE MCMoNb3yeTca GyHKLMA XeLuMpoBaHMs
SHA256.
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OnucaHue usgenus
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4.2

OnucaHue nspgenus

KoMnnekT nocTtaBku

B KOMMNNeKT NocTaBKM BXOOAT NepeynCrieHHble H/Xe KOMMOHEHTbI:

- TAPCONS®;

- YCTaHOBOYHbIM KOMMNEKT;

- KOMMNEKT ANst NOAKMOYEeHNS 3KpaHa;

- HarpysouHbii pesnctop ans wmHbl CAN (onuums)

- TexHuyeckasa OoKyMeHTaLus;

- [ONofHWUTEeNbHasa 3aBoAckas Tabnuyka

CobntoganTe cnefytoLime ykasaHus.

- [pwu nonyyeHn NnpoBepbTe KOMMAIEKTHOCTb MOCTABKM MO OTrPY304HbIM A0-
KyMeHTaM.

- [o MoHTaxa XpaHWTe BCe 4acTu YCTPOMCTBA B CYXOM MeCTe U B YMaKOBKe,
NpenaTcTBYiOLLEN MPOHNKHOBEHMIO BMAry.

[MpyHUMN paboTbl perynartopa HanpsaXxeHus

Yctponcteo TAPCONE® cnyxmnT ana nogaep>kaHusa noCTOSIHHOMO BbIXOAHOMO
HanpsaXeHMa TPEXOBMOTOYHOrO TpaHchopMaTopa UK 4ns peryampoBaHms
TpaHchopMaTopa Ha CTOPOHE BbICOKOTO UMM HU3KOMO HaMNpAXeH st B 3aBUCUMO-
CTW OT MOTOKA akTUBHOM MOLLIHOCTW.

[ns perynnpoBaHns HaNpsaXeHUs: yCTPONCTBO CPABHMBAET M3MEPEHHOEe Hamnpsi-
KEHUS aKTUBHOM 06MOTKM U, C onpeaeneHHbiM 3aaaHHbIM HanpsbxeHnem U,
nan KTUBHOM 06MOTKM. PaszHuua mexay Uy, v U npeacTasnset cobon oT-
KnoHeHne HanpsaxeHua dU. Eciv oTknoHeHMe HanpsaXeHns npesbiliaeT Ha-
CTPOEHHY!IO LLIMPUHY NMOMOChI, YCTPONCTBO MHULIMUPYET NepektoveHne yCTpom-
ctBa PIMH. MapameTpsl perynsatopa HanpsaxeHns TAPCON® MoryT 6biTb onTu-
MasnbHO COrnacoBaHbl C PEXMMOM CETEBOrO HAMPSXKEHMS, YTO NMO3BONSET AO-
CTNYb COANAHCMPOBAHHOIO peXMMa PeryMpoBaHns NPy MUHUMANbHOM Yncse
nepekntodeHmnin yctporncts PINH.

3afaH

TpexobMoTouUHbIN TpaHchopMaTop

TpexobMoTOoUHbIM TpaHCHOPMATOP COCTOUT 13 OAHOM OBMOTKM BbICLLErO
HanpsikeHUst 1 AByX OOMOTOK HM3LWero HanpskeHns. ObMoTKa BbICLLEro Hanps-
KEeHWs1 ocHallleHa ycTponcTeom PITH.

12882293/01RU



YCTPOMCTBO M3MepsaeT HanpsxkeHne o6enx 06MOTOK HU3LLErO HanpsaxkeHud. Pe-
rynvpoBaHue HanpsXeHWs BbIMOMHAETCA Mo BbIOOPY HA OAHOW 13 3TWX ABYX 06-
MoTOK (0bMoTKa 1 mnmn obmoTka 2). Perynmpyemas obMoTKa 3aBUCUT OT KOHU-
rypaumu perynartopa. Ha HeperynvpyemMoin obMoTke NpoaoixaeTcs KOHTPOsb
HaCTPOEHHbIX FPAHUYHbIX 3HAYEHWI,

TAPCON®

i

).
7

).

Puc. 3: Mpouecc perynvpoBaHus HamnpsixkeHUss TpeXobMOTOYHOro TpaHcpopMaTopa

PerynMpOBaHme Ha CTOpPOHE BbICOKOro/HU3KOro HarnpsaxXeHnd
YCTPOWCTBO U3MEPSIET HAMpPsiKeHNe Ha CTOPOHE BbICOKOTO M HU3KOTO HaMpsaxe-
HUa TpaHchopmaTopa. MNpu aBTOMaTNYECKOM BbIGOope 0BMOTKM HanpsxXeHne
perynupyeTcst Ha O4HOM 13 AByX 06MoToK (06MoTKa 1 nnu obMoTKa 2) B COOT-
BETCTBUM C MOTOKOM aKTMBHOW MOLLHOCTU. PerynmpyemMyto 0OMOTKY MOXKHO Ha-
CTPOUTb B KOHUTYypaLMmM yCTpOCTBa. Ha HeperynmpyemMoin obMoTke npoaorn-
KaeTcA KOHTPO/b HACTPOEHHbIX FPAHMUYHBIX 3HAYEHMI.

).
4

TAPCON®

).

Puc. 4: O630p perynnpoBaHus Harpsi>kKeHUsi HA CTOPOHE BbICOKOIO W HU3KOrO HanpsiXXeHus

TpaHcdopmaTopa

4.3 XapaKkTepucTtmkm

B ycTpolicTBe npefycMOTpeHbI yKasaHHble Huxke GyHKLUK.
- ABTOMaTMYeCcKoe perynMpoBaHmne HanpskeHUs

- OpnHo 3ajaHHoe 3Ha4eHne

- Tpw 3adaHHbIX 3HA4YEHWS
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- [MaTb 33AaHHbBIX 3HAYEHNIA

- AHanoroas yCTaHOBKa 33JaHHOIO 3Ha4YeHMA

- [NocTeneHHoOe M3MeHeHMe CTaHAAPTHOrO 331aHHOMO 3HAYEeH NS

- KoppekTnpoBka 3a4aHHOIO 3HA4YEHWSA HAMNPSXKEHWUS B 3aBUCMMOCTM OT aKTUB-
How MouHocTm (TDSC)

- KoppekTnpoBka 3a4aHHOr0 3Ha4YEeHUSA HAMNPSXKEHWUST B 3aBUCMMOCTU OT aKTUB-
HOW MOLLIHOCTHM C TpeMs 3aAaHHbIMK 3HadeHnsamu (TDSC)

- CraHpapTHOe 3aaHHOoe 3HaYeHMe Yepes ABONYHO-AecaTnYHbIN koZ (BCD)

- KomneHcaums LDC
- KomneHcaums R-X: koMneHcauust nageHns HanpsakeHus B TIMHUM
- Z-KOMMeHcaumsa: KoMneHcaumsa konebaHnin HanpsaxkeHUa B MHOMOKOHTY -

HoW ceTwn

- BcTpoeHHble dyHKUMM KOHTpONS:
- KoHTponb HanpsikeHWs
- KoHTponb Toka
- KoHTponb nonHom MOLWHOCTH
- KOHTpOonb akTMBHOWM MOLLHOCTU
- KoHTponb peakTMBHOM MOLLHOCTM
- KoHTponb ko3dduumeHTa MOLLHOCTH

- VHOoMKaums Bcex M3MepeHHbIX BEMMYMH, TakMX Kak HarnpsXeHne, TOK, aKTuB-
Hasi, MoSHas UMW peakTMBHAA MOLLIHOCTb

- lMonyueHue nHdopmaumm o nonoxeHnn PINH yepes ABONYHO-OECATUYHDBIN
kog (BCD)

- TMonyyeHue nHbopmaumm o nonoxeHnn PIMH ¢ noMoubio aHaToroBoro cur-
Hana (4...20 MA)

- TMonyyeHune nHdbopmaumm o nonoxeHnn PIMH ¢ noMoLbio aHaoroBoro cur-
Hana (0...20 MA)

- [onyueHune nHdbopmaumm o nonoxeHnn PIMH ¢ nomMoLbio aHanorosoro cur-
Hana (0...10 B)

- [MonyueHune nHdbopmaumm o nonoxeHnn PIMNH uepes rpynny 3ambikaioLmx
KOHTaKTOB

- lMonyuenue nHdopmaumm o nonoxeHnn PINH yepes peancTopHbI KOHTaKT-
HbIV psag

- lMonyueHune nHdopmaumm o nonoxeHunn PIMNH yepes oBOMYHbIN KoOA

- TMonyyeHune nHbopmaumm o nonoxerHnn PINH yepes gecatyHbIin pag KoH-
TakToB

- MonyyeHune nudbopmaummn o nonoxennn PIMH yepes ko INpes

- Pexum napannensHol paboTel 0o 16 TpaHCcHOpMaTOpPOB B ABYX rpynnax c
MOMOLLIbIO YKa3aHHbIX H/Xe MeTOA0B.
- Bepywwmin/Begomblit
- MUHUManNbHbBIN KOHTYPHbIN PEaKTUBHbIN TOK

- CB06OAHO KOHOUIYpUPYyEMble COObITUSA

- OHnarH-B13yannsaums

- SCADA: IEC 60870-5-101

- SCADA: IEC 60870-5-103

- SCADA: IEC 60870-5-104

- SCADA: IEC 61850 (Bepcun 11 2)

- SCADA: Modbus RTU

- SCADA: Modbus TCP

- SCADA: Modbus ASCII

- SCADA: DNP3

- KoHTponb yctponcTaa PIMNH
- PacyeT n3Hoca koHTakToB (Torbko ansg OILTAP® V, M, R, RM, MS, G)
- - PacyeT vHTepBanoB TexHUYeCcKoro obCayKnsaHma
- O6pa3soBaHue caxu B Mache (Tonbko ana OILTAP®V, M, R)
- KoHTponb TemnepaTtypbl ycTponcTtsea PINH (onumsa)
- CratucTmka nepekntoyeHunit yctponctsea PIH
- YpoBeHb Macna yctpoictea PIH (onums)
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- MacnodunbTpoBanibHas ycTaHoBKa (onums)
- CocTosHWe MOTOPHOMO NpUBOAA («3aLUMTHBIN BbIKTIOYATESb 2N1eKTPOaBU-
ratensy, «nekTpoasuratesb paboTaeT»)

4.4 PexxunMbl paboThl

PerynﬂTop Hanpsa>XeHna MoXeT pa6OTaTb B YKA3aHHbIX HVXXE peXnmax.

Skcnnyataums B aBTomaTnyeckom pexunme (AVR ABTO)

le/l aKCnyataunn B aBTOMaTNHECKOM pexmnme YCTPOIZCTBO aBTOMaTn4eCcKn pe-
rynnpyeT HanpsaxeHme B COOTBETCTBNN C HACTPOEHHDBIMK MapaMeTpaMu. Py‘-l-
Hble Nepeknt4YeHa C NTOMOLLbIO 2/1EMEHTOB YrpaB/ieHNA, BXOAOB UK CNCTEMDI
ynpaBneHna HEBO3MOXHbI.

kcnnyataums B py4yHoM pexnme (AVR PYYHOW)

[Mpw akCnyaTaummy B py4HOM pexmMe MOXHO BPYYHYHO BbIMOMHATL Nepeksoye-
HVA 014 NOBbILWEHNA NN MOHMXEHUA HaNpAXXeHNd. ABTOMaTU4YECKOe perynn-
poBaHWMe HanpaXXeHAa He BbINMOTHAETCA.

MecTHbIl pexxum (MECTHbIN)

le/l MeCTHOM pexmnme pa6OTb| BBOL 3HAYEHUN U KOMaH[ BbIMO/THAETCHA C MOMO-
LLbKO 2/1EMEHTOB YNnpaBeHnA YCTPOI;ICTBa. BBO,D. 3HAYEHUN U KOMaH[ 4Yepe3 BXO-
Obl NN CNCTEMY YNPpaBlNeHNA HEBO3MOXEH.

OuncTaHumoHHbIN pexinm (OVNCTAHLMOHHbIN)

Mpy AUCTAHUMOHHOM pexmnMe paboTbl, B 3aBUCMMOCTW OT HACTPOMKM NapameT-
pa «dncTaHuMoHHbIN pexxumy [P CTpaHuua 77], BBOA 3HAYEHUIN M KOMaHA
MO>HO BbIMOMHATH Yepes LumMdpoBble BXOAb! UM CUCTEMY YNPABNEHUS.

AVR ABTO AVR PYYHOM

MECTHbIV ONCTAH- MECTHbIN ONCTAH-

LIMOHHbIN LIMOHHbIN
ABTOMaTuyeckoe perynmpo- Oa Oa Het Het
BaHue
PerynupoBaHue c nomoLybio Het Het Oa Het

2/1eMEHTOB ynpaBneHusa

PerynupoBaHue c nomouybio HeTt Het Het Oa?
BXOAHbIX CUrHANOB

PerynupoBaHue c nomoubio Het Het Het Oa?
SCADA'
HacTpowka napameTpoB 4yepes Het Ha Het Oa?
SCADA'

Tabn. 7: O630p pexxnMoB paboTbl

" Onuma npu noakmodeHn TAPCON® k cucteme ynpasneHus (SCADA).

? [leicTBrEe MOXHO HaCTPOWTb C MOMOLLBIO NapaMeTpa «dMCTaHLUMOHHbI pe-
xum» [ CtpaHunua 77].
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4.5 KoHcTpyKkums

YCTpOMCTBO BbINOAHEHO B BMAe 19-A10MMOBOro 6/104HOro Kopryca.

" kopnyc

1 61OYHBI

Puc. 5: 19-goimMoBbI

Puc. 6: 3agHsa ctopoHa

2 | Mopynb cBsizau MCONTROL® 7 R-A

4 | KoMnnekT Ansa noAko4YeHns skpaHa

1| bnok sanektponutaHua MCONTROL®

7R-A

3| Moagynu ISM®

5 | bonT 3azemMneHuns

12882293/01RU
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4.5.1 2neMeHTbl yrnpaBreHus

YCTpOMCTBO OCHALLEHO MATHIO KNaBULLAMM 1 CEHCOPHbBIMK 3KPaHOM. YNpaBnaTb
AVICNNeeM MOXHO NPUKOCHOBEHMEM MasbLEB, HO He B NepyaTtkax. Ha pucyHke
HVXe NpeacTaBneH 0630p 31eMeHTOB YNpaBeHus yCTPOMCTBa.

REMOTE |~ n il ‘
ARAUTO |~ E — —/ﬂ
H =
—
[ ]
4 |
H

Puc. 7: SnemeHTbl ynpaBneHus

1| Knasuwa « ANCTAHUMW- | Boibop pexxkuMa yrnpasneHus.
OHHbIN»® - Bkn.: AUCTAHLIMOHHBIN
- Bobikn.: MECTHbIN

2 | KnaBuwa «AVR ABTO» | AkTuBaumsa skcniyaTalmm B aBTOMAaTUYECKOM pexnMe.

3| KnaBuwa «BbILLE» Mopava ynpaensioLero MMnynbca Ha MOTOPHbIN MPUBOL,
LN NOBbILWEHUs HanpsiXXeHWs. Bo3MOXXHO TonbKo npwu
3KCMyaTaumm B py4HOM pexxume.

4 | Knasuwa «AVR PYY- AKTMBauUMs 3KCNyaTalumm B pyYHOM pexunMme.
HOW»
5| Knasuwa «HVXE» [Mopaya ynpasnsiowero nMnynbca Ha MOTOPHbIN NPUBOL,

ANS yMeHbLUeHWs Hanpsi>keHus. BoaMoyHoO Tonbko npu
3KCMyaTaumm B py4HOM pexxnume.

6 | CeHcopHbIl akpaH HaBurauus no otaenbHbIM MyHKTaM MEHIO M NapaMeTpam.

6 KHonka He paboTaeT, ecnv nepekstodeHme mexay «MecTHbIN»/«MCTaHUMOHHBIN» oCyLecTBAseTca Yepes LubpoBoOit BXOL.

12882293/01 RU  OnucaHue nsgenus 25



4.5.2 2SneMeHTbl MHOMKALUN

DneMeHTbl MHOWKALWUKM HA YCTPOMNCTBE
YCTPOMCTBO OCHALLIEHO rpaduyecknM ancnneem 1 8 CBeToOMOAAMM, KOTOPbIe
CUFHANM3MPYIOT O Pa3MYHbBIX PABOUNX COCTOSHUAX NV CODBITUAX.

N— &
~C———1 AR STATUS
—C———1  ALARM

— REMOTE

IRRARAY

—|  AVRAUTO -

1]
3o
i

l
§

REMOTE

AVR AUTO

jli]HL]

L & 1 = 5
1
AVR MANUAL \
L <~ 1
Puc. 8: SnemeHTbl MHAMKaumMm
1 cma O CuHun | FopuT, ecnn Ha yCTPOMCTBO NOJAETCs TOK.
2 CNO COCTOSAHME AVR Kpac- | FopuT, ecnu ycTponcTBO HAXOAUTCSA B COCTO-
HbIN AHMU HEeNCNPaBHOCTU.
XKen- FopuT, ecnin ycTponcTBo 6bino 3anyLweHo
TbIA WY OCTAHOBUIIOCh, HaNpuMep, Npu obHoBNe-
HWW NPOrpaMMHoOro obecneyeHums.
Cunuin | FTopuT, ecnv yCcTponcTBO HaxoamTes B pabo-
4YeM COCTOAHUMN.
3 CUO, ABAPUNHBIV CUT- Kpac- | FopuT npu «kpacHoM» cobbiTum.
HAT HblI
Xen- | Foput npu «xenTom» cobbiTum.
ThbIN
CuHuit | TopuT, ecnin cobbITUS OTCYTCTBYIOT MU UMe-
eTca «cepoe» cobbiTue.
4 cna ANCTAHUMNOHHbIN CuHun | F'opuT, korpa BkntoveH pexxum « JUCTAHLN-
OHHbIN».
5 CNO AVRABTO CuHun | F'opuT, Korpa BKIOYEH aBTOMATMYeCKUI pe-
KUM.
6 CNO HATMPS)KEHWE BBILLE | CuHui | FTopuT, noka Ha MOTOpPHbIV NpUBOA, MOAaeTcs
ynpaBnsowmii UMMy nbc.
7 CWL AVR PYHYHOU CuHun | FopuT, Korga BKOYEH PYHHOWN PeXxmM.
8 CNO HAMPSXKEHWE HVXKE | CuHuin | TopuT, noka Ha MOTOpPHbIV NPUBOA, MOAAETCS

yrpaBAsoLwmin UMMy bC.

9 Oucnnen
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4.5.21

45272

Oucnnen

Oucnnen yctpoitctea TAPCON® pasgeneH Ha ykasaHHble Huxe 061acTu.

B

Wsmepenns
TpaHcdopmaTtop
7|-TOJ'IO)KEHI/I9 PMH
B .
CobbiTna
Hanpsikenve
du
—
AaHHble Tok
1 2

o

Hacrpoitkn
®RU &ADMIN

@O HELP O REBOOT

Mapamertpei Cessb

# Heaaswc. perynupos.

08:41:00

08:40:30

2025-10-17 08:41 ()

Puc. 9: Oucnnen

=N

nePBVILIHaFl HaBurauusa

2 | BropuyHas HaBuraums

3 | O6nacTb MHANKaLUMK

4 | MaHenb cocTosHMA

N3meHeHne N3MEPEHHDbIX 3HAYEHUN U pPeXnM ynpaBieHUA

Vamepenna Napamerpbi

TpaHcdopmarop T Hesasvic. perynupos.

[Monoxenue PMH
2

23

Cobbrtus
Hanpskerne

-

Bannbie

o]

Hactpoiikm
@RU SADMIN @HELP U REBOOT 2025-10-17

Caszn

18:40:30

L

Puc. 10: IameHeHne namMepeHHbIX 3Ha4YeHUIM

/ pexuM ynpasneHus

1| 3apaHHoOe 3HavyeHune

2 BerHee rPaHN4YHOE 3Ha4YeHne Wnpu-

Hbl MON10ChbI

3 | \aMeHeHWe nsmepeHHOro Hanpse-

HUA

4 | Bpems 3apepxkmn T1/T2

5 | UaMeHeHMe cKoppeKkTUPOBaAHHOIO
Hanps>keHnsi (KOppeKumsa Ha OCHoBe
KOMMEeHcaumm Unm pexxuma naparn-

nenbHomn paboTbi)

6 | HnxxHee rPaHN4YHOE 3Ha4YeHune Wnpu-

Hbl MO1OChbI
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4.5.2.3 O630p TpaHcdhopMaTopa C TEKYLUMMU N3MEPEHHBIMU 3HAYEHUAMMU

LSS

TpaHcchopmaTop
7‘I'Tono>c<ev4me PMH
2/

Wamepenns Mapamerpsi Cenzn
n_ _
]
5
Home Tpancopuatop T Hesasitc. perynipos.
Monoxenve PMH -
2
Hanpsixetue/f -
A () SESEERAREEEERRRRRRNN
Cob
du ﬂ?‘(anmmeme

_ — 10068 /\,\/\/
SN du
Tok \n = G ANERERRRRRRERAR RS
Aaunbie Tor
N
1 2 1 2 -
b |
e ®RU SADMIN @HELP () REBOOT 2025-10-17 08:41 @)
Puc. 11: O630p TpaHchopMaTopa € MHANKALMEN TEKYLLMX M3MEPEHHbIX 3HAYEHMUI
1| O6o3HayeHue TpaHchopmMaTopa 2 | MonoxenHue PMNH yctpowncTea PMH
3 | HanpsikeHne 4 | OTknoHeHne HanpsxeHus B % (c no-
npasKow)
5| Tok 6 | Tekywasn perynvpyemas o6MoTKa
(cTopoHa BbICOKOro/HWU3KOro Hanps-
XeHus)

4.5.3 lMepenHun nutepdemnc

YCTpOMCTBO MOXHO NapaMeTpupoBaTh C MOMOLLbIO KOMMbloTepa. [1ns 3Toro Ha
nepeaHe naHenu npeaycMoTpeH uHTepdeiic Ethernet (RJ45). [nga ycTaHoBKkM
coeaVHEeHUs C YCTPOMCTBOM CM. pasaen «Busyanuzaumay [»Pasnen 7.1, Ctpa-
Huua 67].

o I "o

(=]
=
[ ]
—~~

]

t*
TARCON
0

Puc. 12: MopkntoyeHue yctporicta K MK

4.5.4 Mopynn MCONTROL® 7 R-A

Ha 3agHer naHenn MCONTROL® 7 R-A pacnonoxeHbl 610K 31eKTponmMTaHms 1
Moaynb CBsA3M. [lononHnTensHyio nHdopMaLmio O pasbeMax CM. B pasgene
«TexHnyeckmne xapakTepucTnKmn.
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4.5.41 BnoksnektponutaHnsas MCONTROL® 7 R-A
Moaynb MCONTROL® 7 R-A ocHalleH UCTOYHUKOM 371eKTPOMUTAHUS YCTPON-
cTBa. B 3aBUCMMOCTM OT KOHUIypaLMmM perynsTop HANpsxkeHns ocHalleH of-
HWM 13 YKA3aHHbIX HUXE MCTOYHUKOB MEKTPOMUTAHMS.

- VICTOYHMK 3neKTponUTaHns C HECKOMBKUMM YPOBHAMM HAMPSXKEHNS

85...265 B nepeM. Toka / B nocT. Toka

- VIcTouHuK anekTponuTaHuns nocTosHHoro Toka 38,4...70 B nocT. Toka

@ Porer

Supply

X2 S
@ n
S

X ﬂ’ﬁw
B ]’m‘
-ISTET]

®

Puc. 13: bnok anektponutanns MCONTROL® 7 R-A

1 X2 SnekTponuTaHue 2 X1 MamMepeHne HanpsxkeHus un
TokKa
4.5.4.2 Wutepodericol cBazm MCONTROL® 7 R-A

Puc. 14: Moaynb cBasn MCONTROL® 7 R-A

1 |COM-X4 |lWuHa CAN/uHtep- |2 |COM-X3 MHTepdeitc SCADA RS232
¢deiic SCADA RS485 /
PE3UCTOPHbIN KOH-
TaKTHbIN psia

3 | COM-X2 |WHTepdeitc ana cu- 4 | COM-X1 MHTepdeiic ana coeanHm-
CTeMbl BU3yanu3aumm TenbHoro kabens RS232 vnun
yepes nepegHUN UH- RS485
Tepdenc

4.5.5 Mopynu ISM®

Mopaynb kpenuntcs Ha DIN-perKky ¢ noMoLbto WKHHOro Wwrekepa. LLUnHHble WwTe-
Kepbl BCTABNSIOTCA APYT B APYra M COEAMHSAIOT OTAENbHbIE MOAYN.
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4.5.51 2SnextponutaHmne CP5.242
Moaynb PULS DIMENSION CP5.242 ncnonbayeTca and anekTpocHabxeHma Mo-

nynen ISM®,

4= -
el ]
o O
IR

Powsar Supply
0 LD

E—

Puc. 15: Mogynb PULS DIMENSION CP5.242

4.5.5.2 UeHTpanbHbin npoueccop CPU
Mogayne CPU — 3To LeHTpasbHbIM npoueccop ycTporcTaa. Moaynb ocHalleH
YKa3aHHbIMW HUXe MHTepdencamm.
- [lMocnepoBaTenbHbIli HTepderic RS-485/422 (c ranbBaHNYECKON pa3Bs3Kow,
X4)
- BHyTpeHHUI cucTemMHbIi nHTepderic RS232 (X5)
- 2x Ethernet 10/100 M6uT (c raibBaHmndeckon passaskom, X2, X3)

D

RS-232
X5

CP - 8050

Rs485
X4

SICAM A8000

JJ

ETH
X3

RO

ETH
x2

[ ]
[J:

@5
@s o
@+
@3
@2

o] e ] [

Puc. 16: Mogyne CPU
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4.5.5.3 WNamepeHune HanpskeHus U 3
Moaynb U 3 cnyxuT ansa namepenma TpexdasHoro Hanpsxenns. CUO RY curHa-
NU3NPYeT O TOM, YTO MOYJ1b FOTOB K paboTe.

D

@)
@s
@s
@7
@s
@s
@4 o
@3] ©
@2
@1 X2

Al-8340

SICAM A8000
o) o )

£l
2
]
=1

23
22
21

][] ]

Puc. 17: Mogynb U 3

4.5.5.4 WN3amepeHue Tokal 3

Mogaynb | 3 cnyxuT ons nsmepenns TpexdasHoro Toka. CU RY curHanusmpyet
O TOM, YTO MOAY/b rOTOB K paboTe.

Puc. 18: Mogynb | 3
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4.5.5.5 Uudpossie exogbl DI 16-24 B
Mogaynb DI 16-24 B ocHalleH 16 unmdpoBbIMK BXOAAMU C HOMUHAMBHBIM HaMpa-
xeHneM 24 B DC. CM[ RY curHanmsmpyeT o TOM, YTO MOAY/b rOTOB K paboTe.

D

@10
QD9
D8
Q7
D6
s
@4 |O
s |°
D2
D1

DI-811x

SICAM A8000
] ] o

£l
2
a
=]

@10
@0
@8
27
@6
@5
2: |o
@3
22

] )]

Puc. 19: Mogyne DI 16-24 B

4.5.5.6 Undposbie Bxoabl DI 16-110 B
Mopnynb DI 16-110 B ocHalleH 16 undbpoBbIMM BXOOAMU C HOMUHAMbHBIM HAMPs-
xeHnem 110 B DC. CM[ RY curHanmsmpyeT o TOM, 4TO MOAY/lb rOTOB K paboTe.

D

@10
D9
QD8
Q7
Qs
QD5
QD4
D3
D2
1

DI-811x

SICAM A8000
8 0 ) ) ]
[e]e]

£l
2
a
=]

@10
QD9
(1
Q7
D8
D5
@4 |0
D3
QD2
21 |t

o) ] ] e

|

Puc. 20: Mogynb DI 16-110 B
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4.5.5.7 Undposbie Bxogbl DI 16-220 B
Mogaynb DI 16-220 B ocHalleH 16 undbpoBbiMM BXOAAMM C HOMUHAMIbHbBIM Hanps-
xeHnem 220 B DC. CM RY curHanmsmpyeT o TOM, 4TO MOAY/b rOTOB K paboTe.

D

@10
QD9
D8
Q7
D6
s
@4 |O
s |°
D2
D1

DI-811x

SICAM A8000
] ] o

£l
2
a
=]

@10
@0
@8
27
@6
@5
2: |o
@3
22

] )]

Puc. 21: Mogynb DI 16-220 B

4.5.5.8 Undposble Bbixoapl DO 8
Mopnynb DO 8 ocHallleH BoceMbto LndposbiMuM Beixoaamu (pene). CUO RY cur-
HaM3MpyeT O TOM, YTO MOAYSIb FOTOB K paboTe.

D

Q@ 4
@3
@2
D1

DO - 8212
][] ]
0000

x

Q4
QD3
Q@2
QD1

SICAM A8000
000

2 [OOOo

QD4
Q3
QD2
Q@1

8] [

D4 o
%K)
Q2
@1

o ] e [

Puc. 22: Mogyne DO 8
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4.5.5.9 Ananorosblie Bxogbl Al 4-T
Mopaynb Al 4-T ocHalleH YeTblpbMsa aHaIOrOBbIMW BXOAAMM AN M3MepeHus
Temnepatypbl (PT100, PT1000). CMO RY curHanusmpyeT O TOM, 4TO MOAY/1b ro-
ToB K paboTe.

D

@10
QD9
(%13
Q7
QD6
Qs
D4
D3
D2
D1

Al-8310

[e]e)

SICAM A8000
8] ] ] ) ) ]

£l
2
a
=]

@10
D9
QD8
QD7
QD6
D5
2: |0
@3
D2
D1

o] ) o

Puc. 23: Mogynb Al 4-T

4.5510 Awnanorosbie Bxogbl Al 4
Mopynb Al 4 ocHalleH YeTbipbMsi aHANIOrOBbIMM BXOAAMM [Nt M3MEPEHNst Toka
(0/4...20 MA) nnun namepenmns HanpsixxeHus (0...10 B) Ha aHanoroBbIx AaTymKax.
CWO RY curHanmsmpyeT o TOM, 4YTO MOAY b FOTOB K paboTe.

Q4
@3
Q2
D1

Al - 8320
o) [ ] o [
0000

2+
2
2
X
[m]
@+ O
23| °
Q@ 2
Zx

SICAM A8000
000

][] ]

]
2

o ]

D4 O
Q3
QD2
@1

o [ e

Puc. 24: Mopgynb Al 4
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4.5.511 Amnanorosble Bbixogbl AO 4

4.5.5.12

45513

Mopaynb AO 4 ocHallleH YeTbipbMsi aHAIOrOBbIMM BbIXOAAMM AN BblAa4n M3Me-
peHHbIx 3HadeHnn (0/4...20 MA, 0...10 B). C RY curHanusnpyeT o TOM, 4To
MOZysb rOTOB K paboTe.

D

QD4
%K)
Q2
@1

x 0000

o ] e

Q4
@3
Q2
D1

SICAM A8000  ai-s3s0

[eJeXe)

» [OOO0
(]

oo %
H

Q@ 4
QD3
Q@ 2
D1

][] ]

2
Q@ 2

o ]

Puc. 25: Mogynb AO 4

O6beanHeHune B cetb COM-ETH
Mopaynb COM-ETH ocHalleH natbio nHtepdeitcamm Ethernet.

D

ETH
X5

Cl-8520

JLJ

ETH
X4

SICAM A8000

ETH
X3

4 |

ETH
x2

£l
2
a
[m]
m

LIl

ETH
x1

Puc. 26: Mogyns COM-ETH

O6beanHeHune B cetb COM-ETH-FO
Mopynb COM-ETH-FO ocHalueH Tpemst nHTepdeiicamm Ethernet n gsyms

Duplex-LC (SFP).

CornacHo 3akasy Bbl MOXeTe NOy4YnTb CiefytoLime NPOTOKObl M36bITOYHOCTM
Yyepes nHtepdencol X4 1 X5:
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D

Cl-8522

ETH
X5

C ETH

T

SICAM A8000

2
2
o
o
m
3
1=

ETH
X3

ETH
X2

ETH
X1

LJL JL ]

Puc. 27: Mogyns COM-ETH

45514 O6veanHeHue B ceTb BES

Mopaynb BES npeactasnaet coboit Moaynb pacllnmpeHns 1 no3esoniseT noaco-
eWHATb K YCTPOWCTBY AOMNOMHUTENbHbIE MOAYW Yepe3 AOMOMHUTENbHYIO LWN-
Hy. CWL RY curHanmsumpyeT o ToM, 4To Mofy/ib roTos k paboTte. CUL ER curHa-
NU3NPYET O TOM, YTO YCTPOMCTBO PACMO3HAIO OLWNDKY.

Cl - 8530

SICAM A8000

D4 -
B
@2
21

][] ]

Puc. 28: Mopynb BES

4.5.515 CooblueHre o COCTOAHUM CUCTEMDI YMPaBeHNS
YCTpOMCTBO COOBLLAET O COCTOAHMUM CUCTEMBI YMPaBeHns Yyepes undpoBsble
BbIXOAb!.
- OFF: cucteMa ynpaBneHus BblktodeHa.
- RDY: cuctema ynpasneHus rotosa k paboTe.
- ERR: nmeetca owmbka.
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Beixop, KoHdurypauus OFF RDY ERR
DO 8: coctosiHne OK NO, aKkTUBHbIN BbICOKUM 0 1 0

7
DO 8: coctosiHne OK NO, akTUBHbIV HU3KKI 0 0 1
CPU: coctosHmne OK NO, akTUBHbIN BbICOKUI 0 1 0
CPU: coctosHmne OK NC, aKTUBHbI BbICOKWUI 1 0 1

Tabn. 8: CoobueHmne o coctosaHun (DO 8 n CPU)

4.5.6 [OononHuTenbHble 3N1€MEHTbI YNpaBneHNs N UHOUKaLUnM Npu
ncnonb3oBaHUM ceHcopHol naHenn MControl (B gononHu-

TeNbHOW KOMMeKTauum)

Ecnn Bbl Mcnosnb3yeTe YCTPOMCTBO C OMNUMOHANIBHOW CEHCOPHOW NMaHeNbio
MControl, Ha akpaHe 0630pa B NMPaBoO YacTW 3KpaHa NOABAAOTCA AOMNOHM-
TesfbHble 3/1IeMeHTbl YNpaBieHnsa. B 3aBncnMocT oT KoHGUrypaumm ycTponctea
OOCTYMNHbl NpeAcTaBAeHHbIe HMXe KNaBULLN.

W3mepeHusa MapameTpbi Ces3b
TpaHcdopmaTtop W
o le3aBUC. perynmpos. REMOTE
Monoxerwne PIMH
23 2
A 1 ) SEEEEE TR TSI S NS S s
CobbiTus AVRAUTO
HanpspkeHve
>o-—  99,3B 100kB /\/\/\ 40¢
v N
~ 9
— -07% 99KB ———mm e -
JaHHble fliok
e 2A AVR MANUAL
Koadh. MoLLH. TTITTTTTTTITTTTT I I T T TTTTT
- 0.98 v
a 08:40:30 08:41:00 v
Hacrpoiiku

©®RU SADMIN @ HELP O REBOOT 2025-10-17 08:41 ()

Puc. 29: [ononHuTenbHble 31eMeHTbl yrpaBneHus

REMOIEN 8 Knasuwa «JUCTAHLIMOH- | Bbibop pexxumMa ynpasneHus.
HbIA» - Bxn.: AUCTAHUMOHHbIV

- Bbikn.: MECTHbIN

AVRAUTO Knasuwa «AVR ABTO» AKTUBaUMS 3KCMyaTalMm B aBTOMaTUYECKOM
pexume.

~ Knasuwa «BbILLIE» [Mopaya ynpasnsiowero nMnynbca Ha MOTOPHbIN

NPpVBOL, ANs NOBbIWEHNA Hanps>keHus. Boamox-
HO TOJbKO MPW 3KCMIyaTaunn B pyYHOM pexxu-
me.

7 BaToM cnyyae obpatute BHMMaHWe Ha To, YTo B KoHdUrypaummn DIO «NO, akTuBHbIN Bbicokminy oTobpaxaeTcs kak NO 1 «NO, ak-

TUBHbBIV HN3KNIN» oTobpaxkaeTcs kak NC.

8 HepocTynHo, ecnu pexMbl «MeCTHbIN»/«AMCTaHLUMOHHbIN» NepeknoyaoTcs Yepes LMPPOBOA BXOA.
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AVRMANUAL

Knasuwwa «AVR PYYHOW»

AkTuBauua aKCnnyaTtaunm B py4HOM pexxkmMme.

Knaeuwa «HVXKE»

Mopaya ynpaensioLero uMnynbca Ha MOTOPHbI
MPUBOA ANS YMEHbLUEHWs HanpskeHus. Bos-

MO>HO TONbKO Npu aKCnayaTaunm B py4HOM pe-
Xume.
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4.6

Mpumep

KoHuenuwns ynpaeneHus

Bbl MoXeTe ynpaBnsiTe YyCTPOWUCTBOM C MOMOLLBIO 3M1EMEHTOB YrNpaBneHns Ha
nepenHeit NaHenn UM Yepes CUCTeMy OHManH-Bn3yanmsaumm ISM™ Intuitive
Control Interface ¢ nomoubto MK, O6e BO3MOXHOCTY yrpaBneHns MakCcnuMasb-
HO MAEHTUYHbBI MO 06beMy GYHKLIMI U CTPYKTYpe.

lMpaBa 1 ponu nonb3oBaTenemn

YCTpOMCTBO OCHALLLEHO CMCTEMOW NS MPUCBOEHWS Posieit 1 MpeaoCTaBeHs
npaB foctyna. CucrtemMa no3BosseT ynpasasTe NPOCMOTPOM WM MpaBaMmn AOCTY-
na K HaCTpOMKaM yCTPOMCTBA MW COBbITUAM HA YPOBHE Nonb3oBaTens.

Bbl MOXeTe KOHbUIYpMpoBaTb CUCTEMY MPaB M POiet B COOTBETCTBMM C BalM-
Mu TpeboBaHuaMn. [lononHUTenbHyo MHbOPMaLMIO O MpaBax 1 PosIAX NMosb30-
BaTenien CM. B pasfene «YnpasneHue nonb3oBatenammy [»Pasgen 8.1.17,
CtpaHuua 103].

Bbl MOXeTe MeHATb HaCTpOMKVI YCTDOVICTBa N NapaMeTpbl TOJ1bKO, eC/in
o6r|auaeTe COOTBETCTBYIOLLNMU MpaBaMn MNOJb30BaTeNA.

BXO,D, B CUCTEMY, BbIXO[ U3 CNCTEMbI U CME€Ha MNoJib30oBaTesiA
YnpaBneHue npaBamMmn 4OCTYMNa K HACTPOMKaM YCTPONCTBA M NapaMeTpam
NpoM3BOAMTCA Ha Base cucTeMbl Nonb3osaTenen. Bxoa MoryT BeINOAHUTL Of-
HOBPEMEHHO HECKOSbKO MOosMb30BaTenen (HanprMep, 4epes CUCTEMyY BU3yarnu-
3aUMK) U MOSYYMTb AOCTYM K YCTPOWCTBY.

Ecnn Bbl xoTUTE YNpaB/IATb YCTDOVICTBOM OAHOBpPEMEHHO C MOMOLLbIO 3/1€e-
MEHTOB YyNnpaBeHNA 1 Yepe3 CNCTEMY BU3Yyalin3aLlnn, HeO6XO£Ll/IMO BbIMO/J1-
HWTb BXO[L B CUMCTEMY YCTpOIZCTBa M CNCTEMY BU3YyaSTM3al .

[ns Bxopa B kavecTBe NOMNb30BaTeNs BbINOMHUTE CeaytoLLee.

1. B ctpoke cocTtosiHus HaxmmTe kHonky LOGIN nnn CHANGE.

2. YKaXunTe nMs nofb3oBarens, BBeAMTe Naposb 1 HaxXMUTe KHonky MNpume-
HUTb.

» 3aperucTprMpoBaHHbI NMOMb30BaTe/lb OTOOPAXAETCS B CTPOKE COCTOSHMS.

Monb3oBaTenb MOXET BbITH N3 CUCTEMBI CieayoLwmnM 06pasoMm:
> B cTpoke cocTosiHuns HaxkmmnTe kHonky LOGOUT.

HaBurauyus

Ecnu Bbl yrnpaBndeTe YCTDOVICTBOM C MOMOLbIO KHOTMOK Ha I'Iepe,D,HeI;I naHenu,
Bbl MOXeETE NnepemMellaTbCA no BCceMy MEHKO C MOMOLLBbIO CEHCOPHOIO 3KpaHa.
yl'lpaBﬂﬂTb CEHCOPHbIM 3KPaHOM MOXXHO NPpMKOCHOBEHMEM MaJibLieB, HO HE B
nep4yarkax.

Mpw ynpaBneHnn yCTpOMCTBOM C MOMOLLbIO CUCTEMbI OHNAMH-BU3yann3aumm
MO>HO NepexoAnTb MO MEHIO, HAXMMAA MbILLbIO HA COOTBETCTBYIOLLME KHOMKM.

[na nepexopa K napameTpy «datay BbINONHUTE YKa3aHHbIE HMXE OeNCTBUS.
1. BoibepuTe nyHKT MeHto HacTpoiku.

2. BoibepuTe nyHKT MeHto MNMapameTpsbl.

3. Boibepute nyHkT MeHio CucteMa.

4. BbibepuTe NyHKT MeHio CUHXpOHU3auna BPEMEHU.
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5. BoibepuTe Bpems.

B HacToALWeN MHCTPYKLMM NO 3KCAyaTaummn NyTb K NapamMeTpy Bcerha npes-
CTaBneH B cokpalleHHon dopme: BoibepuTe pasnen MeHtio Hactpoiku > Mapa-
MeTpbl > Cuctema > CUHXpOHM3aLmsa BpeMeHu > Bpems.

lMownck napameTpoB
B meHio napamMeTpoB Bbl MOXeTe BOCMNOJ/1b30BaTbCA 6bICprIM NMOMCKOM napa-
MeTpa. [1na 3Toro ykaxunTe nMa napameTpa B none seoaa Nouck.

Puc. 30: BbicTpbilt nonck

DKCMepTHbIN pexXum

Ha YCTpOVICTBe MO>XHO BOCIMOJ/Ib30BaTbCA KCMEPTHLIM PEXMMOM O/14 BBOOA
3HAYeHUN napameTpoB. B atom pexnme Bbl MOXeTe HACTPOUTb NapaMeTpbl He-
nocpencTBeHHO Ha 3KpaHe o630pa COOTBETCTBYIOLLEro MeHto.

English

Hewmeukuin
Wcnanckun
WTanbaHcknin

Puc. 31: DkcnepTHbI pexnm

DKCMepTHbIN PexUM akTUBMPYETCa cneayowmnM ob6pasom:
1. BbibepuTe nyHKT MeHto HacTpoiiku > MNapameTpbl.

2. YcTaHoBuTe Graxkok DKCNepTHbIN PEXXMM.

» DKCMEepTHbIV PeXUM aKTUBEH.

MapameTpbl 0TO6pakeHbl/CKpbIThI
B 3aBMCKMMOCTH OT HACTPOWKM NapaMeTpoB yCTPOMCTBO CKpbIBaeT 1au oTobpa-
XaeT opyrue napamMeTpbl, OTHOCALLMECS K AaHHOW byHKUMM.

12882293/01RU



4.7 Taponb agMMHUCTpaTopa

B cocToanumn Npn NOCTaBKe Bbl MOXeTe BONTU B CNCTeMy C UMeHeM Nosib3oBaTe-

na:

IMsa nonb3soBartensa: admin
- [Maponb: cM. Ha Haknenke

Admin Password:

kkkkkkkkkk

Serial No:

Puc. 32: Haknelika c naponem agMuHUCTpaTopa
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5 YnakoBka, TpaHCNOpTUPOB-

5.1

5.2

5.3

Ka U XpaHeHune

[MprogHOCTb N KOHCTPYKLMS

V3nenve ynakoBbiBaeTCA B MPOYHYIO KAPTOHHYIO KOPOOKY. DTO rapaHTUpyeT,
YTO rpy3 HAXoA4MTCs B NpeayCcMOTPEHHOM TPaHCNOPTUPOBOYHOM MOMOXEHUN 1
ero 4acTu He COMpMKaCcAOTCA C MOBEPXHOCTBIO TPAHCMOPTHOMO CPeACTBa, a MNo-
cne BbIrpy3ku — C MOMOM.

Harpy3ouHas cnocobHOCTb KapTOHHOM KOpobku cocTtasnseT 10 kr.

YnakoBaHHOe nsgenue 3alyLLeHO OT HedOMYCTUMOrO U3MEHEH WS MONOXEHNS
BHYTPU KOPOBKM 1 BUOPALIMM C MOMOLLbIO BKNAAOK.

MapkunpoBska

Ha ynakoBKy HaHeceHbl CUMBOJIbl, KOTOPbIE COAEPXaT YKa3aHWs Mo NpaBUIbHO-
My OOpaLLeHNIo C rPy30M NpU TPAHCMOPTUPOBKE N XpaHeHWu. [1pu TpaHcnopTy-
POBKE HEOMaCHbIX FPY30B Ha YNakoBKY MOXET HAHOCUTLCA NPeACTaBNeHHas HU-
e MapkmnpoBka. [JaHHble MapK1MpoBKM CnefyeT CTPoro cobnoaaTsb.

+
atia

Bepeub oT Bnaru Bepx Xpynkoe, octo- | Kpenutb 3pecb | LleHTp TskecTun

POXHO

Tabn. 9: MapkupoBka Ha ynakoske

TpaHcnopTMpoBKa, NpMeMKa 1 obpalleHue ¢

rpysamm

Mpw TpaHCNOPTMPOBKE BO3MOXHbI HE TOMbKO KonebaTenbHble, HO 1 yaapHble
BO34enCcTBUS. Bo 13bexaHne noBpexaeHui npn TpaHCcnopTUpoBKe Heobxoan-
MO VCKTIOUYNTb NafAeHMe, ONPOKMAbIBaHME 1 CTOTKHOBEHWE rpy3a.

Ecnm ynakoBka onpokuHynach, NpoBannaach Uan ynana ¢ onpeaeneHHom Bblco-
Tbl (HanpuMep, Npu 0bpbiBe CTPOM), TO BEMMKA BEPOATHOCTb NMOBPEXAEHUA TPY-
3a BHe 3aBMCKMMOCTM OT ero Beca.

Kaxpas noctaBka Ao/kHa ObiTb NpoBepeHa nonyYatenemM nepep NnoaTeepxae-
HWEM NPUEMKM MO CNEeAYIOLNM NMyHKTaM:

- KOMMNEKTHOCTb B COOTBETCTBUWN C TPAHCMOPTHOM HaKNAAHOW;

— OTCYTCTBWE BHELUHWX NMOBPEXAEHUN.

YnakoBKa, TPaHCMOPTUPOBKa U xpaHeHne 12882293/01 RU



BuavMmble noBpexaeHus

CKprTbIe noBpexaeHua

5.4

MpoBepky cnefyeT NPOn3BOAUTbL NOCE BbIrPy3KM, YTODbI K yrakoBKe Uiu
TPAHCMOPTUPOBOYHOMY KOHTEMHEPY MOXHO Oblf1I0 MOOOMTY CO BCEX CTOPOH.

Ecnu Bo BpeMda npremMkin obHapyXeHbl BHELLHWE BUAMMbIE MOBPEXAEHWS, Bbl-

MOMHUTE HMXEeYKas3aHHble AeNCTBUA.

- BHecuTe MHbOpMaLIMIO O NOBPEXAEHWSAX B FPY30Bble OKYMEHTbI U JaiTe 1xX
Ha NOAMNMCH NLYY, AOCTaBMBLLEMY FPY3.

— [pu cnbHbIX NOBPEXOEHNAX, 4OPOrOCTOALEM Yiiepbe 1v NoHOM NoTepe
rpy3a HesamMeIMTeIbHO NMPOUHPOPMUPYINTE OTAEN MPOAAK KOMMAAHMUM
Maschinenfabrik Reinhausen GmbH 1 cooTBeTcTBYOLLYIO CTPaxoBYtO KOMMa-
HUIO.

- [Mocne obHapyxeHna NoBpexXAeHNs He N3MEHSATE ero COCTOsIHNE U He TPo-
ranTe ynakoBKy [0 NPUHATUA peLUeHUs rpy30mnepeBo34MKOM UK CTPaxoBoi
KoMMaHmnern o6 ocMoTpe rpysa.

- COBMECTHO C rpy30MepeBO34YMKOM COCTaBbTE aKT BbIIBMIEHHbIX MOBPEXAEHUI
Ha MecTe 0CcMoTpa. DTO HeOBXOAMMO AN NPeabsBieHs TpeboBaHWI O BO3-
MelleHnn yuepba!

- CdoTorpadupyiiTe NospexaeHns rpysa 1 ynakosku. BoinonHuTe Te xe nei-
CTBUA B C/TyYae BbIABNEHWS KOPPO3UIHbBIX MOBPEXAEHWI, BbI3BAHHbIX MPO-
HWUKHOBEHMEM Brarm (QOXAb, CHEr, KOHOEHCAT).

- Ob6s3aTenbHO NPoBepbTe rePMETUYHOCTL YNaKOBKM.

Mpu CKpbITbIX MOBPEXAEHUAX (TaKMX, KOTOPble MOXHO 0BHAPY>XNUTb TOMBbKO Mo-

cne pacnakoBku rpysa) NocTynanTe cneayiowmnm obpasom:

- HeMe[/IeHHO M3BECTUTE BO3MOXHOIO BUHOBHUWKA NOBpPEXAeHWI no Tenedo-
HY 1 B MUCbMEHHOM hopMe, a TakKe COCTaBbTe akT NOBPEXAeHUI;

- cobntoganTe Npu 3ToM AeNCTBYIOWME B AAHHOW CTPaHe CPpOKM Nnodadn npe-
TEH3WI; y3HaTe 1x 3abnaroBpeMeHHo.

Mpu 0BbHaPYKEHWUM CKPbITBIX MOBPEXAEHWUI NpeabaBeHe NPETEH3N rPy30-

NepeBo34nKY (MW OPYroMy BUHOBHUKY MOBPEXAEHWS) BPAL, N MpUBEOET K

ycrexy. 9TO BO3MOXHO B TOM Cflydae, eC/iinm aHHOE NMOBpeXAeHne TOYHO onmca-

HO B CTPaxoBOM Mosmce.

CknagupoBaHue rpysa

Mpu BoIBOPE 1 OpraHM3aLmMmM MecTa xpaHeHusa yb6eamTecs B CleaytoLLem:

- Ipy3 3aWyLeH oT Bnarv (HABOAHeHWe, Tanas BOAA, CHEr UMW ned), rpasu,
BpeauTeneit (KpbiC, Mbillei, TEPMUTOB M T. [1.) U HECAHKLIMOHMPOBAHHOMO [0~
cTyna;

— [ON8 3aWMTbl OT FPYHTOBOM BAr 1 ydlen BEHTUIALMM YNaKoBKa yCTAHOB-
neHa Ha HaCTUA U3 JOCOK 1 BpyCbhes;

— [PYHT WV NOJ UMEET OOCTATOYHYIO HECYLLYIO CMOCOBHOCTD;

- nyTv nogbesna cBoboaHbI.

- [Mepuoanyeckun nposepanTe rpys, ocobeHHo nocne Bypb, NMMBHEBLIX AOXAEN,
CUNBHBIX CHErOMAA0B M T. [i., U NPUHMMaNTe HeoBXOAMMbIE Mepbi.
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MoHTax

6

6.1

12882293/01RU

MoHTaX

B naHHOM rnaBe onmcbiBAlOTCS MOHTAX W MPUCOEAMHEHNE YCTPOUCTBA. YUUTbI-
BaWTe NOCTaBseMble CXeMbl COeANHEHNI.

[MopaxkeHWe anekTpnuyecknm Tokom!

OnacHoCTb 0714 XKN3HW B pe3y/ibTaTe NMopaXXeHUA 3N1eKTPpNYeCKMM TOKOM. |_|pl/l

pa60Te C 2N1eKTpn4eCKMMM yCTaHOBKaMUM 1 Ha HMX BCerga co6mop,a|7|Te npen-

CTaB/1IEHHbIE HMXKE NMpaBnia B6e3onacHoCTH.

> OTkNtOYUTE YCTAHOBKY.

> 3abnokMpyinTe ee OT MOBTOPHOIO BKIKOYEHMS.

> Y6e,u,vrrer B TOM, 4YTO HanpaxXeHne OTCYyTCTBYET Ha BCeEX NMpOBOOaX.

> 3aKopoTMTE 1 3a3eMINTeE YCTAHOBKY.

> HaKpoMTe N oTropoanTe BCE PacCrnoioXeHHble pAAOM OeTallv, Haxoas-
LMecsa nog HanpsXKeHneM.

MopaxkeHne anekTpnyecknm Tokom!

Bo BpeMsi akcnnyaTaumm TpaHchopMaTopa ToKa C PA3OMKHYTOM BTOPUYHOW

LieMnblo BO3HMKAIOT OMaCHbIE BbICOKME HAMPSXKEHUS. DTO MOXET NMPMBECTU K

TpaBMaM, f1eTalbHOMY UCXOAY M MaTepuanbHOMY yluepOy.

> He skcnnyatupyiite TpaHchopMaTop Toka C pasoOMKHYTOM BTOPUYHOM Lie-
MblO, @ 3aKOPOTUTE €ro.

> BbinonHsmTe ykasaHua, cogepxkalumecs B UHCTPYKLUMM MO aKCnnyaTaumm
TpaHcdopMaTopa Toka.

OnacHocTb noBpexxaeHus ycTponcTaal

DnekTpoCcTaTNYeCckUit paspsia MOXET NOBPEAUTb YCTPOWCTBO.

> lMpuMKUTE Mepbl, YTOObI NPEAOTBPATUTL BO3HUKHOBEHME dNekTpocTaTnye-
CKOro paspsana Ha paboynx MOBEPXHOCTSX U 3aLLUUTUTL MepCcoHan.

[l oarotoemuTesIbHble pa6OTbI

[na MoHTaxa noTpebyeTca yKasaHHbIN HUXE UHCTPYMEHT.

- TMoaxoaawmm NHCTPYMeHT 1 MaTepuan ana kpenneHua DIN-periku (Hanpm-
Mep, OTBepTKa A/19 KpenexXHbIX BUHTOB)

- ManeHbkas oTBepTKa AN NOAKMOYEHUS CUTHANBHBIX Kabernein 1 NpoBOAOB
nMTaHMA

B 3aBMCMMOCTM OT MecTa yCTaHOBKM 1 BAPMAHTOB MOHTaXa MOXET noTpe-
60BaTbCs AOMONMHUTENbHBIN KpenexHblin MaTepuan (6onTbl, rariku, noa-
KnagHble Warbbl), KOTOPbLIV HE BXOAMT B KOMMNEKT NOCTaBKMU.

3J'IeKTpOMaI'H NMTHaAd COBMeCTUMOCTb

YCTpOWCTBO CNPOEKTNPOBAHO B COOTBETCTBUM C AENCTBYIOLWMM CTaHOAPTOM
3MEKTPOMArHUTHOM COBMECTUMOCTU. 119 COOTBETCTBMS CTaHAapPTaM S1eKTPo-




6.2.1

6.2.2

TpeboBaHWsa K NOAKIOYEHUIO HA MeCTe YCTaHOBKM

Mpu BoIbOpe MecTa YCTaHOBKM YUYUTbIBaMTE CriefytoLme yKasaHus.

3almTa oT nepeHanpsaxkeHus yCTaHOBKM A0OMKHA ObiTe MCMpaBHa.
3azemseHune yCTaHOBKM AOMXKHO COOTBETCTBOBATbL TEXHWUYECKUM MpaBuiam.
OTpenbHble YacTW YCTAHOBKM AOMKHbI COEAMHATHCS N1EMEHTOM BblpaBHMBa-
HWSI NOTEHLMASOB.

YCTpOWCTBO 1 ero 3/1ekTponpoBoAKa AO/KHbI pacnonaratbCs Ha PacCTOAHNMN
He MeHee10 MOT CMTOBbIX BbIKTKOYATENEN, BbIK/TIOYaTENeN Harpy3Kn U TOKO-
NPOBOAALLMX LLUNH.

Tpe6OBava K NOOK/IOYEeHUIO B MeCTe aKcrnyaTtaumnm

Mpw NoakNoYeHnn B MecTe akCnnyaTaumm cobnioganTe nepedmcneHHble Huxe
yKasaHus.

MpucoeanHNTENbHBIE NPOBOAA YKNaAbIBaliTe B 3a3eMeHHble KabenbHble Ka-
Hasbl U3 MeTana.

MpoBopaa, n3nydaloLme nomexm (HanpmMep, CUNoBble NPOBOAA) N YYBCTBU-
TenbHble K noMexaM (HanpuMep, curHanbHble kabenu), NpoknaabiBanTe B
OTOeSbHbIX KabebHbIX KaHanax.

MpenycMoTpuTe paccTosHue He MeHee 100 MMMexay NpOBOAHMKAMU, U3NY-
YaOLLMMM MOMEXM N YYBCTBUTENBHBIMU K MOMEXaM.

© Q

L > 100 mm

Puc. 33: PexomMeHayeMbilt cnocob npoknaaku NpoBOAHUKOB

1| KabenbHbiit KaHan ans NpoBOAHMKOB, 3 | KabenbHbI kKaHan Ais npoBOAHUKOB,
N3MyYaloLwmnx nomMexm YyBCTBUTESbHbIX K MOMexaM

2 | [poBOAHMK, U3NYyYalOLMIA MOMEXHU 4 | MpoBOAHMK, YyBCTBUTENbHbIN K MOMe-
(HanpuMep, cunosoi kabenb) XaM (HanpuMep, cMrHanbHbl kKabenb)

3aKopoTUTE U 3a3eMINTE pe3epBHbIe MPOBOOHNKU.

He nogknioyanTe yCTpOMCTBO C MOMOLLBIO OBLLIMX MHOTOXMTbHbIX COeANHN-
TeNbHbBIX INHUNA.

[ns nepenayn curHana ncnonb3ynTe sKpaHMpPOBaHHbIE NIMHUK C BUTBIMU MNa-
pamu (BegyLmii NpoBoa/obpaTHbIV MPOBOA).

MpucoeamHsanTe aKpaH K YCTPONCTBY UK BGvKanLlen WHe 3a3emMeHns no
BCeM NNOCKoCTK ero cevenma (3609).

icnonb3oBaHve OQHOXMIIbHbBIX MPOBOAOB MOXET 3HAYUTENBHO YXYALWNTb
2 deKTMBHOCTb 3KpaHMpoBaHus. [ToacoednHeHWe sKkpaHa aenamnTe Ko-
POTKMM W1 UCTMONb3YNTE BCE ero ceveHme.
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6.2.3

KX XA
pRele
Ao?o?‘

Puc. 34: PekomeHayeMoe nogknoveHme skpaHa

EEN

MoaxnioyeHne skpaHa ¢ NOMOLLbIO 2 | MopxnioveHne No Bcen niowaam ce-

OOVHOYHOM XWIbl YeHUd aKpaHa

TpeboBaHusa kK NpoBoAKe, NpoknaAbiBAEMON B pacrnpenenu-
TenbHOM wkady

Mpu npoknaake NpoBoaKn B LKady yrnpasneHus cobnogante npnuseneHHble

HXKE YKasaHWs.

- CobniogeHne TpeboBaHMt K 31eKTPOMarHUTHOM COBMECTUMOCTM NpU MOAro-
ToBKe WkKada ynpaBneHns K yCTaHOBKE perynsatopa HanpskeHus:

- dyHKUMOHaNbHOE pasaeneHue wWwkada ynpasneHmsa (MpoCcTpaHCTBEHHOe
pasgeneHune);

- obLee BbipaBHMBaHME NOTEHUMANOB (BCE METANNMYECKMe YacT AOMKHbI
ObITb coeinHeHbl Mexay cobomn);

- npoknagka npoBoaos ¢ yyetom IMC (pasgeneHne NpoBOAHUKOB, U3MTyYa-
IOLLIMX MOMEXM U YYBCTBUTESbHbBIX K MOMeXaMm);

- onTUMasibHasa 3KpaHVpyloLas 3awmTa (MeTanIM4yecknii Kopnyc);

- 3alKMTa OT NepeHanpskKeHua (3amnTa oT MOMHUM);

- UeHTpasibHOe 3a3eM/ieHne (rnaBHas 3asemMnsiollas WmHa);

- BBOfAbI kKabeneit ¢ y4eTom IMC;

- VMeloLLMecs KaTyLWKN KOHTaKTOPOB AOKHbI ObITb MOAKTIOYEHbI.

- [MpucoeanHuTeNbHblE Kabenu yCTpomcTBa A0/XKHbI ObiTb MPOOXeEHbI B He-
NoCpeacTBEHHOM BIM30CTU K 3a3eMEHHOMY MeTallIMYeCKOMY KOPMycCy Uim
3a3eM/IeHHbIM MeTaNMYeckM KabenbHbIM KaHanaM.

- CurHanbHble kKabenu 4omkHbl ObiTb MPONOXEHbI B KabenbHbIX KaHanax,
OTAENbHbIX OT CUMOBbIX Kabenemn n AMHUIA ONepaTUBHOIO TOKA.

6.2.4 YkazaHus no akpaHupoBaHuto wnHbl CAN

MonTaxx 12882293/01RU

[na 6ecnepeboriHoin paboTsl wWuHbl CAN ncnonb3yiTe OaVH U3 NpUBeaeHHbIX
HWe BApWUaHTOB KPaHWpoBaHUst. ECIM HWM OAMH 13 yKa3aHHbIX HXe BapuaH-
TOB peasi3oBaTh HEBO3MOXHO, PEKOMEHAYEM NCMONb30BaTb ONTOBOIOKOHHbIE
kabenn. ONTOBOMOKOHHbIE Kabesn paspblBAIOT raflbBAHNYECKYIO CBA3b MeXY
YCTPOWMCTBAMM, OHW HEUYBCTBUTEbHbI K S1€KTPOMAarHNTHBIM BO3MYLLAIOLLNM
BO30EeMCTBUAM (YCTOMUMBBI K MUKPOCEKYHOHBIM M HAHOCEKYHAHbBIM UM-
MyNbCHBIM MOMexam).



YBEJOMJIEHWVE OnacHocTb noBpexaeHus ycTponctea!

MoaknioveHuve kabens wuHbl CAN K yCTPOMCTBAM C HEPaBHbIMUW MOTEHUMaNa-

MW MOXET MPUBECTM K MPOTEKAHMIO TOKA Yepe3 3kpaH. [JaHHbIM TOK MoXeT

NoBpPeanTb YCTPOMCTBO.

> [1ns BbipaBHMBaHMA NOTEHLMANOB NMPUCOEANHUTE YCTPOMUCTBA K LUNHE Bbl-
PaBHVBaHMS MNOTEHLIMANOB.

> Ecnmn noTeHumansl yCTpOWCTB pasnuyHbl, NOACOEAMHNTE SKpaH Kabens wu-
Hbl CAN TOMIbKO K OLLHOMY YCTPOWCTBY.

BapuaHT 1: coegnHaeMble yCTpOMCTBA UMEIOT OOMHAKOBbIE NOTeHLMa-

nbl

Ecnu coeamHsaeMble yCTpOMCTBA MMEIOT OAMHAKOBbIE MOTEHLMANbI, AeNCTBYTE

yKa3aHHbIM Hixke obpasomM.

1. 1ns BbIpaBHMBaHMA NOTEHLMANOB NOAKNOYMTE BCE YCTPOMCTBA K LUMHE Bbl-
PaBHMBAHMS NMOTEHLIMAMNOB.

2. MpucoenmnHnte akpaH WnHbl CAN KO BCEM NOAKMOYEHHBIM YCTPOMCTBAM.

BapmaHT 2: coegnHAaeMble YCTPOVICTBa MMEIOT pa3Hbl€ NOTEHUMASbI

° YunTbiBanTE, YTO SKpPaHMPOBAHME B OTOM BapnaHTe AencTByeT cnabee.

Ecnun coenmHaeMble yCTponcTBa MMEOT pa3Hble NOTEHLMarbl, BbINOMHWUTE yKa-
3aHHOE HUXe OencTBue.
> lMpucoennHuTe akpaH kabens wHel CAN TonbKo K O4HOMY YCTPOMNCTBY.

lMpucoepnHeHne akpaHa
MpucoenmHnTe akpaH kabend wrHbl CAN k 9-koHTakTHOMY pasbemy DSub:

Puc. 35: MpucoennHeHve akpaHa wnHbl CAN Kk 9-koHTakTHOMY pasbemy DSub
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6.3 MuHMManbHble pacCcTOAHUS

YBEJOMJIEHWE OnacHocTb noBpexaeHus yctponcTaal

HepocTaTouHas LMpKyIsLmMsS OKPY>KatoLLEro BO34yxa MOXeT NpMBECTU K Mo-

BPEXOEHMIO YCTPOMCTBA M3-3a Neperpesa.

> He 3aropaxuBante BEHTUNALNOHHbIE OTBEPCTUS.

> lMpemycMoTpuTe 4OCTATOUHOE pacCToAHME 00 BAMKANLLIMX KOMMOHEHTOB.

> YcTaHaBnmBanTe yCTPOMCTBO TOMIbKO B FOPU3OHTA/IBHOM MOMOXeHWM (BeH-
TUNSLMOHHbBIE OTBEPCTUS HAXOAATCH CBEPXY M CHU3Y).

[na 6ecnepeboliHoit paboTbl yCTPOMCTBA B AOMYCTMMOM TeMMNepaTypHOM
[AManasoHe HeobxodMMO NpeayCcMOTPEeTb MUHUMATbHbBIE PACCTOAHWS [0 3ne-
MeHTOB Wkada ynpasneHusa 1 4o 6MKanLmMx KOMNOHEHTOB.

MuHuManbHoe paccTosiHne

Jo oHuwa wkada ynpasneHus Beepxy/BHu3y 88,9 MM (3,5 atonma,
coots.2 U)

O Bepxa wkada ynpasneHvs
A P aynp Cn./cnp.30 MM (1,18 arorima)

Mexnay KOMNOHEeHTaMM Ha LWMHHOM Mofyre U1 'n.30 mmM (1,38 grorima)

KkoMnoHeHTamu Ha DIN-pelike

Tabn. 10: MrHUManbHble paccTosHMS B LWKady ynpasBneHus

88,9 mm (3.5")

88,9 mm (3.5")

88,9 mm (3.5")

Puc. 36: MsobpaxeHne MUH.pacCcToaHWUIA B WKady yrnpasneHus

Mpwn apyrux cnocobax yctaHoBKM obpaTuTech B koMnaHuio Reinhausen GmbH.
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6.4 MoHTax 19-glorMoBoro 6/104HOMO Kopnyca

MoHTax B 19-glonmMoBom paMe (cornacHo IEC 60297-3-100)
YCTponcTBO MOHTUPYeTCA B 19-AI0MMOBYIO paMy YKa3aHHbIM Huke 0OpasomM.
1. YcTaHoBuUTe 3aKnafHble rankn B HeobxoamMmbix MecTax 19-AoMMOBOM pambl.
2. YcTaHOBUTE YCTPOWNCTBO B 19-AI0MMOBYIO paMy U 3aTAHUTE BUHTbI.
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Puc. 37: NMpumep MoHTaxa ycTpowcTtsa B 19-At0iMoBYIO paMy

MoHTax B pacrnpegenuTenbHbin WUT ¢ 19-A10MMOBOIN MOHTaXKHOW pa-
Mo (onums)

MoHTax YCTpOPlCTBa B pacnpenenMTeanbu?l LNT NpOoM3BOONTCA YKA3aHHbIM HI-
e obpasoM.

v [MonHbIN KOMNAEKT NoCTaBKM

M6 x 22
M6 x 16

® @

4x 4x 4x 4x

e oo

1x 4x 4x 2Xx

Puc. 38: KomnnekT noctaeku

12882293/01RU  MoHTax 49



50

MonTaxx 12882293/01RU

1. BbinonHuTte Bblpe3 B pacnpenenimtenlbHOM WnTe.

140

! 23k i 4x

1

Puc. 39: Bbipes B pacnpefenutenbHOM WwuTte

2. YcTaHoBWUTe 3aKknagHble ranku.

4x

&9

Puc. 40: YcTaHoBKa 3aKknagHbiX raek

3. 3akpenuTe pamy Ha pacnpeaenmnTensHOM LWKTe.,

4x

=Y

M6 x 22

3

Puc. 41: KpenneHne pambl Ha pacrnpefennTesbHOM WuTe




6.5

6.5.1

4. BcTaBbTe YCTPOMCTBO B MOHTAXHYIO paMy pacrnpefennTenibHoro Wwnra 1 3a-
KpenuTe.

4xg %

M6 x 16

4

Puc. 42: KpenneHue ycTpoinicTea

5. 3a|<p0|7|Te KPbILWKY MOHTaXKHOM paMbl pacnpenenmTesibHOro wmnTa.

5

Puc. 43: 3akpbiTre KpbIWKK

MoHTa)X oTaenbHbIX KOMNoHeHToB Ha DIN-
pewnke

Ecnn Bbl XOTUTE CMOHTUMpPOBATL OTAeNbHbIE KOMMNOHeHTbI Ha DIN-peiike, ee cne-
[yeT YCTaHOBUTb B LWKad yrpasneHus.

Ecnu B WwWkady ynpasneHuns ecTb aneMeHTbl yNpasneHns, npumMnTe cooTeeT-
CTBYIOLLME Mepbl (HaNpUMep, YCTAHOBUTE KPbILLKY), YTODbI He 4OMyCTUTb
KacaHMst 3TMX KOMMOHEHTOB.

Kpennenune DIN-penkn

DIN-perika Heobxoanma Ansg MOHTaxa LUMHHOIO MOAYA UM OTAENbHbIX MOAY-
newn ycTponctsea B Wkady ynpasneHus. Mcnonbsyitte Tonbko DIN-peiikim yka-
3aHHbIX HUXe TUMOB, COOTBETCTRYOWMe cTaHaapTy IEC 60715.

- TH35-7,5

- TH35-15

3anpeLaeTcs HAHOCUTb Nakokpaco4dHble NokpbiTUst Ha DIN-penky.
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[TA'OCTOPOXHOITI MopaxeHine snekTpudeckum Tokom!

Ecnu DIN-pelika He coefMHeHa € 3aLlUMTHbBIM COeMHEHVEM, BO3HMKAET Onac-

HOCTb A1 KM3HW B Pe3ysbTaTe NOPaKeHNs 3N1eKTPUYECKMM TOKOM.

> MoakntoynTte DIN-peliky K 3aWMTHOMY 3a3eMneHunio (Hanpumep, K Nprco-
edVHNTENbHOMY 3XMMY 3aLLMTHOIO MPOBOLA).

> lMocne MoHTaxa npoBepbTe 3ddekTMBHOCTL 3a3emserusa DIN-peiiku.

YBEJOMJIEHUNE MoBpeXxxaeHMe BUHTOBbIX 3a>KMMOB!

CNVLLKOM CUMBHO 3aTSAHYTble BUHTbI MOTYT MOBPEANTb BUHTOBbIE 33KMMbI.
> Tpu KpenneHum BUHTOBbIX 3aXKMMOB YOeanTech B TOM, YTO MOMEHT 3aTHaX-
kun coctasngaet 0,4 H-m.

> 3akpenuTe DIN-peliky Ha 3apHen cTeHke WwKada ynpasneHus C MoMOoLLbio
BUMHTOB M KOHTaKTHbIX MK 3ybuaTbix Wwarnb. PacctoaHme mexay BUHTaMK He
0OSKHO npesblwath 10 cm.

Puc. 44: KpenneHne DIN-peiikun

6.5.2 MoHTax oTaenbHbix koMnoHeHToB Ha DIN-perike

YCTpOMCTBO MOXET BKJII0YaTh B Ce65 yKazaHHble HMXe MOAY/N, KOTopble yCTa-
HaBnmBatoTca Ha DIN-pelike no oTaensHoOCTU.

- G1(PULS)

- U-mopynb

- |-mopyne

- DI-mogynb

- DO-mopynb

- Al-mopynb

- AO-moaynb

v DIN-peiika 3akpenneHa Ha 3agHen cteHke wkada ynpasneHua [P Pasgen
6.5.1, CtpaHnua 51].

1. B crnyyae HemcnpaBHOCTM HeMNpaBUIbHOE COeMHeEHMe C
3aLUMTHBIM 3a3EeMTEHNEM MOXET MPUBECTU K NMOPAKEHMIO S1EKTPUYECKUM TO-
KOM. YCTaHOBMTE MOAY/b HA NpeAyCcMOTpeHHoe Ans Hero Mmecto Ha DIN-
peike. [py 3ToM ybeamTech B TOM, UTO MOZY/ b MPaBUIbHO 3adUKCMPOBa-
cs.

2. MpoBono4yHble cbopku [ Pasgen 6.6, Ctpanuua 56]. Mpu 3ToM cobrio-
JanTe cxeMy CoeAVHeHUs.
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6.5.3

A OCTOPOXHO!

YBEJOMIJIEHUE

YcTaHoBKa Moaynen B wkad ynp-Hus

Moaynu nocTaBnstoTCa ¢ 3aBofa ycTaHoBneHHbiMu Ha DIN-peinky. CHuMnTe
oTaenbHble MOAYNW 1 yCTaHoBUTE KX Ha cobcTBerHyto DIN-peliky.

[pw ABYXPSAHOM UCNOMHEHWW MOOYNV MOXHO YCTaHOBUTL Ha ABe DIN-peikuy,
PaCMONOXeHHble ApYr Haz APYroM, C MOMOLLbIO CeTeBOro Moayns cuctemsl BES.

YcTaHoBka Mmopynen Ha cobcTe.DIN-peiky

Flopa>|<eHV|e S1eKTpU4eCKnM TokoM!

Ecnn DIN-pelika He coeMHeHa C 3aLLUMTHBIM COeAMHEHMEM, BO3HMKAET Onac-

HOCTb ANS XXM3HW B pe3ybTaTe MOpPaxKeHNs SNEeKTPUYECKMM TOKOM.

> Moakntounte DIN-peiiky K 3aWMTHOMY 3a3eMneHunio (Hanpumep, K Npmnco-
eMHUTENIbHOMY 3aXKMMY 3aLLMTHOro NpoBOAa).

> [Nocne MoHTaxa npoBepbTe 3dbekTUBHOCTL 3a3emreHns DIN-penkn.

MNoBpeXxaeHMe BUHTOBbIX 32)KMMOB!

CnuULWKOM CUMBHO 3aTAHYTble BUHTbl MOT'YyT NOBPeANTb BUHTOBbIE 3a>KMMbI.

> TMpun KpenneHnmn BUHTOBbIX 33XKMMOB y6eaunTech B TOM, YTO MOMEHT 3aTsX-
ku coctasnseT 0,4 H-M.

Ecnu B WwWkady ynpasneHns ecTb 3n1eMeHTbl yNpaBneHns, npumMnTe cooTeeT-
CTBYIOLLME MepbI (HANpUMEP, YCTAHOBUTE KPbILLKY), YTOObI HE 4OMYCTUTD
KacaHusa STNX KOMMOHEHTOB.

PacnonoxeHue oTaenbHbIX MOD,YJ"Iel;l OOJIXKHO COOTBETCTBOBATb 3aBOACKNM
pacnoioXeHno n OpneHTaun, B MpOTUBHOM CllyHae MOryT BO3HMKATb
HencnpaBHOCTA.

Mpu ncnonbzosaHmu DIN-perikn rny6uHoit 7,5 mm (TH 35-7.5) Heobxoamnmo
cneamTb 3a TeM, YTOObI FONOBKA BUHTA He 3a4eBana WWHHbIN LWTekep. B
3TOM Clydae NCNoNb3ymnTe KpenexXHble BUHTbI C MIOCKOW FOTOBKOW.

Vicnonb3ynTe Tonbko DIN-peiikn ykazaHHbIx HUxe Tunos cornacHo [EC 60715.
3anpellaeTca HAHOCUTb NTaKOKPacoYHble NoKpbITUS Ha DIN-peliky.

- TH35-75

- TH35-15
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1. ECnm WnHHBIN WwTekep Obin AEMOHTUPOBAH: YCTAHOBUTE WMHHbIN LITekep Ha
DIN-peliky, npy HeOBXOAMMOCTU BCTaBbTE Er0 B y>Xe MMetoLLMecs WIHHble
wTekepbl. ObpaTnTe BHMMaHMe, Yto Moaynm U 3 1 | 3 MOXHO MOHTMPOBaTb
TONBKO C OBLWMM KOMOUHUPOBAHHbBIM LUMHHBIM LUTEKEPOM.

SICAM ABO00 crs00,

Puc. 45: YcTaHoBKa WMHHOIMO WTekepa

2. PasbnokupyiTte Mmooy sb.

Puc. 46: Pazbnokunposka Mogyns

3. YcTaHoBMUTE MOAY b HA LUMHHbIV LWTEKep.

Puc. 47: YcTtaHoBka Moayns
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4. 3auwenkHnTe BIOKMPOBOYHbIN KPIOYOK.

Puc. 48: 3alwenkuBaHune 610KMPOBOYHONO KproyKa

5. MopcoenmHuTe K Moaynio Wwtekep. [1pyn 3TOM y4nTbIBanTE yKasaHWs, npree-
[EeHHble B 3/1eKTpocxeMe.
6. [Ins pasrpy3km HATSXKEeHWS, HanprMep, C MOMOLLIbIO KabefbHOro KaHana.
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6.6 [NogknioveHne ycTponcTea

B cnenytoleM paspene onvcaH NOpsiAoK 31ekKTPUYECKOro NoakyeHus
YCTPOMCTBA.

A OCTOPOXHO! MopaxkeHne 3neKTpruYeckmm Tokom!

HerlpanmbHoe NOOKIMIOHEHNE MOXET MNMPUBECTU K TDaBMaM, NNeTaJ/TIbHOMY UC-

XO[ly 1 MaTepuasibHOMY yiiepoby.

> 3azeMnunTe yCTPOMCTBO C MOMOLLbIO 3aLLUMTHOIO NpoBoda 1 60/1Ta 3a3emsie-
HWS Ha Kopnyce.

> CobnioganTe dbasosble yribl BTOPUYHBIX 0OMOTOK TpaHchopMaTopa Toka U
N3MepUTENbHOro TpaHCchOopMaTOPa HaMpPAXKEHMS.

> CﬂeD,VlTe 3aTeM, 4TOOBbI BbIXOOHble pene Bbin NpaBMbHO NOAKKOYEHDI K
MOTOPHOMY MPUBOAY.

° MoparTe HanpskeHWe Yepes aBToMaThl NUTaHWs 1 ybeamTech B TOM, 4TO
I Liernm TOKa MOXHO 3akOpOoTUTb. YOeamTech B TOM, H4TO Ha aBToMare nnTa-
HMA MMeloTCH YeTkMe 0603HAYEHWSI, U PACMONOXMTE ero B CBOOOAHOM [0-
CTyne 1 HENOCPeaCTBEHHOW B/IM30CTH OT MCTOYHMKA NMNTAHWS YCTPOMCTBA.
D70 No3BOAUT 6e3 TPyaa 3aMeHUTb YCTPOMCTBO B CyYae HEMCNPaABHOCTY.

YKasaHus Mo 31eKTPOMOHTaXy

BbinonHsaMTe 21eKTPOMOHTaX COMMacHO UHCTPYKLMSAM, MPUBEAEHHBIM HIXeE.

- [Ons nydwero o63opa Npu 31eKTPOMOHTaXKe NPUCOeANHSANTE POBHO CTONBKO
NPOBOAOB, CKOMbKO HEOOXOAMMO.

- CobniopanTe cxeMy coeMHeHns.

- Vcnonb3yiiTe ang nogktodeH1s ToNbko cneunduLmpoBaHHble kabenu.
CobntoganTe ykasaHus, nprBefeHHble B pasaene PekoMeHayeMble kabenu.

- MNMoBpexaeHwne 3axxrMos! CNNLIKOM CUMbHAA 3aTHXKa BUH-
TOB MOXET MPUBECTU K NMOBPEXAEHNIO BUHTOBbIX 3akMMOB. [1p1 kpenneHnu
BMHTOBbIX 3KMMOB YOEANTECh B TOM, YTO MOMEHT 3aTHXKWN COCTaBNAET
0,5H-m.

6.6.1 PekoMeHayeMble kabenu

Mpwu 31eKTpOMOHTaxe yCTponcTBa cobntoaanTe npmuBeaeHHbIe HXe peKoMeH-

naumn.

- CurHanbHble kabenn OonxHbl ObiTb MO BO3MOXHOCTU 3KPaHMPOBaHbI.

- Cnuwkom Bonbline eMKoCTM kabesnen MoryT NpensaTCTBOBATb NpepblBaHUIO
TOKa penenHbiMM KOHTakTamMu. B Luensax ynpasneHus, akTMBMUpPYEMbIX CUMHA-
NIOM NepeMeHHOro Toka, HEOOXOAMMO YUMTbIBATb BAUSHME eMKOCTel Kabe-
nen ynpasneHns 60MbLION AIMHbI HA cpabaTbiBaHWE penelHbiX KOHTAKTOB.

- Ecnu Bbl xoTuTe BbiBeCTU Ethernet-coeanHenus n3 wkada ynpasneHns nnm
30aHWNs, pEKOMeHOYyeTCs MCMOMb30BaTb ONTOBOIOKOHHbIE NIMHWUK (COTrNacHO
pekomeHpaumm IEC 61850-90-4). Ecnmn ncnonb3oBaHme onTOBOMOKOHHbIX JTn-
HUI1 HEBO3MOXHO, HEObXxoaMMO ybeamTbcs B TOM, YTO B Lukady ynpaBneHus
3akpenseH akpaH kabens (Hanprmep, Ha WWHEe 3a3eMNeHUst UK 3a CYeT 1C-
NONb30BaHWA CeTeBOM po3eTky Ans MoHTaxa Ha DIN-perike).

- YbeouTech B TOM, 4TO UCMOMb3yeMble MefdHble kKabenn obnagatoT TepMo-
cTomkocTbto 70 °C.

- C npoBoAOB A9 NOAKYEHUS K MPOXOAHOW KneMMe HeODXOAMMO CHSATb
nsonsaumio (> 10 MM) UnNn cNonb3oBaTh KabenbHbIM HAKOHEYHMK JOCTaTOY-
How AnvHbl (> 10 Mm).
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Ka6enb Tun kabens CeyveHue kabens Martepuan Makc. pnnHa

Kabens

M3mepeHune HanpskeHus U3 SKpaHMpOBaHHbINA | 2,5 MM? Menb -
MN3mepeHune Toka 13 HeskpaHunpoBsaH- 2,5 Mm? Megp -

HblI
Bxoabl ons curnanos Dl 16 SkpaHupoBaHHbIi | 1,5 Mm? Mepnb 400 M (< 25 OM/KkM)
Bbixoabl ons curHanos DO 8 OKkpaHupoBaHHbI | 1,5 MM?2 Megb -
Bxopbl ons curHanos Al 4, Al 4-T SKpaHMpoBaHHbIN | 1 MM? Menb 400 M (< 25 OM/KkM)
Bbixogbl ona curHanos AO 4 OKpaHupoBaHHbIA | 1 MM Menb -
RS232, RJ45 CPU SkpaHupoBaHHbIi | 0,25 MM? - 2,5 M (BHyTpeHHMIA)
RS485; RJ45 CPU OkpaHupoBaHHbin | 0,25 Mm? - 140 m
Ethernet RJ45 CPU MwuH. Cat-5, akpa- |- - 100 M

HMpPOBaHHbIN S/

FTP
Ethernet RJ45 COM-ETH MwuH. Cat-5, skpa- |- - 100 m

HMPOBaHHbIN S/

FTP
Ethernet RJ45 COM-ETH-FO MuH. Cat-5, skpa- |- - 100 m

HMpOBaHHbIN S/

FTP
Ethernet BOJIC COM-ETH-FO Duplex-LC MHoro- |- - 2000 m

moposbin, OM3,

1310 1M
SnekTponuTaHue (BHeLwHee) X2 HeakpaHupoBaH- 1,5 MM? Megnb -

HblI

Tabn. 11: PekoMeHayeMble coeanHUTENbHbIE Kabenu Ha Mogynsax ISM®

MN3mepeHune HanpsixkeHus X1 SKpaHUpPOBaHHbIN | 2,5 MM? Megnb -
MamepeHune Toka X1 HeakpaHupoBaH- 2,5 mm? Menb -
HbIn
Lnna CAN COM-X4 OKkpaHupoBaHHbii | 0,75 MM? Menb 2000 ™ (Bcs wnHa
CAN)
RS485 COM-X4 DKpaHWpoBaHHbIi | 0,25 MM Menb 140 m
RS232, D-SUB 9-koHT. COM-X3 SkpaHUpoBaHHbI | 0,25 mm? Menb 25m
Ethernet RJ45 COM-X2 MwuH. Cat-5, skpa- | - - 100 M
HWpOBaHHbIN S/
FTP
Marty-kabenb COM-X1 MuH. Cat-5, akpa- |- - Ok.30m
HWpOBaHHbIN S/
FTP

6.6.2 MoHTax coegnHeHunn mexxkay MCONTROL® 7 R-A n CPU

> Mutepdeitc COM-X2 n nHtepdernc CPU-X3 yxe coeamHeHbl Mexay coboi ¢
MOMOLLbIO MpuUiaraemMoro naty-kabens.
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YBEJOMJIEHWE

58

6.6.3

6.6.3.1

MoHTaxx 12882293/01RU

MopcoepgmnHeHune wnHbl CAN

OkpaHupoBaHue WwinHbl CAN

[ns 6ecnepebonHoi paboTbl WinHbl CAN MCNoNb3ynTe OAMH U3 NPUBEOEHHbIX
HMXe BAPUAHTOB 3KPaHMPOBaHUS. EClin HM OAMH U3 yKa3aHHbIX HUXE BapuaH-
TOB peanr3oBaTb HEBO3MOXHO, PEKOMEHYEeM UCMOMb30BaTh ONTOBOMOKOHHbIE
kabenu. ONTOBONOKOHHbIE Kabenu pa3pbiBAIOT ra/ibBAHUYECKYIO CBSI3b MexXay
YCTPOWCTBAMMW, OHWN HEYYBCTBUTEbHbI K 3M1EKTPOMArHUTHBIM BO3MYLLAKOLLM
BO3OENCTBUAM (YCTOMYMBBI K MUKPOCEKYHOHbBIM U HAHOCEKYHOHbBIM M-
NYyNbCHBIM MOMexaMm).

OnacHocTb noBpexaeHus yctponctea!

Moakntoverue kabens wWrHbl CAN K yCTpOCTBaM C HepaBHbIMM NoTeHUmMana-

MW MOXET MPUBECTW K MPOTEKAHMIO TOKA Yepes akpaH. JaHHbIV TOK MoXeT

MoBpPeANTb YCTPOMCTBO.

> [nqa BblpaBHMBaHMA NOTEHLMANOB NPUCOEANHUTE YCTPOMCTBA K LUNHE Bbl-
PaBHVBaHWS NOTEHLIMANOB.

> Ecnmn noTeHumansl yCTpOMCTB pasnnyHbl, NMOACOEAMHNTE SKPaH Kabens ww-
Hbl CAN TOMbKO K OAHOMY YCTPOWCTBY.

BapuaHT 1: coegnHaeMble yCTpOMCTBA UMEIOT OOMHAKOBbIE MOTEeHLMa-

nbl

1. [ns BbipaBHMBAHMSA NOTEHUMANOB MOAK/TIOUMTE BCE YCTPOMCTBA K LWMHE Bbl-
PaBHVBaHMS MOTEHLIMAMOB.

2. MpucoeamHuTe akpaH kabend wiHbl CAN KO BCeM NoOKIYEHHbBIM YCTPON-
cTBaM.

BapuaHT 2: coeguHaeMble YCTPONCTBA MMEIOT pasHble NOoTeHLMasbl

YunTbiBaNTeE, YTO 3KPAHUPOBaHKME B 3TOM BapuaHTe AencTeyeT cnabee.

1. MpucoeanHuTe akpaH kabens wiHbl CAN ToNbKO K OAHOMY YCTPOWCTBY.
2. MpucoegnHUTE XMnbl 3KpaHnpoBaHHoro kabena wmHbl CAN B COOTBETCTBIM
C MpUMNaraeMom 3nekTPOCXeMOM.




6.6.3.2 MoHTax HarpysoyHoro pesnctopa wnHsel CAN

Ecnm ycTpolicTBo ByaeT MCnonb3oBaTbhCs B pexmMe napannenbHon paboTsl,
Heobxoamnmo ¢ obomx koHLoB WnHbl CAN Mexay CAN_L n CAN_H ycTaHoBUTb
no Harpy3o4HoMy pesunctopy 120 OM (CM. npunaraeMyto cxemy CoeiuHeHs).

GND
| OUT 20MA

F-
(gi

2

E)_(_
oo
SIS

)

U IN 10B
RS485 N

@

)

RS485 P

C

CAN GND

o

)

@)
=

G

Puc. 49: YcTaHoBUTe HarpysouHblii peanctop/RS485 n CAN

1| Pe31CTOpHbIN KOHTAKTHBbIN psif, 2 | RS485

3| CAN 4 | Al: pe3ancTOpHbIV KOHTaKTHbIV psig, X4

5 | HarpysouHbii peanctop RS485 120 6
Om

HarpysouHbin pesnctop 120 Om

6.6.4 TllopcoepnHenmne SCADA
YBEJOMJIEHWE OnacHocTb noBpexaeHus yctponctea!

6.6.41

Vicnonb3oBaHmne HenoaxoaaLmx kabenen nepefadm AaHHbIX MOXET NPUBECTH

K MOBpeXAeHWio YCTPOMCTBA.

> Vcnonb3yiTe Tonbko kabenu nepeaayn AaHHbIX, KOTOpble COOTBETCTBYIOT
HUXenprBeaeHHOMY OMUCAHUIO.

B 3aBMCMMOCTIM OT MCNoNb3yeMom CUCTEMbl YNpaBieHns AN NOACOeAUHEHNS
YCTPOWCTBA ClefyeT NCMOMb30BaTb OAMH 13 yKa3aHHbIX HUXE BAPUaHTOB.

MocnepoBatenbHbI MHTepderic RS485 (COM-X4)

Mpu ncnonb3oBaHMK NocnefoBaTesibHOro MHTepdenca RS485 Heobxoammo ¢

060MX KOHUOB WKHbI RS485 ycTaHoBUTL No HarpysouHomy pesuctopy (120 Om).

1. MogknoumTe Xmnbl 3KpaHnpoBaHHoOro kabend Kk koHTaktam 6 (RS485 N), 5
(RS485 GND) 1 4 (RS485 P) wtekepa COM-X4.

2. HanoxwuTe akpaH kabens n npukpyTUTe ero BUHTaMm K Habopy AN SKpaHu-
pOBaHWs, BXOOALLEMY B KOMMIEKT MOCTaBKU.

3. NnTtepdeiic RJI45 COM-X1 n nHtepdenc CPU-X4 coeamnHmTe Mexay cobom ¢
MOMOLLbIO MpUAaraemMoro naty-kabens.
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6.6.4.2 TMocnepoBaTtenbHbin MHTepdenc RS232 (D-SUB 9-kKOHTaKTHbIN)

Kabenb nepepayn gaHHbIX
Vlcnonb3yinTe ONs NnoAcoeamMHeH s yCTpocTea Yepes nHTepdenc RS232 ka-
6enb nepefayyn JaHHbIX, COOTBETCTBYIOLMI Clefytouen cxeme:

Puc. 50: Kabenb nepegaun gaHHbix RS232 (9-koHTaKTHbIN)

LLITekepHbI pazbeM D-SUB 9-kOHTaKTHbIN
lcnonb3ynTe TONbKO 9-KOHTaKTHbIE WTeKepHble pazbeMbl D-SUB ¢ ykazaHHbIMM
HU>Xe CBONCTBaMM.
- LTekep pomxeH nMeTb MeTaNIMYECKUI UMW METANM3MPOBAHHbIV KOPMYC.
- OKpaH kabensa fonxkeH ObiTb COedMHEH CO LUTEKEPOM COMMAacHO OAHOMY M3
CnefyoLnx BapMaHTOB:
— MPUBUHYEH K 32KMMY A7151 Pa3rpy3Kn MEXaHUYeCKOro HaTsKeHUS;
- MpUNasH K KOpnycy wrekepa.

o R
K
’0‘1‘ 0’0‘0“ jr—|
b

Puc. 51: NMpumep skpaHa, NpynasHHOro K Koprycy LTekepa

MopokntoyeHune

1. MNMoacoeanHUTe 9-KOHTAKTHbIN LWTEKepHbIN pasbeM D-Sub k nHTepdeicy
COM-X3.

2. CoegnnHunte nHTepdeinc RJ45 COM-X1 ¢ uHtepdeincom CPU-X5 ¢ nomolibio
npunaraemMoro CoeauHnUTeNnbHoro kabens.

6.6.5 lNopkniovyeHne NpoBOAOB K BHELWIHUM YCTPOMUCTBAM

° [na nydwero o630pa NpUcoOeanHANTE NPK 31eKTPOMOHTAXE POBHO CTOSb-
I KO MPOBOAOB, CKOMTbKO HEOOXOAMMO.
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6.6.6

6.6.7

MopsAoK NOAKMOYEHWA MPOBOAOB K BHELLHWM YCTPOMCTBaM

v Mcnonb3ayrTe ons noakmoveHust ToNbKo CneunduLMpoBaHHblie kKabesnu.
CobntopaiTe yKkasaHus, npuBefeHHble B pasaene PekoMeHayeMble kabenu.
[»>Pazgen 6.6.1, CtpaHuua 56]

> lNopcoeanHnTe NnpoBOAa YCTPOWCTBA K BHELLHMM YCTPOMCTBAM COracHoO
npunaraloLMcs CxeMam CoeIMHeHNs.

3J'IeKTpOMOHTa)K 0149 USMepeHUA Harnpsa>XeHnd 1 ToKa Ul

3almTUTe 3NeKTPUYECKYIO LieMb A18 M3MEPEHUS HAMPSIXXEHNS B COOTBETCTBUM C
MCMoMb3yeMbIM cedeHnem kabensa. MoXHO MCNonb30BaTh YKasaHHble Huxke Th-
Mbl NpefoxpaHuTenei.

JInHeWHbIN 3aWMTHBIN aBTO- | MnaBkM NnpepoxpaHuTenb

MmaT
CraHpapT IEC 60947-2 IEC 60269
PacyeTHoe HanpsxeHune 110/230 B (L-N)

PacyeTHasa cuna Toka 1,6 MA..16 A
XapakTepuctuka B, C,KunmZz BbicTpopernicTeytowmni,

CcpedHeVNHEepPLMOHHbIA Unn
MHEPLMOHHbIN

PacueTHas koMMyTauMoHHas 50 kKA
cnocobHoCTb Mpu ycTaHoBke cornacHo IEC 61010-2-30 CAT 11: 10 kA

Tabn. 12: JonycTuMble TUNbl NpefoxpaHuTenemn

OpHodasHoe M3MepeHMe Hanps>XXeHUs 1 Toka

1. NamMepeHure HanpsixeHns: BBeauTe xunbl B knemmol UI:X1-4 (nposoa N) n
Ul:X1-3 (npoBop L) 1 3aTaHWUTE BUHTbLI C MOMOLLbIO OTBEPTKMU.

2. NamepenHue Toka: BBegmTe xunbl B knemmbl ULXT-2 (1) n ULXT-1 (k) n oTBepT-
KW 3aTAHNTE BUHTbI C MOMOLLLbIO OTBEPTKM.

TpexdasHoe M3MepeHMe Hanpsa>keH s 1 Toka

Ecnu Bbl XOTUTE BBINOMHNTL TpexdasHOe M3MepPeHNe HaMPSKEHWS 1 TOKa,
cobnopanTe ykasaHus No 3N1eKTPOMOHTaXY, MPUBEAEHHbIE B COOTBETCTBYHO-
LL|EM OMUCAHMN.

3J'IeKTpOMOHTa)K aHanorosbix Bxogos Al

MO>XHO NOACOEANHNTL aHANOrOBbIE AATUYMKM YKa3aHHbIX HIXE TUMOB.
- 0/4..20 MA
- 0.108B

[na 6e30WnboYHON perncTpaummn aHaioroBbix CUrHaIoB HEOBXOAMMO Noa-
KHOYUTb 9KpaH kabend K npunaraemMoi KnemMMHoOW Konoake ans akpaHa. [pu
5TOM 3KpaH Kabena AoMKeH pacnonaraTbca MakCMManbHO BIM3KO K coedmHe-
HUIO, YTOBbBI COKPATUTh PACCTOSHME [0 HESKPAHMPOBAHHbIX MPOBOAOB.
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bnok-cxema n BapuaHTbl COeAMHEHUA

[ABYXNPOBOAHOTO YeTbIPexnpoBOAHOTO TPexnpoBOAHOro 4eTbIpexnpOBOAHOrO

N3MepuUTENLHOro N3MepuTENLHOrO N3MepUTENLHOTO M3MepUTENbHOrO

npeoGpasosatens ¢ npeo6pasoBarens ¢ npeoGpasosatens ¢ npeoGpa3soBatens ¢

Puc. 52: Bnok-cxema gna aHanorosbIx BXO40B

1. BBeaunTe Xunbl NPOBOOOB B KIEMMY LUITEKepa M 3akpenmnTe 1Mx C MOMOLLbIO OT-
BEPTKU.

2. BcTaBbTe wrekep B COOTBETCTBYIOLLEE MHe300 COMrMacHO CXeMe COeAnHeHNs
1 3aTAHUTE BUHTDI.

6.6.8 SnekTpoMoHTax undposbix Bxogos DI

Ecnu Bbl xoTHTe ncnonb3oBath LMdpoBble BXOAbI, HA HUX ClieqyeT noaaTb BCO-

MoratensHoe HanpskeHne 110 B ona DI 16—110 B u 24 B pna DI 16—24 B.

1. BeeauTe xunbl npoBoAoB B knemmy wrekepa DI 16—110 B DI 16—24 B B
COOTBETCTBUMN CO CXEMOW COEAMHEHMS 1 3aKPEMNUTE MX C MOMOLLbIO OTBEPTKM.

2. BcTaBbTe WTekep B COOTBETCTBYIOLEE MTHE3A0 W1 3aTAHUTE BUHTbI.

6.6.9 DnekTpoMoHTax uMdpoBbIx Bbixogos DO
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Puc. 53: Briok-cxemMa ans umdpoBsbIX BbIXOA0B

1. Beegute xunbl NMpOBOOOB B KJ1IeMMY LUTEKepa COrflaCcHO cxeMe coemHeHnA 1
3aKpennTe X C MOMOLLbIO OTBEPTKN.
2. BctaBbTe LITeKkep B COOTBETCTBYOUee rHe340 M 3aTAHNTE BUHTDI.

6.6.10 2neKTPOMOHTaX PE3UCTOPHOIro KOHTAKTHOro psiga

MopokniounTe pe3ancTOPHbIN KOHTaKTHbBIN pad k pasbemam COM-X4 1 Al 4 B co-
OTBETCTBUMW CO CXEMOW MOAKITIOHEHUS.
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6.6.11
A OCTOPOXHO!

6.6.12

6.6.13

JIMHenHbIN 3alWMTHbBIN aBTOMAaT

CeyeHue kabens

SnekTpoMoHTax Mmoaynsa CP5.241-S2

OnacHoCTb BO3ropaHus 1 nospexxaeHusa yctponcraal

OnacHOCTb BO3HNMKHOBEHMA NoXapa 13-3a HeMpaBMbHOro pacyeTa npoBo-
[OB AN NUTaHua Moaynen 24 B. 9To MOXeT NpMBECTM K CEPbE3HbIM OXOram
N MaTepuanbHOMY yuepby.

> Vicnonb3yiite Tonbko Nnposoaa ceveHrem 1,5 mm?,

Mcnonb3ynTte moaynb G1 (PULS) Tonbko Ana nMTaHua KOMMOHEHTOB 3TOro
1N30enma 1 NponoxmTe Kabenm no MakCUManbHO KOPOTKOMY MyTu (Makc.
AnvHa npoBoda 2,5 M). B npoTVBHOM criyyae BO3MOXHbI HApYLLEHWs B pa-
boTe.

Mopkntounte Moaynb G1 (PULS) B cOOTBETCTBUI CO CXEMOW COEANHEHMUS.

MoHTax coegmHeHnn mexxay moagynamm COM-ETH, COM-
ETH-FO, BES

1. BBegouTe Xunbl NPOBOAOB B KIEMMY LUTEKEPA U 3aKpenunTe 1X C MOMOLLbIO OT-
BEPTKM.

2. BcTaBbTe WTekep B COOTBETCTBYIOLLEE FTHE340 COMMACHO CXeMe COeAHEHUS
M 3aTAHUTE BUHTDI.

l—lo,u,Kmoqume K TIMHUW NeKTPONnNTaHUA

yCTpOI;ICTBO paspellaeTca NoAKIYATb TOMTbKO K 2/TEKTPUHECKKMM LieNAM, OCHa-
LLleHHbIM BHELUHWM YCTDOPICTBOM MaKCMMaslbHOW TOKOBOM 3aLLMTbl M MHOTOMo-
JTIOCHbIM aBTOMATOM MUTaHNA, 4TObbI B cny4yae HeO6>(O£I,I/IMOCTl/I (CepBl/lC, peBun-
SN T. J_'J,.) MOXHO BbINTO MOMHOCTBIO OTKIYUTL o6opynosaHme OT Hanpsaxe-
HWA.

[ns 3Toro MoOXHO MCNONb30BaTh aBTOMATLI MUTAHWSA, COOTBETCTBYIOLLME CTaH-

paptam [EC 60947-1 n IEC 60947-3 (Hanpumep, crunosom BeiktovaTens). [pu

BblbOpe TMMNa aBTOMaTa NUTaHWS COBNIOAANTE XapaKTEPUCTUKM KOHKPETHbIX

3NeKTpUYeckmx Lienen (HanpsaxeHune, MakcnMManbHble Toku). Kpome Toro,

cobnopanTe NprBeAeHHbIE HUXE YKa3aHWA.

- ABTOMAT NUTaHWA OOMXeH ObITb NErKOAOCTYMHbIM A4 NepcoHana

- HaaeTomate nuTaHus 4OMKHO BbITh yKas3aHo, As Kakoro yCTpoWCTBa U Ka-
KMX NEeKTPUYECKMX Lienel OH NpefHa3HaYeH

- ABTOMAT NUTaHWA HEe AOMKEH SBNSTHCA COCTABHOW YaCTblO CETEBOWN NINMHUN

- ABTOMAT NUTaHWSA He AOMXKEH NPepbIBaTb 3alLMTHOE COedMHEHWE

3alWmMTnTe LUenb 3MeKTPONMTAHMA C MOMOLLBIO IMHENHOMO 3alLMTHOro aBToMaTa.
JIMHEMHbIN 3aLUMTHBIM aBTOMAT AomkeH 061aaaTh CNeayoLMMM XapakTepUCTU-
Kamu:

- pacyeTHada cuna Toka 6...20 A;

- xapakTtepuctuka cpabatbiBaHus: B, C, K nnn Z

[na uenu snekTponuTaHua UCnosb3yinTe Kabesb, NonepeyHoe ceyeHmne KoTo-

POro NOAXOAWT 4SS BbIBPAHHOMO NMHEMNHOrO 3alMTHOrO aBToMaTa (He MeHee
1,5 Mm% AWG 15).
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[MopkntoyeHme K TIMHUKN 3MIEKTPONUTAHUS

YT106bI NOAKMOYUTb MCTOYHMNK S1EKTPOMUTAHMA, BbINOMHUTE Cedytolme gen-

CTBUS:

> BbinonHuTe nogkniodeHme MCTOYHKMKA 3NEeKTPONMTAHWS B COOTBETCTBUM CO
CXeMoW coeguHeHus, BXoOALWen B KOMMIEKT NOCTaBKU.
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6.7 lNpoeepka paboTbl NpuBoaa

o Ecnu nmetoTcs kakne-nnbo HEACHOCTN OTHOCUTENbHO MPOBEPKM PAabOoThI
I npusoaa, obpatuTech Ha dupmy Reinhausen GmbH.

6.7.1 lpoeepka paboTocnocobHOCTH

Y106bl yHeamThca B NPaBuibHOCTM NPUCOEANHEHNSA PEryNAaTOpa HANPSXKeHWs,
npoBepbTe ero paboToCNoCOBHOCTD.

YBEJOMJIEHWVE OnacHocTb NOBpeXAeHUS YCTPONCTBA U BHELUHUX YCTPONCTB!

Henaanexallee noakoyeHme yCTpOMCTBa MOXET NMPUBECTU K ero nospexaie-

HUIO 1 MOBPEXAEHWIO BHELIHMX YCTPOMCTB.

> lNepen BBOAOM B 3KCM/IyaTaLMio MpoBepbTe ODLLYIO CXeMy COedMHEHUIA.

> [Nepen BBOAOM B 3KCMyaTaLMIO MPOBEPbTE NUTAtOLLEe HAMPSXXEHNE 1 13-
MepeHHOoe HanpsixxeHue.

Bo Bpemsi npoBepku ybeaomuTech B CriefyioLem.

- [locne nogknioveHWst yCTPOMCTBA K CETU NMUTAHUS Ha AMcrnee oTobpaxaeTcs
norotun MR, a 3aTem pabouee OKHO.

- Ha nepepgHei naHenn yCTpOWCTBA, B IEBOM BEPXHEM YIIly, 3aropaeTcs CBeTO-
OVIOA VIHAMKATOP BKMIOYEHMS MUTAHUS.

YCTPOWMCTBO YCTAHOBMNEHO M FOTOBO K KOHGUIyprpoBaHuio. Heobxoammele ans

3TOro AeNCTBUA ONMUCaHbl B CriedytoLler rnase.

6.7.2 BbinonHeHwWe ncnbiTaHMA U30NALUN

yCTpOVICTBO MOCTaBAETCA Nocsie NpOBEPKN. Ecnn Tpe6yech BbIMOJTHNTb UCTbl-
TaHne n3ondaunmn, co6mo,u,a|71Te npmBeAeHHbIe HXKE YKa3aHWA.

YBEJOMJIEHVE OnacHocTb noBpexaeHus yctponctea!

VicnbiTaHve M30n9UMK C UCMbITATENbHBIM HAMPsSXXeHWeM, NPeBbILLAIOLLNM

MakCHMasnbHO AOMYCTUMOE, MOXET MPUBECTM K NOBPEXAEHMIO YCTPOMCTBA.

> BbinonHsnTe ncnbiTanne 30nsaUMIn C UCMbITATENbHBIM HaNPsSXKEHMEM,
MEHbLIMM WY PaBHbIM MaKCMMaNbHO AOMYCTUMOMY.

> BbinonHsnTe ncnbiTaHue M3onaumm TonNbKo Ha AOMYCTUMbIX MHTepdecax.
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B 3aBMCMMOCTM OT KOHOUIYpaLIMYM YCTPOMCTBA pa3peLlaeTcs UCMbITbIBATb TOMb-
KO MepeyvncneHHble HUxXe Moaynn. 3anpeLlaeTcs UCMbIThbiBaTb BCE OCTaNIbHble
MoayIu.

UHTepodeiichbl MapameTpbl ucnbiTaHns

Makc. ucnoitatenb-  Makc. npogomkun-  JluHenHoe ns-  [opor Toka oTk/toYe-
HOE Hamnpsi)XeHWe  TeNbHOCTb UCMbITa- MeHeHue HUsa

MCONTROL® 7 R-A | L1(L+), N (L-) 2,0kBAC 2c 5c¢ >10 MA
ACDC
MCONTROL®7R-A | L+, L- 2,0kB AC 2c 5c¢ >10 MA
DC
Al-8340 X2-9 Ha 8 2,0 kB AC 2c 5c¢ >4 MA
X2-7 Ha 6
X2-5Ha 4
DO-8212 DO 2,0 kB AC 2c 5c¢ >1MA
G1(PULS)n G2 N, L 2,0kB AC 2c 5c¢ >4 MA

Tabn. 13: JonycTuMble UHTepdenchl U UCMbITaTeNbHbIE MAPaMeTPbl AN UCMbITaHWUA N30ALMK
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7

YBEJOMIJIEHWE

7.1

Beop B akcnnyaTauuio

Mepen BBOOOM yCTPOMCTBA B 3KCMITyaTaLmMio HEOOXOOMMO HACTPOUTD HEKOTO-
pble NapameTpbl 1 NMPOBEpUTL ero dyHKLMOHMpoBaHKWe. [encTeus, KoTopble
HY>KHO BbINOMHNTbB A1 3TOrO, ONKMCaHbl B Criefyowmx pasaenax.

[MoBpeXxxaeHns yCTpOMCTBA U BHELLHUX YCTPOMCTB

HeHaﬂ,nexau_Lee nogkrtvyeHmne \/CTpOl7ICTBa MOXeT NMpnBeCTM K ero noBpexae-
HNIO N MOBPEXOEHNIO BHELLHNX YCTpOIZCTB.

> lNepen BBOAOM B 3KCMIyaTaUMio NpoBepbTe ODLLYIO CXeMY COeOMHEHUIA.

YcTaHOBKa COeANHEHUS C CUCTEMOM BMU3Yyanun-

3aunun

CoeamHeHMe C CUCTEMOM BU3YasTM3aLMM MOXHO YCTAaHOBUTb YKa3aHHbIM HXKe
obpasom.

TpeboBaHua K cucTeMe

[na noctyna K cucTemMe oHnamnH-smayanusaumm tpebyetca MK ¢ 6paysepom ¢
nogaepxkor HTMLS. MHamkaums onTManbHO paccymMTaHa Ha YKasaHHble Huke
Bpaysepbl.

- Microsoft Edge

- Google Chrome™

YcTaHoBKa coeguHeHus Yepes nepegHuin uHtepdeic

[nsa coeomnHeHus yepes nepedHUin MHTePdENC yCTPOMCTBO OCHALLEHO cepBe-

pom DHCP. [1ns ycTaHOBKM coeMHeHNs Yepes nepeaHuii uHtepdeiic Beino-

HWTe crnefylolme OeNCTBUS:

1. Coenmnute MK 1 ycTponcTo ¢ nomoulbio kabens Ethernet (lwtekep RJ45)
yepes nepenHul nHTepdelic.

== .
5 q
pEL = 1

Puc. 54: YcTaHoBKa coefmMHeHUs Yepes nepeaHuin nHTepdenc

2. AktmsupyinTe Ha [NK aBTOMaTn4eckoe npucsoeHune IP-agpeca yepes DHCP.

3. YkaxuTe Ha K B bpay3sepe IP-agpec cucTeMbl BM3yanusaumm http://
192.168.165.1 Unn Npu akTMBMpOBaHHOM SSL-indpoBaHum https://
192.168.165.1.

» 3anycTuTca cucTeMa BU3yanmsaumnn.
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68

Beoga B akcnnyaTaumio

YcTaHoBKa coeauHeHus Yepes nHTepdenc Ha 3agHern naHenn Moaynsa
6noka CPU

YTOObI YyCTAHOBUTb COeAMHEHME C CUCTEMOV BU3yanm3aumm Yepes nHTepdeic
Ha 3aaHel naHenu, Heobxoammo noakmounTs MK k nHTepdency X2 nnm X3 mo-
ayna CPU. Mutepdeiic He ncnonbayeT cepsep DHCP, nosToMy Bbl AOMKHbI Npu-
cBouTb cBoeMy K noctoanHbIn IP-aapec. [Npu aTom cobniofanTe npreeaeH-
HbI HUXe NpuMep KoHbUrypaumu.

NHTtepdeiic KoHdurypauus

CraHpapT CPU-X2 IP-appec: 192.168.165.1 (He HacTpanBaeTcs)
MK IP-appec: 192.168.165.100
Macka nogceTtu: 255.255.255.0
OnumoHanbHo CPU-X3 IP-appec: 192.0.1.230 (3aBoackasa HacTpomn-
Ka)
MK IP-appec: 192.0.1.100

Macka noacetun: 255.255.255.0

Tabn. 14: Mpumep KoHUrypaumm nHtepdeincos

TpeboBaHua K cucteMe

[na noctyna k cucTemMe oHnamnH-smsyanusaumm tpedyetca MK ¢ 6paysepoM ¢

nopgaepxkon HTMLS. MHamkaums onTvManbHO paccymTaHa Ha YKasaHHble Huke

Bpaysepbl.

- Microsoft Edge

- Google Chrome™

[na ycTaHOBKM COeAMHEHUA BbINOMHUTE Crefytollee:

1. CoenmruTte MK 1 ycTponcTso ¢ nomolbto kabens Ethernet (lwitekep RJ45)
yepes nHTepdemnc CPU-X2 nnn CPU-X3.

|

RS232

CP - 8050
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RS485

ETH T

]

E
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o
m]
m
i
=]

ETH ‘

ogoogo

|

Puc. 55: MpuMep ycTaHoBKM coefnHeHNs Yepes nHTepdeic CPU-X2

2. MpuceonTe MK yHMKanbHbIN IP-agpec, KOTOpbIM HAXoOAMTCA B OAHOW NoAceTH
C YCTpOWCTBOM (Hanpumep, 192.168.165.100).

3. YkaxuTe IP-agpec cmcTeMbl BM3yanm3aumm (192.168.165.1) B 6pay3epe Ha
MK.

» 3anycTuTca cucTema BU3yanmsaumn.
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7.2 HacTtpowka a3bika

7.3

7.4

DTOT NapaMeTp MO3BOMSET BbIOPATH A3bIK MHAMKALMK HA YCTporicTBe. B 3aBu-
CMMOCTW OT KOHUIypaLMU YCTPOMCTBA Bbl MOXETE BblIOpaTh pasHble A3bIKM.

AHrnnnckmn NTanbsHckumn
Hemeukun MopTyranbckui
®OpaHuy3ckui Pycckunn
McnaHckunin Kutanckun
Kopewckui Monbcknin
AnoHckun CnoBeHckui

Tabn. 15: HactpavBaeMbie A3bikM MHAMKALMUN

1. Ha naHenun cocToaHmna HaxmMmTe KHOMKY A3blK nau BbIGepUTE MyHKT MEHIO
Hactpoiiku > MNapameTpbl > Cuctema > Obime aaHHble > A3biK.

@EN
Puc. 56: Hactpowka s3bika

2. B okHe cnucka BoibepuTe A3bIK.

3. [Ons coxpaHeHMst U3MeHeHHOro napamMeTpa HaxkMmnTe KHomky MNpuMeHnTb.
» OTKpoeTca AManoroBoe okHo «[lepesarpyska yCTponcTea.

4. [1ns akTmBaLMmM HOBOIO A3blKa Nepesarpy3nTe yCTPOMCTBO.

HacTpowka aatbl U BpeMeHu

[ns HacTpoWKM aTbl U BPEMEHW AOCTYMHbI YKa3aHHbIE HIMXKE BO3MOXHOCTY.
- Py4yHasa HacTpoika

- CuHxpoHM3aLMs BpeMeHn Yepes cuctemy yrnpaeneHusa (SCADA)

- CUHXpOHM3aLMs BpeMeHN Yepes cepsep eanHoro spemern SNTP

[py MCNONBb30BAHMY CUCTEMBI YPaBEHNS YCTPONCTBO aBTOMATUYECKM CUH-
XPOHM3MpPYeET AaTY W BPEMS C CUCTEMOM ynpaBneHuns. Ecam Bbl XoTUTE MCNOMb-
30BaTbhcda cepBep eanHoro spemMeHi SNTP, HeobxoOMMo HaCTPOUTL COOTBET-
CTBYIOLLME NapaMeTpsbl.

BbinonHuTe Ana aToro ykasaHus, npefacTaBneHHble B pasnene «Hactpoika Bpe-
MeHU Ha ycTporcTee» [P Pasgen 8.1.5, CtpaHnua 83].

3arpyska MHCTPYKLUMM MO 3KCnayaTauum

3arpysuTe MHCTPYKLMIO MO 3KCMTyaTalm ¢ yCTPOMCTBa, YTOBbl HadaTb BBOL, B
3KCMIyaTaumio 1 napameTpmpoBaHme yCTponcTaa.
> MeHeoxep nMnopTa/skcnopTa

D,OKYMeHT TakXe AOCTYNeH 0714 3arpy3km Ha KIMeHTCKOM nopTtane

myReinhausen https://portal.reinhausen.com nnu Ha Beb-caiTe
www.reinhausen.com.
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7.5

7.6

MacTep BBOAA B 3KCMyaTaLMIo

Ecnu npu HacTpolike BaxHbIX MapaMeTpoB NoTpebyeTcs cnpaBka no yCTpoun-
CTBY, BOCMOMb3yMTeCb MacTePOM BBOAA B 3KCMyaTaumio. MacTep BBOAA B 3KC-
nnyaTaumio NpefocTaBnseT BbIoop NapaMeTpoB, KOTOPbIE Bbl MOXETE NOCNefo-
BaTENIbHO HAaCTPOUTb.

MoapobHoe onmcaHme COOTBETCTBYIOLLMX NMapaMeTpoB CM. B r1aBe «Dkcryara-
uns» [P Pasgen 8, CtpaHuua 77].

[nsa Bbi30Ba MacTepa BBOAA B 3KCM/TyaTaLmio TpebyoTcst COOTBETCTBYO-
lwme npaea goctyna [P Pasgen 8.1.17, CtpanHuua 103].

C noMolLblo MacTepa BBOAA B 3KCMyaTaLUMio NapaMeTpbl HaCTpanBaroTCs crie-
AyoLWmnM 0bpasom:

1. BbinonHuTe BXOA Kak Nonb3oBaTenb ¢ HEOOXOAMMbBIMY MpaBaMu LOCTYMA.

2. BbibepuTe nyHKT MeHio HacTpoinku > MacTep BBoAa B aKCnayaTaumio.

Home
Bac npuBetcTByeT MacTep BBOAa B 3KCIJ/lyaTaLuio.
Bbi6epuTe A3bIK.
23
AHrannckun v
CobbiTus
B cny4vyae n3MeHeHUa A3blka TpeGyeTCﬂ nepesarpyska Ana npuMeHeHna UsSMeHeHnA. Mocne
riepesarpysku Mactep BBOAaA B SKCrlyaTaLyio aBTOMATUYECKM MPOA0IKaeT paborTy.
AaHHble

.ﬁ MpuMeHuTL

Hacrtpoikn

®RU SADMIN @HELP () REBOOT 2025-11-20 07:41 (W
Puc. 57: MacTep BBOAa B 3KCnyaTaumio

3. HaxxmuTte kHonky MNMpuUMeHUTb ANs 3anycka MacTepa BBOA B IKCMIyaTaLMio.
4. CnepnyinTe yKasaHWsaM Ha dKpaHe.

Mocne ykasaHus Bcex HeobxoamMblx Af1s BBOAA B SKCMNYATALMIO MapamMeTpoB
BbIMNONHWTE NPOBEPKY dYHKLUMOHMpoBaHusa [P Paspen 7.6, Ctpanuua 70].

[MpoBepka ¢yHKLNOHMPOBAHUSA

Mepen nepektodYeHmeM sKCrIyaTaummn B py4YHOM pexknMe Ha SKCryaTaumio B

aBTOMaTMYeCckoM pexume komnaHuna Reinhausen GmbH pekomerayeT Bbinon-

HWUTb NpoBepKy dyHKLUMOHWpoBaHUS. [poBepka GyHKLMOHNPOBaHWA perynsTo-

pa onucbiBaeTCA B noc/edytowmx pasgenax. [pu BbinonHeHUn niobbix Npose-

POK GYHKLMOHUPOBAHMSA AOMKHbI COBMOAATLCA CedytoLIME MYHKTbI,

- [nsa ynpasneHua yctporcteomM PIMH npu akcnnyataumm B py4HoM pexmnme
Heobxoammo neakTusmposaTb OVCTAH LIMOHHbBIN PEXUM.

- YnpaneHwue yctponcteoM PINH ¢ noMoLubio knaBumLLm nnu BO3-
MOXHO TOJIbKO MPU 3KCMyaTaumy B py4HOM pexmnme.

- Bbl BOWAKW B cMCTEMyY YCTPOMCTBA Kak Mosib3oBaTe b, 0bnaaaoLmii npasamMm
0719 MapamMeTpupoBaHns UM aAMUHNCTPUPOBAHNS.
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7.6.1

7.6.2

3aBofckMe napaMeTpbl MO3BONAT BOUTW B CUCTEMY B PONM aAMUHUCTPATOPa
cnenytolwmM obpasom:

- Mg nonb3osaTend: admin

- [laponb: admin

B xome npoBepkin GyHKUMOHUPOBaHMA HEOOXOAMMO HACTPOUTb BaXKHEMLLME Na-
pameTpbl. [NogpobHbie cBefeHWs O NPpUBEAEHHbIX NapaMeTpax CoAepXaTcs B
rnase «OyHKUMN 1 HacTporikmy [P Paspen 8, Ctparuua 77].

I'IpOBepKa M3MepPEHHbIX 3HAYEHMN U COCTOSAHUSA LI,VICI)pOBbIX
BXOO0B U BbIXOO0B

Nepen BBOAOM YCTPOMCTBA B 3KCMyaTaLMIO MpOBEpbTE JOCTOBEPHOCTb U3Me-
PEHHbIX 3HAYEHNIN U COCTOAHUA UMPPOBBIX BXOO0B M BbixoAoB. [1pyn Heobxoau-
MOCTW MCMNONb3yMTe ANS 3TOr0 AONONHUTENBHbIN M3MepUTEeNbHbIM Npubop And
NPOBEpPKM OTAENbHbIX M3MEPEHHbIX 3HAYEH W,

[ns NpoBepKM M3MepeHHbIX 3HAYEHNIN N COCTOSIHNSA LIMGPOBBIX BXOLOB N BbIXO-

[10B BbIMOMHNTE CcrefytoLlee:

1. BbibepuTe nyHKT MeHto JaHHble > Cuctema > AnnapatHoe obecnedeHue.

2. MNoouepenHo BbIGMpanTe oTAeNbHbIE MOAYN U NPOBepsiTe 0TOOpaXaeMble
M3MepeHHble 3HAYEHWS N COCTOsIHME LMbPOBbLIX BXOOOB M BbIXOAOB.

3. MNpw BO3HMKHOBEHWM OLLIMOOK MPOBEPbTE U3MEPUTENBHbIN KOHTYP U MPOBOA-
Ky [P Pa3nen 6.6, CtpaHuiua 56].

MpoBepka PpyHKUNM perynmpoBaHuns

B aToM pasgene npuBoamMTCs NOPSAOK NPOBepKy GyHKLUMI perynMpoBaHus

yCTpoMcTBa.

v TMuTatoLwee HanpsaXkeHWe [OIKHO ObiTb MOAKMOYEHO.

1. Ona Bbibopa akcnnyaTaumm B py4HOM pexmme HaxXMUTe KNnaBumLly b

2. HactponTe koadduLmMeHTbl TpaHchopMaLmMm N3MepmuTenbHOro TpaHchopma-
Topa HanpsxeHus, TpaHchopMaTopa Toka M NOAKMOYEHUSA U3MEPUTENbHbBIX
TpaHchopMaTopoB.

3. M3amepbTe dpakTnueckoe HanpsxeHme n CPaBHUTE C U3MEPEHHbIM 3HAYEHMEM
B MJTAaBHOM MEHIO YCTPOUCTBA.

4. BbibepuTe NyHKT MeHio MIaMepeHHble 3HavyeHus 415 0oTobpaxkeHns paboumx
3HAYEHMIN TOKA M MOLLIHOCTM M CPABHMUTE UX C MOKA3aHWSIMN U3MEPUTENbHbBIX
npmbopos.

5. OtperynupyinTe yctponctso PIH BpyUHYO C MOMOLLbIO KNaBULLN 2N nnu

TaknM obpasoM, 4Tobbl n3MepeHHoe Hanpsaxermne Uy, . cooTeeTcTBOBa-
No HacTpavBaeMoMy 3adaHHOMY HanpsxeHuto U, («3agaHHoe 3HaveHre 1»).

6. Beaute HeobxoamMoe 3aaaHHoe 3HadYeHve [P Paspen 8.4.2.1, CTpaHuua
152].

7. HacTtpoWTe WnprHy Nonochl B 3aBUCUMOCTM OT HANPAXeHWs CTYMNeHN
[» CTtpaHuua 166].

8. YcTaHoBuTe 3HaveHue 20 ¢ ans spemenu 3aaepxku T1 [P CtpanHnua 167].

9. YcTaHoBUTE NUHENHBI pexM BpeMeru T1 [ CTtpaHnua 167].

10. HaxmuTe kHoMKy N Ons nepekntoveHms yctponcTea PINH Ha ogHy cTy-

neHb BblLLe.

11. E,J'IH Bbl60pa SKCryaTaunn B aBTOMaATUHECKOM peXnMe HaKMNTE KnaBuLly

» Ecnu dakTuyeckoe HanpsakeHne HaxoamMTCs 3a MpeaenamMm LWMPKUHbI No-
nocbl, 4yepes 20 cekyHA perynsTop BepHeT ycTponcTso PIMNH B ncxogHoe
pabouee nonoxeHue.

12. [Onsa sbibopa aKcnnyaTaumm B py4HOM pexmMe HaxkMUTe KNaBuLLy i
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13.

14.

15.
16.

17.

18.

19.
20.

HaxmnTe KHonky [ V] 0ns nepekntoveHms yctponcTea PIMH Ha ogHy cTy-
neHb HUXe.
[nsa Beibopa akcnnyaTaumm B aBTOMaTUYECKOM pexmMe HAXMUTE KaBuLLy

mm

» Ecnn dpakTmnyeckoe HanpsxeHne HaxoaMTcs 3a npeaenamm WUpKUHbI No-
nocel, Yyepes 20 cekyHp perynstop BepHeT ycTtponcTeo PINH B ncxogHoe
paboyee nonoxeHue.

[nsa Beibopa aKkcnnyaTaumm B py4HOM pexmnMe HaXXMUTE KNaBuLly i

YcTaHoBuTe 3HaveHue 10 ¢ ans BpeMeHu 3aaepkm T2 1 akTuBMpymTe

[» CtpaHuua 169].

[Baxabl HAKMUTE E 0Nna nepeknoydeHms yctponcTaa PINH Ha aBe cTyne-

HW BbilLe.

[nsa Bbibopa sKcnnyaTaumm B aBTOMaTUYECKOM pexMMe HaXMUTE KaBuLLy

mm

» Ecnn dakTmnyeckoe HanpsixxeHne HaxoaMTCs 3a npeaenaMm WUPKUHbI Mo-
nocel, Yyepes 20 cekyH perynstop nepekmounT yctponcteo PIMH Ha oa-

HY CTyneHb HuxXe, ele Yepes 10 cekyHa — ellle Ha OOHY CTymneHb HuXe.

[ns Boibopa akchnyaTaumm B pyYHOM pexmMe HaKMUTE KNaBuLLy i

YcTaHoBUTe TpebyeMble 3HaYeHUs Ansa napameTpos Bpems 3agepxkn T1
[» CrpaHuua 167] v Bpems 3apepxku T2 [ Crpanuua 169].

Mpw BBOAE TpaHChOpMaTOpa B SKCMNyaTaUMo peKOMeHAyeTcs Npeasapu-

TenbHO HacTpouTb NnapameTp Bpemsa 3apepykku T1 Ha 100 cexkyHa. B 3aBu-

CUMOCTM OT YCNOBUI 3KCMyaTaumm Ans onpeaeneHns BpeMeHu 3aepxku
MOryT noTpeboBaTbcs AnnTenbHble HabnoaeHus. [Npu 3ToM Lenecoobpas-
HO PernmcTpupoBaTh M3MeHeHMe GaKTUYECKOro HaNPSXKEHMUA U KONMUYEeCTBO
nepekslYeHni, NPon3BeAeHHbIX 3a AeHb.

MpoBepka napannenbHon paboThbl

B aToM paspene npnBoanTCs NOPSAOK NpoBepky GYyHKLUMOHUPOBaHMS naparl-

ne

NbHOM paboThbl .

Mpennocbinkon Ans 6ecnepeboinHo napannenbHon paboTbl SBASETCS BBOL

YCTPOWCTBA B 3KCM/TyaTaLmMio Npy aBTOHOMHOM paboTe. YbeamTech B TOM, 4TO
yKa3aHHble HUXe YCIoBMs COBMOAEHbI.

Ha Bcex ycTponcTBax HaCTpOeHbl OAMHAKOBbIE paboyne napameTpbl A5 3a-

JAHHOro 3Ha4YeHuA 1 BpemMenun 3aaepxkm T1 [P CrpaHnua 167].

MapameTp «AKTMBMPOBaHME pexrMa napaniensHon paboTsl» [ CTpaHnua

177] ycTaHosneH Ha BKJ1.

BbibpaH TpebyeMmblin MeToq napasnienbHom paboTbl.

Ha Bcex ycTporicTBax HacTpoeHbl pasHble agpeca wiHbl CAN [P CTpaHnua

178] (= 0).

Bce ycTpoiicTBa HaxoAsTCs B OAHOM rpynne napannensHol paboThi.

- [pwn pacnosHaBaHuu napannenbHo paboTel Yepes rpynnoBOn BXOA: ANS
BCEX YCTPOWCTB CUIHaN NOAAETCs HA OAMH rPyMnnoBOM BXOL.

- [pwu pacnosHasBaHuu napannenbHon paboTbl Yepes TOMONOrnio: CUIoBble
BbIK/TlOYaTENM CKOHGUIYPUPOBaHbI U MepekiioYaloTcs Takmm obpasom,
YTO YCTPOWMCTBA Y4aCTBYIOT B pexuMe napaninenbHon paboThl.
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7.6.3.1 HacTpoWka 4yBCTBUTENBHOCTU NO KOHTYPHOMY peakTUBHOMY TOKY
B sToM pazpene onucbiBaeTcs HaCTpoOMKa YyBCTBUTENBHOCTM MO KOHTYPHOMY
peakTUBHOMY TOKY A5 MPOBEPKN GYHKLMOHMPOBaHWA MeToa NapasinenbHoM
paboTbl «MUHUMANBHbBI KOHTYPHbBI PEAKTUBHbIA TOK.
Ob6paTtuTe BHMMaHMe, YTO AN MeToda napannensHon paboTsbl «MruHMManbHbIN
KOHTYPHbIV PeaKTUBHbI TOK» CrieflyeT BbIMOMHUTL YKa3aHHbIe HMXe YCIOBUS.

[nsa Bcex napannensHo paboTaiouimx TpaHChOPMATOPOB HEODBXOANMMO NC-
NO/b30BaTh TPAHCHOPMATOPLI TOKA C OAMHAKOBbBIMI 3HAYEHUAMN NOTPebns-
€MOW MOLLIHOCTMW.

Ecnu Bbl xOT1Te peannsoBaTb PexnM napaiiensHon paboTbl C UMELWNMMINCA
yCTPOMCTBAMM, HEOBXOAMMO akTMBMPOBaTb NapamMeTp MoaepHmsaums
TAPCONE® 2xx [»Pasnen 8.3.9, CtpaHuua 149].

[ononHuTenbHyio MHGopMaumio cM. B pasgene «MUHUMabHbIN KOHTYPHbIN pe-
AKTUBHbIN TOKY.

YyBCTBUTENBHOCTb MO KOHTYPHOMY PEaKTUBHOMY TOKY HAaCTpanMBaeTcs Creayto-
1M obpasom:

1.

2.

Bbibepute MeToa napannenbHon paboTbl «KOHTYPHbIM peakTUBHbIN TOK.
YcTaHoBuTe 3HadeHre 0 % ana 4yBCTBUTENBHOCTM MO KOHTYPHOMY PeakTMB-
HOMY TOKY.

. [pu HeobxoammocTn akTnBMpyiiTe MmogepHusaumo TAPCON® 2xx [P Pazgen

8.3.9, CtpaHuua 149].

. C nomoubto ycTpoictse PMNH yctaHosnTe Ha 06oux TpaHchopMaTopax npu

ABTOHOMHOM pa6OTe OodnHaKoBoOEe d)aKTVNeCKOG HarnpsaxeHne.

. BkntounTe TpaHchopMaTopbl NapannensHo 1 3anyCcTuTe pexknM napannienb-

HOro yrnpaBsneHus.

» OKHO COCTOsIHWSA B MeHIo PexknM napannenbHoim paboTbl CBETUTCS CUHUM.

» Ob6a yctporctea TAPCON® 0omkHbl HAXOOMTbCA B Npeaenax WUpKWHbI No-
nocsl.

. Hactporite 3apgaHHoe 3HauyeHme aByx yctporcte TAPCON® Ha Tekylllee u3-

MepeHHoe HanpsixeHue [P Pasgen 8.4.2.1, CtpaHuua 152].

. Mepekniounte yctporcteo PIMH Ha oaHoM 13 TpaHchopMaToOpOB Ha OAHO MO-

noxexue PlNH Bbilwe, a HA BTOPOM — Ha ofgHO nonoxeHue PIMH Huxe.
» Oba yctpoictea TAPCON® nonxHbl 0CcTaBaTbCa B Mpeaenax WMpKWHbI no-
NOChI.

. MNocTenenHo nosbilLanTe HYBCTBNTENBbHOCTb NO KOHTYPHOMY pEaKTMBHOMY

TOKY [0 Tex Nop, Noka oTkioHeHue HanpsixeHns dU Ha rnaBHOM aKkpaHe He
BbIVAET 3a NpeAenbl WWPKWHbI MOMOCh (B 3aBUCUMOCTH OT YCTPONCTBA
TAPCON®, 6yneT 6onblie 1M MeHblle LNPWHbBI NOA0ChH).

. Ha Bcex yctponcteax TAPCON® HaxkmMuTe KnaBmLLy NS Bbibopa aKC-

nayaTaumMm B aBTOMATUHECKOM pexmnme.
» Bce yctporictea TAPCON® nepesenyT ycTponicTtea PIMH B nepsoHavasnb-
Hble nonoxeHus PIH.

Ecnn yctporicTeo PINH He Bo3BpaulaeTcst B nepBoHaYanbHOE NooxeHue
PINH, HeobxoaMMOo NOBBLICUTb HyBCTBUTENBHOCTD MO KOHTYPHOMY peakTmB-
HOMY TOKY.

Ecnu yctporicteo PINH BbINoONHsET nepektodeHme Ha OA4HO MMM HECKOMbKO
nonoxenHunn PINH Bbilwe, a BTOpoe YyCTPOMCTBO — Ha O4HO WU HECKObKO
MOMOXEHWNIN HUXE, YMEHbLUNTE Y4YBCTBUTENBHOCTD MO KOHTYPHOMY peak-
TVBHOMY TOKY.

[Mocne HaCTPOMKM YyBCTBUTETbHOCTM MO KOHTYPHOMY PeakTUBHOMY TOKY Mpo-
BepbTe AeCTBME MPaHNYHOrO 3HAYEHMA A19 BIOKMPOBKM MO KOHTYPHOMY peak-
TMBHOMY TOKY COMMacHO CneaytoLLemMy pasaeny.
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7.6.3.2 TlpoBepka rpaHM4YHOro 3HaYeHus A9 6J10KMPOBKM MO KOHTYPHOMY pe-

AKTUBHOMY TOKY

B aTOM pazpene nprBoamTCs NOPSOOK NpoBepKy GYHKUMOHNPOBaHMS BIoKU-

POBKM MO MaKCUMaNlbHOMY KOHTYPHOMY PEAKTUBHOMY TOKY .

v YCTaHoBWTE rpaHNyYHOE 3HaveHVe ans 6I0KMPOBKM MO MaKCUMaNbHOMY
KOHTYPHOMY peakTuBHOMY ToKy Ha 20 %.

1. Ha Bcex yctponcteax TAPCON® HaxxmuTe KnasuLly W Ans Beibopa sKc-
nnayaTaumm B py4YHOM pexnme.

2. B py4HOM pexuMe nepekntoymTe COOTBETCTBYIOLLMIA MOTOPHbIN NPUBOL, B
Hanpas/ieHWN Bbille B Takoe NoSIoXeHMe, YTobbl bblna 4OCTUIHYTa MaKkcu-
ManbHO JOMYCTMMas pasHumua paboudmx NonoxeHmin mexay AByMs paboTato-
LWMMM B Napannenn tpaHchopmatopamm (Hanpumep, 1-2 cTynexHmn).

° Mpn HacTponke GNOKMPOBKM MO MAKCUMANIbHOMY KOHTYPHOMY PeaKTUBHO-
I MY TOKY YKa3aHHbIM HUXe CNoCcoboM Mexay OTAENbHbIMU LLaramm Ha-
CTPOVIKM CnefdyeT BblAEPXMBATb MHTEPBAT OT ABYX A0 TPEX CeKyHA,.

3. B nyHkTe meHio Pexxum napannenbHoi paboTtbl > MeToa napannenbHou pa-
60711 HacTpoliTe MeTop, KOHTYpPHBI peakTUBHBIN TOK.

4. ['paHnyHOe 3HaYeHWe Ana BAOKMPOBKM MO MAKCUMaTBHOMY KOHTYPHOMY pe-
AKTMBHOMY TOKY YMeHbLUaMTe C YCTaHOBIEHHOro 3HadeHns 20 % ¢ warom
1%, noka He oTobpasnTcsa coobuleHne [paHmnyHoe 3HaqeHve a5 6/10KMpoB-
KM 1O MaKCUMAanbHOMY KOHTYPHOMY peakTUBHOMY TOKY MpeBbILLIEHO.

» Bce panbHenwee perynmposaHue 6nokupyeTcs.

» [10 MCTeYeHUM HAaCTPOEHHOIO BPEMEHN 3a4ePXKKn A9 coobLIeHMa 06
olmbke napannenbHon paboTbl 0TobpasnTcsa cooblieHne «bnoknposka
MO MakCUMaNbHOMY KOHTYPHOMY PeakTUBHOMY TOKY».

5. CHoBa ycTaHoBuTe H6osee BbICOKOE MpaHUYHOE 3HaYeHne A9 6NoKMpOBKM
MO MaKCUMarIbHOMY KOHTYPHOMY peakTMUBHOMY TOKY, MOKa He MCYEe3HET Co-
obuieHne [paHmyHoe 3HaqeHme Ass1 6/T0KMPOBKM MO MAKCUMAIbHOMY
KOHTYPHOMY PEAKTUBHOMY TOKY MpPEeBbILLIEHO.

6. [ns Boibopa sKkcnnyaTaumm B aBTOMATUYECKOM PexXMMe HAXMUTE KNaBuLLy
mm
» MOTOpHbIN NPUBOA ABTOMATUYECKN BEPHETCS B MCXOAHOE paboyee noso-

XeHue.

7. HacTpoiiTe paccumtaHHoe rpaHmMyHoe 3HadYeHne ans 6nokMpoBKM Mo Makcu-
ManbHOMY KOHTYPHOMY peakTUBHOMY TOKY Ha Bcex ycTpomncTBax TAPCON®,
paboTalolmxX B NapaniensHOM pexmme.

o Ecnu Ha ogHoM mnn Beex ycTpoicTteax TAPCON® oTobpaxaeTtcst cooblie-
I Hnel paHnyHoe 3Ha4YeHme ans 6/10KMPOBKIM MO MAKCUMAsIbHOMY KOHTYPHO-
My PeaKTUBHOMY TOKY MpeBbILLeHO, HECMOTPS Ha NPaBNIbHOE MOAKOYe-
HVe BXOOOB ynpaBnstoLLlero curHana Ha scex yctponctaax TAPCON®, Bce
yctporctea TAPCON® 6noknpytoTtcs.

MpUYMHbI 4N 3TOro MOryT BbiTb pasnuyHble. [oapobHyo nHdopMaumio
CM. B rnaBe YcTpaHeHue HencnpasHocTen [P Pasgen 10, Ctpanumua 208].

» [NpoBepka ¢yHKUMOHUPOBAHMSA MPAHUYHOMO 3HAYeHWs AN BOKMPOBKM MO
MakC1ManbHOMY KOHTYPHOMY peakTMBHOMY TOKY 3aBepLUeHa.

7.6.3.3 TlpoBepka MeTofa CUHXPOHM3ALUMKN CTYMNEHEN

B 3ToM pasgene npnBoamTca Nopsaok NpoBepkn GyHKUMOHUPOBAHMUSA CUHXPO-
HM3aUMM CTyneHel (BedyLWmnii/BeaoMbll).

74 Beog B akcnnyataumio  12882293/01 RU



Mockonbky B pexuvme napanienbHoi paboTsl no MeTony «ABToMaTuye-
cKas CMHXPOHM3ALMA CTYNeHen» CPaBHMBAOTCS TeKyLLME NOMNOXEHUS
PIMH paboTatolumx napannensHo TpaHchopMaTopoB, HEOBXOAMMO, YTOObI
5Tu TpaHchopMaTOpbl UMeNn OOMHAKOBbIE 0BO3HAYEHWA MONOXEHNN, &
curHanel Beiwe n Huxke Bbi3biBaNM Ha BCex TpaHCHOpMaTOpax oanMHaKoBoe
N3MeHeHVe HanpsixKeHUs.

MoBpexaeHne obopynoBaHNs U3-3a 06pa30BaHUA KOHTYPHOIO
peakTMBHOIO TOKa
HenpaanbHaﬂ HaCTpOl;lKa napaMeTpoB MOXET NpMNBECTM K MOBpeXOeHUIO 13-
3a o6paaoBaHm9| KOHTYPHOIo peakTMBHOIo Toka M BO3HMKHOBEHWA B pe-
3yfnbTaTe 3TOro neperpysku B MMHUAX nepedadun n TpaHchopmaTopax.

>
>

MpoBepbTe NacnopTHYIO Tabnuuky TpaHchbopmaTopa.
BbinonHuTe napametpuposaHue yctpoictea TAPCON® B cooTBeTCTBUN C
KoHdUrypaLmen TpaHCGOpMaTopoB.

Mepen nposepkont GbyHKUMOHMPOBAHMA BbIMOMHNTE Criedytolme OeNCTBUA:

1.

2.

MpurceonTe dyHKUMIO BeAyLLero ycTponcTea ogHoMy yctponctey TAPCON®.
MpurcBoriTe GyHKLMIO BEAOMOrO YCTPOWCTBA OCTaSIbHBIM YCTPOMCTBAM
TAPCON®.

. CpaBHuTe ykazatenu nonoxeHus PIMH Ha BeyLweM n BeJOMOM YCTPOMCTBAX.

Bce yctpoinictea TAPCON® gonskHbl nokasbiBaTb OAMHAKOBbIE MOMOXEHNS
PIMH. B npotuBHOM cnyyae nepekntoymTe BCe ycTporictea TAPCON® B ogun-
HakoBoe rnonoxeHue PINH.

BeinonHuTe npoBepKy GYyHKLMOHMPOBaHMSA YKa3aHHbIM HUe 06pasoMm.

1.

Ha BenoMoM ycTporcTBe HaxXMUTE KHOMKY AN BbIOOpA aKCnyaTaumm
B PYYHOM pexume.

. [Npn HEOBXOAMMOCTI HACTPONTE HarpaB/eHe NepekIYeHs BEAOMOro

YCTPOMCTBA.

. Ha Begyuiem ycTpoiicTBe HAXXMUTE KHOMKY Ans BbibOpa aKcnyaTaumm

B PYYHOM pexume.

. Ans nameHeHns nonoxenust PIH B py4YHOM pexmnme HaXMUTe Ha BeayLLeM

YCTPOMUCTBE KHOMKY B nnm ﬂ

. Ha BeJOMOM YCTDOVICTBG HaOOKMUTE KHOMKY and Bbl60pa aKCnNyartaunn

B aBTOMaTUYECKOM pexmnme.
» BepnoMoe ycTponcTBO nepekntovaeTcs B TO e nonoxeruve PINH, yto v Be-
ayliee yCTPOMCTBO.

. Ha Benylem ycTponcTee HaxXMUTE KHOMKY A5 BbIOOPpA aKCMnyaTaumm

B aBTOMaTM4YECKOM pexXunme.

. Ha BepoMoM ycTponcTBe HaxkMuUTe KHOMMKY & Y nna Bbibopa akcnayaraumm
H y y 6 y

B PYYHOM pexume.

. Ans n3meHeHunsa nonoxenusa PINH B py4yHOM pexnme Ha Be4OMOM YCTPOM-

CTBE HAXMUTE KHOMKY A v

» [1o ncTeyeHnn HaCTPOEHHOIrO BpEMEHW 3a4eP>KKM A9 CUTHAM3ALMN
owmnbkm napannensHom paboTbl [P CTpaHnua 179] Ha BedyLLeM yCTpoin-
CTBEe MMeeTCs pasHMLA B MONOXEHUAX C BEAOMbIM YCTPONCTBOM .

. Ha BenoMoM ycTponcTBe Heckonbko pas HaxkMmUTe KHOMKY [ A NSt pyYHOro

nepekntodeHns nonoxerua PIMNH Ha gonyctnMoe uncno cryneHer («Makcu-

MasibHast pa3HKMILIA B MOMOXEHMSAX»), & 3aTEM ellle Ha OHY CTyMeHb Bbile.

» [o ncreyeHMn HACTPOEHHOrO BPEMEHW 3a4ePXXKN ANS CUrHanm3aumm
oLWMBKM NapaniensHon paboTbl Ha BedyLLeM YCTPOUCTBE MMEeeTCs pasHu-
Lia B MOMOXEHMsAX C BeAOMbIM YCTPOUCTBOM.

» [1o ncTevyeHnn HaCTPOEHHOrO BPEMEHM 3a4eP>XKKM A8 CUrHaNM3aLmm
oLNBKM NapannenbHoin paboTsbl Ha BEAOMOM YCTPOWCTBE MMEeTCst PasHu-
Lia B MOMOXEHMsIX C BeAYyLLMM YCTPONCTBOM.
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10. Ha BeAOMOM yCTpOMCTBE HAXKMUTE KHOMKY Ons Bbibopa aKkcnayaTaumm
B @aBTOMATNYECKOM pexunme.
» Peakuma oTcyTcTByeT. BCe perynaTopbl HanpsaxeHua ocTaloTcs 3abnoku-

POBAHHbBIMU.

11. Ha BemylieM 1 BEOOMOM yCTPOMCTBAX HAXKMUTE KHOMKY Ans eoibopa
3KCMyaTaLMy B pyYHOM pexmMe.

12. Ha BegylieM 1 BeJOMOM yCTPOMCTBAX HAXMUTE LA a7 NS pyy-
HOW HACTPOWMKM 33AAHHOIO MONOXEHMUS.

» [NpoBepka dyHKUMOHUPOBAHMA METOAA CUHXPOHU3ALIMU CTYNEHeln 3aBeplue-

Ha.

PerynaTtop HanpseHus yCTaHOBMEH 1 BBEAEH B SKCMyaTaLmio.
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8

8.1

8.1.1

8.1.1.1

JKcnnyaraums

Cuctema

Obuwume
B OJAaHHOM MeHIKO MOXHO HaCTpOI/ITb O6LLLl/Ie rlapaMeprl.

HacTtpoika obwmx ¢yHKLMI ycTporcTBa

C NOMOLLbIO YKa3aHHbIX HUXE NapaMeTPOB MOXHO HAaCTPOUTL obLLme byHKUMK

yCTpoKcTBa.

> BblbepuTe nyHKT MeHio HacTpornku > MapameTpbl > Cuctema > Oblume gaH-
Hble.

MacTep BBOAA B 3KCMyaTaUMIO

[aHHbIM NapaMeTp NO3BONSET HACTPOUTL aBTOMATUYECKMIM 3anyCK MacTepa
BBOAA B aKkcnnyataumio [PPasgen 7.5, CtpaHuua 70] npm nepesarpyske ycTpom-
cTBa.

MHankaums naMepeHHbIX 3Ha4YeHUM

[aHHbI napameTp No3BoideT HACTPOUTb, K KaKOW CTOPOHE M3MEPUTENbHbIX
TpaHcHOpMaTOpPOB (MepBUYHOM MU BTOPUYHO) ByayT OTHOCUTLCS OTObpaxa-
eMble M3MepeHHble 3HaYeHVa 1 NapaMeTpbl PErynnMpoBaHuns.

O603HavyeHne TpaHchopmaTopa

C noMoLLblo 3TOro napameTpa MoXHO 3aaTb 0bo3HaueHne TpaHcdopmaTopa
ans ero naeHTndnkaumm. ObosHadyeHne TpaHchopmaTopa byaet oTobpaxkaTb-
€S Ha rMaBHOM 3KpaHe CUCTEMbl BU3Yyanm3aumm.

ONCTaHUMOHHBIN pexum

DTOT NapameTp NO3BOMSAET BbIOpaTb NPUHLIMM paboTbl YyCTPONCTBA B ANCTAHLMN-
OHHOM pexuMe. B 3aBMCMOCTU OT KOHGUTYpaLUK YCTPOMCTBA AUCTAHLMOHHbIN
PEXIMM MOXHO HACTPOUTb YKa3aHHbIM Hike 0BpasomM.

- Yepes cuctemy Busyanmsaumm (onums)

- Yepes undposble BXxodbl (onumsa)

Mo>HO BbIOpaTb YKa3aHHbIe HXKE HACTPOMKM.

HacTponka OnucaHue

Tonbko annapatHoe obecne- | YCTPOMCTBO NPUHUMAET KOMaHAbl Yepes LppoBble BXO-

4yeHune Abl.

Tonbko SCADA YcTponcTBo npuHmMMaeT koMaHabl Yepes SCADA.

AnnapaTtHoe obecneyeHne u | YCTPOMCTBO NPMHUMAET KOMaHAbl Yepes unbpoBble BXOombl
SCADA n SCADA.

Tabn. 16: Bbibop AUCTaHLMOHHOrO pexxuma

EovHuua nsmepeHusa Temnepatypsbl
C noMoLLblo 3TOro NapamMeTpa MOXHO HACTPOUTb, Kak YCTPOMCTBO OyaAeT 0Tob-
paxaTb TemnepaTypy: B rpaaycax Llenobcus (°C) unu Gapenrenta (°F).
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8.1.1.2

8.1.1.3

O603HavyeHne ycTporcTea

C NoMoLLbIO 3TOro NapameTpa MOXHO HaCTPOUTh 0H6O3HAYEHME YCTPOMCTBA, KO-
TOpOe No3BONUT ero naeHTMbUUMPOoBaThb. B 3aBMCHMOCTM OT KOHGUIypaumm
yCTpOMCTBA ero obo3HaueHmne NCNonb3yeTcs AN YKa3aHHbIX HUxke CryxO.

- CuCTeMHbIN XypHan

- SNMP

TekcT BXOOA

C NoMoLLblo 3TOTO NapaMeTpa Bbl MOXETe BBECTM COBCTBEHHbIN TEKCT, KOTOPbIM
ByneT oTobpaxartbcs B OKHE BXOAa B cncTeMy ycTponcTsa. [Nocne BBoaa 3Have-
HUS «-» YCTPOMCTBO ByaeT oTobpaxaTb CTaHOapTHbIN TekcT (YunTbiBanTe, 4To
Kaxpoe B3ammopencTene npotokonupyetcsal). Ecnm seectu npobers, ycTpoit-
CTBO He BydeT oTobpaxaTb TeKCT.

HacTporka aBToMaTnyeckoro Bbixoaa

Bbl MoxeTe HaCTpPONTb (byHKLI,l/HO aABTOMATNYECKOro BbIXoda nosib3oBaTenyd,

eCnn B TeueHue onpeaeneHHoro BpemMeHu He 3adUKCUMpOoBaHO HUKAKMUX Ael-

CTBWW C €ro CTOPOHbI. [1pn 3TOM yUnTbIBANTE NPUBEOEHHbIE HXE YKa3aHMS.

- B 3aBMCcMMOCTH OT HACTPOEHHbIX MApaMeTpoB sHeprocbepexeHud bpaysepa
nonb30BaTellb TaKXKe CMOXET aBTOMaTUYEeCKM BbINTU U3 CNCTEMbI, eClin 3Ta
dyHKUMA 4eaKkTUBMPOBaHA.

- [aHHasa HacTpoika pacnpocTpaHsaeTca Ha Bcex nonb3osatenen. Ecnm ans
nonb3oBaTens akTMBUpoOBaHa GYHKLMA « ABTOMATUYECKMI BXOAY, GYHKLIMSA
aBTOMATUYECKOrO BbIXOAA K HEMY HE MPUMEHAETCS.

> BbibepuTe nyHKT MeHo HacTpoiiku > MNapameTpbl > Cuctema > Obwme gaH-
Hble.

ABTOMaTH4yeckumn BbiIXo
[aHHbI napaMeTp No3BOMSET aKTUBMPOBAaTb GYHKLMIO aBTOMATUYECKOrO BbIXO-
Aa 13 cucTeMbl.

BpeMﬂ 00 aBTOMaTMn4eCKOro BbiXxoaa

D,aHHbIVI napaMeTp No3BOIAET HACTPOUNTb BpeMA, MO NCTEYEHNIN KOTOPOro Bbl-
MOMHAETCS aBTOMATUYECKMIN BbIXOA U3 CUCTEMDI npum OTCYyTCTBUM OencTBun Co
CTOPOHDbI MOJIb30BaTENA.

AKTUBMPOBaHME 1 AeaKTUBMPOBAHME CEPBUCHOIO AOCTYNa ANS MOoJb-
30BaTend

Ha ycTpoiictee nMeeTca dyHKUMA OCTYNA ANS COTPYAHNKOB TEXHUYECKON
cnyx6bl koMnaHun Reinhausen GmbH. 3ToT gocTyn no3BonseT AnarHocTnpo-
BaTb M YCTPaHATb HEMCMPABHOCTW ycTporcTaa. [ns obecnedyeHnsa nHbopmMaum-
OHHOW 6e30MacHOCTM aKTUBUPYMTE CEPBUCHBIN AOCTYN A4 NOMb30BaTesNs
TOMbKO Ha OrpaHWYeHHoe BpeMa AN YCTPaHeH st HEMCMPaBHOCTEN.

Ecnu Bbl 4eakTBMPOBAM CEPBUCHbIN AOCTYMN A5t NO/Ib30BATENS U YTPATU-
N1 Naposb 4OCTYNa A8 aOMUHUCTPATOPa, Bbl HE CMOXeTe cOpocUTb Na-
ponb agMUHUCTpaTopa. B cnyyae noTepu naponsg agMMHUCTpaTopa
YCTPOWCTBO HEOOXOAMMO COPOCUTL A0 3aBOACKMX HACTpoek. [1pu 3ToMm Bcs
coxpaHeHHasa Ha ycTpolricTee nHdopmauma (NapameTpbl, M3MepeHHble 3Ha-
YeHWst U T. [.) TepseTcs.

[na HacTponkM NapamMeTpa HeobXoAMMbI NMpasBa aAMUHNUCTpaTopa.

1. BbibepuTe nyHKT MeHto HacTpoiiku > MNapameTtpbl > Cuctema > Obine aaH-
Hble.

2. Hactponte napametp.

3. MNepe3arpysnTe yCcTpONCTBO A5 akTUBALMM M3MEHEHWNI.
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8.1.2

8.1.2.1

AKTMBaLMs cCepBUCHOro focTyna
STOT NapaMeTp No3BONAET aKTMBMPOBATb M AeaKTUBMPOBaTb GYHKLMIO cep-
BMCHOIo AOCTynNa Os4a nonb3oBatend.

KoHdurypaumsa cetn (ISM® Gen.2)

CeTeBad KOHGUIypaLma yCTPOMCTBA NOAPA3AenseTca Ha Tpy obnacTu.

- HacTtpowka ceTun: HacTpowka IP-agpeca, noaceTeBon Mackm U T. 4.

- HasHaueHwue ceTn: Ha3HaueHMe OAHOIO UM HECKONbKUX MHTepdencoB
Ethernet ona cetn

- AKTMBaUMA CeTU: AOCTYN K CETEBbLIM Cy>0aM, TakMM Kak OHMalH-BM3yanmnsa-
uma nnm SCADA

HasHaueHue cetn CeTeBble HAaCTpoOMKM HasHaueHue ceTeBbIx cnyx6
CPU X2 Cetb 1 Beb-Buayanusaums
COM-ETH X3
COM-ETH X1 CeTb 2 SCADA

Puc. 58: Mpumep koHpurypaumm: nutepdericol CPU X2 1 COM-ETH X3 HasHayeHbl ceTn 1. B
cetn 1 gocTyneH cepsuc oHnanH-eusyanmsaumnn. Mutepoeinc COM-ETH X1npuessaH k ce-
Tv 2. B ceTn 2 pocTynHbl cepBuc oHnanH-eusyanusauum n cepeuc SCADA (Hanpumep,

IEC 61850).

Y6enmtech B TOM, UTO Bbl He 06beaANHUNN ceTeBble HTepdenchl (He Bbl-
nonHanTe Tak HasbiBaeMble Bonding nnu NIC-Teaming). O6beanHeHue ce-
Tebix kapT (NIC-Teaming) MoxeT HapyLLNTb GYHKLIMIO CETEBOrO coemHe-
HUS.

HacTpownka cetn
B 3TOM MeHio MOXHO 3a4aTb CeTeBble HaCTpOVIKVI. B 3aBucuMocTum oT KOHCbl/lI'y—
paunmn YCTpOl;lCTBa BaM OOCTYMNMHO pa3HOe KOoJIM4eCTBO ceTen.

CeTb T Cy>XKmnT Kak cepBUCHbIM MHTepdelic. B ceTn 1 Takke Bcerga MoxHoO
YCTAHOBWUTb COEAMHEHME C CUCTEMOWN OHNANH-BU3yanm3aLmm.

> BblbepuTe nyHKT MeHio HacTpoiku > MapameTtpbl > Cuctema > CeTeBble Ha-
CTPOVIKW.

IP-appec cetn X
C nomMoLLbto 3TOro napameTpa MoXHO HacTpouTb IP-agpec ceTn.
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8.1.2.2

le/lCBOI;ITe OTAesNIbHbIM CEeTAM COOTBETCTBYOLME IP—aJ:Lpeca B Pa3/iM4HbIX
noaceTax. B NMPOTMBHOM C/ly4ae yCTaHOBKa COeaMHEHNA HEBO3MOXHA.

NopceTteBas Macka cetn X
C MOMOLLBKO 3TOIO NapaMeTpa MOXXHO HaCTPOUTb NOOCETEBYIO MACKy CETU.

YKkaxkmnTe OencTBUTENbHYIO ceTeByto Macky (oTmdHyto ot 0.0.0.0), B npo-
TMBHOM C/ly4ae HEBO3MOXHO ByAeT yCTaHOBUTL COeAMHEHNE C YCTPOW-
CTBOM.

Apnpec wnio3a cetn X
C MOMOLLBIO 3TOIO NMapamMmeTpa MOXHO HaCTPOUTb IP—a,D.pec LU1KO3a CeTun.

Mpu ykazaHnu 3HaveHns 0.0.0.0 w3 He ncnonbayeTcs.

HasHauyeHue ceTeBbIX MHTepdencos

B 3TOoM MeHto Bbl MOXeTe HasHaunTb Ethernet-uHtepdericel yctporictsa ans ce-

TV. BeinonHsnTe cnepytoLlme yKasaHus.

- Ecnn Bbl UaMeHnTe HasHaueHe ceTeBbIX MHTepdencos, MAC-aapec ceTn Mo-
XeT U3MEeHUTbCS.

- [eakTuBupyinTe BCe HeMcnonb3yemble BaMu ceTeBble MHTepdenchl. Tak Bbl
CMOXeTe pasrpy3unTb MOocy NPOMyCcKaHWs CeTu.

- Ecnu Bbl npumMensieTcs GOOSE: HacTpomTe ceTb, Yepes KOTOPYIO Bbl XOTUTE
nony4ats coobueHus GOOSE, Tonbko Ha oanH ceTeBol nHTepdelic. Tak Bbl
CMOXeTe pasrpy3uTb NOMOCY MPOMyCKaHUs CETU.

> BblbepuTe nyHKT MeHio HacTpornku > MapameTtpbl > Cuctema > HasHaveHne
ceTeBOro nHTepdenca.

HasHauyeHne cetn CPU X2
C NoMoLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTb, Kakasa ceTb OyaeT 4OCTynHA
yepes nHtepderic CPU X2.

HasHnaueHune cetn CPU X3
C noMolLbIo 3TOro NapaMeTpa MOXHO HACTPOUTb, Kakasa ceTb ByaeT AoCTynHa
yepes nHtepderic CPU X3.

HasHadeHune cetn COM-ETH X1
C NoMoLLblo 3TOrO NapaMeTpa MOXHO HaCTPOUTb, Kakasd ceTb ByaeT 4OCTyMHa
yepes nHTepdenc COM-ETH X1.

HasHauyeHne cetn COM-ETH X2
C NoMoLLbIO 3TOro NapameTpa MOXHO HACTPOUTb, Kakasa ceTb OyaeT A4OCTynHa
yepes nHtepderic COM-ETH X2.

HasnauveHune cetn COM-ETH X3
C noMolLbo 3TOro NapaMeTpa MOXHO HACTPOUTb, Kakasa ceTb ByaeT AoCTynHa
yepes nHtepderic COM-ETH X3.

HasnadeHue cetn COM-ETH X4
C NoMoLLblo 3TOro NapaMeTpa MOXHO HaCTPOUTb, Kakasd ceTb ByaeT AOCTyMnHa
yepes nHTepdpenc COM-ETH X4.
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HasHauveHne cetn COM-ETH X5
C NoMOLLbIO 3TOrO NapaMeTpa MOXHO HaCTPOUTb, Kakad ceTb OyaeT 4OCTyMnHa
yepes nHTepdbenc COM-ETH X5.

8.1.2.3 HasHayeHMe ceTeBON CyXO6bl
B 3ToM MeH!o Bbl MOXeTe Ha3HauUTb OOCTYMHbIE CeTEBbIE CNYyXXObl YCTpOMCTBa
Pa3HbIM CETSAM.
> BblbepuTe nyHKT MeHio HacTporku > MapameTtpbl > Cuctema > HasHaveHue
ceTeBbIX CNy0.

AKTuBauus cetu ansa seb-smsyanms.
C MOMOLLBIO 3TOIo NapamMeTpa MOXHO HAaCTPOUTb, Yepe3 KaKyto CETb OJTKHA
ObITb OOCTYMNHa cncrteMa oHnam H-BM3ya/iM3alnm YCTpOVlCTBa.

o HesaBncMo oT KoHbUrypaLumm, cnyxkba oHnanH-sM3yanmsaumnm scerga oo-
I CTynHa Yepes ceTb 1.

Axtneaums cetn gna SCADA 1
C nomMoLLbto 3TOro NapaMeTpa MOXHO HACTPOUTb, Yepe3 Kakyto CeTb AOMKHO
ObiTb AOCTYMHO coeamHeHne ¢ cnctemoin ynpasnenns (SCADA 1).

Axtneaums cetu gna SCADA 2 (onums)
C NOMOLLbIO 3TOro NapaMeTpa MOXHO HACTPOUTb, Yepes KaKyto CeTb AOMKHO
ObITb 4OCTYMHO coeAnHeHne ¢ cucTemon ynpasnerns (SCADA 2).

AxTmnaums cetu gna GOOSE 1 (onums)
C NoMOLLIbIO 5TOrO NapaMeTpa MOXHO HACTPOUTb, Yepes KaKyto CeTb [OMKHO
ObITb AOCTYMNHO coeamHerune ¢ ceToio GOOSE 1.

° Ecnu yctporicTso ocHaueHo IEC 61850 n GOOSE, To obe ¢yHkumm Bceraa
I AKTMBMPOBAHbI B 04HOM ceTu. I3MeHeHMe napamMeTpoB AKTUBaLMS CceTH
ana SCADA 1 1 GOOSE 1: akTnBauus ceTn BCcerga oamMHakoBO AencTByeT
Ha 0be dyHKUMM.

Axtmneaums cetu gna GOOSE 2 (onums)
C NoMOLLbIO 3TOTO NapamMeTpa MOXHO HACTPOUTb, Yepes KaKyto CeTb [OSKHO
ObITb AOCTYNHO coeamHerune ¢ ceToio GOOSE 2.

CeTteBown poctyn no npotokony SNMP
C NoMOLLbIO STOTO MapamMeTpa Bbl MOXETE HACTPOUTD, Yepes Kakyto ceTb [0/-
XeH 6bITb aoctyneH cepeuc SNMP [BPasgen 8.1.7, CtpaHnua 85].

CeTteBoti gpoctyn no npotokony PTP

C NOMOLLIbIO 3TOro NapaMeTpa Bbl MOXETE HACTPOUTb, Yepes Kakyto CeTb AON-
XeH BbITb AocTyneH cepsuc PTP.

8.1.3 Beb-Busyanusaums
B 3TOM MeHI0 MOXHO BbIMOMHUTb HaCTpOIZKVI Onda CNCcTeMbl Be6-BV|3yaJ'IV|BaLll/IVI.

> BbibepuTe nyHKT MeHo HacTpoiiku > MNapameTpbl > Cuctema > Beb-Busya-
nvsaums.
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SSL/TLS-wudpoBaHue
STOT NapaMeTp No3BoNAeT akTMBUPOBATb MM AeaKTUBMPOBATL OOCTYM K CUCTe-
Me BM3yan3aLmm C NoMoLLbio coeamHerma ¢ SSL/TLS-wundbposaHmem.

Bepcua TLS

[aHHbIM napamMeTp No3sonsieT HACTPOUTb NpUHATbIE Bepcuun TLS. Ecnu Bbl XoTK-
Te NOAKMIOUYUTBLCS K CUCTEME BM3Yyanm3aLmn Yepes coedmHeHne ¢ lWndpoBaHm-
eM, HeobXoAMMO MCMONB30BaTh NPUHATYIO Bepcuto TLS. Ha BbiIGop AocTynHbl
HIXKeyKa3aHHble NapameTpbl.

MapameTp MpuHsaTbie Bepcun TLS

>=12° - 12
- 13
>=1.37 - 13

Ta6n. 17: Bepcusa TLS

8.1.4 MQTT

B maHHOM NyHKTE MEHIO MOXHO akTUBMPOBATb U KOHOUIYPUPOBATL MPOTOKON
obmeHa coobuleHnamn MQTT . [Ina sToro, ucnonbsysa Ethernet, nogkniounte
YyCTPOWCTBO Yepes mmeﬁé{ﬁéﬁc’:, MOKa3aHHbIN Ha CXemMe CoefiIHeHU, Ha Moy e
CPU k cepepy MQTT (6pokep). YunTbiBaNTE, YTO YCTPONCTBO MOXET TONbKO
oTNpasnsaTe coobuieHmns (byHkumsa nybnukaumn). yHKUMSE NonydYeHms coobiie-

HWN HeakTUBHA.

° Ha 3aBofe ycTponcTBO NOArOTOBNEHO ANst CBSA3M C cepBepoM TESSA® APM.

[nsa KoHdUrypmnpoBaHus npoTokona AOCTYMNHO ABe YKa3aHHbIe HMXe BO3MOX-
HOCTW.
- Yepes IP-agpec cepepa MQTT
- Beepute IP-agpec B kauecTBe agpeca 6pokepa.
- Hactpoitkn DNS-cepBepa He TpebyioTca.
- Yepes DNS-cepeep
- CkoHourypupyinte DNS-cepsep B nyHkTe MeHo «CeTeBble HaCTPOMKMY.
- YkaxuTe URL B kayecTBe agpeca 6pokepa.
v Ona ncnonbsosarna URL Ha 6pokepe npu HeobxoammMocTu ykaxuTte IP-aa-
pec DNS-cepBepa 1 akTnBmpymTe ero.
v Ecnn DNS-cepeep oTcyTcTBYeT, BBeauTe IP-anpec cepsepa MQTT.
> BbibepuTe nyHKT MeHo HacTpoiiku > MapameTpbl > Cuctema > MQTT.

AxTmnemnpoBaHue MQTT
[aHHbI napameTp No3BongeT akTUBMPOBATL Nepefady COObLIeHWI Ha cepBep
MQTT (6pokep).

Anpec 6pokepa
Mpw ncnonb3osaHmn URL-agpeca ¢ MoMoLLbo 3TOFo napaMeTpa MOXHO BBECTH

nma qomeHa cepeepa MQTT (bpokepa). Takxe MOXHO ykasaTtb IP-agpec cepse-
pa MQTT.

9 Option ist nur auswahlbar, wenn die TLS-Version von der angeschlossenen Peripherie unterstiitzt wird.
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MopT 6pokepa

[aHHbl napamMeTp NossonsgeT HacTpouTb NopT cepeepa MQTT (6pokepa).
CTaHOapTHO MCNOMb3YIOTCS NPUBEAEHHbBIE HIUXE MOPThI.

- 8883 (SSL/TLS)

- 1883

KnneHTckoe nmsa nonbsosatens (onuus)

C NOMOLLIbIO 3TOrO NMapaMeTpa MOXHO HACTPOUTb KIIMEHTCKOE MMSA Mosb3oBaTe-
ng ang ayTeHTudukaummn Ha ctopoHe bpokepa. MNpn Cnonb3oBaHnmM ayTeHTu-
durKaumm HeoBXOAMMO COOTBETCTBYIOLMM 0Opa3oM CKOHOUIYprpoBaTs 6po-
Kep.

Maponb (onuwms)

C NoMOLLbIO 3TOro NapameTpa MOXHO HACTPOUTL Naposib AN ayTeHTMdMKaLMm
Ha cTopoHe bpokepa. pu Mcnonb3oBaHUM ayTeHTUGMKALMKN HeOOXOAMMO CO-
OTBETCTBYIOLWMM 0Opa3oM CKOHOUIYpMpoBaTb Gpokep.

SSL/TLS-wudposaHme

DTOT NapameTp No3BONSEeT HACTPOUTb, CEAYET U ANa Nepefaym AaHHbIX UC-
nonb3oBaTtb coeamHerme ¢ SSL/TLS-wmndposaHmem. ViMnopTupyitte ceptudu-
kaT ons SSL/TLS-wudposaHus.

ObpaTtnte BHMMaHWe, 4TO 3alimMdpoBaHHas nepeaada AaHHbIX He BbIMOHSA-
eTcs, ecnn Bbl ucnosnb3yeTte SSL-npokcn.

HacTtpownka BpeMeHu Ha ycTponcTee
BpeMa Ha yCcTpoMcTBE MOXHO HACTPOUTD BPYYHYIO MM CUHXPOHN3MPOBATDL aB-
TOMaTn4eCkn Yepes cepBep edMHOro BpeMeHun. ,D,ﬂﬂ 3TOro HeO6XO,EI,l/lMO coegn-

HWTb YCTPOWCTBO C CEepBepOM eaAnHoro BpemeHu yepes Ethernet.

ISM® Gen.2: Bbl He MOXeTe ogHOBpeMeHHO ncnonb3oBaTb NTP, SNTP 1 PTP.
Boibepute NTP, SNTP nnn PTP.

B cooTtetcTBuM € ISO 8601 ycTpolicTBO 0TOOpaxaeT AaTy 1 Bpems yKasaHHbIM
HUXe 0bpasom

rrrr-MmM-00Tyyu:mMm:cc.000+00:00

rrrr lon

MM Mecsay,

an HeHb

T Paspenutens pns o6o3HayveHns BpeMeHu
uy Yachbl

MM MuHyTbI

cc CekyHAbl

.000 MwunnucekyHabl

+00:00 CmeleHne BpeMeHn oTHocuTenbHo UTC

Tabn. 18: Dopmart aatbl M BpeMeHn

> BbibepuTe nyHKT MeHio HacTporku > MapameTtpbl > Cuctema > CUHXpOHU3a-
Lns BpeMeHM.
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CuHxpoHu3auus BpeMeHun yepes SNTP

C NOMOLLbIO 3TOro NapaMeTpa MOXHO aKTVBUPOBaTb CUHXPOHM3ALMIO BPEMEHN
yepes cepsep eAnHoro spemenn SNTP.

Cepeep eanHoro spemMeHn SNTP

C NoMolLbo 3TOro NapameTpa MOXHO HacTpouTb IP-agpec cepeepa BpeMeHu
SNTP. Mpu ncnonb3oBaHWM 3TOFO CepBepa YCTPOMCTBO NPUHUMAET BpeMst C
cepBepa B Ka4ecTBe CMCTEMHOrO BpEMeHMU.

MakcrMasnibHOe BpeMs oxXnaaHns obpaTHom CBA3M cepeBepa eaAMHOro BpeMeHn 1
cocTasnget 1 cek. Ecnu B TedyeHne BpeMeHn oxmaaHnsa HeT obpaTHOM CBA3N OT
cepBepa BpeMeHu 1, aBToMaTryeckn Mcnonb3syeTcs cepeep 2. MakcuMaribHoe
BpeMd OXunaaHnsa obpaTHOM CBA3M cepBepa eamMHOro BpeMeHun 2 cocTaBnaeT

1 cek.

YKaxuTe 0eCcTBUTENbHBIV aapec cepBepa eAnHOoro BpemMmeHu (OTInyHbIN
o1 0.0.0.0), B NpOTMBHOM Clly4ae HeBO3MOXHO ByAeT yCTaHOBUTbL coeanHe-
HKe C YyCTPONCTBOM.

MHTepBan cMHxpoHu3auum
C NOMOLLbIO 3TOrO NapamMeTpa MOXHO HACTPOUTb MHTEPBAJT, Yepes KOTOpPbIi
YCTPOWCTBY CrleayeT 3anpallmnBaTh NokasaHWe BpeMeHW C cepBepa.

ABTOMaTMyeckoe feTHee/31MMHee BpeMs

2710T napaMeTp NO3BONAET aKTUBNPOBATb aBTOMATNYECKYIO CMEHY NTETHEITO U1
3MMHero (CTaHD,apTHOFO) BpeMeHu. B 3aBucuMocTm oT HaCTpoeHHOl;I BpeMeH-
HOW 30HbI (pPernoHa) yCTpOMCTBO aBTOMATUYECKN NepeKsIoYaeT B 3adaHHbIe AHU
neTHee N 3MMHee BpeM4A.

Yacosow nosc

Ecnun nHdopmMauma o BpemMeHn NocTynaeT Ha YCTPOMCTBO Yepes CeTEBOW CepBUC
(SNTP nnun SCADA), 3To BpeMst nepeaaeTcst COrfacHO HAaCTPOEHHOMY
KOHTpONbHOMY BpeMeHu. CornacoBaTtb BpeMs Ha YCTPOMCTBE C MECTHbIM Bpe-

MeHeEM MOXHO C MOMOLLbIO NMapaMeTpa ((CMeLLLeHVle BpeMeHWN OTHOCNTENTbHO
UTC».

Mpumep

Mym6aun, Unauns UTC +5:30 4
MNekunH, Kutan UTC +8:00y4
Bpasunua, Bpasunusa UTC-3:00vy

Tabn. 19: CMewweHne Bpemern otHocuTenbHo UTC (Coordinated Universal Time unu BcemmnpHoe koopau-

HMpOBaHHOe BpeMmsl)

Bpems
DTOT NapaMeTp Mo3BOSSET BPYYHYIO HACTPOUTL ATy U BpeMS.

Cepsep eanHoro BpeMeHn SNTP 2 (onuyus)
C MOMOLLbIO 3TOTO NMNapaMeTpa MOXHO AOMNO/THUTENNbHO HACTPONTb IP-aupec BTO-
pOro cepBepa eAMHOro BpeMeHM!.
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3acTaBka

Y106bI NPOANMNTE CPOK CYXKObI 3KpaHa Ha NepefHer NaHenu ycTponcTBa, MOX-
HO YCTAHOBWTb 3acTaBKy. [119 5TOro 4OCTYMNHbI HUXeyKasaHHble GyHKLMM.

- OTkntoveHre akpaHa

- 3aTeMHeHWe aKkpaHa

Bpemsa oxmaaHns 3acTaBkmn He MOXET OblTb MeHbLLE BpeMeHU OXMaaH NS
LNsi PErynUpOBKM APKOCTU.

> BblbepuTe nyHKT MeHto HacTpoiiku > MNapameTtpbl > Cuctema > 3acTaBka.

Bpems oxxmpaaHus 3actaBku
2710T napaMeTp No3BOIAET HACTPONTb BPpEMA OXNOAHNA 3aCTaBKN.

KomnaHusa Reinhausen GmbH pekomeHayeT ycTaHOBUTL BpeMa OXmnaaHus
B 15 MUHYT.

BpeMﬂ OXXnaoaHm4a 3aTeMHeHn4d
oToT napaMeTp NMo3BOJIAET HACTPOUTb BPpEMA OXKNOAHNA 3aTEMHEHUA.

ApKocTb Npu 3aTEMHEHUMU
HacTtpoiika spkoctu npu 3atemMHeHHoM aucnnee. 100 % cooTBETCTBYIOT MNOHOW
apkocTh, 10 % — MUHUMANBbHOM SPKOCTU.

YnpaBneHue ycTporcteoM yepes ceTb (SNMP ISM® Gen. 2)

YCTponcTBO NOAAEPXKMBAET LEHTPANIM30BaHHOE YypaBeHve Yepes ceTb Mo
npoTtokony SNMP. Bbl MoxeTe HacTponTb areHT (SNMP-cepBep) ¢ noMoLbto

napamMeTposB.

YCTPONCTBO NoaaepXMBaeT yKasaHHble HUXe Bepcum npoTokona SNMP.
- SNMPv3
- SNMPv2c

HaHHble ycTponcTsa gocTynHbl Yepez SNMP Tonbko ans yteHuns. OnpepneneH-
Hble U3MEHEHWS B YCTPONCTBE NepeaatoTcs Kak 1OBYLLKA.

- [lepezarpyska cucremb

- BbinonHeHwne obHoBNEHMSA

- WI3MeHeHMe ceTeBbIX HacTpoek

- HesepHble gaHHble ayTeHTndMKaumm SNMP (ctaHgapTHbin AuthTrap)

Cnepnytolime gaHHble gocTynHbl kak OID:

OID HawnmeHoBaHue OnucaHue

1 sysInfo Y3en cuctemHon nibopmaunm
1 |sysName <Nmsa xocTta>
2 | firmwareVersion Bepcus MO,
3 | serialNumber 3aBoAcKon HOMep yCcTponcTBa
4 | sysDesc OnuncaHue ycTponcTea
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8.1.7.1

OID HaumeHoBaHue OnucaHue

5 |syslLocation MecTononoxeHue ycTponcTea
6 | sysStatus CocTosiHMe ycTpolcTBa (KpacHbIl, XenTbi, 3ene-
HbIW)
400 notifications Y3en noeyuiek
1 | nsNotifyUpdate BbinonHeHo o6HoBNEHNE
2 | nsNotifyNetworkChange | 3mMeHeHbl ceTeBble HACTPOMKHM

YcTpoicTBO npenocTasnsaeT BaM dann koHourypaunm (MIB-dainn). SNMP-areqT
nonaepxnsaeT ob6bekTbl MIB-Il B cootBeTcTBMM ¢ RFC 1213. CnegyinTte ykasaHu-

AIM, NMPUBEAEHHbBIM B pasfene «IKCNopT AaHHbixy» [P Pasgen 8.1.20.1, CtpaHuua
108].

KoHdurypmposaHune SNMP
Bbl MoxeTe HacTpouTb dyHKUmio SNMP ycTpoicTBa ¢ MOMOLLbIO YKa3aHHbIX HU-
K€ MapaMeTpoB.

KoHdurypuposatb npotokon SNMP MoxeT Tonbko Nonb30BaTeNb C POSbIO
adMWHUCTpaTOopa.

> BbibepuTe nyHKT MeHo HacTpoiiku > MapameTpbl > Cuctema > SNMP.

AxTmnemnposaHne SNMP
C NoMOLLbIO 3TOro NapameTpa MOXHO HAacTpouTb byHKuMo SNMP ans yctpoii-
cTBa.

Bepcusa SNMP

C noMolLbio 3TOro napaMeTpa MoxHo BbibpaTb Bepcuio SNMP. Ha BbiGop fo-
CTYMHbI HMXeYyKa3aHHble MapaMeTpbl.

- SNMPV2c

- SNMPV3

CTtpoka coobuecTtBa

C NOMOLLbO 3TOr0 NapamMeTpa MOXHO HACTPOUTbL CTPOKY COOBLLECTBa, KOTOpas
LOKHA MCMOSb30BaTLCA AN AOCTYNa K AaHHbIM YCTporcTBa Yepe3 SNMPV2c.
CTpoka cooblLecTBa Takxke NpUMeHseTcs A9 NOoBYyLIeK.

Mma nonb3oBaTens

C NOMOLLbIO 3TOr0O NapamMeTpa MOXHO HACTPOUTb MMS MOJb30BaTeNsl, KOTOPOoe
OOJKHO MCMONb30BaTbCs A1 4OCTYNA K AaHHbBIM yCTponcTBea Yepes SNMPV3.
IMs nonb3oBaTensa Takxe NpUMeHAeTcs As NoBYLLEK.

Anroputm ayteHTudpunKaumm

C NoMoLLbIO 3TOrO NapamMeTpa MOXHO BblIbpaTb alrOPUTM ayTeHTUdMKaLMK, KO-
TOPbIN LOMXKEH MCNOMb30BaTLCA AN AOCTYNa K AaHHbIM YCTPOMCTBA Yepe3
SNMPV3. AnropuT™ ayTeHTUdMKALMM TakKe MCMoNb3yeTcs Ana nosyllek. Ha
BbIOOP AOCTYMHbI HUXEeYKA3aHHbIe NapaMeTpbl.

- HeakTtuBHO

- SHA

- SHA-256
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Authpass

C NoMoLLbto 3TOro NapamMeTpa MOXHO HACTPOUTL MNapPOSib, KOTOPbIV AOMKEH UC-
NonNb30BaTbCs ANs ayTeHTUhUKALMM JOCTYNa K AaHHBIM YCTPOWCTBA Yepes
SNMPV3. Maposb Takke NpUMeHsieTca Ans NoByLUeK.

[MepcoHanbHbIN anropmTm

C NoMoLLbIO 3TOro NapaMeTpa MOXHO BbIbpaTh anropuTM LWNdPOBaHUS, KOTO-
PbI [OMKEH UCMOMNBb30BaThCSA AN1A AOCTYNa K AAHHbBIM YCTPOMCTBA Yepes
SNMPV3. Anropnt™ WwindpoBaHus Takxke npuMeHseTcs Ans nosyliek. MoxHo
BbIOpaTbh HUXEYKa3aHHbIe NapameTpbl.

- HeaktnBHo

- DES

- AES-128

Privpass

C NoMoLLbto 3TOro NapaMeTpa MOXHO HACTPOUTL MapOSib, KOTOPbIV AOMKEH UC-
Monb30BaThCs 4N WKdpOBaHWS 4OCTYNA K AaHHBIM YCTPOMCTBA Yepes
SNMPV3. Maposb Takke NprUMeHseTcs Ans NoByLUeK.

AxtnemnposaHne SNMP-nosyLek
C NoMolLLIbO 3TOro NMapameTpa MOXHO HaCcTpouTb GyHKUMIo nosywek SNMP ang
yCTpoMcTBa.

CepBep nosylLiek
C noMolLbo 3TOro NapaMeTpa MOXHO HacTpouTh IP-anpec cepeepa ansa npuema
SNMP-noByLek.

MecTononoxeHne ycTponcTBa
C NoMoLLbto 3TOro NapaMeTpa MOXHO 33aTb MECTOMONOXEHNE YCTPOMCTBA.
3Ty nHdOpMaLIMIO MOXHO 3anpocuTb Yepes SNMP.

O603Ha4yeHune ycTporcTea

C NoMoLLblo 3TOro NapamMeTpa MOXHO HAaCTPOUTL OOO3HaYeHMe YCTPOMCTBA, KO-
TOpOe NO3BONUT ero UaeHTUGULUMPOBaTb. B 3aBMCMMOCTM OT KOHGUIYpaumm
YCTPOICTBA ero obo3HauYeHne NCNob3yeTcs ANa YKasaHHbIX HUXe Cyxo.

- CuCTeMHbIN XypHan

- SNMP

KoHdurypauma cucteMHoro xypHana

YCTpPOMCTBO NopdepkmnBaeT nepefady CoOobLLEHNN CUCTEMHOMO XypHana Yepes
MPOTOKOS CUCTEMHOIO XXypHasla B COOTBETCTBUM co cTaHaapTammn RFC 5424 n
RFC 3164.

> BbibepuTe nyHKT MeHio HacTporiku > MNapameTtpsbl > Cuctema > CUCT.KYp..

AKTMBaLMA CUCTEMHOIO >XKypHana

C NOMOLLIbIO 3TOrO NapaMeTpa MOXHO akTMBUPOBaTb Nepeaady COOBLLIEeHNN Ch-
CTEMHOTO XXypHara Yyepes yCTpOWCTBO.
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CTaHOapT CUCTEMHOrO XYypHana

C NOMOLLIbIO 3TOr0 NMapamMeTpa MOXHO HACTPOUTb crocob nepegayn n dopmar
COOBLLEHNI CUCTEMHOIO XypHana. Ha Bbibop OOCTYMHbI HUXEeyKasaHHble napa-
MEeTpbl.

CraHpapT Mepepayva ®opmart coobuieHus
RFC 5425 (pekomenay- | TLS RFC 5424

eTcs)

RFC 5426 UDP

RFC 6587 TCP RFC 3164

RFC 3164 UDbP

Tabn. 20: CTaHAapT CUCTEMHOTO XYypHana

Ona ncnonbsosanns ctaHaapta RFC 5245 (TLS) HeobxoamMMo MMNopTnpo-
BaTb KOPHEBOW CepTUOUMKAT 1 CepTUHUMKAT KTMEHTa C COOTBETCTBYIOWNM
KIIOYOM cepBepa CMCTeMHOro xypHana. CM. pasgen «/IMnopT OaHHbIX».

CepBep cnucTeMHOro xypHana
[aHHbI NnapameTp No3BonseT HacTpouTb IP-agpec cepeepa CMCTEMHOTO Xyp-
Hana.

MopT cepBepa CMCTEMHOIO XypHana
[aHHbIM napamMeTp No3BofgeT HACTPOUTb MOPT CEPBEPA CUCTEMHOIO XypHana.

BpeMms 3apep>xku Ang paspbiBa CBA3U

C noMoLLblo 3TOro NapaMeTpa MOXHO HACTPOUTL BPEMS, MO UCTEYEHUM KOTOPO-
rO YCTPOMCTBO MOMbITAETCSH MOBTOPHO YCTAHOBUTD COEAUHEHWE, €C/TN O STOro
OHO 6blINO Pa3opBaHO MU COOBLLEHME CUCTEMHOrO XXypHara He 6bio nepefa-
Ho (Tonbko ana TCP nnn TLS).

YpoBeHb onacHoOCTU

Bbl MoxeTe HaCTpONTb, Kakmne COO6LLI,eHl/IF| CMCTEMHOTO XypHalla YCTDOVICTBO
OOMIKHO Nepefasath. 114 3Toro akTMBMpyMTe Unn AeakTUBMpyiTe coobLeHns
014 KaXOoro ypoBHA OnaCcHOCTU.

YpoBeHb onacHocTH OnucaHue

Emergency CucteMa He NpUroaHa K MCMosib30BaHMIo
Alert Heo6xoMMOCTb NPUHATL CPOYHbIE MepbI
Critical Kputnyeckoe coctosiHune

Error Ownbka

Warning MpenynpexaeHne

Notice YkasaHue

Nudo MHdpopmaumsa

Debug Otnagka

Tabn. 21: YpoBHM onacHoCTH

3aBoackasa Tabnuuka

Bbl MoxeTe ykasaTb 1 no3gHee NPOCMOTPETb AaHHbIE 3aBOACKMX Tabnunyek
TpaHchopmaTopa, yctponcTea PIMH 1 MoTopHOro npreoaa.
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° IOnsa yctponcTs ¢ onumen MSENSE® VAM Bbl 0O/KHbI yKa3aTb NpaBUIbHbIN
I cepuiiHbI HoMep ans Bcex ycTponcTts PIMH. 3T aaHHble HeobxoanMbl AN
NpaBWIbHOro pacnpeneneHma BUOpoakyCTUYeCckmX 3anmcein Bo BHELLHEN
6ase JaHHbIX.

8.1.9.1 Beoa paHHbIX 3aBOACKOM TabMYKM
Bbl MOXeTe ykasaTb AaHHble 3aBOACKOM Tabnuykm ans TpaHchopmMaTopa,
ycTpomncTea PIMH n MoTopHoro npreoaa.
> BblbepuTe nyHKT MeHto HacTpoiiku > MNapameTtpsbl > Cuctema > 3aBoa.Tabn..

8.1.9.2 WHAaunkaumsa gaHHbIX 3aBOACKON Tabnmnyukm
Bbl MoxeTe NpocMOTpeTb AaHHble 3aB.TabMuUKKM TpaHchopMaTopa, YCTpOoMCTBa
PIMH 1 moTopHoro npmeoaa.
> BbibepuTe nyHKT MeHo OaHHble > CucTteMa > 3aBod.Tabn. > TpaHcdopma-
Top/YcTpoicteo PMH/LLkad ynpaeneHusa/npusog.

8.1.10 OTobpaxkeHne pekopAaepa N3MepeHHbIX BEMYMH (onums)

DyHKUMA «PerncTpatop M3MepeHHbIX 3HaYeHUy» (onuus) no3eonseT oTobpa-
3UTb BPEMEHHbIE XapakTePUCTUKM U3MEPEHHbIX 3HAYEHWIA U CUTHAIOB.

o Ecnv Bbl OTKpbIBAETE PErUCTPATOP M3MEPEHHbIX 3HAYEHNI HEMOCPEACTBEH-
I HO Ha AuCMNee yCTPOMCTBA, Bbl MOXeTe BbibpaTh He Boee Tpex n3MepeH-
HbIX 3Ha4YeHW. [pu 4OCTyne Yepes CMCTeMy BU3yanm3aLmm MOXHO Bbl-
6patb He 6onee 10 M3MepeHHbIX 3HAYEHM.

MpocMOTpeTb PerncTpaTop M3MEPEHHbIX 3HAYEHNIN MOXHO CleayioLmMM 06-
pasoM.
1. BoibepuTe nyHKT MeHto [daHHble > Pekopgep > CurHansb.

s

Home Bbi6paHHble cMrHanbi Bpems
||'|OI/ICK | @ TMocnepHnii vac
o P — O I'Iocne,qH.24l4acau
O Mocneprvie 7 aHeir
> B Cemrwmanna O MocneaH. 30 aHen
GatEemes > & Perynatop QO MocnegHuii roa
> W Ycrporicrso PMH O Apyroii nepuog
> @ [svratens v wkad ynpasa.
JAaHHble
o C6poc Mokasartb
Hactpoiku
©®RU &ADMIN @ HELP & REBOOT 2026-02-12 11:33 @

Puc. 59: Peructpatop

2. BbibepuTe oTobpaxaeMble CMrHasbl.

3. MNpn HEOBXOOAMMOCTM HACTPOMTE ANA KaXka4oro curHana Heobxoamnmyto Ocb.

4. HacTpowTe BpeMeHHOWM nepuoga a1 0TOOpaxkeHWa M3MepPeHHOro 3HaYeHus.

5. HaxmnTte kHonky MNMokasaTk, 4TOObI BbI3BATb MHOMKALMIO U3MEPEHHbIX 3HaYe-
HWM (kypHan).
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A e
[T}

Home

23 169.00W
A

CobbiTus

2026-02-13 2026-02-13 2026-02-13 2026-02-13 2026-02-13
03:51 04:06 04:21 04:36 04:51
2]

< Mepuop, > TeHaeHuus

JaHHble
- 170539 U L1[kB]

Hacrpoiiku

®RU SADMIN @HELP O REBOOT 2026-02-13 05:00 ()

Puc. 60: XypHan

OnncaHHble HUXe onepaunn yrnpabBneHNA MOXHO BbIMOJTHNTb, TONTbKO eCin
Bbl BbI3blBaeTe CNCTEMY BM3YaJIM3aLIMN Ha KOMIbOTEPE.

6. [na nonyyeHuna 4ONonHUTENbHOM MHGOPMaLMK NepeMecTnTe ykasaTeb Mbi-
LUV HA TOYKY U3MEPEHMUS.

7. YT0bbI YBENMYUTL AMArpaMMy, M3MeHUTe pasmep BbIGpaHHOMO OKHa C MOMO-
L0 MbILWN. YTOObI YMEHbLINTbL AMarpamMMy 4O NepBOHAYaIbHOrO pa3Mepa,
HaXKMUTE KHOMKY [‘D]

8. YT0bbI cOXpaHMUTb OTODpaxkaeMble M3MepeHHble 3HadeHuda B dopmaTte CSV,

HOKMUNTE KHOMKY 3 .

JIMHWUM TpeHpa

Ecnwv Bbl OTKpbIBaeTe perncTpaTop M3MepeHHbIx 3HaveHun Yyepes K, BMecTo
M3MEPEHHbIX 3HAYEHMNIN MOXHO MPOCMOTPETb NINHMIO TpeHaa. JTHWs TpeHaa
MOXeT oTObpaxaTk, HaNpUMep, CKOsb3silliee CpeAHee 3HaYeHne 3a HAaCTPOEH-
HbI MPOMEXYTOK BPEMEHMU.

CurHan TenageHumsallepuos

ULl Ckonb3.cp3H0u30mMOC Ckonbs.cp3rau. ¥

H

Mepuog

OTmeHa MpumeHnTL

@
Puc. 61: HacTpoika nuHuii TpeHpa

JTIMHN TpeHOa HacTpanBaloTCa cneayoLwmnM obpasoMm:

1. OTKpoOWTE perncTpaTop M3MepeHHbIX 3HAYEHWI U HEODXOAMMBIN pAd n3Me-
PEHHbIX 3HAYEHWNI.

2. HaxmunTte kHonky TeHaeHUus.

BeibepuTe HeobXx0OMMblE N3MEPEHHbIE 3HAYEHUS.

4. BbibepuTe HeobxoamMyto pyHKLMIO TpeHaA.

w
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8.1.11

8.1.11.1

5. YkaxuTe Heobxoamnmbii MNepuod ona pacyeTta MMHUM TpeHAA.
6. YT06bl 0TOOPA3NTL NMHUK TPEeHAA, HAXMUTE KHOMKY MpUuMeHunTb.
» OTobpaxaeTcs NMMHUA TpeHaa. VIsMepeHHble 3HadeH s, oTobpaxaeMble Kak

NMHWA TpeHda, 0603HaYeHbl CMMBOIOM Y

MpuBA3Ka CUrHANOB U COBbLITUIM

YcTponcTeo no3BonseT npmesasaTs Lmdposble Bxoap! (GPI) 1 koMaHabl cnctemsi

LEeHNAM CMCTeMbl yrpaBneHns.

[na sToro pocTynHble undpoBblie BXOAbl MPUBA3LIBAKOTCA K COOBLLEHMIO O CO-
EbiTrn ObLwmii UmppoBoL BXOA N AOCTYMHbIE KOMaHAbl CUCTEMbI YNPAaBIeHs
COOTBETCTBEHHO MPUBSA3BIBAIOTCS K COODLLEHMIO 0 cobbiTiK ObLyas KoMaHAa
SCADA.

Bxoa/komaHaa CoobueHne o cobbiTum

Lundposoit Bxon 1'° O6wwuit undbposoit Bxoa 1

Lindposoii Bxoa 20 O6wwmit undposoi Bxog 2

Uundposoit Bxon 42" O6wuit undbposoit Bxon 42

O6uwas komaHga SCADA 1

O6wasa komaHga SCADA 1

O6uwas komaHga SCADA 2

O6uwasa komanga SCADA 2

O6uwasa komaHga SCADA 10

O6wasa komaHaa SCADA 10

Tabn. 22: Mpueazka undpoBbIX BXOAOB U KOMaHA CUCTEMBbI YNpaBieHUs K COobLLeHNSM O cobbiTUK

CoobLeHNs 0 COBbITUAX MOXHO NPMBA3aTL K GYHKLMAM YCTPONCTBA, Lnbpo-
BbIM BbIXOJaM 1 COOBLLEHNAM CUCTEMbI ynpaBneHus. Kpome Toro, Bce 4OMOMHM-
TenbHble coobLeHMs 0 cobbITUaX (Hanpumep, paHmnyHoe 3HadYeHmne U<) MOXHO
NpvBA3aTh K LMPPOBbLIM BbIXOAAM M COOOLLEHWSM CUCTeMbl yripaBrieHus. Ins
3TOro AOCTYMHbI COOTBETCTBYIOLME NapaMeTpbl, A1 KOTOPbIX CNefyeT ykasaTtb
OTHOCALLMECS K HUM HOMepa COObITUI.

MpuBAska GyHKUNM

Cobbitna O6iuymit umgpposori Bxoa wnn Obuyasa komaHaa SCADA MOXHO NpuBss-
3aTb K GYHKLUMAM YCTPOMCTBA. DTO NO3BONAET ANCTAHUMOHHO YNpaBnsaTh
YCTPOWMCTBOM C MOMOLLbIO LMdPOBbIX BXOAOB M KOMaHL Yepes CUCTeMy yrnpas-
nenua (SCADA). B 3aBMCMMOCTM OT KOHGUIYpaLMM YCTPOMCTBA C MOMOLLbIO Ma-

pPaMeTPOB Bbl MOXETE MOMy4UTb AOCTYMN K Pa3HbIM QYHKLMAM.

YTOObI BBINOMHWUTL MPUBA3KY, HEOOXOAMMO YKa3aTb COOTBETCTBYIOWMIA HOMEP
cobbiTus ana TpebyemMoro napameTpa.

ObpaTnTe BHMMaHMe, YTO MOXKHO YKa3aTb TOMbKO HoMepa cobbiTuin O6-
i umpposori Bxog unu O6iuas komarHga SCADA.
Mpun HoMepe cobbiTua 500 npuBsa3Ka OeakTUBMpPYeTCa.

10 Yncno pocTynHbIX UMdPOBbLIX BXOAOB 3aBUCUT OT COOTBETCTBYIOLLEN 3aKkasdy KOHPUIypaLumm yCTPOMCTBA.
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v Tpebyemblit HoMep cobbiTua n3BecTeH [P Pasnen 8.1.13, CtpaHnua 95].

1. BbibepuTe nyHKT MeHio HacTpoiku > MNapameTpbl > Cuctema > MNpuesska
byHKUMNA.

2. BbibepnTe HeobXoOAMMbI NapaMeTp.

3. YkaxunTe TpebyeMblii HoMep CobbITUS.

4. [1n5 cCOXpaHeHWs1 U3MEHEeHHOro napamMeTpa HaxkmMuTe KHonKy MNpuMeHuTb.

MeToga napannenbHoi paboTbl «Begywminy
Ecnm NMpMCBOEHHOE CO6bITI/Ie aAKTMBHO, YCTDOVICTBO aKTMBUPYET MeTOo napasi-
nenbHom paboTbl «Beaywminy.

MeTop napannenbHoi paboTbl «Begombiin»
Ecnun nprcBoeHHoe cobbiThe akTUBHO, YCTPOMCTBO akTUBMPYET MEeTO napasl-
nenbHom paboTbl «BenoMbiiny.

MeTop napannenbHoi paboTbl «ABTOMAaTMYeCcKas CUHXPOHMU3ALMA CTY-
neHem»

Ecnu nprcsoeHHoe cobbiThe akTUBHO, YCTPOMCTBO akTUBMPYET MeTo napaJsl-
nensHoM paboTbl K ABTOMaTMYECKad CUHXPOHU3ALMS CTYNEHEN.

HesaBncnmoe perynuposaHue
Ecnun nprcBoeHHoe cobbiTue akTUBHO, YCTPOMCTBO akTUBUPYET PeXM aBTo-
HOMHOW paboThbl.

HeakTvBnpoBaHue pexunma napannenbHon paboTsbl
Ecnun nprcBoeHHoe cobbiTue akTVUBHO, YCTPOMCTBO AeakTUBUPYET PeXMM Mna-
pannenbHol paboTbl.

Brnokunposka
Ecnu npucBoeHHoe cobbiTue akTUBHO, aBTOMaTUYECKOe perynnmpoBaHue 6noku-
pyeTcs.

AKTVIBMpOBaHVIe ANCTAHUMOHHOIO peXXmnma
Ecnu npucBoeHHoe cobbiTne akTUBHO, YCTPONCTBO aKTUBUPYET AUCTAHLMOH-
HbIV PEXUM.

BbicTpbI aBTOMaTMYecKkMil BO3BpaT

Ecnun nprcBoeHHoe cobbiThe akTUBHO, YCTPOMCTBO aKkTUBMPYET BbICTPbI aBTO-
MaTn4eckmin Bo3eparT. [1pn GbICTPOM aBTOMATUYECKOM BO3BpaTe YCTPONCTBO Mr-
HOPUPYET HACTPOEHHOE BPpeEMA 3a0EPXKKM aBTOMATUHECKOIro perynmnpoBaHmna
Hanpsa>XeHua.

Pe>knM HaszHa4YeHHOM CTyneHu
Ecnun npucBoeHHoe cobbiTue akTUBHO, YCTPOMCTBO NepeksiovaeTca Ha onpeae-
NEHHYIO Ha3HAYeHHYIO CTyMeHb.

AKTMBMpPOBaHWE 330aHHOMO 3HaYeHus 1
Ecnun nprcBoeHHoe cobbiThe akTUBHO, YCTPOMCTBO akTUBMPYET 3aaHHOe 3Ha-
yeHne 1.

AKTUBMpPOBAHWE 330aHHOMO 3HAYeHUS 2
Ecnm nprcBoeHHoe cobbiTne akTUBHO, YCTPOMCTBO akTUBMPYET 3a4aHHOe 3Ha-
yeHwue 2.

AKTUBMPOBAHME 33JaHHOIO 3HA4YeHUA 3
Ecnun nprcBoeHHoe cobbiTue akTUBHO, YCTPOMCTBO akTUBUPYET 3aaHHOe 3Ha-
yeHwue 3.
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8.1.11.2

8.1.11.3

AKTUBMpPOBaHME 3a0aHHOrO 3HaYeHUs 4
Ecnn NpMcBOEHHOE CO6bITl/le aKTNBHO, YCTDOVICTBO aAKTMBUPYET 3aaHHOE 3Ha-
yeHue 4.

AKTUBMPOBAHME 330aHHOIO 3HA4YeHUsA 5
Ecnu npucBoeHHoe cobbiTue akTUBHO, YCTPOMCTBO akTUBMPYET 3aaHHOe 3Ha-
YeHume 5.

YBenuyeHue 3a4aHHOIro 3Ha4yeHunAa
Ecnu NMpMCBOEHHOE cobbiTre aAKTUBHO, YCTpOVICTBO MHNUMWPDYET yBeM4eHne
3a4aHHOro 3Ha4eHun4.

YMeHblueHne 3a4aHHOro 3Ha4yeHusd
Ecnu NpMcBOEHHOE cobbiTne aKTUBHO, YCTDOVICTBO MHNUMMPYET YMEHbLLUEHNE
3a4aHHOro 3Ha4eHn4.

CyeTumk cobbitnin 1...10
Ecnu npucBoeHHoe cobbiTue akTUBHO, YCTPOMCTBO YBENMYMBAET NoKasaHme
cyeTumka cobbitunin [P Paspen 8.1.13.4, CtpaHunua 98] Ha 1.

MpuBsazka uMdpoBbIX BbIXOAOB

Kaxpoe cobbiTve MOXHO Npuesa3aTh K LdpoBoMy Bbixody. [114 s3Toro B
YCTPOWCTBE, B 3aBMCUMMOCTH OT KOoHbUrypaumm, nmeetca 4o 20 umdpoBbIX Bbl-
xofoB. Ecnn cobbiTre NpmBs3aHo K LMGPOBOMY BbIXOAY, MPW HACTYMNEHWN 3TO-
ro cobbITUSA YCTPOMCTBO MNOAAET CUMHAM Ha AaHHbIN Bbixod. CuUrHan nogaercs,
noka cobbiTre NponcxoanT. [ns Kaxaoro 4oCTyNHOro LMdpoBoro Beixoda uMe-
eTca napameTp.

[na nansHenwen nepefayn BXOOHbIX CUMHANOB UV KOMaHL, CUCTEMb
yrnpasneHus HeobxoammMo UmMdpoBble BbIXOMbl UM COOBLIEHNS CUCTEMBI
yrnpasneHmsa npreasaTb K cobbitnam Obuwmii umpposor Bxog nnn ObLuyas
komaHga SCADA.

v Tpebyembilt HoMep cobbiTuA n3BecTeH [P Pasgen 8.1.13, CtpaHuua 95].

1. BoibepuTe nyHKT MeHio HacTporiku > MNapameTtpsbl > Cuctema > NMpuBaska
BbIXOA0B.

2. BbibepnTe HeOOXOAMMbIN NapaMeTp.

3. YkaxuTe TpebyeMbli HoMep cobbITHS.

4. [Ing coxpaHeHVsa U3MEeHEeHHOro napameTpa HakMuTe KHONKy [puMeHnTb.

O6wuit undposom Bbixog X
DTOT NapameTp NO3BOMAET NpMBA3aTh LMbPOBOM BbIXOM K COOBLLEHMIO O COBbI-
TN, YkaxuTe Tpebyemblii HoMep cobbITus.

Mpu Homepe cobbiTust 500 NpuBa3Ka oeakTMBMpYyeTCs.

MpurBa3Ka coobLeHMIn CUCTEMbI YTpaBeHNs

Kaxaoe cobbiTve MOXHO MNp1BsA3aTh K COOBLLEHNIO CUCTEMDI YnpasneHus. [ns
3TOro B ycTpomnctee nmeetcs 25 coobuleHmnin SCADA. Ecnmv cobbiTue NpmBsasaHo
K coobuieHntio SCADA, Npy HACTYMNEHNM 3TOro CObLITUA YCTPOMCTBO YCTaHaB-
NVBaeT TOYKY AaHHbIX Ha «Bkn.». Ecnu cobbiTe npekpaliaeTcs, yCTpoMCTBO
yCTaHaBNMBAET TOUKY AaHHbIX Ha «Bbikn.». [1na kaxaoro 4ocTynHoro cooblie-
Hust SCADA nmeeTcst napameTp.
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8.1.12

8.1.12.1

[na nanbHelwen nepegaym KOMaHa CMCTeMbl ynpasfieHna HeobXoamMMo
COOBLLEHNS CUCTEMbI YNpaBieHWa NpuBA3aTL K cobbITnam ObLuymii Lingpo-
sovi Bxoa nnu O6uas komaHaa SCADA.

v TpebyeMblit HOMep CObbITUA N3BECTEH.
> BblbepuTe nyHKT MeHto HacTpoiiku > MapameTtpbl > Cuctema > MNMpueaska co-
oBLLEeHNI.

Obuwee coobuieHne o cocTosHNN X
STOT NapamMeTp nossondeT nNpmesasatb coobuieHne SCADA k coobuieHnio o co-
ObiITnn. Ykaxknte TpebyeMbli HoMep cobbITUS.

Mpwn HoMepe cobbiTna 500 npuBsa3Ka OeakTUBMpPYeTCa.

COG,EI,VIHeHMe 014 BUsyanimsaumm BHELWHUX YCTPOVICTB

Bbl MOXeTe co3aaTbh coeAnHeH s C CMcTeMaMu OHNaH-BU3yanu3aumm onsa natm
yCTpOMcTB. bnarogaps sToMy Bbl CMOXeTe HarnpaMyto 13 CUCTEMbI BU3yanusa-
unn ISM®-ycTponcTBa BbI3biBaTh CUCTEMbI BU3Yann3aumm Opyrux yCTPOWCTB, He
3Has nx IP-agpec.

Bbl MOXeTe BbI3BaTb COEAMHEHME C CUCTEMOW BU3YaNM3aLIMM BHELLHEro
YCTPOMCTBA, TOMNbKO eC/IM Bbi3blBaeTe CUCTEMY BU3yasiM3aumm Yyepes Beb-
6paysep MK, Ecnn Bbl XOTUTE BbI3BaTb CUCTEMbI BU3ya/TM3aLMM BHELLIHNX
YCTPOMCTB Yepes ceHCcopHyto naHesnb MControl, Bbl gomxHbl 1o6asuTh IP-
afpeca BHeLHWX YCTPOMCTB Kak npo4yme cepeepbl B KOHGUMypaLmio CeH-
COpHOW NaHenwu.

HacTpoWka BH. cuCT. BU3Yyas.

YT06bI HACTPOUTL COeAMHEHWE C CUCTEMOI BU3yanM3aLmm BHELLUHEro yCTpon-

CTBQ, Bbl AO/MKHbI 334aTb YKa3aHHbIE HWXe NapameTpbl.

> OTKponTe NyHKT MeHto HacTpownku > NapamMeTpbl > Cuctema > BHelwH. cuc-
Ma BM3yanmsaumm.

HasBaHwWe BHeLUH. CUCT. BU3yanus.

C MOMOLLBIO 3TOro NapaMeTpa MOXXHO HaCTPpOUTb obo3HaveHe ana coegnHe-
HWNS C CUCTEMOW BM3yarM3aLMmn BHELLHEro yCTponcTea (Hanpumep, ob6o3Hade-
HWe BHeLLHero yCTponcTBa).

MN3penune: BHeL. CUCT. BU3yanus.

C noMolLbo 3TOro NapameTpa MOXHO BbIbpaTh U3Aenne, cucTemMa BUsyanmsa-
LMK KOTOPOro AOSKHA ObITh Bbi3BaHA. T€M CaMbIM, B 3aBUCMMOCTU OT U34enus,
onpefeneHHbIn NyTb cBa3biBaeTcs ¢ IP-aapecoM BHeLLHen cMcTeMbl BU3yanm3a-
UM (Hanpumep, <IP-anpec>/visu/home). Ecnuv Bbl BbiOepuTe napameTp
«[pynnosow IP-agpec», nyTb He ByaeT NCNonb30BaTbCA.

[MpoTokon BHELWH. CUCT. BU3Yyanus.

C MOMOLLBIO 3TOro NapamMeTpa MOXXHO HaCTPOUTb NMPOTOKO/JT AS14 Bbl3OBa BHELL-
Hem cnucTeMmbl BM3yasin3auynin. Ha BbI60p OOCTYMHbI H/XKEYKa3aHHbIe MapaMeTpbl.
- https

- http
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8.1.12.1.1

8.1.12.2

8.1.13

8.1.13.1

IP-appec BHELLH. CUCT. BU3yanus.
C MOMOLLbIO 3TOTO NapaMeTpa MOXHO HaCTpONTb IP—aupec BHELLHEW CUCTEMbI
BM3yannsaynmn.

[MopT BHELUH. CUCT-Mbl BU3yannsauum

C noMoLLblo JaHHOMO NMapamMeTpa Bbl MOXETE BbIOPaTh MOPT, Yepe3 KOTOPbIN XO-
TUTE NOACOEOMHUTL BHELLHIOK cncTemy Buayanusaumm 1...5. MNpn HacTpoike 0
LN BbIOpAHHOMO NPOTOKOA MPUMEHSIeTCS HacTporika 6paysepa no ymonua-
HWO.

Bbi30B BHeLUHeN cucTeMbl BU3yanmsaumm
YTOObI BbI3BATb BHELLHIOK CUCTEMY BMU3YaNM3aLIMK, BbIMONHUTE cledytoLime
nevcTeus.
1. BbibepuTe nyHKT MeHio OaHHble > CucteMa > BHelwH. cuc-mMa BU3yanusaumm.
2. BbibepuTe Hy>XHYIO CUCTeMY BU3yanm3aumm.
» CucTema BM3yanmsaumm oTKpbiBAeTCA B HOBOM Bkaake bpaysepa.
3. Mpu HeObXoANMMOCTU HaXMUTE KHOMKY OTKPbITh 3aHOBO, YTOObLI CHOBA
OTKPbITb BHELLHIOK CUCTEMY BU3Yyanmn3aumu.

YnpasneHue cobbITuAMM

YCTpOMCTBO OCHALLIEHO CUCTEMOM YnpaBrieHus cobbituamim, OHa nossondeT
pacno3HaBaTb pasnnuHbie paboyne CoOCTOAHUA YCTPOMCTBA U COracoBbiBaThb
ero gencteng. OB30p BO3MOXHbIX CODbITUI MOXHO MPOCMOTPETH Ha YCTPOM-
cTBe.

MpocMoTp u KBUTUPOBaHME COBLITUI
MpOCMOTPETb MW KBUTMPOBATb TEKYLLME COBLITUS MOXHO CrledytolmM ob-
pasoMm:
> BblbepuTe nyHKT MeHio CobbiTua.
» OTOBpPasnTCa CNUCOK TeKYLLMX COBbITU.

CobbiTus
Ao
L]
Wy |EE Ne A CobbiTne Bpewms & |
2026-02-18 O
g 8 M lpaHuuHOe 3HaueHue |>> 06:01:12.253 &
2026-02-18
g 16 M TpaHuuHOe 3HaueHne P>> 06:01:12.251 o -]
- 2026-02-17
ot 1001 M HegeiicTeuTen. Temn. okp.cpeabl 10:32:05.674 & (]
bITUA
2026-01-10
® 1178 Asep. oTkp. 09:14:05.785 s [
% 3304 7 CoeguHenune SCADA 1 npepBaHo ?82:,)521025234 & [
2025-12-03
., ® 3434 [T Skcnayatauus B pyYHOM pexuvme akTMBHa 08:41:54.351 & [
JaHHble
| 4 1 | 3
o KeutnpoBeatb MamaTb cobbITHI
Hacrpoiiku
®RU SADMIN @HELP O REBOOT 2026-02-18 07:41 ()

Puc. 62: O630p TekyLwmx cobbiTmi

KeutnposaHue cobbiTuii

KBuTmpyemble cobbITUS HEOOXOANMMO KBUTMPOBATL B 0630pe COBbITHIA, YTODbI
OHW BorbLue He oTobpaxanunch. OcTanbHble CObbITUSA yOaNATCa aBToMaTuYe-
CKM MPU YCTPAHEHUU UX MPUYMHBI (HanpUMep, YCTpaHeHue HapyLeHns rpaHmy-
HOrO 3HaYeHKs).
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CobBbITNs KBUTUPYIOTCA CIeAyoLLIMM 0O6pa3oM:
> [ns kBUTMpOBaHUA COBLITNI OTMETbTE HeODXOAMMbIe CODbITMA B CTONDLE

f N HaXMuUTe KHonky KBuTuMpoBaTh.
» CobbITUSA KBUTMPOBAHDI.

8.1.13.2 KoHdurypmpoaHue cobbITuim
CobbiTns 061afatoT cleayolmMMU XapakTepUcTMKaMu:

XapakTtepuctmka OnucaHue

HasBaHwue cobbiTus KpaTkoe HasBaHue cobbiTus. MNpy NOMHOM yaaneHnu Tekcta
oTobpaXkaeTcs CTaHAAPTHBIN TEKCT.

OnucaHne cobbiTus OnucaHne cobbitus. MNpw NofNHOM yaaneHun Tekcta oTobpaxa-

eTcsl CTaHOAPTHbIN TEKCT.

yCTpaHeHMe cobbiTus YkasaHus no YCTpaHeHUto OLIJVI6OK, ABNAKOLLNXCA I'IpVI‘-WIHOVI
BO3HUKHOBEHUS COBBITUI. I'Ipw NOSIHOM yAaNleHUN TekcTa
0To6pa>KaeTcs| CTaH,Cl,apTHbIﬁ TEeKCT.

Kateropus - Owwmbka (KpacHbIn)

- [lpepynpexpaeHue (kenTbii)

- Wudopmaums (cepbiin)

DTOT NapaMeTp BAMSET Ha LBET CUMBOMA COBbITUS HA OCHOB-

HOM NaHenu Hasuraumu.

CoobwuTb Mpwu akTMBaLMK 3TOro NapaMeTpa cobbiThe oTobpaxkaeTcs Ha
avcnnee.

Mpu cooTBeTCTBYOLWEN HACTPOIKE COBbITVE ByOeT BbIBOANTL-
ca yepes Bbixop (O: CMA xen. unu O: LED kp.) n B npoTokon

ANCNEeTYEepCKOro MyHKTa.

CoxpaHuTb Mpw akTMBaLMK 3TOro NapaMeTpa cobbiThe CoXpaHseTcs B Na-
MSATU COBbITUN.

MHOFOKpaTHaﬂ yCTaHOBKa CobbITe MoxeT BblAaBaTbCA MHOIMOKpAaTHO 6e3 MPpOMeXyTOo4-

(He koHUrypupyeTcs) HOW fleakTuBaLmn.
AKTUBHbIN BbICOKUI AKTUBHbBIV BbICOKUI: YCTPOWCTBO NOAAET CUIHAM MPU HACTYM-
(He koHUrypupyeTcs) NeHnn cobbITus.

AKTUBHBIV HU3KMIA: YCTPOMCTBO MOAAET CUrHas, Moka cobbiTne
oTcyTcTByeT. [1pu HacTynneHun cobbiTus curHan cbpacbiBaeT-

ca.
Ksutupyemoe KButnpyembie cobbiTvs Heo6x0AMMOo KBUTMPOBaTb B 0630pe
(He koHUrypupyeTcsa) cobbITUI, 4TOH6LI OHW Bosblue He oTobpaxanuch. OcTanbHble

cobbITUS yOANAOTCS aBTOMATUYECKU NMPU YCTPAHEHUU UX MpW-
YMHBbI (HaNpuMep, yCTpaHeHWe HapyLLIEeHWs FPAHUYHOrO 3Haye-

HUs).
C 6nokmpoBaHneM Ecnu cobbiTve akTUBHO, aBTOMaTM4YeCKOE peryimposaHmne
(He koHUrypupyeTcs) Hanps>keHus BrnokmpyeTcs.

Tabn. 23: XapakTepucTuku cobbiTuin
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[T 1]
Ums CeTb nuTanna &
Home
[Fpanmnuroe 3Hauenme U<< |
OnwucaHue
23 Hapr.IEHO HWXHee rpaHNYHOe 3Ha4YeHne MMHUManbHOro HanpPAXeHna U<.
CobbiTns Yctpanenve
I'IpoBepre Tekyujme ycnoBua skcnayataumn TpaHC¢OpMaTOpa W HaCTpOeHHble NapameTpbl U<<.
JanHbie /\Kareropus Coobwmtb BbicokoakTWB
CoxpaHuTb Kentupyembiit
‘ M Owwubka

MHorokp. yctaH.

.Q. OtMeHa TMpuMeHuTL

Hacrpoiiku

®RU SADMIN @HELP O REBOOT 2026-02-19 10:37 ()

Puc. 63: KoHurypuposaHue cobbiTui

CobbITue KOHDUTYpUpYeTCs cneayowmM obpasom:

1. BoibepuTe nyHKT MeHio HacTpoinku > CobbiTus.

2. Hainoute HyxHoe cobbIThE B CMIUCKE 1 HAKMUTE KHOMKY o
3. BbibepuTe HeobxoaMMble MapamMeTpsbl.

4. Y10BbI COXPaHUTb M3MEHEHUS, HAXXMUTE KHOMKY MpUMeHUTB.

8.1.13.3 Wnaukaumsa naMaTtm cobbitnm
B namaTu cobbiTuin coxpaHaoTea npoluealume cobbiTus. Bol MoxeTe HacTpouTb
oTOBpaxeHune cobbITUIN C MOMOLLBIO pasnnyHbIX GuabTpos. [1ns aToro goctyn-
Hbl YKa3aHHble HuXe GUbTPbI.

DunbTp OnucaHue

Bpems Oarta v BpeMs cobbiTus

KaTteropus Kareropus cobbitusa:

- Owwmbka (kpacHbiin)

- [MpenynpexnaeHuve (enTbin)
- Wndopmauus (cepbin)

CocTosHune CobbiTHe BO3HMKNO/MPOLWNO:
© Cobbitre BosHMKnO
O Cobbitre npotuso

KoMnoHeHTbI KoMMoHeHTbI YCTaHOBKWM

CobbiTne Bbi6op He 6onee Tpex cobbiTui
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okcnnyarauus

8.1.13.4

MpocMOoTpeTb NaMATL COBBITUIN MOXHO CleayowmnM obpasom:
1. BbibepuTe nyHKT MeHio CobbiTua > MamMaTb cobbITUIA.

A e
1]
Home |EE # Ne A Cobbitne Bpewms |
2026-02-18
B 236 8 B Tpanwsnoesnauenvel>> o n115553 @
2026-02-18
£ 237 16 B paHuuHoe 3HaueHue P>> 06:01:12.951 [>] o
. 2026-02-17
Co6! 1001 M Hegeiicteuten. Temn. 10:32:05.674 ° i
bITUS
2026-01-10
0 239 1178 Asep. oTkp. 09:14:05.785 © -
2025-12-03
% 240 3304 [ CoepuHenue SCADA 1 10:32:05.674 ] o
® 24 3434 [T DKkcnayatauws B pyuHOM (2)3245115%1(3)‘21 © ®
AaHHble
A PUALTP HACTPOEH.
,o, Ddunbtp kcnopt

Hacrpoiiku
®RU SADMIN @ HELP U REBOOT

2026-02-18 07:41 (w)
Puc. 64: MamaTtb cobbiTnin

2. YcTaHoBUTe HyxHble DUbTp, a 3aTeM HaxkMuTe KHOrMKy MNMounck, 4Tobbl 0TO6-
Pa3UTb Hy>XHble COBbITUA.

Bpems
@ TMocneaH. 24 vaca O NocneaH. 30 aren
QO Mocneptve 7 aHeir O Nocneanuii ropg,

QO [Lpyroiinepvog

Kareropusa CocrosiHue
7 Wudo © npuxoant
OCTOpPOXHO M © yxoant
71 M AoLEea
OTtmeHa Mowunck

®

Puc. 65: Hactpoiika dunbTpa

DKCNopT COBbITUM

Tekylme 3anmncK n3 NaMaT cobbITUN MOXKHO 3KCMOPTUPOBaTb Kak darnn CSV.
Ecnu Bbl NnpeaBapmnTenbHO YCTaHOBUAM GUABTP, SKCMOPTUPYIOTCS TOMBKO OT-
drNbTPOBaHHbIE 3aMnCK.

> HaxmunTe kHonKy SkcnopT.

» [laHHble skcnopTupytoTcs.

CyeTumk cobbiTui

YcTponcteo ocHaueHo 10 cueTynkamm cobbituir, CHeTunki COBbITUIN MOXHO
npuceouTb [P Pasgen 8.1.11.1, Ctpannua 91] cobbituio. Ecnim npucsoeHHoe co-
ObiTrE aKTUBHO, TO YCTPONCTBO YBENMUYMBAET NokasaHuda cHeT4YmKa cobbITuin Ha
1. YCTponcTBO NepedaeT 3HayeHne cyeTumnka cobbiTuii Yepes cucTeMy yrnpasne-
HMS.

C NOMOLLbIO HMXKEYKa3aHHbIX MapaMeTpoB MOXHO HACTPOUTb 3HAYEHMe CHETUM-

Ka cobbITWIA.

> BblbepuTe nyHKT MeHio HacTporiku > MNapameTtpsbl > Cuctema > CueTumk co-
6bITUIA.
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8.1.13.4.1 CuyeTyunk cobbiTmnn 1...10
C NOMOLLbIO 3TVX MapaMeTPOB MOXHO HACTPOUTL 3HAYEHME cHeTYMKA COBLITUIA.

8.1.14 KoHdurypupoBaHue LMppoBbIX BXOAOB N BbIXOAOB

B 3aBoackmx HacTpokax KoHdUrypupyemblie LndpoBble BXOLObl M BbIXOLbI
YCTPOMCTBA CKOHPUIYPUPOBaHbI YKA3aHHBIM HMXE 06pasoM.

- Bxopf: akTVBHbIN BbICOKWIA

- Bbixoa: HopManeHo pasomkHyTbI (NO)

|_|pl/l HeO6XOD,I/IMOCTl/I KOHC')I/IpraLLl/IIO MOXHO N3MEHNTb.

8.1.14.1 Co3paHwne pesepBHOI KONun
[ns BOCCTAHOBMEHNS CUCTEMbI MOC/E BO3MOXHOW HEMPABUIBHOW HACTPOMKM
KOHPUrypaLmm HeobxoOMMO CO30aTh ee pe3epBHYto Konuto. [1ns 3Toro Bbinon-
HWTe cnedytollee.
1. BbibepuTe NyHKT MeHo HacTpoiiku > DkcnoprT.
2. BoibepuTe napameTp HacTpowku ana skcnopTa pe3epBHOMN KOMMK TEKYLLMX

HacTpoek.

3. Ons 3anycka akcnopTa HaXMUTE KHOMKY DKCMOpT.

8.1.14.2 Konourypaums DIO

° Y6enmrtech B TOM, 4TO KOHGUIrypauma LnMdbpoBbIX BXOOO0B U BbIXOAOB COOT-

I BETCTBYET MUCMOSb3yeMbiM GYHKLMAM. B MpoTnBHOM cydae BO3MOXHA
HeuncnpaBHasa paboTa yCTpONCTBa U NOAKYEHHbIX NepudepUiiHbIX
YCTPOMCTB.

[ns HacTponkn KoHUrypaLmmn LMdpoBbIX BXOAOB 1 BEIXOAOB HXeyKa3aHHas
nHdopMauma oTobpaxaeTcs B BUAe TabauLpl. DNeMeHTbl, He noanexatumne ns-
MeHEHMIO, BbleNeHbl CepbIM.

Hactpoiiku Kondwurypauusa DIO

Ao
111
|0yHKu,vm Tun cury. Konduryp. Mogynb/kaHan
Home
1:GPI1 DIO ¥ BbiCOKOaKTUB. AO4-1/1 v
1: GPI2 Modbus ¥ BbiCOKOaKTUB.
23 1:GPI3 DIO ¥ BblCOKOaKTVB. v
1: GPI1 4 DIO ¥ BbICOKOaKTVB. v
CobbiTus
1:GPI5 DIO ¥ BblCOKOAKTUB. v
1:GP1 6 DIO ¥ BbicokoakTuB. v
1:GPI7 DIO ¥ BblCOKOaKTVB. v
1:GPI 8 DIO ¥ BbICOKOaKTVB. v
JaHHble
«“« < 119 > »
o OTmeHa MpumMeHnTb
Hacrpoiiku
®RU SADMIN @HELP O REBOOT 2026-02-18 08:34 ()
Puc. 66: KoHdurypmnposaHve undppoBbix BXOAOB U BbIXOA0B
° OnucaHHble Huxe onepaunn yrnpabineHNAa MOXHO BbIMOJTHNTb, TOTbKO eCi
I Bbl BbI3blBaeTe CUCTEMY BN3YaTN3aLIMN HA KOMTblOTEPE. Bbl MoxeTe name-

HATb KOHOUIYypaLmio LUMPPOBbLIX BXOAOB M BbIXOAOB, TOMNBKO €C/In MMeeTe
pOJib HACTPOMLLMKA NapaMeTPOB UV aAMUHUCTPATOPA.
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8.1.15

8.1.15.1

Lindposble Bxodbl v BbIXOObI YCTPOWUCTBA KOHOUMYPUPYIOTCA Cleayiowmm ob-

pasoMm:

1. BbibepuTe nyHKT MeHio HacTpoiku > KoHdurypauusa DIO.

2. Tpy HEOBXOANMMOCTU HaxmUManTe KHoMKy A nnn ¥, 4Tobbl OTCOPTUPOBATHL
XapakTepucTnkn no ctonbuam B andaBMTHOM NOpPALIKeE.

3. CkoHdurypupyiite Tpebyemble CBOMCTBA.

4. Haxmute kHonky MNprUMeHnTb.

5. [Insi COXpaHeHWst M3MEHEHNIM NMpK 3anpoce NOATBEPXAEHWS HAKMUTE KHOMKY

Oa.

OyHKLMA
OyHkuma umdbposoro sxoaa (I: ...) unm undposoro seixoga (O: ...). Bol MoxeTe
N3MeHUTb 0bo3HaveHme obLmx Bxoaos 1 Boixonos (GPI, GPO).

Bup curHana

BbibepuTe B cUrHana.

- Undposon: unbposoit Bxon

- GOOSE (B kauecTBe onumu goctynHo ana ISM® Gen. 2)

KoHdurypaumsa

CkoHbUrypupyiiTe LUMbpoBbie BXOAbI 1 BbIXOAbI YKA3aHHbIM HMXE 06pasoM.

— DI akTUBHbBIN BbICOKMIA UMW aKTUBHbBIA HU3KWUIA.

- DO: 3ambikatowmin koHTakT (NO), pasmeikatowmin koHTakT (NC). YkasaHue:
MpW BbIK/TIOYEHHOM YCTPOWCTBE UMK Npu ownbKe LindpoBble BbIXOAb! BCceraa
Pa3OMKHYTbI (He BucTabunbHoe perne).

Mopaynb: kKaHan

KaHan Moayns DIO, ¢ koTopbIM cBA3aHa GyHKUMA. DyHKLMM, KOTOPbIE He CBA3a-
Hbl C KaHa/IOM, OTOBPaXAOTCS B BUAE 3HAKA «—». YUNTbIBANTE NpUaraemyio
3MEKTPOCXEMY.

KoHdurypuposaHue aHanoroBbix BXOAOB W BbIXOAOB (onuus)

Bbl MoXxeTe KOHOUIYpPMpPOBaTb aHAIOroBble BXOAbl M BbIXOAbl YCTPOWCTBA U
npuceanBaTtb UM GYHKLMM YCTPOMCTBA.

YCTponcTBO NoaaepXMBaeT aHAIOroBble AATUMKN C IMHEMHOW XapakTepucTu-
KOW W BblOAET aHANOroBble CUIHasbl C IMHENHOW XapakKTepUCTUKOMN.

Co3paHue pesepBHOM KonuK

[ns BOCCTAHOBMEHNS CUCTEMbI MOCE BO3MOXHOW HEMPABUIbHOM HACTPOMKM

KOHPUrypaLmm HeobxodMMOo Co3aTh ee pe3epBHYIo Konuto. [1ns 3Toro Bbinon-

HWTe cnedytollee.

1. BbibepuTe NyHKT MeHo HacTpoiiku > DkcnoprT.

2. BoibepuTe napameTp HacTponku Ansa skcnopTa pe3epBHOMN KOMMM TEKYLLMX
HacTpoek.

3. [Ons 3anycka akcnopTa HAXMUTE KHOMKY DKCMopT.
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8.1.15.2 KoHdurypaumsa AlO
,D,J'IF! KOHCbVlI'ypaLll/ll/l adHa/10roBbIX BXOOOB 1 BbIXOOO0B B BMUAe Ta6J'II/ILI,bI BbIBOOWNT-
CHA YKa3daHHaaA HXe I/IHdDOpMaLI,VIFl. 9ﬂeMeHTbl, He nognexalimne naMmeHeHuto, Bbl-
OeneHbl CepbiM.

Hacrpoiiku KoHdurypauusa AlIO

At
[T 11
|0yHKme Bua curiana Kapra/kanan |
Home
GPAO 1 4-20mMA v AO4-1/1 A -
GPAO 2 [LeaxT. v &
n23 GPAO 3 [Jeaxr. v &
GPAO 4 [leaxT. v &
Co6bithA GPAO5 [eaxT. v &
GPAO 6 [LeaxT. v o
GPAO 7 [eaxT. v L]
GPAO 8 [leaxT. v &
JaHHble
4 < 114 > »
o OTmeHa MpuMeHnTL
Hacrpoiiku
®RU SADMIN @ HELP (U REBOOT 2026-01-13 07:41 ()
Puc. 67: KoHburyprpoBaHue aHanoroebix BXoA0B/BbIXOAOB
° Bbl MOXeTe n3MeHATb KOHd)l/IrypaLl,I/I}O AHa/10roBbIX BXOOOB 1 BbIXOOO0B
I TOJIbKO B TOM C/lydae, e/l BaM NpUHaoIexXumT poJib HaCTpOVILLLMKa nnu
AAMUHNCTPATOpPA.

1. BoibepuTe nyHKT MeHio HacTpoiku > KoHdurypaumsa AlO.

2. CkoHPUrypupymTe xapaktepuctiku, Hanpumep OyHkumsa, Bug cur. n Kapta/
KaHan.

3. HaxxmnTte kHomky & (1060l CKOHbUIypUpoBaTh 3Ha4YeHNs TpebyeMbiM 06-
pasoM.

GPAO 1

[

3Haku nocne

3ansaTown

MuHuMansbHoe ® ‘
3HaueHMe
o |

MakcnmanbHoe
3HayeHune

OTtmeHa MpumeHuTs

L 4
Puc. 68: Beoa 3HauyeHUmn

4. Haxxmute kHomky MNpuMeHuUTb.
5. [Insi cOXpaHeHWst USMEeHeHWNM NPy 3anpoce NOATBEPXAEHUS HAKMUTE KHOMKY
CoxpaHuTb.

OyHKkuma

@yHKkuma aHanorosoro Bxoda (I: ...) unu Bbixoga (O: ...). Bel MOXeTe M3MeHUTb
obo3HaveHKe obumx Bxoaos 1 Bbixonos (GPAI, GPAO).
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Bup curnana

BbibepuTe BMA cUrHana aHanoroBoro AaT4Mka nm 4eakTMBMPYMTe aHaNOroBblin
BXOL.

- 0..20mA

4..20 MA

- 0..10B

PT100-2/3/4, PT1000-2/3/4

GOOSE (B kavecTBe onumm goctynHo ans ISM® Gen. 2)

KapTa/kaHan
BeibepuTe cnoT 1 KaHan aHaIoroBOro Aatymka. YumnTbiBanTe npunaraemyto
31eKTpoCXxeMy. DTO CBOMCTBO AOCTYMHO Tonbko ana GPAI.

EonHuua
HacTponTe eamHuLy nsmMepeHns curHana. MoxHo BbibpaTb NpeduKe 1 eanHnLy
CW. 270 cBomcTBO foCTYynHO ToNbko Ansa GPAI.

3Haku nocne 3anaTon
HacTponTe 0o Tpex 3HAKOB nocse 3anaTon. 9TO CBOWCTBO AOCTYMHO TOMbKO
ona GPAI.

MuHUManbHoe 3Ha4YeHne/MaKkCMMarbHOe 3HaYeHne
HacTponTe MrUHMMarnbHble 1 MakcKMasibHble 3Ha4eHMa gatymka (Hanpumep, npu
curHane 4...20 MA COOTBETCTBYIOLME M3MepeHHble 3HaYeHns ana 4 1 20 MA).

DTO CBOWMCTBO HEAOCTYMHO, €CW AATYUKM NOAKIIOYEHbI Yepes CEHCOPHYIO LWLN-
Hy MR (Modbus).

KoaddunumeHT kKoppekumnmn n cMeLleHne Koppekumum

HacTtpoiika koppeKkumm No3BonsieT KOMNeHCMpOoBaTb CUCTeMATUYECKMe OWMOKM
aHaIoroBbIX CUrHaoB. Koppekumns onpeaenaercst YyMHOXEHNEM 3HAYeHUs
byHKUMM Ha KO3DDULMEHT 1 NprbaBneHrem cMeleHns. [ paHNYHbIM 3HAYEeHM-
eM A9 KOPPeKLUMU CIYXaT MUHUMYM 1 MaKCUMYM 3HadeHnst dyHKummn. [na kop-
PEKTUPYIOLLETO CMELLEHNA OrPAHNYEHNUI HET.

N3mepsemas BeanynHa

Makc. —

KosppuumeHT KoppekLmn

KoppekTupytouiee cMelieHne

MMH.I

MwuH. Makc. AHaNOroBbIN CUrHanN

Puc. 69: AHanorosbIf CUrHan C IMHENHOM XapakTePUCTUKOM, KO3d ULMEHT Koppekummn < 11
KOppeKTupytoLee cMeLleHne

KoadduumeHT koppekumm

HactponTe koadduumeHT (M) ans koppekumm sHaveHns dyHkumm (x). Ckoppek-
TUpOBaHHOE 3HaYeHne GyHKUMK (y) cooTBeTCTBYeT: ¥ = (M * X) + t. D70 cBOM-
CTBO OOCTYMHO TOMBKO A9 BXOOOB.
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8.1.16

8.1.17

8.1.17.1

KoppekTupytoliee cMmelLeHne

HacTpownTe cMelleHue (t) ans koppekummy sHadeHns dyHkumn (x). CKoppekTupo-
BaHHOE 3Ha4YeHKne dyHKLMM (Y) cooTBeTCTBYeT: ¥ = (M * X) + t. DTO CBOMCTBO A0-
CTYMHO TOMbKO A5 BXOOB.

N3meHeHne 0603Ha4YeHns nonoxenusa PIMH (onuwms)

C noMolLbto 3TOM GYHKLMU MOXHO pefakTMpoBaTb 0603HaYeHMe NONoXeHUs
PIMH. Obo3HadeHe cOOTBETCTBYIOLLErO aKTUBHOMO nonoxeHusa PIMH otobpa-
KaeTcs B [1aBHOM MEHIO U MPUHNMAETCS 19 CUCTEMBbI YTPpaBeHs.

- Pabouee nonoxkeHwe: YNCIOBOE 3HAYEHME (HE HACTpamBaeTcs)

- [onoxerwne PINH: o6o3HaueHme nonoxexusa PIMH

- SCADA: yncnoBoe obo3HadeHne a4 nepefadn B CUCTEMyY yrpaBieHus

1. BbibepuTe nyHKT MeHto HacTpoinku > Tabnunua nonoxeHun PIMH.
2. YkaxnTe obosHadyeHue ana nonoxenua PIMH 1 cnctembl ynpasneHus.
3. Haxmute kHonky MNpuMeHnTb.

Yn paBneHue Nosib3oBaTENIAMA

YnpaeneHue nonb3oBaTesnsiMm OCHOBAHO Ha poneBon cucTeme. Kaxxaomy nonb-
30BaTesNo HeOOXOAMMO NPUCBOUTL POnb. s KAXKAOW POSIY MOXHO HACTPOUTb
npaBa 4oCTyna K napamMeTpaM 1 COObITUAM.

Ponu nonbsoBatens

YnpaeneHue npaBamu 0OCTyna K GyHKLMSM U HACTPOMKAM yCTPOMCTBA MpOMC-
XOAUT HA OCHOBaHWW Mepapxmyeckon cuctemsl ponen. CuctemMa cogepxuT Natb
Pa3MUYHbIX POJIei, KOTOPbIM MPeaOCTaBNSIOTCA pa3Hble Npasa AocTyna. YacTs
npaB AOCTyna CTPOro 3afaHa, Ho Mpasa AOCTyNa K OnpefeneHHbiM napaMeTpam
1 COBBITUAM MOXHO KOHUIYypupoBaTb. VHbopmaumio cM. B pasgene «Ha-
CTpoWKa NpaB A4OCTYNa K NapaMeTpaM 1 CObbITUSAMY.

[Noka Bbl He BbIMOMHWAN BXOL4 B CNCTEMY YCTPOVICTBa, Bbl HaxXoaAnTeChb B pO-
N NoN1b30BaTesN A <<OTo6pa>KeHv1e OaHHDBIX».

B 3aBoackmx napameTpax npeayCcMoTpeHbl ClefyoLmMM posnu:

Ponb OnucaHue

OTobpaxeHre aaHHbIX | [Nonb3oBaTtesnb, KOTOPbIN MOXET TOMBbKO NPOCMATpUBaTh pabo-
4Yne JaHHble.

- [NpocMoTp Bcex NapameTpos

- TpocMoTp Bcex cobbiThin

OunarHoctuka Monb3oBaTtesnb, KOTOPbIN MOXET NPOCMaTpMBaTh paboumne AaH-
Hble 1 AaHHbIe XypHana.

- [NpocMoTp Bcex NapameTpos

- TMpocMoTp Bcex cobbiThin

- DKCMopT AaHHbIX XypHana

Onepatop Monb3oBaTtenb, KOTOPbI MOXET NPOCMaTpMBaTL paboune AaH-
Hble 1 KBUTUPOBaTb COOLITUA. OH MOXET BbINMONHATL PyyHble
nepeKoYeHNs C MOMOLLbIO S/TEMEHTOB YNpaBneHWst YyCTPOW-
cTBa.

- [lpocMoTp Bcex napamMeTpoB

- [lpocMoTp 1 KBUTMPOBaHKE Bcex CoBbITHM
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Ponb OnucaHue

Hactponwmk Monb3oBaTesnb, KOTOPbIN MOXET MPOCMaTPMBaTb U MeHATL pabo-
yme AaHHble.

- TpocMOTp 1 n3MeHeHMe Bcex NapamMeTpoB

- WmMnopT 1 akcnopT napamMeTpoB

= npOCMOTp, N3MeHeHne N KBUTUpOBaHME BCEX cobbITNM

AnMuHucTpaTop Monb3oBaTtesnb, KOTOPbI MOXET MPOCMAaTPMBaTb U MEHSTb BCE
DaHHble.
- CuuTbiBaHME BCEX MapaMeTpoB

= npOCMOTp, n3MeHeHne U KBUTUPpOBaHME BCEX cobbITNM

Tabn. 24: Ponu B 3aBOACKMX NapaMeTpax

D,OCTYI'I K'yKa3aHHbIM fanee pasfesiaM CTporo CBA3aH C Ha3dHa4YeHHbIMW pOoiaMUA.

OTobparkeHue HdunarHocTtuka Onepatop HacTtponwmk ApMuHUcTpaTop
AaHHbIX

AOMUHUCTpUpOBaHMue - - - - +
[Mepesapyska ycTponcrea - - + + +
MmnopT - - - + +
SkcnopT - + - + +
HacTpowika pgaTbl u BpeMeHun - - + + +
BbizoB MacTepa BBOAA B 3KCMY- - - - + +
arauuio

Kann6poska pe3sncTopHOro KoH- - - - + +

TaKTHOro paga

Haxatue knasuw BbILLE, HA- - - + + +
KE, AUCTAHLIMOHHBIW, AVR
ABTO, AVR PYYHOW

HacTpoiika Tononoruu - - - + +

KoHdurypuposaHue aHanoro- - - - + +

BbIX BXOA4OB U BbIXOO40B

KoHdurypuposaHue Lndpobix - - - + +
BXO[IOB U BbIXOA0B

Hactpowka TPLE - - - + +
KoHourypuposaHue Touek aaH- - - - + +
HbIX

BbizoB MacTepa Texobcnyxusa- - - - + +
HWS

M3meHeHre Tabnuubl nonoxe- - - - + +
Hun PTTH

Pas6nokuposka ECOTAP - - - + +
Modbus

[ob6asneHne faT4MKOB K CEH- - - - + +

copHou wuHe MR

Tabn. 25: NpaBa focTyna, CTPoro cBsA3aHHbIE C pONsAMU
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8.1.17.2

8.1.17.3

N3meHeHMe napons

Ka)KJ:I,bIIZ MoNb30BaTe/lb MOXET N3MEHUTDb NMAapPOJib, €C/TIN YH4eTHAA 3anCb NMNOIb30-
BaTena He SBNsSeTCa rpynnoBon. [1aponb rpynnoBon Y4eTHOM 3anmnc MOXeT 13-
MEHUTb TOJTbKO aAMUHNCTPATOP.

Ob6paTtuTe BHMMaHMe, YTO NapOosb AO/KEH OTBEYATb HUXEeYKa3aHHbIM TpeboBa-
HUSIM.
- CocToATb He MeHee YeM 13 BOCbMU CYMBOJIOB
- CopepxaTtb X0Ta Obl TPU 13 YeTbIpex CNeayoLNX CUMBOSOB:
- nponuncHas byksa;
- CTpo4Hada bykBsa;
- undpa;
- cneumasnbHbIA CUMBON.
Maponb MeHsieTcs cnenytowmm obpasom:
1. B cTpoke cocTosiHMe BbibepunTe MM nonb3osaTens.

admin

Ao

[T 1]

Home

Vmsa nonb3osatens: admin
23 .

A Maponb (Tekyuyni): &

CobbiTusa Mapob (HOBbIN): (O
Maposib (HOBbIV — NOATBEPAUTD): &
JaHHble
BeeavTe napob.

.a. OTmeHa TpyMeHNTL

Hacrpoiiku
®RU SADMIN @HELP O REBOOT 2026-02-12 11:33 (W)

Puc. 70: UaMeHeHue napons

2. BeeonTe cTapbii naposnb.
3. Oeaxnabl BBeanTe HoBbIW NMapornb.
4. YT106bI COXPAHUTE M3MEHEHHbIN NMaposb, HAXMUTE KHOMKY MNpruMeHnTb.

CozpaHue v yoaneHue nosb3oBaTenen, peaakTMpoBaHue AaHHbIX

rnosb3oBaTenemn

,D,J'IF! KaXXOoro nonb3oBatesid MOXHO HACTPOUTb YKa3aHHbIEe HMXXeE MapaMeTpbl.

- WMa nonb3osaTens u naponb

- Ponb nonb3oBaTtens: kaxkaoMy nofib30BaTeNnto MOXHO NPUCBOUTL posib. [1pa-
Ba 4OCTyNa K mapamMeTpam Unm cobbITUAM CBSI3aHbl C PONIAMU.

- [pynnoBoit 4oCTyn: AaHHbIM NapaMeTp No3BoseT 0603HAYNTL YUETHYIO 3a-
MMCb NMOMb30BaTeSNs Kak rPynnoByto (Hanpymep, Ans 4OCTyna HeCKOMbKMX
J'IVILI,), |_|OJ'Ib3OBaTeJ'II/I C prrII'IOBbIM ,EI,OCTYI'IOM He MOI'YT MEHATb CO6CTBeHHbII;I
naposib. Haponb MOXeT N3MEHUTb TOJTIbKO aAMUHNCTPATOP.

- AKTI/IBHOI Bbl MOXETE akKTUBNPOBATb N1 OEAKTUBMPOBATb MOJSIb30BaTEA.
r):LeaKTI/IBI/IpOBaHHI::Ie NMonb30BaTe/IM HE MOTYT 3aXOOMTb B CNCTEMY. rD,aHHbIe
MoNb30BaTesId COXPaHAKTCA Ha YCTDOVICTBQ.

- ABTOMaTUYecKnn BXOL: Bbl MOXeETE akKTMBMPOBATb AJ14 MOIb30BaTeE 1A dDYHK-
Unto «ABTOMaTUYECKUMN BXOO». BXOD, 014 3TOro nonb3oBaTeNd BblIMOTHAETCHA
ABTOMATNHECKN MpW nNepe3arpy3ke CUCTeMbl N1 NMPU BbiXOoOe N3 HeEe OpYroro
nonb3oBaTend.
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Hactpoiiku Ynpasnenue YuetHble 3anucun

Wwms nonb3osatens Ponb nonb3osarens fima) 0

A e
[T}

Home

admin AaMUHMCTPaTOP - v — U &

23

CobbiTus

JaHHble

&8 pynnosown goctyn

[v] AktmeHO c
030aTb NONbL3-Ns
o () ABTOMaT. BXOA B CUCTEMY

Hacrpoiiku

®RU SADMIN @HELP O REBOOT 2025-11-20 07:41 ()

Puc. 71: O630p cozpaHHbIX NMonb3oBaTenen

CO3,EI,aBaTb NN yOoandaTb nonb3oBaTenen U MeHATb VX AaHHbIe MOXET TOsb-
KO MoJ1b30BaTe/1b C POSIbIO aMNHNCTPATOPA.

Co3paHue nonb3osaTtens

Co3paTb Nob30BaTeNs MOXHO CNEAYIOLLIMM 0bpasoM:

1. BoibepuTe nyHKT MeHio HacTpoiiku > YnpaBneHuve nonbsoBarenamu > Yyert-
Hble 3arMMcK nosb3oBaTesnen.

. HaxxmuTe kHonky Co3pgatb nonbs-ns.
BeeanTe MiMsi nonb3oBaTens v 3aTem asaxabl [aponb.

. BbibepuTe Heobxoammyto Ponb nonbsosarens.
Mpn HeobXxoOMMOCTU aKTUBMPYIMTe NapameTp pynnoeow goctyn, AKTUBHbIN
nnv ABTOMAT. BXOA, B CUCTEMY.

6. YTObbBI COXPaHUTL AaHHbIE MOMb30BATENS, HAKMUTE KHOMKY MNpUMEHNTB.

e W

PepakTnpoBaHue gaHHbIX Nofnb3oBaTenemn

13MeHWTb DaHHble NONb30BaTeNd MOXHO CledytoLMM 0bpasoM:

1. BbibepuTe NyHKT MeHio HacTpoiiku > YnpaeneHve nonb3oBaTenamm > YyeT-
Hble 3anncKn nonb3oBaTenen.

2. BbibepuTe B cnvcke KHOMKY O Tpebyemoro nonb3oBaTens.

3. BHecnTe HeobXxoOMMblE N3MEHEHWS.

4. YT0bbl COXpaHNTb AaHHbIE MOMb30BaTeNs, HAKMUTE KHOMKY [pUMeHUTD.

YpaneHue nonb3oBaTtenen

YOanuTb AaHHbIe MOJIb30BaTENS MOXHO CleflytoLMM 0Opas3oM:

1. BoibepuTe nyHKT MeHio HacTponku > YnpaeneHve nonbsosatensamu > YyeT-
Hble 3anncK nonb3oBaTenen.

2. BoibepuTe B cnicke kHonky 'O tpe6yemoro nonbsosatens.
3. Haxxmnte kHonky MpuMeHnTb ANs yoaneHus nonb3osaTtens.
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8.1.17.4 HacTpovka npae gocTyna k napameTpam 1 cobbiTaM

8.1.18

8.1.18.1

HpaBa OOCTyna K napaMeTpam m COBBITUAM MOXHO HaCTpONTb 019 MMEKOLLINXCA
pone|7|. E,J'IF! 2TOro AOCTYMNHbI YKa3aHHble HMXXe NMapaMeTpbl.

CUCTEeMHbIN KOMMOHEHT Onuun

CobbiTus ®@: CobbiTve MoXeT oTobpaxaTbCs.

.
¢ : CobbITe MOXET BbITb U3MEHEHO.

&1 : CobbITe MoXeT 6bITb KBUTUPOBaHO.

N
MapameTpebl #": 3HaueHue napameTpa MOXeT 6bITb M3MEHEHO.

Tabn. 26: BosMoxHble npasa AocTyna

Ao
[T 1]
Fome | Bs N2 & CobbiTne ApvmuH. Hactp. Onep. [Auard. [Janj |
% 3114  TpaHuuHoe3HaueHne GNETs © L © Iy @ (o] ii [
8 %, 3117  TpaHnuHoesmauerve GO @£ © ® @ ii
A %, 3118  GPAllnegeicteut. @£ @@L © M ® [o) ii
CobbiTus N N
%, 3119 TpaHnuroesHauerne GO © L @ Iy @ @ ii
%, 3122 IpaHuuHoesHauerve GO @ © Iy @ @ ii
%, 3123  GPAI2HepencTsuT. o 0L ok ® (o4 i
JaHHble
Mownck
Hacrpoiiku
®RU SADMIN @HELP (U REBOOT 2026-02-18 07:41 (w)

Puc. 72: Hactpoiika npae gocTtyna k cobbiTuio

13MeHWTb Npasa 4oCTyna MOXeT TOMbKO MOMb30BaTENb C POSbIO aAMUHN-
cTpaTopa.

HacTpoiika npas gocTyna k napaMeTpaM n cobbITusiM

1. BbibepuTe nyHKT MeHto HacTpoliku > YnpasneHue nonb3osartensamu > [pasa
Ha napameTpbl unu MpaBa Ha cobbITuS.
» OTObpasnTCa CNUCOK BCeX MapamMeTpoB Un COBbITU.

. HaxmuTe kHonky . nnq n3mMeHeHnst BbIGPaHHOM 3aM1cut B Crincke.
Bbibepute HeobxoOMMble MapameTpbl.

. YTOObI COXPaHWTL M3MEHEHUS, HAXKMUTE KHOMKY MNpUMeHnTb.
Y106bI aKTMBMPOBATb M3MEHEHHbIE MPaBa, Nepe3arpysuTe yCTPOMCTBO.

e W

AnnapatHoe obecneyeHune

B nyHKTe MeHto annapaTHOro obecrneyeHmns MOXHO NPOCMOTPETb MHbOPMaLIMIO
06 annapaTHoM obecnedyeHnn ycTporicTea. [na Moayneit npueeneHa Hdopma-
LM 06 YpOBHE CUTHANOB OTAESbHbIX KAHAMOB.

1. BbibepuTe nyHKT MeHto JaHHble > Cnuctema > AnnapatHoe obecrneyeHue.

2. BoibepuTe HeoOXx0OMMbI MOAYNb A9 NMPOCMOTPA YPOBHS CUrHaNa KaHas oB.

CocTtosaHue mopynen DI n DO
Bbl MOXeTe 0TobpasnTb COCTOsIHME LIMPPOBbLIX BXOOO0B W1 Bbixogos Moaynen DI 1
DO.

- KoHTakT Knemmsl
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8.1.18.2

8.1.18.3

8.1.18.4

8.1.19

8.1.20

8.1.20.1

- CocToanune Bxoga (I: ...) mnn Boixoga (O: ...)

- CUHMI: Ha BXOA MW BbIXOA MOAaeTcs curHan (norndeckas 1).

- Cepblli: Ha BXoA UK BbIXxoa He nopaeTcs curHan (normyeckas 0).
- [puBszaHHas dyHKLMS

CoctosiHne mopynen Al u AO

Bbl MOXeTe 0TobpasnTb COCTOSHME aHA/TOTOBbLIX BXOAOB 1 BbIXOAOB Moaynen Al

n AO.

= I_Ip|/|6r||/|3|/|Ter|bHoe 3Ha4YeHne: NSMepeHHOoe 3HaYeHNE OaT4vMKa. ﬂpm He,EI,eI;I-
CTBUTEJIbHOM 3HaYeHNN NMHONKaUWA BbloeNAaeTca KpaCHbIM LIBETOM, a OTO6pa—
KaeMoe 3Ha4YEeHNE MOXET He COOTBETCTBOBATb 3apermcTpmpoOBaHHOMY Mpn-
6ﬂVI3VITeﬂbHOMy 3HAYeHUIO.

- 3Ha4veHue CbYHKLLl/Il/IZ pPacCCHNTaHHOE 3Ha4YeHne dDYHKLI,l/ll/I B COOTBETCTBMU C Ha-
CTpoOViKamMu; HeonyCcTMMoe 3HaYeHne oTobpaxaeTcs kak «—». [1pn Hegen-
CTBUTENIbHOM 3HaYeHNN MPOBEPAIOTCA NpeacTodilimne cobbITUA.

CocTosiHne mogynen U3 nl3
Bbl MOXeTe npocMoTpeTh cocTosiHue Mmogynert U 3 n | 3, npegHasHauYeHHbIX A1s
N3MepeHUNst HaNpPs>KEHUS 1N TOKa COOTBETCTBEHHO.

CocTtosiHue nsmepenus cetut MCONTROL® 7 R-A
Mpu M3MepeHnU Toka 1 HanpsixXeHUs Bbl MOXeTe 0TOOPasUTb COCTOSIHNE U3Me-
peHuns ceTn ¢ nomolbto yctponctea MCONTROL® 7 R-A.

O6 ycTpoiicTee

B nyHkTe MeHio OB yCTpoCTBE MOXHO MPOCMOTPETb BEPCUM anmnapaTHbIX 1
NpPOrpaMMHbIX KOMMOHEHTOB YCTPOMCTBA.

- 3aBopckon HoMep

- Mpunoxenue (ISM®)

- AnnapatHoe obecneyeHue (ISM® Gen.1 unn ISM® Gen .2)

- Bepcus MO gucnnea (MCONTROL® 7 R-A)

> BbibepuTe nyHKT MeHto JaHHble > Cuctema > O6 ycTpolicTse.

MeHenxep nmnopTa/skcnopra

YcTponcTBo ocHallleHo dyHKuUmen «MeHemkep MMnopTa/aKkcnopTay, No3Bosda-
toLLLe MNOPTMPOBATb M SKCMOPTUPOBATb Pa3fIMyHble AAHHbIE.

DKCMOpT AaHHbIX

Ha BpeMs akcnopTa yCTPOMCTBO NpeKpallaeT 3anmncb AaHHbIX B perncTpa-
TOpEe M3MEPEHHbIX 3HAYEHUN.

B zaBucKMocTM oT KOHd)l/II'ypaLI,I/Il/I YCTpOVICTBa MOXHO 3KCMOPTNPOBATb YKa3aH-
Hble HV>XXe OaHHble.
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PesepBHas konus

Onuusa OnucaHune

O6pas cucremsl (.rhi/.rhp)

MonHbIn 06pas cucTeMbl (MporpaMMHoe obecrieyeHve u
KoHbUrypauws). Ecnu Bbl McnonbsyeTe onuumio «C UCTopu-
ei», ByayT SKCMOPTMPOBaHbI TaKXKe BCe 3amvcu XypHana
COBbITUIN M faHHble PerncTpaTopa M3MepeHHbIX 3Ha4YeHU .
Mpw BbIGOpe 3HauYeHNs napameTpa «C TPLE» akcnopTupyeT-

CA KITMeHTCKasi nporpaMMma.

Hactporku (.rhi/.rhp)

HacTtpoliku ycTponicTaa:

- MapameTpbl (HacTpoWkM, Npasa AocTyna)

- CobbiTua (KaTeropus, AencTeme, TEKCTbI, NpaBa AOCTyna)
- KoHdurypaumsa nonbsosatens

Mpy HANUUUKM TaKOBbIX Tak>Ke SKCMOPTUPYIOTCA HACTPOMNKM
YKa3aHHbIX H/XKE PYHKLNNA.

- Tononorus

- KoHowurypauma AlO

- KoHowurypauuma DIO

- Tabnuua nonoxenun PMH

- CeHcopHas WwuHa

MODBUS (.rhp)
DNP3 (.rhp)

IEC 60870-5-101 (.rhp)
IEC 60870-5-103 (.rhp)
IEC 60870-5-104 (.rhp)

HacTpoiika Touek AaHHbIX COOTBETCTBYIOLLEN CUCTEMBI
ynpasneHus.

Tabn. 27: KcnopT AaHHbIX: rPyrnna pe3epBHOM KONuu

NHdopmaumsa

MapameTp Onucaxue

MHcTpyKuma no akcnnyara-
uunm (.zip)

MHCTPYKLI,VIH Mo 3KcnnyaTaummn, onncaHnsa NpoToKoIoB.

NuueHsuu (.zip)

TekcTbl l'll/lU,eHBI/IVI NCnosb3yeMbiX KOMMNOHEHTOB NporpamMm-

Horo obecneveHus.

Kondurypauns SCADA (.zip)

KoHdurypaumsa cuctemsl ynpasnenus (Hanpumep, ICD-daiin
ans |[EC 61850).

Tabn. 28: SKCNopT AaHHbIX: rpynna nHbopmauum

Cucrtema

OnucaHue

3HayeHue napaMeTpa

Cnncok cobbiTuit (.csv)

MMonHbIN CNNCOK BCEX BO3MOXHbIX COBBITUIA.

Cnucok napameTpos (.csv)

Cnrcok napaMeTpoB C ONMMCAHNEM U 3HAYEHUSAMU (MUH.,
Makc., TekyLy,.).

KoHdurypaums cuctemsl
(-xml)

KoHdurypaumsa cuctemsl.

®annbl MIB SNMP (.zip)

Management Information Base ansa ynpasneHus yctpou-
cTBOM Mo npoTtokony SNMP

Tabn. 29: SKCNoOpT AaHHbIX: FPynMa cMcTeMbI
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3anucum

MapameTp OnucaHue

MamaTb cobbiTnii (.csv) Bce 3anuncu B namMaTh cobbiTui.

XypHan 6esonacHocT (.csv) | XKXypHan 6e30nacHOCTH C COOTBETCTBYIOLLEN NOMHOMN UH-
Onums: cUCTEMHBIV XXypHan | dopMaLmeit o AOCTyNax v U3MeHeHUsIX.

(.csv)

Peructpatop (.zip) DKCMOPT NaMSTU CPeOHNX 3HAYEHWNIA.

Skcnopt VAM (.zip) SkcnopT BUBGpoakycTUieckmx sanvcei. Bel MoxeTe akcrnop-
TMPOBATb BCE UM TOMbKO ONpefesieHHble 3anncu.

KypHan TO (.xml) DKCMOPT 3anucen xypHana TexobcnyKnusaHus.

Tabn. 30: DKCNopT AaHHbIX: Fpynna 3anucen

[aHHble 5KCNOpTUPYIOTCA YKa3aHHbIM HMxke 0BpasoM.

1. BbibepuTe NyHKT MeHo HacTpoiiku > DkcnoprT.

2. BbibepunTe Heobxoammoe 3HaYeH e napaMeTpa s akCrnopTa v cnefymnte
yKasaHWsM Ha gucnnee.

8.1.20.2 WMnopT aaHHbIX

Mpuy nMNopTe obpasza cucTeMbl Ans OOHOBMNEHWS CUCTEMHOIO MPOrPaAMMHOIO

obecnedeHuns Ha ycTpoincTeax ISM® Gen.2 cobniofanTe ykasaHHble HXKe peko-

MeHOaumMn.

- YcTponcTBo nHdpopMUpyeT 0 xofe 0BHOBNEHWA Yepes CUCTEMHbIN XypHaUl.

- Ecnu yactb npouecca 06HOBEHNS 3aBEPLIMIACH C OLIMOKOM, NonpobyinTe
MMMNOPTMPOBaTb 06Pa3 cUCTeMbI ellle pas. Eci 06HOBUTL CUCTEMY CHOBA He
yOANOCh, CBAXMTECh C KOMMNaHuen Reinhausen GmbH.
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B 3aBMCMMOCTM OT KOHOUIYPaLIMY YCTPOCTBA MOXHO MMMOPTMPOBATb YKa3aH-

Hble HM>XXe OaHHble.

3HayeHue napaMeTpa OnucaHue

O6pas cucteMbl

MonHbIn 06pas cucTeMbl (MporpaMMHoe obecriedeHve 1
KoHbUrypaums) c uctopuen unu 6es Hee (3anucaHHble AaH-
Hble).

Bo BpeMs uMnopTa Bbl MOXeTe BblIbpaTh, Kakue 13 ykasaH-
HbIX HUXKE NapaMeTpoB criedyeT UMMOPTUPOBATb.

- [MapameTpbl (HacTporikK, Npasa 4OCTYNa)

- CobbiTusa (kaTeropws, AenNCTBUE, TEKCTbI, NpaBa AOCTYyNa)
- KoHeurypaunsa nonbsosaTens

Ecnun pocTynHo, Bbl Tak>ke MoXeTe UMMNOPTUPOBATb Ha-
CTPOMKW ANs yKasaHHbIX HUXe GYHKLMUNA.

- Tononorus

- KoHowurypauuma AlO

- KoHowurypauuma DIO

- Ta6bnuua nonoxenun PMH

- CeHcopHasa WwnHa

- CepTtudukarsi

KnueHTckas nporpamma

MMnopT knueHTckom nporpammbl (TPLE).

SSL-cepTudukar

MMnopT SSL-cepTudmrKaTa c COOTBETCTBYIOLLMM KITHOYOM.

- CepTtudukar cepsepa (.crt + .pem)

- CepTtudukart knunenTa (.crt + .pem)

- CepTtudukar ayteHTUPMKaLMM kKnneHTa (.crt)

[na umMnopTa HeobxoaMMO 3amnakoBatb cepTudmKaT (* .crt)
n koM (* .pem) B apxus ZIP.

Mo>HO MMNOpTMpPOBaTb CEpTUPUKATBI C YKa3aHHOMN HUXKe
ayTeHTUdMKaLMeN Ktova.

- RSA, 1024 6ut

- ECDSA, 256 6uT (kpuBas secp256r1 unu prime256v1).

HacTtpoiiku

HacTpoiiku ycTpolicTBa MOXHO MMNOPTUPOBaTb U3 daiina
pe3epBHOW KOMWUW AaHHOIO YCTPONCTBA, dparnna obHoBNeHUs
Wnn 13 apyroro yctpoicTtsa. Bo BpemMs uMnopTa Bbl MOXeTe
BbIGpaTh, Kakne U3 yKasaHHbIX HUXe NapaMeTpoB criefyeT
MMMNOPTUPOBATb.

- [MNapameTpbl (HacTpoWkK, NpaBa f4ocTyna)

- CobbiTua (kaTeropus, AelcTBMe, TEKCTbI, NpaBa AOCTYyNa)
- KoHeurypaumsa nonbsosaTens

Ecnun pocTynHo, Bbl Tak>ke MOXeTe UMNOPTUPOBATL Ha-
CTPOMKM OIS YKa3aHHbIX HUXe GYHKLMINA.

- Tononorus

- Kondwurypauma AIO

- KoHdurypauma DIO

- Tabnuua nonoxenuit PMH

- CeHcopHas WwnHa

- CepTtudmkarsi

KoHourypaums SCADA

MMnopT KoHbUrypaumm cucTeMbl ynpasneHus (Hanpumep,
SCD-daiin ans IEC 61850).

Tabn. 31: UMnopT paHHbIX

YBEOOMJIEHUE OnacHocTb noepexaeHus dparnoson cuctembl!

Mpwu ownboYHOM Nepefave AaHHbIX MOXHO NOBpednTb GanoByto CUCTEMY.
Mpu nospexaeHun GarinoBor CUCTEMbI BO3MOXHO HapyLleHne paboTsbl

yCTpomncTBa.

> Bo BpeMs nMnopTa He oTktoYanTe an1eKTponmTaHme yCTpoMCTBa.
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[aHHble MMNOPTUPYIOTCA CNedyowmnM obpasom:

1. BbibepuTe NyHKT MeHo HacTpoiiku > MMnopT.

2. HaxxmuTe kHomKy Mowuck, BbibepuTe dain Ans MMNopTa v HAXKMUTE KHOMKY
3anyck BbIrpy3Ku.
» BbinonHseTca nposepka daina.

3. Onuusi: BblbepuTe HEOOXOAMMbIE 3HAYEHMS MAPaMETPOB A4S UMMIopTa.

4. HaxxmuTe kHomky 3anyck o6HOBNEeHUs.
» PaboTa ycTpoicTBa (KOHTPOSb, perynmpoBaHmne) npe-

KpallaeTcs.

» [locne nMnopTa faHHbIX yCTPOVCTBO Nepe3arpy3unTcs. Bo Bpema nepesarpys-

kv pene copacbiBatoTcs.

8.1.21 Pexxunm mopennpoBaHus

8.1.21.1 AkTuBaumsa pexunMa MoaenmpoBaHus
MoBpexaeHUs Ha TpaHchopMaTope
B 3aBMCHMOCTH OT KOHUIypaLMmM YCTPOMCTBA, MOLEIMPOBaHNE CUrHANOB
WIN M3MEPEHMEe 3HAYEHUI MOXET NMPUBECTU K HEXENATENbHBIM Nepekoye-
HuAM ycTponcTsa PIMH nnn k cpabaTbiBaHMIO CUIOBbIX BbIKKOYaTENeN.
> Vcnonb3aylTe pexunM MooenmpoBaHms TONbKO NP BbIKIKOYEHHOM TPaHC-
¢dopmatope.

BbimonHanTe cnepytoLme ykasaHus.

- [nsa npepnoTsBpallieHra NOBpexXAeHWI N3aenvs B pexmnme MoOAeIMPOBaHNS
OOCTYMHbI HE BCe CUMHaMbI.

- Bbl MOXeTe akTMBMpOBaTb PeXXMM MOLAENMPOBAHMSA TOMbKO, ecv obnanaete
npaBaMmn aAMUHUCTPATOPA, & YCTPOMCTBO HAXOAMTCS B pexkmMe paboThi
«MECTHBbI».

- Bbl MoXeTe ofHOBPEMEHHO akTMBMPOBATb PEXMM MOAENMPOBAHWSA TONBKO
13 OHOro 3K3eMnnspa kNuMeHTa. [1ns Bcex ocTanbHbIX 3K3eMMNAAPOB KiMeHTa
3Ta KHOMKa 3abnok1posaHa.

- Tlpw OTCYTCTBUM OENCTBUM peXM MOAENMPOBAHMA aBTOMATUYECKM 3aBep-

LIaeTca Nno UcTeyeHnn HacTpamBaemMoro nepuoaa spemenmn [P CrpaHnua
113].

[ns 3anycka pexvma MoOAeNMpoBaHMS BbINOMHUTE cnedyioLee:
1. BoibepuTe nyHKT MeHio HacTponku > PexrM MoaenmpoBaHus.
2. HaxmunTe KHomnky 3anycTuTb Mogenup. 1 NoaTBEpAMTE cnedytoLlme yKkasa-

HNA.

(111

X BbibepunTe KOMMOHEHT, YTO6bI MOAEIMPOBaTL €ro GyHKLMN. VI36paHHOe coxpaHseTcs
ome

JIOKaNbHO B BaLLEM bpay3epe.

5 % % g i\
Co6biTns W36paHHoe Cucrema AKTuBHan Perynatop Beogabl
yacTb

W ® L] 2

Pex. Mmofgenup. akTuBHbIn. OkoH4YaHWe Yepes: 26:03

[aHHble Oxnaxaato- [Asuratenb u YcTpowcTo CeTb NUTaHUA
Lian ycTaHoOB- wkad PIMH
Ka Vvnnarn
o C6poc Taiimepa 3asepLu. Mogenup.
Hacrpoiiku
®RU SADMIN @HELP (U REBOOT 2025-10-10 08:41 ()

Puc. 73: Pexxum MopenvpoBaHus
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Ecnn pexmnm MogenpoBaHms akTUBUPOBaH, TO Bbl MOXeTe MOAENMPOBaTb CUT-
Hasbl UV U3MEPEHHbIe 3HaYeHVst ANs pasnuYHbIX NoadyHKUMM ' ycTpoicTsa.
[ns sToro BbibepuTe TpebyeMbilt aneMeHT Ana noadyHKUMM ycTpoicTsa. B Ta-
6nnue oTobpaxatoTca AOCTYMHbIE CUMHASbI U M3MepeHHble 3HadYeHns. Bel Moxe-
Te UCMOb30BaTb CIeAyIOLLME SIEMEHTbI YPaBNEHMS:

- @uUNbTpbl CUrHAMOB ANa GUNBTPOBAHUA UHOANKALMY

Bxopbl
- Bbixogbl
- Undposon
- AHanorosbil

- CopTupoBKa: Bbl MOXETE COPTUPOBATb CTPOKM TabnnLbl.

- [Mounck No MMeHn c1urHana: Bbl MOXeTe McKaTb MO MMeHW curHana / nsmepex-
HOrO 3HaYeHNS.

- Bbikntouartens Bk./BbIk/.: C MOMOLLbIO STOMO BbIKKOYATENSA MOXHO akTUBM-
poBaTb MOAENMPOBaHME CUrHaNa / M3MEPEHHOro 3Ha4YeHMd. YCTPOMCTBO MC-
Nofb3yeT MOAENMPOBAHHOE 3HAYEHWE, TOMTbKO €C/IN 3TOT BbIK/IKOYaTE b aK-
TUBMPOBAH.

- MopennpoBaHHOE 3HaYEHME UK COCTOSIHWE: OTODpaXXeHe HACTPOEHHOO
3HAYEHUS WU COCTOSIHUSA AN MOAETMPOBAHMUS.

- [Jo6aBuTb B U3bpaHHoe: Bbl MOXeTe 006aBUTb U3IMEPEHHOE 3HaYeHWe B a/1e-
MeHT «/136paHHoe».

\I_'_ —————————————————
P

Home Liucpoeo  AHarnoroe
7]

B
ﬂ 23 Nms 3HaueHune MoaenMpoBaHusa
B_/— |: GPAI 1 67
ToobITUA

w
1:GPAI 10 15.0 — * \B
I1:GPAI 11 40.0 P
0:GPAO 6 0.0
AaHHble x
0:GPAO7 0.0 ———————————————————— Pig
0 0:GPAO 8 0.0 ﬁ
0:GPAO 9 0.0 P
Hacrpoiiku
®RU SADMIN @ HELP () REBOOT 2025-10-13 07:41 @

Puc. 74: Pexxum MogenvpoBaHus

-

MapameTpbl unbTpoB 2 | CoptupoBka

3 | B-nb BKA./BBIKN. 4 | 3HaYeHWe MoaEenMpoBaHUs

5| UsbpaHHoe

8.1.21.2 KoHourypupoBaHme pexkmmMa MogennmpoBaHus
C NoMoLLblo CreaytoLLMX NapaMeTpoOB MOXKHO HACTPOUTL PEXMM MOoAeNnpoBa-
HUSA.
> BbibepuTe nyHKT MeHio HacTpornku > Cuctema > Obume gaHHble.

TaVlMep OKOHYaHUuA peXnmMa MmonenimpoBaHna

C noMolLblo NapaMeTpa MOXHO HACTPOUTb, Yepes Kakoe BpeMsa paboTa B pexu-
Me MOAENMPOBAHMS OO/MKHA aBTOMATUYECKM MPeKpPaLLaTbCa MNPy OTCYTCTBUMU
0NEeVNCTBUN.

1 Yuncno gocTynHbix NOAPYHKLMIA 3aBUCUT OT KOHUIYpaLMM yYCTPOMCTBA A1t KOHKPETHOro 3akasa.
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MpenynpexxaeHne 06 OKOHYaAHUKU pexxMMa MoaenMpoBaHusa
C noMoLLbio NapameTpa MOXHO HaCTPOUTL BPEMS, MO UCTEYEHWIM KOTOPOrO
YCTPOWCTBO AOMKHO OTOBPasnTb COOBLLEHNE O TOM, YTO PEXUM MOAENMPOBA-

HWA CKOPO 3aBEpPLUNTCA aBTOMATUHECKN.
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8.2

8.2.1

8.2.1.1

8.2.2

SCADA

B cnenytolemM pasgene onmcaHo, kKak MOXHO CKOHbUIYpUpoBaTh YCTPONCTBO
ona nogkmodeHus K cucteme ynpaeneHusa (SCADA). Touku oaHHbIX MOXHO 3a-

rPY3UTb C MOMOLLbIO GYHKLUMK «MeHeaxep akcnopTay.

Ecnu Balle yCTpOMCTBO OCHALLLEHO OMNLMOHanbHOM dyHKUMen «BTopas cu-
cTeMa ynpasneHus», Toraa BaM HeoO6XOAMMO HACTPOMTb NapaMeTpbl AN
KOHOUIypUPOBaHMS CUCTEMBI YTNPABIEHNA COOTBETCTBEHHO A/18 06enx cn-
ctem ynpasneHust (SCADA 1 n SCADA 2) no oTaenbHOCTY.

Ecnu Bbl xoTuTe 3a6N10KMpPOBaTb HanpasieHe nepeaadm KomaHg ot obenx
cncteM SCADA, BaM He0HXOOMMO HAaCTPOUTL NapamMeTp QUcTaHUNOHHbIN
pPeXnM. DTOT NapameTp MOXHO HACTPOUTb, TOMTbKO €C/IN Bbl MCMOSb3yeTe
BTOPYIO CUCTEMY YMPABNEHMUS.

KoHdurypmposaHnue IEC 61850 (no cneunanbHoMy 3akasy)

Ecnn Bbl XOTUTE MCNOMb30BaTh NPOTOKON cucTeMbl yripasnenua IEC 61850,

HeobXxoaMMO HACTPOUTb HIXKEYKa3aHHble NapameTpbl. Takxe cM. pasgen KoH-

durypaums cetu [»Pasnen 8.1.2, Ctpannua 79].

> BbibepuTe nyHKT MeHo HacTpoiiku > MapameTtpbl > SCADA > IEC 61850
(SCADA).

Wmsa IED
C noMoLLbo 3TOro napaMeTpa yCTPONCTBY MOXHO npucBouTb nMs IED gns ero
noeHTndnkaumm B cetn IEC 61850.

NpeHTndurkatop yctponcTea
C NoMoLLIbO TOrO NMapameTpa YCTPONCTBY MOXHO NMPUCBONTb UMS (MOEHTUGN-
KaTop) ana nageHtuoukaumm B cetn IEC 61850.

Touka poctyna
C MOMOLLBIO 3TOro NapaMeTpa To4Hke OCTYyNna MOXHO NMPpMUCBONTb MMA B CETU
IEC 61850.

Bepcus
C NoMoLLblo 3TOrO NapamMeTpa MOXHO MNepeKIoYaTLCS MEXIY BEPCUSMIU NPOTO-
kona gmcnetyepckoro nyHkTa [EC 61850.

3arpyska danna ICD
@aiin ICD MOXHO 3arpysnTb Yepes dyHKuUMIO «MeHemkep nMnopTa/skcnopTay

ycTpoiicTea. [ns sToro Heobxoammo yctaHoBuTb Ethernet-coennHenne mexay
ycTpomncTteom u K.

KoHdurypmuposaHnume IEC 60870-5-101 (no cneunanbHoMy 3a-
Kasy)

Ecnu Bbl XOTWUTE MCNONB30BATL MPOTOKOM CUCTEMbI YPABIEHWS
IEC 60870-5-101, HeO6XOAMMO HACTPOUTL HMXEYKa3aHHbIe MapaMeTpbi.
> BblbepuTe nyHKT MeHio HacTporiku > MapameTtpbl > SCADA >

IEC 60870-5-101.
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[Mopsipok nepepaun

C noMoLLbto 3TOro NapameTpa MOXHO HACTPOUTL NOPAAOK nNepedayn. [ns Bbl-
Bopa [OCTYMHbI YKa3aHHbIe HIXKe 3HAYEHMS.

- HecummeTpuuHas nepepavda

- CuMMeTpuYHas nepegaya

Yucno okteToB B agpece CCblsikn
C noMOLLbO 3TOro NapaMeTpa MOXHO HACTPOUTb MPELYCMOTPEHHOE YUCO
OKTETOB 4151 aipeca CChINKU.

Apnpec ccbinku
D,aHHbIlZ napaMeTp No3BOIAET HACTPOUTb apeC CCbIJTKWN.

Yucno okTteToB B agpece ASDU
C NoMOLLbO 3TOrO NapaMeTpa MOXHO HAaCTPOUTb MPEAYCMOTPEHHOE YNCIO
okTeTOoB AN agpeca ASDU.

Appec ASDU
C NOMOLLbIO 3TOro NapameTpa MOXHO HacTpouTb agpec ASDU.

Yucno okteToB B afgpece VIHd)OpMaLI,MOHHOFO obbekTa
C nomolLbto 3TOro napamMeTpa MOXHO HaCTpOUTb NpefyCMOTpeHHOe YNCTO
OKTEeTOB ANd aapeca I/IHC])OpMaLLI/IOHHOI'O obbekTa.

Yurcno okTeTOB NPUYMHBI Nepefaymn
C NoMOLLbIO 5TOrO NapameTpa MOXHO HACTPOWTb MPEAyCMOTPEHHOE YMCIO
OKTETOB [/19 NPUYMHbI Nepeaadu.

MoaTBep>xaeHne oTaeNbHbIM 3HAKOM

[aHHblil napamMeTp No3BongeT HaCTpOuUTb, ByaeT v NOATBEPXKAEHME OTMpPaB-
NATHCA B BUOE OTAEMbHOIO 3HaKa BMECTO MosHoro coobuerud. MNoatsepxae-
HVe OTAeNbHbIM 3HAaKOM BO3MOXHO TOMbKO A7 3aMpPOCOB AaHHbIX Krnacca 2
(Class 2 Request).

OnTtummsauma nocneposatenbHocTn ASDU

[aHHbIN NnapamMeTp No3BoNseT HACTPOUTL MeToa onTuMm3aumm Tmnos ASDU.
[na Toro 4Tobbl B TENerpaMme MoXHO 6bi10 nepefaTb HECKONbKO M3MEHEH N
3HaYeHM B NOCe0BaTENIbHOCTM BO3PACTAOLLMX aApecoB NHbOPMaLMOHHbIX
0bOBEeKTOB, CTaHAAPT AOMNYCKAeT ONTUMM3AUMN. DTO YKa3biBAETCS C MOMOLLbIO
6uTa nocnepoBaTenbHOCTU. Beibop, Ana kakmx Tunos ASDU pgonycTuMa aaHHas
ONTUMM3ALMA, ONpeaenseTcsa BbiMyCKOM CTaHAapTa.

[na Boibopa AOCTYMHbI yKa3aHHbIe HUKe NapamMeTpbl.

3HayeHue napaMeTpa OnucaHue

Het YcTponcTBo He onTuMmsupyet Tunbl ASDU.

Pen. 1 OnTuMmsaums cornacHo pegakummn 1 ctaHgapta IEC 60870
(tvnbi 1, 3, 9, 11, 21, 126).

Pea. 1, nonpaeka 2 OnTuMM3aLmMsa cornacHo nonpaske 2 pegakumm 1 ctaHgapta
IEC 60870 (tunbi 1, 3, 9, 11, 13,15 21, 126).

Pepn. 2 OnTuMM3auma cornacHo pegakumum 2 ctaHgapta IEC 60870
(tvnmi 1, 3,5,7,9,11,13,15, 20, 21, 126).

Tabn. 32: OnTuMusaumsa nocneposartenbHocTn ASDU
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8.2.3

KoHTponbHoe Bpems

C NOMOLLIbIO 3TOrO NapameTpa MOXHO HACTPOUTb, Kakoe BpeMs byaeT nepeaa-
BaTbCA CUCTEMOM yNpaBeHua. YCTPOMCTBO UCMOSb3yeT 3Ty MHPOPMaLIMIO NS
CUHXPOHM3aUMK no Bpemenn [P Pasgen 8.1.5, CtpaHnua 83]. Ins Bbibopa oo-
CTYMHbIl YKa3aHHbIe HMXEe 3HaYeHNs.

3HayeHue napaMeTpa OnucaHue

MecTHbIN Cuctema ynpaBneHusi nepefaeT MeCTHOe Bpemsl.

YKasaHue: npu Cnonb30BaHWM 3TOrO 3Ha4YeHWUs HeobXxoANMO
[eakTUBMPOBaTb aBTOMATUYECKMI MEPEXOS, C NIETHEro Ha 3UM-
Hee BpeMs [P CtpaHuua 84]. B npoTBHOM cnyyae ycTpon-
CTBO UCMONb3yeT HEBEPHOE BpeMsl.

UTC Cucrema ynpaBneHusi nepefaeT BCEMUPHOE KOOPANHUPOBaH-
Hoe Bpems (UTC). YcTpoNCTBO paccunTbiBaeT MECTHOE BpeMs
Ha ocHoBe BpeMeHn UTC 1 HacTpOeHHOro YacoBoro nosica

[» CtpaHuua 84].

Tabn. 33: KoHTponbHoe BpeMs

KoHourypuposanue IEC 60870-5-103 (no cneumnanbHoMmy 3a-
Kasy)

Ecnu Bbl XOTUTE MCMONB30BaTh MPOTOKOS CUCTEMBI YIPaBEHNS
I[EC 60870-5-103, HEO6XOAMMO HACTPOUTL HMXKEyKa3aHHbIe NapaMeTpbl.
> BbibepuTe nyHKT MeHio HacTpoiku > MNapameTpbl > SCADA >

IEC 60870-5-103.

Appec ASDU

C nomoLLbto 3TOro napameTpa MoXHO HacTpouTb agpec ASDU.

KoHTponbHoe Bpems

C noMoLLbto 3TOro NapamMeTpa MOXHO HACTPOUTb, Kakoe BpeMs OyAeT nepena-
BaTbCSH CUCTEMOW YNpaBneHuns. YCTPONCTBO UCNOSb3yeT 3Ty MHdopMaumio Ang
CUHXPOHM3aLMK No Bpemenn [P Pasgen 8.1.5, CtpaHnua 83]. Ins Bbibopa oo-
CTYMHbI YKa3aHHbIE HMXEe 3HAYEeHNS.

3HayeHue napaMeTpa OnucaHue

MecTHbIN CucTteMa ynpaBsneHus nepefaeT MECTHOE BpeMS.

YKasaHue: npu NCnonb30BaHWM 3TOrO 3HaA4YeHWUA HeobXoANMO
[leaKTMBMPOBAaTb aBTOMATNYECKNI MEPEXOA, C JIETHETO Ha 3UM-
Hee BpeMs [P CTpaHuua 84]. B npoTBHOM cny4vae ycTpoun-
CTBO WUCMONb3yeT HeBepHOE BpeMsi.

UTC CucTteMa ynpaBneHus nepefaeT BCEMUPHOE KOOPANHUPOBAH-
Hoe Bpems (UTC). YcTponcTBO paccumTbiBaeT MECTHOE BpEMS
Ha ocHoBe BpeMeHn UTC 1 HacTpoeHHOro 4YacoBoro nosica

[» CtpaHuua 84].

Tabn. 34: KoHTponbHoe BpeMs
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8.2.4 KoHowurypuposaHnue IEC 60870-5-104 (no cneumnanbHOMy 3a-

Kasy)

Ecnu Bbl XOTWUTE MCNONB30BaTL MPOTOKOM CUCTEMbI YPABIEHWS
I[EC 60870-5-104, He06XOAMMO HACTPOUTL HMXeYKa3aHHbIe NapaMeTpbl. Takxe
cM. paspen KoHdurypaums cetu.
> BblbepuTe nyHKT MeHio HacTporiku > MapameTtpbl > SCADA >
IEC 60870-5-104.

MopT TCP

C nomoLLbto 3TOro napaMeTpa MoXHO HacTpouTb nopT TCP.

Appec ASDU

C nomoLLbto 3TOro napameTpa MoXHO HacTpouTb agpec ASDU.

OnTtnmmsaums nocneposatenbHoctn ASDU

[aHHbIN napamMeTp No3BoONseT HACTPOUTL MeTo onTuMm3aumm Tunos ASDU.
[nsa Toro 4Tobbl B TenerpaMme MoxHO ObIf10 nepefaTb HECKObKO M3MEeHEHN I
3HaYeHWI B MOCNenoBaTEeNbHOCTN BO3PACTAIOLLMX AAPECOB MHbOPMALMOHHbIX
0ObeKTOB, CTAHAAPT 4OMYCKAET ONTUMU3ALMN. DTO YKA3bIBAETCS C MOMOLLBIO
6uTa nocnegosatensHocT. Beibop, ans kakux Tunos ASDU fonyctima gaHHas
ONTMMM3aLMS, ONpeaenseTcs BbiMyCcKoM CTaHaAapTa.

[na Boibopa AOCTYMHbI YKa3aHHbIE HUXKe NapamMeTpsl.

3HauyeHue napaMeTpa OnucaHune

Het YcTponcTeo He onTumMusnpyeT Tunbl ASDU.

Pep. 1 OnTtummzaumsa cornacHo pegakumm 1 ctaHgapta IEC 60870
(Tvnei 1, 3, 9, 11, 21, 126).

Pepn. 1, nonpaska 2 OnTuMmM3auma cornacHo nonpaske 2 pegakumm 1 ctaHgapTa
IEC 60870 (Tunei 1, 3, 9, 11, 13,15 21, 126).

Pen. 2 OnTuMmsauus cornacHo pegakunm 2 ctaHgapta IEC 60870
(tvnmi 1, 3,5,7,9,11,13, 15, 20, 21, 126).

Tabn. 35: OnTumusauus nocnegosaTtensHoctnn ASDU

KoHTponbHoe Bpems

C NOMOLLIbIO 3TOrO NMapameTpa MOXHO HACTPOUTb, Kakoe BpeMs byaeT nepeaa-
BATbCS CMCTEMOW YNpaBneHus. YCTPONCTBO UCNOb3yeT 3Ty MHdopMaLmio Ang
CUHXPOHM3aLUMK no Bpemenn [P Pasnen 8.1.5, CtpaHnua 83]. Ins Bbibopa oo-
CTYMHbI YKa3aHHbIe HMXEe 3HaYeHNs.

3HayeHue napaMeTpa OnucaHue

MecTHbIN Cucrtema ynpasneHusi nepefaeT MeCTHOE BpeMmsi.

YKasaHue: npu NCNonb30BaHWM 3TOrO 3HaA4YeHWUA HeobXoANMO
[eakTUBMPOBaTb aBTOMATUYECKMI MEPEXOS C NIETHEro Ha 3UM-
Hee BpeMs [P CtpaHuua 84]. B npoTBHOM cny4yae ycTpon-
CTBO UCMONb3yeT HEBEPHOE BpeMsl.

UTC Cucrema ynpaBneHusi nepefaeT BCEMUPHOE KOOPANHUPOBaH-
Hoe Bpems (UTC). YcTpoNCTBO paccunTbiBaeT MeCTHOE BpeMs
Ha ocHoBe BpeMeHn UTC 1 HacTpoeHHOro YacoBoro nosica

[» CtpaHuua 84].

Tabn. 36: KoHTponbHoe BpeMsi
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8.2.5

8.2.6

8.2.6.1

IP-appec knuenTa 1/2/3 (onuus)

Mpy MCNoNb30BaHWM AOMONHUTENbHOM GYHKUMK «MYAbTUKIVEHT» C MOMOLLIbIO
3TOro napameTpa MOXHO HacTpouTb IP-agpeca knmneHtos SCADA. YcTpocTeo
NPUHUMAET TONMBbKO KOMaHbl Yepes CUCTEMY YrpaBfeHUsa OT KOHEYHbIX
YCTPOMCTB C HACTPOEHHbIMY 3aech |IP-agpecamu.

Ob6paTtuTe BHMUMaHMe Ha To, 4To BCe KnneHTbl SCADA B3anMoOencTBYOT C
YCTPOWCTBOM Ha paBHOW OCHOBE, MOCKOSbKY YCTPONCTBO He OTAaeT Npuo-
pPUTET TOW UMY MHOM KoMaHAae. [1pn OAHOBPEMEHHOM OTMNpaBKe KOMaHZ OT
Heckonbkux knneHtToB SCADA Ha yCTPOMCTBO, OHO BbIMOMHUT NOCEAHIO

OTMNpPaBeHHYO KOMaHay.

KoHdurypmposaHme Modbus (no cneunanbHoMy 3akasy)

Ecnu Bbl XOTWTe MCNONb30BaTb MPOTOKON cMCTeMbl ynpasneHua Modbus, Heob-
XOOMMO HACTPOUTb MapaMeTpbl, COOTBETCTBYIOLLME BoIGpaHHoMyY Tuny Modbus.
Ecnu Bbl xoTnTe ncnonbzosate Modbus TCP, cm. Takxe pasgen «KoHburypaums
cetu.

> BblbepuTe nyHKT MeHio HacTporiku > MNapameTtpbl > SCADA > Modbus.

Twn Modbus

[aHHbi napameTp nossongeT HacTpouTb Tun Modbus. 114 Bbibopa AOCTYMHbI
YKa3aHHble HMXe 3Ha4YeHNA.

- RTU

- TCP

- ASCII

Anpec Modbus
C NOMOLLIbIO 3TOrO NapameTpa MOXHO HacTpouTb agpec Modbus.

MopT TCP

C NOMOLLbIO 3TOro NapamMeTpa MOXHO HacTpouTb nopT TCP.

Makc. yncno TCP-coegmHeHum
C NoMoLLbIo 5TOro NapamMeTpa MOXHO HACTPOUTb MakcuMansHoe Yncno TCP-
COeAUNHEHNN.

KoHdurypmuposaHme DNP3 (onuus)

Ecnu Bbl XOTUTE MCMOMNb30BaTh MPOTOKOS cncTeMbl yrpasneHuns DNP3, Heobxo-
[AVIMO HACTPOUTb HUXKeYyKasaHHble napameTpbl. Ecnn Bbl XoTUTe MCNob3oBaTh
DNP3 uepes TCP, cMm. Takxe paspen «KoHdurypaums cetuy.

> BbibepuTe nyHKT MeHo HacTpoiiku > MapameTtpbl > SCADA > DNP3.

Tun nepepayn DNP3

[aHHbI napamMeTp No3BonAdeT HACTPOUTb T1M Nepedadn. [1na sbibopa gocTyn-
Hbl YKa3aHHbIE HMXKe 3HA4YEeHNS.

- TCP

- lNocnepoBartenbHbI

MopT TCP

C nomMoLLbto 3Toro napameTpa MoXHO HacTpouTb nopT TCP.

Appec yctponctea
2710T napaMeTp No3BONAET HACTPONTb afdpeC CCbITKKN A4 YCTpOl;lCTBa.
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8.2.7

8.2.71

MoBTOp HesanpalnBaeMbIx COOBLLEHNN

C NOMOLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTb, C KaKOM NeproanYHOCTBIO
YCTPOMCTBO AOMKHO OTChINATh He3anpallmBaemMble COOOLLIEHWS, MOKA He MOCTY-
nunT otBeT oT Bepyulero DNP3.

HeorpaHunyeHHbIM NOBTOP He3anpalnmBaeMblx COOBLLEHMIA

C NoMOLLbIO 3TOro NnapaMeTpa MOXHO HACTPOUTb OTMNPABKY HEOrPaHUYEHHOro
KONMM4YecTBa He3anpallrBaeMblX COODLLEHUI, Moka He ByaeT nonydeH oTBeT oT
Benyuiero DNP3.

I-IPEBbILUeHVIe BpeMeHn
C nomolLbto 3TOro napamMmeTpa MOXHO HaCTPpOUTb MNMpeBbllLeEHNE BpeEMEHW OANA
He3anpalwnBaeMbIX COO6LLL€HI/]V|.

NpeHTndurkatop nonbsosartensa
C NoMoLLbo 3TOro NapaMeTpa MOXHO HACTPOUTb MAEHTUPUKATOP NOMb3oBaTe-
ns.

KoHTponbHoe BpeMsi

C noMoLLblo 3TOro NapameTpa MOXHO HACTPOUTb, Kakoe Bpemsa OyAeT nepena-
BATbCH CUCTEMOW YNpaBrieHuns. YCTPONCTBO MCMOSb3yeT 3Ty nHdopMaumio A4
CUMHXPOHM3aLMK No BpemenHn [P Pasgen 8.1.5, CtpaHnua 83]. [ng sbibopa o-
CTYMHbI YKa3aHHble HMXe 3HaYeHNns.

3HauyeHue napaMeTpa OnucaHue

MecTHbIV CucTteMa ynpaeneHus nepefaet MecTHoe BpeMs.

YKasaHue: Npu UCMOMb30BaHWM STOrO 3HaYeHNs Heo6XoANMO
[eaKTMBMPOBAaTb aBTOMATUYECKUNI MEPEXOA, C JIETHErO Ha 3UM-
Hee BpeMs [P CTpaHuua 84]. B npoTBHOM cny4vae ycTpoun-
CTBO UCMONb3yeT HeBEPHOE BpeMs.

uTC Cuctema ynpaBneHusi nepefaeT BCEeMUPHOE KOOPANHNPOBAH-
Hoe Bpems (UTC). YcTponcTBO paccumTbiBaET MECTHOE BpeMs
Ha ocHoBe BpeMeHn UTC 1 HacTpoeHHOro YacoBoro nosica

[» CtpaHuua 84].

Tabn. 37: KoHTponbHoe Bpemst

KoHdurypmuposaHme GOOSE (B [ONONHUTENBHOW KOMMIEKTa-
ummn)

HononHuTtenbHasa dyHkums GOOSE nossongeT ¢ NOMOLLbO YCTPONCTBA OTMNpPaB-
natb (GOOSE-Publisher) nnu nonydats (GOOSE-Subscriber) GOOSE-coobuie-
HWs1 No NpoTokony cnucTemMbl ynpasnenus IEC 61850.

B nocneaytouwmx pasgenax onvcaHo KoHdurypuposaHue byHkumm GOOSE.

Konourypuposanme GOOSE-Publisher

Ecnu ycTpoicTeo ckoHburypuposaHo B kadectse GOOSE-Publisher, Bce Touku
LaHHbIX, KOTOPblE YCTPOMCTBO NpeAoCTaBseT yepes npotokon MMS, MoxHo
oTnpaensaTh B Buae coobuieHuit GOOSE. [1ng 5Toro HeobxoamMmMo ckoHdurypu-
pOBaTb TOYKM AaHHbIX C MOMOLLbIO Habopos AaHHbix DataSet 8 darnne SCD/CID.

TpeboeaHusa k panny SCD/CID

- Bnok GOOSE-Control (GSEControl) n cootseTcTBYOWME HABOPbI AAHHbIX
DataSet MoxHO co3pgasatb ToMbko B fnornyeckom y3ne LLNO.

- 2nemenTbl GSE ana koHburypaummn coobuleHns GOOSE MoxHO co3gasats B
norunyeckom ysne ConnectedAP.
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- MakcuManbHoe Yncno Touek AaHHbIX, KOTOpble MOXHO BKTIOYMTL B COODLLe-
Hne GOOSE, onpeneneHo B anemeHTe Private Element type="MR-MAX-
GOOSE-PUBLISH-FCDA". 3710 3Ha4eHWe N3MEHUTb HEBO3MOXHO.

- MakcumanbHoe Yncno npumeHmnMbix snemeHtos GSEControl onpenenexo B
TEMPLATE.icd B cepurce GOOSE. 370 3HauyeHme U3MeHUTb HEBO3MOXHO.
Mpu aByx ak3emnnsapax GOOSE npumenseTca MakcuManbHoe oblilee Konu-
4eCcTBO AN 0BOMX IK3EMMIPOB.

- MuHUManbHaa YacToTa MOBTOPOB onpeaeneHa B anemeHTe Private Element
type="MR-MINTIME-GOOSE". 310 3Ha4eHne N3MEHUTb HEBO3MOXHO.

[Mpumep

<DataSet name="DataSet ChStates">
<FCDR 1 nst="ISM" 1nClass="GGIO" lnInst="1" doName="Indl" fc="S5T"/>
<FCDR 1 t="ISM" 1 ass="GGIO" £="1" doName="Ind2" fc="ST"/>
<FCDRA 1dInst="ISM" 1 ass="GGIO" nst="1" doName="Ind3" fc="ST"/>
<FCDA 1dInst="ISM" 1InClass="GGIO" lnInst="1" doName="Ind4" fc="ST"/>
</DataSet>

<G5E 1ldInst="ISM" cbName="CbStates">

<hddress>
<P type="MAC-Address">01-0C-CD-01-00-01</P>
<F type="APPID" x=i:type="tP_APPID">0021</P>
<P type="VLAN-PRIORITY">7</P>
<P type="VLAN-ID">FAB</P>

</Rhddress>

<MinTime

t="s" multiplier="p">100</MinTime>
lier="p">1000</MaxTime>

<MaxTime un
</GSE>

t="s" multip

<G5EControl name="ChStates" datist="DataSet ChStates"
appID="Gool" de=sc="I5M states" confRev="1"/>

KoHdurypaumsa

[na koHdurypuposaHus ycTporicTea B kadectee GOOSE-Publisher Heob-
XOOMMO OTKPbITh NMporpamMMy smsyanmsaumn Ha MK, Onga storo Tpebytotcs
npasa HaCcTPOMLLMKA NapaMeTpPOB UM aOMUHUCTPATOPA.

[na koHdurypuposaHus yctpoiicTaa B kadectse GOOSE-Publisher BoinonHnTte

cnepytollee:

1. BbibepuTe nyHKT MeHto HacTpoiiku > DkcrnopT.

2. B obnactn Cucrema soibepute napametp Konpurypauma SCADA (.zip).
» Konourypauma SCADA skcnopTmpyeTca kak ZIP-apxums.

3. PacnakyiTe ZIP-apxuB 1 oTpegaktupymnTe dann TEMPLATE.icd B cooTseT-
CTBUM C TpeboBaHUAMN.

4. BoibepuTe nyHKT MeHto HacTporiku > MmnoprT.

5. BeibepuTe dainn SCD-/CID n Mepepava.

6. Boibepute Nms IED, KoHPUIypaLmio KOTOPOro HEOHBXOAMMO MMMOPTUPOBATb,
1 HaxmuTe MpUMeHUTb 414 3amycka MMNopTa.

7. Tlocne 3aBeplUeHUs MMNopTa nepe3anycTmTe yCTPOMCTBO.

» Cnctema nepesanycTmTca 1 NpoBepuT KoHbUrypaumio. MNpu HenpasnabHOM
KoHdUrypaumm oTobpasmTca coobleHne ob owmbke 1 yCTpONCTBO BEPHET-
€St K ICXOAHOW KOHUIypaLmm (COCTosHME Npy NocTaBke).

KoHdurypuposaHmne Touek AaHHbIX

C noMmolLLbto AONONHUTENbHON GYHKUMK «KoHDUMYprpoBaHMe Todek AaHHbIX»
MOXHO HAaCTPOUTb TOYKM AaHHbIX A5 CUCTEMbI YIPaBneHUs YCTPOMCTBOM. Tou-
KN OAHHbBIX MOXHO CKOHbUIYPHUpPOBaTh TOMbKO ¢ nomoLbio MK yepes cuctemy
OHMAMH-BU3yanmn3aLmm.
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Cronbeuy,

8.2.8.1 KoHdurypmposaHue Touek aaHHbix IEC 60870-5-101
[na npotokona cuctemol ynpasnexmsa [EC 60870-5-101 MOXHO M3MeHNTb yKa-
3aHHble HMXKe CBOMCTBA AN TOYeK AaHHbIX.

OnucaHue

WN3meHsaeMbIn

[uanasoH HacTpoWn-

KH

Active

YcTaHOBMB COOTBETCTBYOWMI PNaxKoK, Bbl MOXeTe BbIGpaTh,
[OJSDKHA Y ToYKa AaHHbIX NepeaaBaTbCcst Yepes NpoTOKOos CU-

CTeMbl ynpaBfieHus.

Oa

AKTUBHbIN/HeaKTMB-

HbIN

IOA

Appec TouKM AaHHbIX. [lManasoH HaCTPOMKM 3aBUCUT OT yCTa-
HOBMEHHOro napameTpa «4uncno okTeToB agpeca nHpopMaLm-

OHHOro obbekTax» (ABa UMW TpU OKTETA).

Oa

[Ba okTeTa: 1...65535
Tpu okTeTa:
1...16777215

HanmeHoBaHue

O60o3HaYeHne ToUKM AaHHDbIX.

HeTt

Type

TwWn TOYKN AaHHbIX.

Het

Group

[pynna unv rpynnbl TOYKM AaHHbIX. [TpUHAANEXHOCTb K rpymnne
cnepyert ykasbiBaTb B BUuae 6uHapHoro koga (5 6ut). Makcu-
MasibHoe KO/IM4ecTBO rpynn — natb. [pumep

- 00000: oTcyTcTBYET NPUHAANEXHOCTb K rpynne

- 00001: rpynna1

- 01000: rpynna 4

- 01001: rpynnbl 1u 4

Oa

00000...11111

INTG

3HayeHWe nokasbliBaeT, cneayeT v (1) oTNpaBAATb 3Ty TOUKY
OaHHbIX npu obuem onpoce nnu Het (0).

Oa

0,1

TH

MoporoBoe 3HauYeHWe AN U3MEPEHHbIX 3HaYeHW. Tonbko ecnn
M3MEeHEHHOe 3HaYeHVe NPeBbILLIAET MOPOroBoe 3Ha4YeHNe, ToUKa
[aHHbIX NepeaaeTcs 3aHOBO.

- Ecnu ykasaHHoe 3HayYeHMe paBHO HyIio, MOPOroBoe 3Haye-
HMe He aKTUBHO.

- Ecnu 3HayeHMne He yKasaHo, yCTPOMCTBO UCMOSb3yeT NOpPOoro-
BOe 3HaueHue, 3a4aHHOe B NapaMeTpax ycTponcTea. Ecim
napameTp A8 MOPOroBOro 3Ha4eHUs B yCTPOWNCTBE OTCYT-
CTBYET, NOpOroeoe 3Ha4eHne He aKTUBHO.

- Yka3saHue. [Noporosoe 3Ha4eHMe MOXHO yKa3aTb TOMbKO A1
Touek AaHHbIXx Tvna 9, 10, 11, 12, 13, 14, 21, 34, 35 nnu 36.

Oa

0...32768

cYy

MHTepBan (Mc) ANa UMKANYECKOM OTMPaBKN TOYKM AaHHbIX.
YkasaHue. VIHTepBan MOXHO yKasaTb TOMIbKO Af1A TOYeK AaHHbIX

TMna 9, 11 nnn 13.

Oa

0,1

Tabn. 38: KoHdpurypuposaHue Touek gaHHbix IEC 60870-5-101
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Cronbey,

8.2.8.2

OnucaHue

Hactpoiiku KoHduryp. Touek IEC 60870-5-101
Ao
LU @ HectpykTypup. Mownck
Home Bbibpatb/cbpocnTh Bce O Crpyktypup. I I
Active ¢ I0A ¢ HaumesioBanue Type ¢ Group ¢ INTG ¢ CY3 TH4
23
55031 DIX2/8 (DI 16-110V-2) 2 v 00001 Bknv Beikw D
55030 DIX2/7 (DI 16-110V-2) 2 v 00001 Bknw Beikw
CoOEL 55029 DIX2/6 (DI 16-110V-2) 2 v 00001 Brav Bbikny
55028 DIX2/5 (DI 16-110V-2) 2 v 00001 Bknw Beiknw
55027 DI X2/4 (DI 16-110V-2) 2 w 00001 Bknw Bbiknw
N
55026 DIX2/3 (Dl 16-110V-2) 2 v 00001 Bknw Bbiknw
JaHHble
44 4 114 > »
o OTmeHa C6poc MpuMeHnTL

Hacrpoiiku

®RU SADMIN @HELP O REBOOT 2026-02-18 08:34 ()

Puc. 75: KoHdurypuposaHue Touek gaHHbix IEC 60870-5-101

1. BoibepuTe nyHKT MeHio HacTponku > KoHduryp. Touek AaHHbIX.

2. HacTporTe To4KM AaHHbIX Ha CBOE YCMOTpEeHMe.

3. HaxmuTte kHonky MNMpUMeHnTb ANna COXpaHeHUsa M3MEeHEHHOro Cnmcka To4ek
AAHHbIX.

4. [Ins akTMBaLMM M3MEHEHHOrO CNCKa ToYeK AaHHbIX MepesarpysuTe yCTpon-
CTBO.

KondurypmposaHue Toyek paHHbix IEC 60870-5-103
[na npotokona cuctemol ynpasnexusa I[EC 60870-5-103 MOXHO M3MeHWUTb yKa-
3aHHble HIXKE CBOMCTBA AN TOYEK AaHHbIX.

N3meHsaeMbin

[uanasoH HacTpoWn-

KN

AKTUBHbIN YcTaHoBMB cOOTBETCTBYOLWNIA GNIAXKOK, Bbl MOXeETe BblIbpaThb, Ha AKTUBHbIN/HEaKTMB-
OOMKHA /Y TOYKA AAHHbIX NepefaBaTbcs Yepes NpoTOKON CU- HbIN
CTeMbl yrnpaBneHus.

TYP MaoeHTndmkaTop TMna TOYKM AaHHbIX. Het -

FUN Tun GyHKUNM TOYKMN BAHHBIX. Oa 0...255
YkazaHue. Tun ¢yHkuMm 254 MOXKHO UCMONb30BaTh TOMLKO AJ1A
ToYeK AaHHbIX ¢ naeHTudmkatopom Tnna 10 nnm 11.

INF HoMep nHbopMaumm Ana TO4KM AaHHbIX. Oa 0...255
YkasaHue. Homep nHdopmaumnm 0 MOXHO MCMONb30BaTh TOMIbKO
019 TOYeK AaHHbIX € TUMoM ¢yHKumm 254,

GIN O6Wwnit NAEHTUMKALUMOHHBIN HOMEpP TOYKN AAHHBbIX. Oa 0...65535
YkazsaHue. O6wwmi naeHTUPUKaLMoHHbIN HoMep 0 MOXKHO 1c-
MoONb30BaTb TOMbKO AJ1A TOYEK AaHHbIX C TUMOM GYHKLUMM, OT-
NNYHOM OT Tuna 254.

Data Type Twn gaHHbIX O18 TOYKW JaHHbIX. HeTt -

HanmeHoBaHue O6o3HavyeHMe TOYKN AaHHbIX. HeTt -
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Cronbel, OnucaHune N3meHseMbIn [uanasoH HacTpoWn-

KN

Interrogation 3HauyeHue nokasbiBaeT, cnepyeT v (1) oTNpaBnaTb 3Ty TOUKY Ha 0,1
OaHHbIX Npu oblem onpoce unu Her (0).

Threshold MoporoBoe 3HayeHWe Ana U3MepeHHbIX 3HaYeHu. Tonbko ecnu | [a 0...1000000000

M3MEHEeHHOEe 3HaYeHue NpeBbIAaeT MOPOroBoe 3Ha4YeHNe, TouKa

[aHHbIX NepefaeTcsi 3aHOBO.

- Ecnu ykasaHHoe 3Ha4eHMe paBHO HyJlio, MOPOroBoe 3Have-
HWe He aKTUBHO.

- Ecnv 3HaveHMe He ykasaHo, yCTPOMCTBO UCMOb3YEeT NOPOro-
BOe 3Ha4eHue, 334aHHOe B MapameTpax ycTpoicTea. Ecnm
napameTp A5 NOPOroBOro 3Ha4YeHUs B YCTPOMCTBE OTCYT-

CTBYeT, NOpOroBoe 3Ha4eHne He akKTUBHO.

Tabn. 39: KoHdpurypuposaHue Touek gaHHbix [IEC 60870-5-103

Hactponkn KoHdwuryp. Touek IEC 60870-5-103

Mounck
Home BbibpaTtb/cbpocnTh BCe I I
Active § TYP4+ FUN 4 INF4¢ GIN4 DT HanmesioBanme INTG ¢ TH#¢
23
1 110 42 0 0 Active power high limit 2 exceeded 1 D
1 110 41 0 0  Active power high limit exceeded 1
CobbiTna
1 110 44 o 0 Active power low limit 2 exceeded 1
1 110 43 0 0  Active power low limit exceeded 1
1 110 38 0 0  Apparent power high limit 2 exceeded 1
1 110 37 0 0  Apparent power high limit exceeded 1
JaHHble
LR 112 > »
.Q. OtmeHa C6poc MpumennTs
Hacrpoiiku
®RU SADMIN @ HELP (U REBOOT 2026-02-18 08:34 ()

Puc. 76: KonopurypuposaHue Todek gaHHbix [EC 60870-5-103

1. BoibepuTe nyHKT MeHio HacTporku > KoHduryp. Touek gaHHbIX.

2. HacTpoiTe Touku AaHHbIX HA CBOE YCMOTPEHME.

3. HaxxmnTe kHomnky MNMpUMeHUTb A5t COXpaHeHNs M3MEHEHHOIO CrincKa To4ek
OaHHbIX.

4. [1n9 aKTMBaLMM U3MEHEHHOrO CMMCKa TOYEK AAHHbIX MepesarpysunTe yCTpou-
cTBO.

8.2.8.3 KoHdurypuposaHue Touek gaHHbix IEC 60870-5-104
[na npotokona cuctemol ynpasnenua I[EC 60870-5-104 MOXHO M3MeHUTb yKa-
3aHHble HMXKe CBOMCTBA AN TOYEK AaHHbIX.

Ctonbel, OnucaHune N3meHsaeMbIn [Ownana3oH HacTpoun-
K1
Active YcTaHOBMB COOTBETCTBYOLWMI GNAKOK, Bbl MOXeTe BbiGpaTh, Ha AKTUBHbIN/HeaKTMB-
[OMKHA /M TOYKa AaHHbIX NepefaBaTbcs Yepes NpoTOKO CU- HbIN

CTeMbl ynpaBiieHuns.

I0A Anpec ToYKM AaHHbIX. Oa 1..16777215
HanmeHoBaHMe O603HaYeHne TOYKM AaHHbIX. Het -
Type Twn TOYKM JaHHbIX. Het -
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Cronbey,

OnucaHue N3meHsieMbIn [unanasoH HacTpow-

KN

Group

[pynna nnv rpynmnbl TO4KM AaHHbIX. [TpuHaanexHocTb K rpynne | Ja 00000...11111
cnepyert ykasbiBaTb B BUAe buHapHoro koga (5 6ut). Makcu-
MasibHoe KO/IM4ecTBO rpynn — natb. [pumep

- 00000: oTcyTcTBYET NPUHAANEXHOCTb K rpynne

- 00001: rpynna1

- 01000: rpynna 4

- 01001: rpynnbli 1n 4

INTG

3HayeHuVe nokasbiBaeT, cneayeT nu (1) oTNpaBnsATb 3Ty TOYKY Ha 0,1
OaHHbIX Npu obuwem onpoce unu Het (0).

TH

[MoporoBoe 3HaYeHWe Ana U3MEPEHHbIX 3HaYeHu. Tonbko ecnu | [a 0...32768
N3MeHeHHOe 3HaYeHMe MpeBbILIAET NOPOroBoOe 3HaYeHWe, ToYKa
OaHHbIX MepeaaeTcs 3aHOBO.

- Ecnun ykasaHHoe 3HaYeHne paBHO HyIO, MOPOroBoe 3Have-
HWMe He aKTUBHO.

- Ecnu 3HayeHwne He yKkasaHo, yCTPOMCTBO UCMOMb3yeT NOporo-
BOE 3HaYeHWe, 3aJaHHOe B MapaMeTpax ycTponcTaa. Ecnm
napameTp AJ19 NOPOroBOro 3Ha4YeHNs B yCTPOMCTBE OTCYT-
CTBYET, MOPOroBOe 3Ha4YeHWe He aKTUBHO.

YkasaHue. [Noporosoe 3Ha4eHNe MOXHO yKasaTb TONIbKO ANs

Touek gaHHbIXx TMna 9, 10, 11,12, 13, 14, 21, 34, 35 nnn 36.

CY

WHTepBan (Mc) Ana LMKIMYeckom oTNpaBKM TOUKM OaHHbIX. Oa 0,1
YKkasaHwue. VIHTepBan MOXHO yKasaTb TOJMIbKO A/ TOYeK AaHHbIX

TMna 9, 11 nnn 13.

Tabn. 40: KondurypmposaHue Todek aaHHbix IEC 60870-5-104

Hactpoiiku KoHduryp. Touek IEC 60870-5-104

LU @ Hectpyktypup. Monck
Home Bbibpatb/cbpocuTh Bce O Crpyktypup. I I
Active 4 10A & HaumenoBanue Type ¢ Group ¢ INTG ¢ CY34 il &
23
38 Active power high limit 2 exceeded 1w 00001 Bkn.w Bobiknw D
37 Active power high limit exceeded 1w 00001 Bkn.w Bbiknw
CoOEmL 40 Active power low limit 2 exceeded 1w 00001 Bkn.v Bbikny
39 Active power low limit exceeded 1w 00001 Bkn.w Bbiknw
34 Apparent power high limit 2 exceeded 1w 00001 Bkn.w Bbiknw
N
33 Apparent power high limit exceeded 1w 00001 Bkn.w Bbiknw
JaHHble
44 4 114 > »

o OTmeHa C6poc MpuMeHnTL

Hacrpoiiku

®RU SADMIN @HELP O REBOOT 2026-02-18 08:34 ()

Puc. 77: KoHdurypuposarue Touek aaHHbix IEC 60870-5-104

1. BoibepuTe nyHKT MeHio HacTponku > KoHduryp. Touek AaHHbIX.

2. HacTporTe To4KM AaHHbIX Ha CBOE YCMOTpeHMe.

3. HaxmunTte kHonky MNMpuMeHnTb ANa COXpaHeHUsa M3MEHEHHOro Cnmcka To4ek
A3HHbIX.

4. [Ins akTMBaLMM M3MEHEHHOrO CNCKa ToYeK AaHHbIX MepesarpysuTe yCTpon-
CTBO.
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8.2.8.4 KoHodurypmposaHue Touek aaHHbix Modbus
,D,J'IFI NMPOTOKO/Ia CMCTEMbI YNPpaBieHNA Modbus MOXHO U3MEHUTb YKa3aHHble
HUXe CBOMCTBA ONnga To4vek AaHHbIX.

Cronbey, OnucaHue N3MeHsaeMbI [unanasoH HacTpow-
K1
AKTUBHbBIN YcTaHOBMB COOTBETCTBYOWMI PNaxKoK, Bbl MOXeTe BbIGpaTh, Ha AKTUBHbIV/HeaKTnB-
[OMKHA M TOYKa AAaHHbIX NepefaBaTbcs Yepes NpoTOKON CU- HbI

CTeMbl ynpaBfieHus.

Tun Twvn ToYkM gaHHbIX Het -
Index1 Apnpec To4KM AaHHbIX Oa 0...65535
Index2 [ononHuTenbHbIN BTOPOU aapec To4Yku AaHHbIX. OH ucnonbsy- | Het -

eTcA aBTOMaTUYeCKM ANs ToYeK AaHHbIX, KOTOpble MOTyT rnepe-
[aBaTb 3HaYeHusa 6onble 16 6ut. ObpaTuTe BHUMaHME Ha TO,
yTo agpec Index2 Bcerga cnenyet 3a agpecoM Index1.

HanmeHoBaHMe O603HaYeHne TOYKM AaHHbIX Het -

Tabn. 41: KoHdurypuposaHue Touek fgaHHbix Modbus

Hacrpoviku KoHduryp. Touek m

Ao
LT Monck
Home BbibpaTh/cbpocnTh Bce I I
Active ¢ Type ¢ Indexl ¢ Index2 & HaumemoBanune
23 [l
n DISC 50 Active power high limit 2 exceeded
DISC 49 Active power high limit exceeded
CobbiTna
DisC 52 Active power low limit 2 exceeded
DISC 51 Active power low limit exceeded
DISC 46 Apparent power high limit 2 exceeded
DISC 45 Apparent power high limit exceeded
JaHHble
44 < 114 > »
.ﬁ OTmeHa C6poc MpumeHnTL
Hactponkn
®RU SADMIN @ HELP (U REBOOT 2026-02-18 08:34 ()

Puc. 78: KoHdpurypuposaHue Touek gaHHbix Modbus

1. BbibepuTe NyHKT MeHo HacTpoiiku > KoHouryp. Touek AaHHbIX.

2. HacTpoTe ToukM AaHHbIX Ha CBOE YCMOTPEHME.

3. HaxmunTte kHonky MpUMeHnTb Ana cOXpaHeHUa U3MEHEHHOIO CMMCKa TOYeK
OaHHbIX.

4. [1ng akTMBaumMm M3MEHEHHOrO CIMcka ToYek AaHHbIX Mepe3arpy3nTe yCTpon-
CTBO.
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8.2.8.5 KoHdpurypuposaHme Touek aaHHbix DNP3
[na npoTtokona cuctembl ynpasneHs DNP3 MOXHO M3MeHWTb YKa3aHHbIe Hxe
CBOWCTBA ANa ToYeK AaHHbIX.

Cronbey, OnucaHue N3MeHsaeMbI [unanasoH HacTpow-
K1
AKTUBHbBIN YcTaHOBMB COOTBETCTBYOWMI PNaxKoK, Bbl MOXeTe BbIGpaTh, Ha AKTUBHbIV/HeaKTnB-
[OMKHA M TOYKa AAaHHbIX NepefaBaTbcs Yepes NpoTOKON CU- HbI

CTeMbl ynpaBfieHus.

ObjGrp Cronbeu ObjGrp oTobpaaeT rpynny o6bekToB Ansi ToYku AaH- | Het -
HbIX:

- Al = Analog Input (aHanorosbiit Bxon)

- AO = Analog Output (aHanorosblii Bbixoa)
- Bl =Binary Input (6uHapHbIit Bxog)

- BO = Binary Output (61HapHbIi1 BbixoA)

- CT = Counter (cueTunk)

IdxAdr Anpec TOYKMN OaHHbIX. Oa 0...4294967296

Class Knacc Toukm gaHHbIX. Oa 0.3
- 0: Static (cratnyecknn)

- 1...3: Event (cobbiTue)

YkasaHue. Knacc MoXKHO HAaCTPOUTb TOJNbKO ANt TOYEK AAHHbIX
rpynn o6bvekTos Al, Bl n CT.

StVar B 3aBMcMMOCTM OT rpynnbl 06beKTOB Af18 TOYKM AaHHbIX Knacca | Oa 1,2,4,5 6
0 (Static) MoxKHO 3aAaTb yKa3aHHble HUXKE BapuaLnm.
- BI:1,2

- BO:2

- Al2,4,5

- AO:2

- CT:1,2,56

EvVar B 3aBMCMMOCTM OT rpynnbl 06beKTOB A8 TOUKM AAaHHbIX Oa 1,2,4,56,7
knaccos 1...3 (Event) MoxHO 3aaaTb yKasaHHbIe HUXKE BapuaLuu.
- BI1,2,3

- BO: HeT 3HaueHus

- Al:2,4,57

- AO: HeT 3HaveHus

- CT:1,2,56

Nma O603Ha4YeHne TOYKU JaHHbIX. HeTt -
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Cronbey,

OnucaHue

N3meHsieMbIn [unanasoH HacTpow-

KN

Deadband

MoporoBoe 3Ha4eHve Ans aHANOroBbIX BXOAOB. TOJIbKO ecnu
N3MeHeHHOe 3HaYeHUe MpeBbILIAET NOPOroBoe 3HaYeHMe, ToYKa
OaHHbIX MepefaeTcs 3aHOBO.

- Ecnu ykasaHHoe 3HaYeHne paBHO Hy/O, MOPOroBoe 3Have-
HMe He aKTUBHO.

- Ecnv 3HayeHue He yKasaHo, yCTPOMCTBO UCMOMb3yeT NOporo-
BOE 3HaYeHue, 3a4aHHOe B MapaMeTpax ycTponcrea. Ecnu
napameTp A/1A MOPOroBOro 3Ha4YeHus B yCTPOMCTBE OTCYT-
CTBYET, MOPOroBoOe 3HaYeHue He aKTUBHO.

YkasaHue. [Moporosoe 3HayeHue yKasblBaeTCcs B TOM e eAUHN-

Lie U3MepeHUs, YTO U 3HAYEHNE TOYKM AaHHbIX. s aToro

cobnioganTe CNMcoK ToYek AaHHbIX.

Oa

0...32768

Decimal places

KoaddurumneHT MacwtabuposaHus (MynbTUNANKATOP) ANl Nepe-
pacyeTa LefloYUCNIEHHbIX 3HAYEHUN.

MynbTUNAMKaTOp NPUMEHSETCS TOMBbKO NpY BapnaLmax Leno-
YncneHHbix 3HaveHu (EvVar 2 unu 4). MNMpu Bapraumax nnasato-
wmnx 3HaveHun (EvVar 5 unu 7) MynetunnmkaTop He npumeHseT-
csl.

Ecnu Bbl npuMensieTe EvVar 2 nnu 4, To HacTpoeHHoe noporo-
BO€ 3Ha4YeHWe AeNUTCS MybTUTTIMKATOPOM:

Deadband_input / MynsTunnukatop = Deadband_real

Oa

1E-12..1E+12

Tabn. 42: KoHdpurypuposaHve Touek gaHHbix DNP3

Hacrporiku KoHduryp. Touek

T 11
Home BbibpaTh/cbpocnTh Bce

Active ¢ ObjGrp & IdxAd 4 Class 4 StVar 4 EvVar ¢

& BI 125 lv 1v 2

M M

Bl 124 1w 1 2

Cob6biTus - o 1y 1

Mounck

Haumenosanme Deadband  Decimal Places

Active power high limit 2 exceeded D
Active power high limit exceeded

Active power low limit 2 exceeded

Bl 126 1w 1

Bl 121 1w 1

JaHHble

4 4 4 |4 4«
N
4 4 4 |4 4 4«

HEAE

Bl 120 1w 1

.ﬁ OTmeHa C6poc

Hacrpoiiku

®RU SADMIN @ HELP U REBOOT

Puc. 79: KoHdpurypumposaHme Touek gaHHbix DNP3

Active power low limit exceeded
Apparent power high limit 2 exceeded

Apparent power high limit exceeded

“« <« 114 > »

MpumenunTb

2026-02-18 08:34 ()

1. BbibepuTe nyHKT MeHo HacTpoiiku > KoHburyp. Touek AaHHbIX.
2. HacTpoiTe Touku AaHHbIX HA CBOE YCMOTPEHME.
3. Haxxmnte kHonky MpuUMeHnTb ANs COXpaHeHUs M3MEHEHHOIO CrMcKa Todek

OaHHbIX.

4. [1ns akTMBauMm M3MEHEHHOr O CNMCcKa ToYek AaHHbIX Mepe3arpy3nTe yCTpon-

CTBO.

8.2.8.6 C6poc koHPUrypaumm Tovek AaHHbIX 40 3aBOACKMX HACTPOEK
Cbpoc kKoHbUrypaLmmn Touek AaHHbIX 4O 3aBOACKMX HACTPOEK BbIMOHSAETCS

YKa3aHHbIM Huxe 0bpasomM.

1. BoibepuTe nyHKT MeHto HacTpoinku > KoHduryp. Todek faHHbIX.

2. Haxxmunte kHomky Cépoc.

» [NosBuTCca coobuieHne o NOATBEPXAEHWN cOpoca.
3. HaxmunTte kHonky Oa ans cbpoca KoHbUrypaumm ToUek AaHHbIX 4O 3a-

BOOCKNX HACTpPOEK.
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8.2.8.7

4. [Ina akTrBauym U3MEeHEeHHOro Cr1cka ToYek AaHHbIX nepesarpysmnte YCTpOI;I-
CTBO.

DKCNOpPT Y UMMNOPT KOHOUIYpaLMM TOYEK AaHHbIX

Bbl MoXeTe akcnopTMpoBaTh KOHGUIYpaLMIO TOYEK AaHHbBIX, YTOObI COXPaHUTb
ee N MMNOoPTUPOBATL Ha Apyroe yCTpoMCcTBO. [JononHuTensHyo nHdopma-
LMo CM. B pasgene «MeHeoxkep MMnopTa/aKcnopTay.
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130

okcnnyarauus

8.3

8.3.1

8.3.11

CeTb NUTaAHMUA

[aHHble n3MepuUTenbHbIX TpPaHCHOPMaATOPOB

KosdduumeHTbl TpaHchopMaLmm 1 MIMEPUTENbHYIO CXEMY MPUMEHSEMbIX B CU-
CTEME U3MEPUTENbHbBIX TPaHCHOPMATOPOB HAMPSAXKEHWS 1 TPAHCHOPMATOPOB
TOKa MOXHO HAaCTPOWUTb C MOMOLLBIO MEPEUYNCIIEHHBIX HUXE MapaMeTpoB.
YCTPOMCTBO UCMOMb3YET 3Ty MHbOPMALIMIO A1 PACYeTa Mo NoMyYeHHbIM 13Me-
PEHHbBIM BEIMYMHAM COOTBETCTBYIOLLMX M3MEPEHHbIX BEIMYNH HA MePBUYHOM
CTOPOHE M3MepUTENbHbIX TPAHCHOPMATOPOB U, C1ed0BaTENbHO, TPaHCchopMa-
TOPa, a Takxe Ux oTobpaxkeHms.

Bbl momxHbl HacTpouTh napameTpbl ansg oMotk 1(O1) n obmoTkn 2 (O2).

HacTpolika napamMeTpoB n3MepuTenbHbIX TpaHCPOpMaTOpOB

C NOMOLLbIO HMXKEYKa3aHHbIX MapaMeTpoB MOXHO HACTPOWUTb AaHHbIE N3MepU-

TenbHbIX TpaHcdopmaTopoB. Takxke cobnoaanTe MHGopMaLmio, NpUBEAEHHYIO

B MpUMepax A1a PacnpoCcTpaHeHHbIX cxeM TpaHchOpMaTOpPOB TOKA U M3Mepu-

TeflbHbIX TpaHchopMaTopoB HanpsaxeHua [P Pasgen 8.3.1.2, CtpaHumua 131].

> BblbepuTe nyHKT MeHto HacTporiku > MNapameTpbl > CeTb nuTaHua > [aHHble
n3amep. TpaHcd..

MepBMYHOE HanpsiXXeHWe N3MepUTENbHOMO TpaHchopMaTopa Hanps-
>eHus

oT0T napaMeTp No3BOJIAET HACTPOUNTb NMEPBUYHOE HalMpAXeHNe N3MEePUTESTbHO-
ro TpaHchopMaTopa HanpsaxeHus B kB.

BTopuuHoe HanpsaxxeHe namepuTtenbHoOro TpaHcdopmaTopa Hanps-
>KEHUSA

DTOT NapaMeTp Mo3BOSAET HACTPOUTb BTOPMYHOE HaMpsSXKeHMe N3MepUTebHO-
ro TpaHchopMaTopa HanpskeHus B B.

MepBuYHbIN TOK TpaHCchOpMaTOopa Toka
DTOT NapamMeTp No3BOMSET HACTPOUTb NMEPBUYHbIN TOK TpaHchopMaTopa TokKa.

BTopuyHbIl TOk TpaHchopMaTopa Toka

C NoMoLLbo 3TOro NapaMeTpa MOXHO HACTPOUTbL BTOPUYHbIN TOK TpaHchopma-
Topa Toka. [1na Bbibopa AOCTYMHbI yKa3aHHbIe HXKe 3HAYeHUS.

- 02A

- 1A

- 5A

Pe>xnm namepeHus

Ecnu HanpsixkeHWe 1 TOK M3MepSATCS C MOMOLLbIO TPexdasHOro N3MepUTeNbHO-
ro MOZynsi, STOT NapaMeTp NO3BONSET yKa3aTb, MOACOEAMHEH NN M3MepUTeSb-
HbI TpPAHCHOPMATOP HaMPAXeHUA Mexay ABYMA dasamu nunu Mmexay Gasomn 1
HenTpasbo.

Koppekuusa dasosoro yrna
C MOMOLLbIO 3TOTO NMapaMeTpa MOXHO HaCTPONTb KOPpPEKLUNIO d)a3OBOI'O yrna
0714 NOAKITIOYEHNA M3MePUTENbHOIO Tpchd)opMaTopa.
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8.3.1.2

MoaknoyeHne n3MepuTenbHoro TpaHchopMaTopa HanpsXKeHns

C NoMOLLbIO 3TOTO NapamMeTpa MOXHO HACTPOUTL MOAKIOUYEHWE M3MEpPUTENb-
HOro TpaHchopMaTopa HamnpsaxeHua. [na Bbibopa AOCTYMHbI yKasaHHbIe HMXe
3HaYeHus.

3HayeHue napaMeTpa OnucaHue

1 dasa, basHoe HanpskeHne M3mepeHune B ogHodasHOM ceTn Mexay oa-
HOW 13 pas 1 HENTPasIbHbIM MPOBOAOM.

3 dasbl, anddepeHumansHoe HanpsxeHne | Mamepenue B TpexdasHom ceTu Mexay ABy-
Msa pasamu.

3 daszbl, pasHoe HanpsixeHve M3MepeHue B TpexdasHom ceTn Mexay of-
HOW 13 $as 1 HeWTPasIbHbIM MPOBOAOM.

Tabn. 43: MNopaxksnoyeHne UsMepuTenbHOro TpaHcdopMaTopa HanpsxKeHNs

MopkntoyeHne TpaHchopMaTopa Toka
C MOMOLLbIO 3TOTO NMapaMeTpa MOXHO HaCTpONTb NoAKMoHYeHWNe Tpchd)opMa-
TOpa TOKa. ﬂﬂﬂ Bbl60pa LOOCTYMHbl YKa3aHHbIE HXE 3HAYEeHNA.

3HayeHue napaMeTpa OnucaHue

1 ¢daza, dpasHbIN TOK M3mepeHure dasHoro Toka B ogHodpasHom ce-
™.
3 ¢asbl, CyMMapHbIii TOK M3mepeHne auddepeHLmnanbHOro Toka B

TpexdasHom ceTu.

3 dasbl, pasHbIN TOK M3mepeHure dasHoro Toka B TpexdasHom ce-
™.

Tabn. 44: MopknioyeHve TpaHchopMaTopa Toka

ypaBHOBELLIVIBaHVIe HanpaXXeHunq

C NOMOLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTL MOMPABOYHOE 3HAYEHWE Af1s
N3MEepeHNs HanpaXeHWs, YTOObl KOMMNEHCMPOBATb OTKTOHEHMS HA yYacTke U3-
MepeHud. YCTpOoMCTBO NpmubaBigeT nonpasoYyHoe 3Ha4YeHne K MU3MepeHHoMY
HanpsXXeHMIo (CO CTOPOHbBI BTOPUYHOIO HampsiskeHus).

Ecnu Bbl 3MepsieTe HanpsaxeHne TpexdasHbiM U3MepUTeNbHbIM MOAYEM, Bbl
MOXeTe HaCTPOUTb YPaBHOBELLMBAHME HaNpsXKeHUs TONTbKO B TOM Crlyyae, ecnm
ans napametpa «3meputensHble kaHans Ul» [P Ctpanuua 140] BbiOpaHo 3Ha-
yeHne «OgHodasHoe n3mMepeHmes.

MprMepbl NoaKNoYEeHUS AN U3MepUTENbHbIX TPaHCHOPMaTOPOB
HanpsXkeHWs 1 TpaHchOpMaTOpPOB ToKa

Huxe npencTaBneHbl pasfiMyHble NpyMepbl NOOKMIOYEHNA N3MEPUTENTbHbIX
TpaHCcHOPMATOPOB HaMNpAXEHUs 1 TpaHCHOPMATOPOB TOKA, a Takke HeEOOXOaM-
Mble OJ14 3TOro HaCTpOVIKI/I.
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8.3.1.2.1 OpHodasHoe nsmepeHune

MopknioveHue 1-A

ul
L N k1

=
F-_

CT

- L1

UL1 IL1

- W3meputenbHbin TpaHchopmaTop HanpsixkeHus VT npucoedmHeH K dasoso-

MY 1 HynIeBOMY NMpoBOAaM.
- TpaHcdopmatop Toka CT BkoYeH B
- Hanpsxenne U, n Tok |, coBnagatoT

¢dazoBbIit NpoBoAa,.
no dase.

- [NapeHve HanpsxeHns Ha Ga3oBOM NPOBOAE ONpeaenaeTcs TOKOM | ;.

Ecnn ncnonbayeTcs 3To NoAKMOYEHWE, HACTPOMTE YCTPONCTBO YKA3aHHbIM HU-

xe obpasom.

MapameTpobi

MopknioyeHne sMepuTenbHoOro TpaHchop-

MaTopa Hanpsa>XXeHnsa

3HayeHue napameTpa

1 dasa, pasHoe HanpsxkeHve

MoaknioyeHne TpaHchopmaTopa Toka

1 dasa, dasHbIn TOK

Koppekuus ¢azosoro yrna

0°

Tabn. 45: MopknioveHne 1-A

MopxkntoveHne 1-B

Ul
LN k1
VTIQ'='I | |
[ CT = L1
L2
L3
N

ULs IL3
: UL1 : IL1
UL2 IL2
— ——
ULt IL1

- W3meputenbHbin TpaHchopmaTop HanpsixkeHns VT noacoedmHeH K $asosbiM

nposodam L1 u Hynesomy npososay.
- TpaHchopmaTop Toka CT BrtoYeH B

daszosbit nposop L1.

- Hanpsxenne U 1 Tok | coBnagatoT no dase.
- [NapeHvie HanpsixxeHns Ha Ga3oBOM NPOBOAE ONpeaenaeTcs TOKOM | ;.
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Ecnu ncnonbsyeTtcsa 3To NoaKItoYeHMe, HAaCTPOMTE YCTPONCTBO YKa3aHHbIM HI-
e obpasoM.

MapameTpobi 3HayeHue napaMeTpa

MoaknioyeHne nsMeputenbHoro TpaHcoop- | 3 dasbl, hasHoe HanpsKeHne
MaTopa HarnpsKeHus

MopknioyeHne TpaHcpopMmaTopa Toka 3 dasbl, basHbIN TOK

Koppekuus ¢pasosoro yrna 0°

Tabn. 46: MopknioyerHne 1-B

MopxkntoveHme 1-C

ULs IL3
ul :
L N k |
|g___| — UL1 IL1
VTF; L0 gy U2 IL2

T L1

CT2 - L2 -Ue ULt+-UL2 -ILZ):‘ >/ IL1-l2
L3
IL1

ULt

- W3ameputenbHbin TpaHchopmaTop HanpsixkeHns VT noacoedmHeH K $asosbiM
nposogam L1 m L2.

- TpaHchopmatop Toka CT1 npucoeanHer k dbasosomy nposoay L1, a TpaHc-
¢dopmatop Toka CT2 — k pasosomy nposoay L2.

- TpaHchopmaTtopbl Toka CT1 1 CT2 noaknoyeHbl NepekpecTHO B Napasiiesb
(cymMmapHbI ToK = |4 + 15).

- CymmapHbIt ToK |, + I, n HanpsxeHne U ,-U,, coBnagatoT no dase.

- [NapeHvie HanpsixeHWs Ha dasoBoM NpoBode onpepenaetcs TokoM: (I + 1,)/

V3.

Ecnu ncnonb3syeTca 3To NOAKYEHWE, HACTPOMTE YCTPOMCTBO YKa3aHHbIM HU-
xe obpazom.

MapameTpobi 3HayeHue napaMeTpa

MogaknioyeHne nsmeputenoHoro TpaHcdop- | 3 dasbl, anddepeHumnanbHoe HanpsxXeHne
MaTopa Hanpsi>KeHus

MoaknioyeHne TpaHchopMaTopa Toka 3 dasbl, cyMMapHbIit TOK

Koppekuus ¢pasosoro yrna 0°

Tabn. 47: MopknoyeHne 1-C

MoaxntoveHune 1-D

ULs IL3
ul
L N
k | UL1 IL1
VT —
F-' UL2 IL2
L1
L2 Uz ULt-UL2 \h's
CTO- L3
ULt
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- W3meputenbHbin TpaHchopmaTop HanpsixkeHns VT noacoedmHeH K $asosbiM

nposofam L1un L2.

- TpaHchopmaTop Toka CT kntoyeH B dasosbii nposoa L3.
- Tok |l ; onepexaet HanpsixxeHue U, - U, Ha 90°. 2To cooTBeTCTBYET COBUTY

daz Ha -90°.

- [MapeHuve HanpsxeHns Ha Ga30BOM NPOBOE ONpeaenaeTcs TOKOM | ;.

Ecnn MCnosib3yeTcqa 3TO NOAKMIOHeHNE, HaCTpOI;ITe YCTDOI;ICTBO YKa3aHHbIM HN-

xe obpasom.

3HayeHue napameTpa

MapamMeTpbl

MopknioyeHne sMepuTenbHoOro TpaHchop-
MaTopa Hanps>KeHus

3 dasbl, anddepeHLmanbHoe Hanps>keHre

MopknioueHne TpaHcdopmaTopa Toka

3 dasbl, pasHbIN TOK

Koppekuus dasosoro yrna

90°

Tabn. 48: MogknioyeHue 1-D

MopkntoveHme 1-E

ul
L Nk
\/TIQ='|
] L1
CT L2
L3

ULs IL3
ULt IL1
UL2 L2
-UL1

UL2 Az

UL2-UL1

- W3meputenbHbin TpaHchopmaTop HanpsikeHns VT noacoedmHeH K $asosbiM

nposofam L1un L2.

- TpaHchopmaTop Toka CT BrtoyeH B pasosbiin nposoa L2.

- Tok |, onepexaeT HanpsixeHue U, -

daz Ha -30°.

U, Ha 30°. 2To cooTBeTCTBYET CABUTY

- [MapeHuve HanpsixeHns Ha Ga30BOM NpoOBOAE ONpeaenaeTcs TOKoM | ,.

Ecnn ncnonbayeTcs 3To NoAKMOYEHWE, HACTPOMUTE YCTPONCTBO YKA3aHHbIM HU-

xe obpasom.

MapameTpobi

3HayeHue napameTpa

MopknioyeHne NsMepuTenbHOro TpaHchop-

MaTopa Hanpsa>XXeHua

3 dasbl, auddepeHLmanbHoe HanpskeHre

MoaknioveHne TpaHchopmaTopa Toka

3 dasbl, hasHbIN TOK

Koppekuus ¢azosoro yrna

30°

Tabn. 49: Mopknioyenue 1-E
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8.3.1.2.2

MopknioveHue 1-F

ULs IL3
ul
L N k |
= Uy
I - L1 U|_2 ILZ
L2 -U ULt-UL2
L3
—
UL IL1

IL1

nposofam L1un L2.

TpaHcdopmaTop Toka CT BkoveH B dasosbiit nposos L1.
Tok I, oTcTaet ot Hanpsixenua U, - U, Ha 30°. 270 cooTBETCTBYET COBUTY

a3 Ha +30° 1 nonpaBoYHOMY 3HadeHNno -30°.

MapeHne HanpsaxeHWs Ha $a3oBOM NPoOBOAE OnpeaenseTca TOKoM | ;.

MamepuTenbHbIi TpaHcdopmaTop HanpsxkeHusa VT nogcoeanHeH k ¢asoBbiM

Ecnn MCnosib3yeTcqa 3TO NOAKTIOHEeHNE, HaCTpOI;ITe YCTDOI;ICTBO YKa3aHHbIM HN-

xe obpasom.

MapameTpbi

3HayeHue napameTpa

MopknioyeHne NsMepuTenbHoOro TpaHchop-
MaTopa Hanps>KeHUs

3 dasbl, anddepeHLmanbHoe Hanps>keHme

MoaknioveHne TpaHchopmaTopa Toka

3 dasbl, pasHbIN TOK

Koppekuus ¢asosoro yrna

-30°

Tabn. 50: MoaxnioyeHue 1-F

TpexdasHoe nsMepeHue

CxeMa nogkntoyeHus 3-A

U3
U2N

C

usp U3

P UITN U2P
[

I3

N NP TN _12P 2N 13P I3N

1
[© |
T-_VT

—-—I
=

L

L1
L2

- TpexdasHoe nsmepeHume.

- W3mepuTenbHbie TpaHcPOpMaTOPLI HANPSXKEHMA NOACOeANHEHbI MexXay da-

3aMun.

- Tok oTcTaeT oT HanpsixeHns Ha 30°.
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Ecnu MCNOJIb3YyEeTCA 3Ta CXeMa NogkKntoHeHnd, HaCTpOMTe YCTpOI;ICTBO YKa3aH-
HbIM HKXKe o6pa30M.

MapameTpobi Onuwus

MoaknioyeHne NsMepuTenbHoOro TpaHchop-

MaTopa Hanps>XeHus

MopknioyeHne TpaHcpopMmaTopa Toka -

Koppekuus ¢pasosoro yrna 0°
MN3mepuTenbHble kaHanbl Ul TpexdasHoe nameperue (kaHanbl 1, 2, 3)
Pe>xxnum nsmepenusa Paza — daza

Tabn. 51: Cxema nogkodeHns 3-A

CxeMa nogkntoyeHus 3-B

U3 I3
UTP__ UIN U2P  U2N U3P_ U3N| | 1P 1IN 2P 12N 3P 3N
o o o
VT VT -_ VT -_
o o o ()
i _ g
T o_- _ L
CT_-_
— |3

- TpexdasHoe n3mepeHme.
- W3MepuTenbHble TpaHchopMaToOpbl HAMPAXEHUA MOACOeANHEHbI Mexay da-
301 U HY/1E€BbIM MPOBOAOM.

MapameTpobi Onuwms

MopaxnioyeHne nsmepuTenbHoro TpaHchop-

MaTopa Harnps>KeHus

MoaknioyeHne TpaHchopMaTopa Toka -

Koppekuus ¢pasosoro yrna 0°
MNamepuTenbHble kaHanbl Ul TpexdasHoe nsmeperue (kaHanbl 1, 2, 3)
Pe>xxnm nsmeperus ®asa — HeiTpasnb

Tabn. 52: Cxema noaxntoyeHuns 3-B

° Vcnonb3ymnTe cxembl nogknmtoyerns 3-C, 3-D v 3-E Tonbko ans cummeTpury-
I HbIX ceTeil. B MpoTMBHOM cnydae yCTpOMCTBO paccumTaeT HEBEPHble 3HaYe-
HWSI MOLLIHOCTU.
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CxeMma nogkntoyeHums 3-C

U3
UIN U2P

U2N U3P U3 N

I3
12N

NP TN _12P 3P I3N

!

=

L1

L2

L3

- TpexdasHoe namepeHmne HanpsxkeHus, ogHodasHoe M3MepeHme ToKa.

- W3meputenbHble TpaHcdopmaTopsl H
3amu.

anpsaXxeHna nogcoenMHeHbl MeXay cba-

- TpaHcdopmaTop Toka nofdkaoYeH k dase L1.

Ecnv ncnonb3syeTca aTa cxema noakIIoY
HbIM HUKe 0BPa3oM.

€HWS, HACTPOMTE YCTPOMUCTBO YKa3aH-

MapameTpobi Onuwus

MoaxnioyeHne nsmepuTenbHoro TpaHchop-

MaTopa Harnps>KeHUs

MoaknioyeHne TpaHchopMaTopa Toka

Koppekuus ¢azosoro yrna

-30°

MNamepuTenbHble kaHanbl Ul

TpexdasHoe HanpsXKkeHWe, ofHOdA3HbIN TOK

Pe>xxnm nsmeperus

®aza — dasza

Tabn. 53: Cxema noakntoyerHns 3-C

CxeMa nogkntoyveHusa 3-D

U3
UIN U2P  U2N U3P

I3

np TN 12P 2N 13P I3N

17-_ VT

vT

!

L1

CcT

L2

L3

- TpexdasHoe nsmepeHmne HanpsxkeHus, ogHodasHoe M3MepeHme ToKa.

- W3meputenbHble TpaHcdopmaTopsl H
3amu.

anpsaXxeHna nogcoenMHeHbl MeXxay d)a—

- TpaHcdopmaTop Toka noakoyeH kK daze L2.

MapameTpbl Onuus

MoaknioyeHne NsMepuTenbHoOro TpaHchop-
MaTopa Hanps>keHus

MopknioyeHne TpaHcpopmaTopa Toka

Koppekuus dasosoro yrna

-150°
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MapameTpbi Onuwus

N3mepuTenbHble kaHanbl Ul TpexdaszHoe HanpsaxeHne, ogHOda3HbIN TOK

PexunM nsmepenus Pasa — dasza

Tabn. 54: Cxema nogkniodenus 3-D

CxeMa nopgkntoyeHus 3-E

U3 I3
UTP___UIN U2P U2N U3P USN| | TP 11N 1P 12N 13P 13N

[l N -

L1

L2

o

cT

- TpexdasHoe M3MepeHue HanpskeHns, ooHobasHoe n3MepeHme Toka.

- W3MepuTenbHble TpaHchOpMaTOpbl HAMPAXKEHMA NOACOeANHEHBI MeXAY da-
3amu.

- TpaHchopmaTop Toka nofkoYeH K dpase L3.

MapameTpobi Onuwus

MoaxnioyeHne nsmepuTenbHoro TpaHchop-

MaTopa Harnps>KeHus

MoaknioyeHne TpaHchopMaTopa Toka -

Koppekuus ¢pasosoro yrna 90°
MNamepuTenbHble kaHanbl Ul TpexdasHoe Hanps>keHWe, 0AHObA3HbIN TOK
Pe>xum nsmepenusa ®aza — dasza

Tabn. 55: Cxema noakntoyeHus 3-E

CxeMa nogknoveHumsa 3-F

us3 I3
UTP__UIN U2P U2N U3P USN| | I11P 1IN IRP 12N 13P 13N

o o o
— - — -
VT VT _— VT _—

17-—
cT

o

L2

L3

- TpexdasHoe nsaMepeHue HanpsxeHus, ooHodasHoe N3MepeHve Toka.

- VamepuTenbHble TpaHCchOpMaTOpbI HANPAXEHWs NoAcoeanHEHbl Mexay da-
3011 1 HyfeBbIM MPOBOLOM.

- TpaHcdopmaTtop Toka noakaodeH kK daze L1.
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MapameTpbi Onuwus

MopaknioyeHne namepuTenbHoro TpaHchop-

MaTopa Hanpsa>XeHusa

Tpu dasbl, dasHoe HanpsakeHne

MoaknioyeHne TpaHchopMaTopa Toka

Tpw dasbl, pasHbIn TOK

Koppekuus ¢aszosoro yrna

0°

MNamepuTenbHble kaHanbl Ul

TpexdasHoe Hanps>keHre, oaHObA3HbIN TOK

Pe>xxnm nsmeperus

®asa — HenTpasnb

Tabn. 56: Cxema nogkntoveHus 3-F

Cxema nogkntoyeHus 3-G

U3

utp UTN U2P U2N U3P U3N

3

np MN 12P 2N 13P I3N

o

=

vT vT

-
—mm— VT
o

-
o

L1

CcT

L2

L3

- TpexdasHoe namepeHmne HanpsxeHus, ogHodasHoe M3MepeHme ToKa.

- W3meputenbHble TpaHcdopmaTopsl H
301 U Hy/1IeBbIM MPOBOAOM.

anpsaXxeHna nogcoenMHeHbl MexXxay cba—

- TpaHcdopmaTop Toka noakoyeH K daze L2.

MapameTpbl Onuus

MopknioyeHne NsMepuTenbHOro TpaHchop-
MaTopa Hanps>KeHus

Tpw dasbl, pasHoe HanpskeHue

MopaknioueHmne TpaHcopmaTopa Toka

Tpu dasbl, PpasHbIn TOK

Koppekuus dasosoro yrna

-120°

MN3mepuTenbHble kaHanbl Ul

TpexdaszHoe Hanps>keHNe, ofHODA3HbIN TOK

Pexxum namMepeHuna

®aza — HelTpanb

Tabn. 57: Cxema nogkniodveHmns 3-G

CxeMa nogkntoyeHums 3-H

us

utp UTN U2P U2N U3P U3N

I3

1P ITN_12P 2N 13P I3N

o

—

VT VT

e
—— VT

e
o

L1

L2

cT

L3

- TpexdasHoe M3MepeHue HanpsKeHns, ooHobasHoe n3MepeHme Toka.

- W3meputenbHbie TpaHchopmaTopbl H
30M 1 HYNEBbIM MPOBOAOM.

anpsaxeHns NoacoemnHeHbl Mexay da-

- TpaHcdopmaTop Toka noakodeH Kk dase L3.
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8.3.2

MapameTpbi Onuwus

MopaknioyeHne namepuTenbHoro TpaHchop-

MaTopa Hanpsa>XeHusa

Tpu dasbl, dasHoe HanpsakeHne

MoaknioyeHne TpaHchopMaTopa Toka

Tpw dasbl, pasHbIn TOK

Koppekuus ¢aszosoro yrna

120°

MNamepuTenbHble kaHanbl Ul

TpexdasHoe Hanps>keHre, oaHObA3HbIN TOK

Pe>xxnm nsmeperus

®asa — HenTpasnb

Tabn. 58: Cxema nogkntoveHms 3-H

N3mepeHmne

MepeyncneHHble HUXe NapamMeTpbl NO3BONSIOT CKOHUIYPUPOBATb M3MepeHume

TOKA U HanpsixXeHus.

> BblbepuTe nyHKT MeHio HacTporku > MapameTpbl > CeTb nuTaHusa > Name-
peHue.

NamepuTtenbHble kaHanb! Ul

Ecnn Hanps>XeHne 1 ToK N3MepAtoTCA C MOMOLLBIO Tpexc|>a3Horo N3MepnTesbHO-
ro mogyns Ul 3, paHHbIM napamMeTp NO3BOMSET HACTPOUTL M3MepUTENbHblE Ka-
HaJlbl, KOTOPble cniefyeT MCMOoJ1Ib30BaTb.

3HayeHue napaMeTpa OnucaHue

OpHodasHoe n3MepeHmne: KaHan 1 | YCTpOMCTBO MCMONb3yeT OAWH KaHan Ans U3MepeHust

Hanps>XeHna n Toka.

TpexdasHoe nsmepeHue: kaHan 1, | YCTpONCTBO UCMONb3yeT TpW KaHana Ans usMepeHus

2,3 Hanps>XeHus 1 Toka.

TpexdasHoe Hanps>keHue, OOHO- | YCTPOWCTBO UCMONb3yeT TpW KaHana Ans usMepeHus

d)aBHbII;I TOK Hanps>eHna M ogHW KaHan Ans usMepeHus Toka.

Tabn. 59: ameputenbHble kaHans Ul

PerynupyeMas BenvuunHa

Ecnv HanpsxeHne 1 TOK M3MePSIOTCS C MOMOLLbIO TpexdasHoro 3MepuTenbHo-
ro moayns Ul 3 n ncnonbsyetca pexnm perynnmposaHna «OaHodasHbiny, oaH-
HbI1 MapaMeTp Mo3BoMsAeT BbibpaTh Gasy O51d peryMpoBaHnsa HanpsxeHns.
[nd Bbibopa AOCTYMHbI YKa3aHHbIe HUXKe 3Ha4YeHUS.

- L1/Nwnnwn L1/L2

- L2/Nwnn L2/L3

- L3/Nwnnn L3/L1
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Pe>xnm perynupoBanus

Ecnn ana naMepeHna HanpaxeHmd M Toka NCNonb3yeTcd TpeXCba3HblVl n3ImMepn-

TenbHbI Moaynb Ul 3, gaHHbIN NapameTp no3sonseT HacTpoUTb, BydeT v Bbl-

NONMHATHCH OAHOMA3HOE PEryNMpoOBaHUE HAMPSXEHNS UMW perynmpoBaHme

HanpskeHUa No cpefHeMy 3HadeHuio Tpex das. [na Beibopa AOCTYNMHbI yKas3aH-

Hble HMXXe 3Ha4YeHUA.

- OpHodasHbIN: aBTOMATMYECKOE PEeryNMpoBaHme HanpAXeHNs BbINMOIHSAETCS
Mo Of4HOW BbibpaHHOM daze. KOHTPOb rpaHMYHbIX 3HAYEHWI, KOMMEHCaLIMS
LDC 1 pexum napannenbHol paboTbl Mo MeToAY MUHUMAIbHOIO KOHTYPHOIO
PE€aKTNBHOIO TOKa Tak>Xe BbIMOJTHAKOTCA MO Bb|6paHHOVI (1)839‘

- PerynMpOBaHme no cpeHeMy 3Ha4eHNIO: aBTOMaTMHeCKOoe peryimpoBaHne
HanpsaXeHMsa BbIMOMNHAETCA No cpeaHeMy 3HadYeHuo Tpex ¢as. KoHTponb rpa-
HUYHbBIX 3Ha4eHni, komneHcaumsa LDC 1 pexxmnm napannensHoi paboTbl no
MeTony MNHMMaTIbHOIO KOHTYPHOIO peakTMBHOIMO TOKa TakK>XXe BbIMOJTHAKOTCA
no cpeaHeMy 3HadYeHuo Tpex das.

° Ecnm akTMBMpOBaH NapameTp perynmpoBaHms No cpeHeMy 3HAYEHMIO,
I npw OTKase M3MepeHns HanpsaxkeHus UM Toka Ha OAHOM 13 Tpex $as aBTo-
MaTU4YeCKoe peryimpoBaHme HanpsxeHns 61okmMpyeTca.

Mugunkauma kosdpburumneHTa MOWHOCTU B BUAE OTPULLATENTIbHOIO 3HaYe-
HUSA

[aHHbIM NapamMeTp No3BoAdeT HACTPOUTb, CNeAyeT M YCTPOUCTBY 0TobpaxaTth
oTpuLaTensHoe 3HavYeHre koadduumeHTa MolHocTH. [1ns Bbibopa AOCTyMHb
yKasaHHble HUXe 3HaYeHWs.

3HayeHue napa- OnucaHue

MeTpa

Bbiksn. KoaddurumeHT MowwHoCTM Bceraa oTobpaXkaeTcs B BUAE MOMOXM-

TeNTbHOro 3Ha4YeHuA.

P>0 KoadpdpunumeHT MoLHOCTH oTobpaxaeTcs B BUAe OTpULIATENBHOIO

3Ha4yeHud, eCnim 3Ha4vyeHune aKTUBHOM MOLLHOCTU NONOXUTENDbHOE.

P<0 KoaddurumeHT MowwHocT oTobpaxaeTcs B BUAE OTPULLATENBHOIO
3HaYeHWs, €CNIN 3HAYEeHME aKTUBHOW MOLLHOCTM OTpULATESbHOE.

Q>0 KoapdurumeHT MowHOCTM oTobparkaeTcs B BUAE OTPULATENBHOMO

3Ha4YeHusd, eCnun 3Ha4vYeHne peaKTVIBHOIZ MOLWWHOCTHU NONOXUTENBHOE.

Q<0 KoapdurumeHT MowwHOCTM oTobparkaeTcs B BUAE OTPULATENBHOMO
3HaYeHWs, ec/iv 3Ha4YeHNe peakTUBHOM MOLLHOCTM OTpuLaTesibHoe.

Tabn. 60: Hactpoinka nuHankaumm kosdpduumeHTa MOLWHOCTH

8.3.3 ®yHKuUMM KOHTpONS

[ns pasnnyuHbiX M3MepeHHbIX BEIMYNH MOXHO ONMpeaenTb rpaHnYHble 3Have-
HWA, KOTOpble BYAYyT KOHTPOMPOBATHCA YCTPOMCTBOM.

° [aHHbi napameTp HeobxoamMo HacTpouTb ana obmoTtkm 1(O1) n 0b-

I MoTkM 2 (O2) cooTBeTCcTBEHHO. KOHTPOMb rpaHNYHbIX 3HAYEHWI perynmnpy-
eMoit 0OMOTKM MMeeT MPUOPUTET MO CPABHEHUIO C KOHTPOEM FPpaHUYHbIX
3HAYeHWI He perynmnpyemMomn obMoTKU.
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8.3.4

KoHTponb HanpsixkeHus

[ns KOHTpOns GakTUHeCKOro BbIXOLHOIO HaMpPsiKeHWst TpaHCPopMaTopa MOX-
HO HaCTPOUTb YeTbIpe MPAHNYHbBIX 3HAYEH WS,

- MuHMManbHoe HanpsikeHne U<<: HUXHee rpaHnYHoe 3HavYeHne 2

- MwuHMManbHoe HanpsikeHne U<: HMxKHee rpaHnyHoe 3HaveHre 1

- MakcnmanbHoe HanpsxkeHne U>: BepxHee rpaHuyHoe 3HadeHme 1

- MakcumanbHoe HanpsikeHune U>>: BepxHee rpaHnyHoe 3HaveHne 2

Ecnun namepeHHoe 3HaueHe NpeBbILIaeT BepxHee (> nnu >>) Unu He 4ocTuraeT
HUXHEe (< NN <<) rpaHMYHOE 3HaYeHWe, Ha YCTPOMCTBe oTobpaxaeTcs coob-
LLieHWe O CoBbITUM.

U
>+
U CW\”f I:
N~
U< (P I E— —
Us< +—————— IV | I — —
ty t t

Puc. 80: KOHTPOJ‘Ib Hanps>XeHna ¢ npuMepomM npesBbilleHnda rpaHNYHOro 3Ha4YeHUAa MakKCcu-
MaJIbHOro Hanps>XeHus U>

U>> | MakcumanbHoe HanpsixeHve U>> U> | MakcuManbHoe HanpsixxeHne U>
U< | MuHmnmManbHoe HanpsikeHne U< U<< | MuHmnmManbHoe HanpsikeHne U<<
t, | Bpems 3apepyxkun t. | OnuTenbHocTb cobbiThs
H | T'nctepesuc

[ns Kaxaoro rpaHNyYHOro 3HaYeHUA MOXHO HACTPOUTD MEPeYNCTIEHHbIE HXE

napameTpsbl.

- OTHocuTensHoe/abcontoTHOE rpaHnYHOe 3HaYeHne

- [paHunuHoe 3HadeHe (B): abcomoTHOE rpaHNYHOE 3HaYeHe

- ['paHnuHoe 3HaueHue (%): rpaHMYHOE 3HaYeHNe OTHOCUTENBHO 3a4aHHOMO
3HAYEHWS HaNPAXeHWs (TONbKO ONs YCTPOWMCTB C perynnpoBaHueM Hanpsxe-
HKA)

- TUCTepesnc rpaHMYHOro 3Ha4YeHus

- BpeMsa sagepxku Ana rpaHUYHOro 3HaYeHUs

- [eWcTBMe NpY rpaHMYHOM 3HAYEHWM (TOMbKO AMs YCTPOWCTB C perynmposa-
HWEM HanpsXeHMs)

> BbibepuTe nyHKT MeHio HacTpoiku > MNapameTpbl > CeTb nUTaHus >
KoHTponb HanpsikeHus.

Pexxum

C NoMOLLbIO 3TOro NapaMeTpa MOXHO HACTPOWTb, Kakoe rpaHUYHOE 3HaYeHne

cnepyeT NCNosb30BaTh.

- ABcontoTHoe: YCTPOMCTBO MCMOb3yeT abCOoMOTHOE rpaHNYHOe 3HaYeHme
(B).

- OTHOCUTeNbHOE: YCTPOMCTBO MCMOMb3YeT NPOLEHTHOE FPaHUYHOE 3HaYeHne
(%) oTHOCKTENBbHO 33AAHHOMO 3HAYEH WS HAMPSAXKEHUS.
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AbcornioT.

C NoMoLLbto 3TOro NapaMeTpa MOXHO HAaCTPOUTbL abCOMOTHOE MPaHNYHOE 3Ha-
YeHKe B BOSIbTax (OTHOCUTENbHO BTOPUYHOMO 3HAYEHWS M3MEPUTENbHOrO
TpaHchopMaTopa HampsXkKeHUS) MU KUMOBOSbTaX (OTHOCUTENBbHO NePBUYHOIO
3HAYEHWs U3MEPUTENBHOMO TpaHcdhopMaTopa HanpsikeHus). B otnnyne ot oT-
HOCUTENbHOIO 3HAYEHMS 3TO FPAHNYHOE 3HAYEHMEe He 3aBUCUT OT 331aHHOro

3Ha4YeHu4A.

MpoueHTH.

C nomolLbto 3TOro napamMmeTpa MOXHO HaCTPOUTb 'PaHMYHOE 3Ha4YeHMe OTHOCK-
TeNbHO 3a]JaHHOI0O 3Ha4YeHNA HaNpPAXeHNA.

Oencteue

C noMoLLbto 3TOro NapameTpa MOXHO HACTPOUTL AENCTBME YCTPOMCTBA, eC/u
M3MepeHHOe 3HaYEHME NPEBLILLAET BEPXHEE (> UKW >>) NN He OOCTUraeT HMX-
Hee (< UK <<) rpaHMyHoe 3HadeHre. [1na Beibopa AOCTYMHbI yKa3aHHble HUXe

3Ha4veHund.

Hacrponka HeincrBue

Bbiksn.

HeT peakuum.

BbicTpbIf aBTOMaTMYEeCKUI
BO3BpaT

Mpu U</U<<: ycTPONCTBO BbIMOMHAET NepeKktoyeHns B
HanpasneHun 6onee Bbicokoro Hanpsixerus (U+), noka us-
MepeHHOe HarpsixXeHne CHOBa He ByAeT NpeBbIWaTh rpaHny-
Hoe 3HaueHue.

Mpn U>/U>>: ycTpoiMCTBO BbINOMHSAET Nepek/ItoveHUs B
HanpaeneHun 6onee HM3koro Hanpsxenus (U-), noka nsme-
peHHoe Hanps>keHue He ByaeT HMXKE MPAaHUYHOrO 3HAYEHUS.
Mpw 6bICTPOM aBTOMATUYECKOM BO3BPATE YCTPOWNCTBO UrHO-
pVYpYeT HaCTPOEHHOE BPeMs 3aA€PXKKN aBTOMATUYECKOro pe-
ryNNPOBaHNA HaNPSKEHUS.

EﬂOKI/IpOBKa aBTOMaTun4e-

CKOro pexunma

ABTOMaTUYecKoe perynnpoBaHve 6rokupyercs.
Bbl MoxeTe 1 fanee BbINOMHATL NePEKTIOYEHNS NPU SKCMY-
aTauuu B pyYHOM pexunMme.

Bnokunposka aBTomaTuye-

CKOr'o " py4HOro pexmmos

ABTOMaTUYecKoe perynnpoBaHue 6nokupyercs.
Bbl He MoXkeTe BbIMOMHATb NepekioYeHns Npu aKCnayaTa-

LiMM B PYHHOM pexuMme.

Bnokunposka aBToMaTuue-
CKOro pexxuma Afis cTyne-

HUN+

ABTOMaTUYECKOE pPerynvpoBaHue He BbIMOMHAET Nnepekio-
YeHwue B HanpasneHun 6onee Bbicokoro nonoxexus PMH
(cTyneHb+).

Mpw skcnnyaTaumm B pyYHOM pexxnMe Bbl MOXETE U fanee
BbINOMHATbL NepeK/toYeHne B HanpasieHnn 6onee BbICOKOro
nonoxexusa PMNH (cTyneHb+).

EﬂOKI/IpOBKa aBToOMaTun4e-
CKOro pexxwuMa anqa crtyne-

HU-

ABTOMaTUYECKOE perynvpoBaHue He BbIMOMHAET Nnepekio-
YeHwue B HanpasneHun 6onee HU3Kkoro nonoxexusa PMH (cTy-
neHb-).

Mpw akcnayaTauum B py4HOM pexuMe Bbl MOXeTE U Janee
BbIMOMHATL NepeKtoYeHne B HarnpasieHn 6onee HN3KOro
nonoxexusa PIMNH (cTyneHb-).
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HacTpoika HeincrBue

Bnokupoeka aBToMatuye- | ABTOMaTUYECKOE peryimpoBaHue He BbIMOMHAET Nepekio-
CKOrO M PyYHOro pexmnma yeHue B HarnpasneHumn 6osnee BbICOKOro nonoxenuns PMH
AN CTyneHn+ (cTyneHb+).

Mpu akcnnyaTaumm B py4HOM pexmnMe Bbl HE MOXKETE BbIMNos-
HATb NepekloYeHns B HanpasneHuy 6onee BbICOKOro nomo-

>keHusa PMNH (cTyneHb+).

BrnoknpoBka aBToMaTmye- | ABTOMaTMYeCKOe perysiMpoBaHmNe He BbIMOJSHSET Nepeksiio-
CKOrO M PyYHOro pexunma YyeHwue B HanpasneHun 6onee HU3Kkoro nonoxexusa PMH (cTy-
ANA CTyneHn- neHb-).

Mpw skcnnyaTaumm B py4HOM peXkmMe Bbl HE MOXEeTe BbIMNon-
HATb NepeKsioYeHNsa B HanpaeneHn 6onee HU3KOro Nosno-
»xeHusa PMH (cTynexb-).

Tabn. 61: Oencreme npu coobLueHnn o cobbiTrm

MMcTepesnc

C noMoLLbto 3TOro NapaMeTpa MOXHO HACTPOUTb rmMcTepesmnc. Ecnu namepen-
HOE 3HaYeHKe KonebneTcs Ha YPOBHE MPaHNYHOro, Bbl CMOXETE 1M3bexatb no-
ABNEHUA NNLLIHNX COO6LLL€HI/IV|.

Bpems 3agepxku
C MOMOLLbIO 3TOTO NapaMeTpa MOXHO HaCTpONTb BpeMA 3a4eP>KKK, 4TOBbI OT-
CPpO4YNTb BblOavy COO6LLI,€HVIF| 0 CObbITUN.

8.3.5 KoHTponb Toka

Onsa koHTpona dakTuyeckoro Toka Harpysku TpaHchopMaTopa MOXHO Ha-
CTPOUTb YeTbIpe rPaHNYHbIX 3HAYEHUS.

- l<<! HUXHee rpaHnyYHoe 3HayYeHue 2

- |<: HWXHee rpaHMyHOe 3HaYeHKe 1

- |>: BepxHee rpaHnyHoe 3HaveHue 1

- I>>: BepxHee rpaHuM4YHoOE 3HaYeHne 2
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Ecnun nsmepeHHoe 3HaueHe npesbIllaeT BepxHee (> Uau >>) Unu He 4ocTuraeT
HUXHee (< UK <<) rpaHMYHOEe 3HAYeHWe, Ha YCTPONCTBE OTObpaxaeTcs Coob-
LeHme o cobbITum.

|
1> e
1> 4 Cﬁx”i I:
~
< 44— -— ——
<< 4+——————+ -— ——
t, te t

Puc. 81: KoHTponb Toka ¢ npuMepoM NpeBbILLEHUS FPaHUYHOrO 3HaYeHus >

I>> | BepxHee rpaHn4Hoe 3HaveHue 2 |> | BepxHee rpaHnyHoe 3HayYeHue 1
I< | H>Hee rpaHnyHoe 3HaveHue 1 l<< | Hu>xHee rpaHnyHoe 3HaYeHVe 2
t, | Bpems 3apepxxkn te | AnuTenbHOCTb CObbITUSA
H | Tuctepesnc

[ns KaXkaoro rpaHMYHOro 3HA4YEHMst MOXKHO HAaCTPOUTL NepedncrieHHbIe HXe

napameTpbl.

- OTHocuTenbHoe/abcontoTHoe rpaHUYHOe 3HaYeHVe

- [paHnyHoe 3HaveHue (A) unm (KA): abconoTHOE rpaHMYHOE 3HaYeHMe

- [paHnuHoe 3HaueHue (%): rpaHnYHOe 3HaYeHne OTHOCUTENbHO HOMUHAMBHO-
ro Toka TpaHcdopmaTopa Toka [1pu M3mMepeHum Toka Yepes aHanoroBbIl
Bxof (AlO) 3HaYeHne OTHOCUTCS K MakCMMasIbHOMY 3HAYEHUWIO aHAIOroBOro
Bxopa (Hanpumep, 100 % = 20 MA).

- [ncTepesnc rpaHUYHOro 3Ha4YeHUs

- Bpems 3apep>kkn oAns rpaHUYHOro 3Ha4eHms

- [encTBre nNpu rpaHNYHOM 3HAYEHUM (TOMNBKO A1 YCTPONCTB C perympoBa-
HMEeM HanpaXeHns)

> BblbepuTe nyHKT MeHto HacTpoiiku > MNapameTtpbl > CeTb nuTaHmsa >
KoHTponb Toka.

Pexxnm

C NOMOLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTb, KAKOe rpaHMYHOe 3HaYeHme

cne,uyeT MCMNOJIb30BaTb.

- ABCOMOTHOE: YCTPOMCTBO MCMOb3yeT abCOMOTHOE rpaHNYHOE 3HaYeHMe
(A/KA).

- OTHOCVITeFIbHer YCTpOI;ICTBO MCroJIb3yeT NMPOoLUEeHTHOE N'paHN4YHOE 3Ha4YeHne
(%) OTHOCUTENBHO HOMUHATBHOIO ToKa TpaHchopMaTopa TokKa.

Ab6conior.

C MOMOLLBIO 3TOro NapamMeTpa MOXXHO HaCTPOUTb a6COﬂFOTHO€ rPaHNYHOE 3Ha-
HYeHWMe B aMrnepax (OTHOCI/ITeﬂbHO BTOPNYHOIO 3Ha4YeHM4A Tpchd>opMaTopa TO-
Ka) nnm knnoamnepax (OTHOCUTENBHO NEPBUYHOIO 3HaYeHNs TpaHchopmaTopa
TOKQ).
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[MpoueHTH.

C NoMoLLbo 3TOro NapaMeTpa MOXHO HACTPOUTL FPaHMYHOE 3HAYEHNE OTHOCU-
TENbHO HOMUHANBHOIO Toka TpaHchopMaTopa Toka. [1pu naMepeHnmn Toka Ye-
pe3 aHanorosbin Bxo (AlO) 3Ha4YeHVe OTHOCUTCA K MaKCUMMalbHOMY 3HAYEHUIO
aHanorooro exopa (Hanpumep, 100 % = 20 MA).

McTepesnc

C NOMOLLbIO 3TOr0 NMapamMeTpa MOXHO HACTPOUTb rucTepesunc. Ecnv namepen-
HOe 3Ha4YeHWne KOJ'I86J'IETCQ Ha YpPOBHE NPaHN4YHOI O, Bbl CMOXeTe I/I36e)KaTb no-
ABNEeHNA NNLLHNX COO6LL|,€H|/IV|.

BpemMs 3agepixkn
C MOMOLLbIO 3TOTO NapaMeTpa MOXHO HaCTpPONTb BPpeEMA 3a4ePXKKN, 4TObObI OT-
CPO4YNTb BblOa4y COO6LLI,eHl/|9| 0 CcobbITUN.

Peakuusa

C NoMoLLblo 3TOro NapamMeTpa MOXHO HACTPOUTL AENCTBME YCTPOMCTB], eCiu
MN3MepeHHOe 3HAYEHME HApYLLAeT BEPXHEE (> UK >>) UMW HXKHee (< UK <<)
rpaHnyHoe 3HaveHue. [1nga Boibopa 4OCTYMHbI YKa3aHHbIe HUXKe 3HaYeHMUs.

HacTpoinka DeincTBue

Bbikn. HeT peakuuu.
BrnokupoBka aBToMaTuue- | ABTOMaTU4eckoe perynnposaHue 6rokupyercs.
CKOro pexkuma Bbl MoXeTe 1 fanee BbINOMHATL NEPEKITIOYEHNS NPU SKCMY-

aTaumu B py4YHOM pexume.

Brokvpoeka aBToMaTuye- | ABTOMaTUYecKoe perynvposaHue 6nokunpyercs.

CKOFO 1 Py4HOro pexxumMoB | Bbl He MoXkeTe BbINOMHSATL NepPeKoYeHMs NpK dKCryaTa-

LM B PyHHOM pexunme.

Tabn. 62: JeiicTere npu coobLueHnn o cobbiTum

8.3.6 KoHTponb MowHOCTH

[na KoHTpona dakTMyeckor MOLHOCTY TpaHchOopMaToOpa MOXHO HACTPOUTL
HIKEeYKasaHHble rpaHNYHbIe 3HAYeHS.

M3MepeHHoe 3Hauy. HwxHee rpa- HuxHee rpa- | BepxHee rpa- BepxHee rpa-

HUYHOE 3HA- HWYHOE 3HA- | HUYHOE 3Ha- HMYHOeE 3Ha-

YyeHue 2 yeHue 1 yeHue 1 YyeHue 2

[MNonHaa MowHoOCTb S<< S< S> S>>
AKTMBHasa MOLLHOCTb P<< P< P> P>>
PeakTnBHaaA MoLHOCTb Q<< Q< Q> Q>>
KoaddurumeHT MowHocTm |cos p|<< |cos @|< - -
(cymma)

Tabn. 63: ['paHnyHbIE 3HAYEHMS AT KOHTPOS MOLLHOCTM

[na Kaxaoro rpaHUYHOrO 3HAYEH NS MOXHO HACTPOUTb MepPeUYnCTIEHHbIE HXEe
napameTpbl.

- ['paHnyHoe 3HaueHue: abcontoTHOE rpaHMYHOE 3HAYEeHNe

- 'ncTepesnc rpaHMyYHOro 3Ha4YeHs

- BpeMms 3agepkn Ans rpaHNYHOro sHaveHms
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Ecnun nsmepeHHoe 3HadeHe HapyLaeT BepxHee (> Ui >>) UNn HuxHee (< unn

<<) rpaHNYHOE 3HaYeHme, YyCTPOMCTBO BblAaeT coobLleHne O CObbITUN.

> BbibepuTe nyHKT MeHo HacTpoiiku > MapameTpbl > CeTb NUTaHus >
KoHTponb MowHocTu.

Ab6conioT.
C MOMOLLLbKO 3TOro rlapaMeTpa MOXHO HaCTpOI/ITb I'paHVI‘-IHOG 3Ha4deHne.

MMcTepesnc

C noMoLLbto 3TOro NapaMeTpa MOXHO HACTPOUTb rmcTepesmnc. Ecnu namepen-
HOoe 3HaYeHre KonebneTcs Ha YPOBHE NPaHN4YHOI O, Bbl CMOXeTe n3bexarb no-
ABNEeHUA NNLLHWX COO6LLL€HI/]V|.

Bpems 3agepxku
C NoMOLLbIO 3TOTO NapaMeTpa MOXHO HACTPOUTL BpeMs 3aep>KKu, YTODbI OT-
CPOYMTbL BblAAYY COODLLEHNS O COBBITUN.

8.3.7 KoHTponb noToka MOLHOCTHU

PeBepc MoToka MOLLHOCTY MPOUCXOOUT MPK OTPULIATENIbHOM aKTUBHOM TOKE.
[na 3TOro MOXHO HACTPOUTb HUXEYKa3aHHbIe NapameTpbl.

- Tnctepesuc

- Bpems zagepxkn

- [Hencteue

> BblbepuTe nyHKT MeHto HacTpoiiku > MNapameTtpbl > CeTb nuTaHmsa >
KoHTponb noToka MoLHOCTH.

McTepesnc

C MOMOLLbIO 3TOTO NapaMeTpa MOXHO HaCTpPONTb rmMcTepe3nc. Ecnn M3MepeH-
HOe 3HaYeHKe KonebneTcs Ha YpOBHE MPaHNYHOrO, Bbl CMOXeTe 1M36exaTtb no-
ABMEHUS NULLHUX COODLLEHUM.

BpeMsa 3apeprkku
C MOMOLLbIO 3TOTO NMapaMeTpa MOXHO HACTPOUTb BPEMA 3a4ePXKKN, l-ITO6I:~I oT-
CPO4YNTb BblOa4y COO6LLI,eHl/Iﬂ (o] CO6bITl/II/I.

HencTBre npu peeepce NOTOKA MOLLHOCTU
C MOMOLLbIO 3TOTO NMapaMeTpa MOXHO HaCTpONTb aencreve npun pesepce noTo-
Ka MOLHOCTW. MoxHOo Bbl6paTb YKa3aHHble HXe 3HaYeHNA.

HacTtponka OevictBue

Bbiks. - OTpuuatenbHbIii TOTOK MOLLHOCTU UTHOPUPYETCS.
- ABTOMaTMYecKoe peryniMpoBaHue BbIMOHSAETCA.

Tonbko cobbiTue - BblgaeTca cobbiTne Pesepc MoToka MOLYHOCTH.

- Ecnu akTvBnpoBaHa Z-koMneHcauus, AaHHas GyHkumsa ae-
aKkTuBUpyeTcs.

- ABTOMaTUYeCcKoe peryimpoBaHune BbiMoHAeTCS.

Bnokupoeka aBToMaTnye- |- BblaaeTcs cobbiTe PeBepc moToKa MOLYHOCTH.
CKOro pexxuma - Ecnu akTvBMpoBaHa Z-koMneHcaums, AaHHas GyHKUMA fe-
aKTMBUpYeTCS.

- ABTOMaTM4eckoe perynmposaHue 6rnokmpyeTcs.
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8.3.8

HacTpoika HeincrBue

BrnokupoBka aBToMaTu4ye- - BblaaeTca cobbiThe Pesepc noToka MOLYHOCTH.
CKOro U pyyYHoro pexumoB |- Ecnu akTuBupoBaHa Z-koMneHcaums, AaHHaa GyHKLUMS ge-
akTUBMpYyeTCs.

- ABTOMaTUYecKoe perynmpoBaHue 6nokupyeTcs.
- [lepeknioyeHuns Npu aKCNIyaTaLuumn B py4HOM pexxume He-

BO3MOXXHbI.

HasHayeHHas cTyneHb - BblpaeTcs cobbiTne PeBepc noToKa MOLLHOCTH.

- Ecnu akTvBuMpoBaHa Z-koMneHcauus, AaHHas GyHKuma ae-
aKTUBUpYeTCS.

- YCTpPOWMCTBO MHULMUPYET NepekstodeHne B MONoXeHne
PIH, 3apaHHoe B napameTpe «HasHayeHHasa cTyneHb»
[»Pazpen 8.4.7, CtpaHuua 182].

- YcTpoincTeo 610KMpyeT AasibHenLWwme nepekioYeHms.

- Ecnu nonoxenue PINH He onpepenseTcs, nepexop Ha Ha-
3HaYEeHHYIO CTyNneHb UrHopupyeTcsi. ABToMaTUYeckoe pe-
rynupoBsaHue 6rokupyeTcs.

Tabn. 64: Jencreure npy pesepce NOToKa MOLLHOCTH

KoHTponb cummeTpum das

Ecnu HanpsixxeHre 1 TOK M3MepSATCS C MOMOLLbIO TPexdasHOro N3MepuTenbHO-

ro moayns Ul 3, MOXHO HacTpOUTb MaKCMManbHO AOMYCTUMYIO Pa3HOCTb Hanps-

XeHus 1 $a3oBoro yrna Mexay Tpemsa dasamu. PasHocTb onpepenseTcs Ha

OCHOBaHMW CaMoro H6OMbLIOTO 1 CAMOrO MaNEHbKOIO M3MEPEHHOIO 3HAYEHMS

Tpex das.

> BblbepuTe nyHKT MeHio HacTpoiiku > MNapameTpbl > CeTb nuTaHusa >
KoHTposnb cummeTpun das.

MakcumanbHas pasHOCTb

C NoMoLLblo 3TOro NapameTpa MOXHO HACTPOUTL FpaHMYHOE 3HAYeHWe AN pas-
HOCTU HaNpsAXeHWs B BOMbTax (OTHOCUTENbHO BTOPUYHOMO 3HAYEHWS M3Mepu-
TenbHOro TpaHchopMaTopa HaMPSIXKEHNS) UMK KMTOBObTaX (OTHOCUTENBHO
NepPBUYHOIO 3HAYEHMS U3MEpPUTENBHOIO TpaHchopMaTopa HanpsikeHus) NMbo
pa3HOCTb Ga3oBbIX Yr/0B.

HewcTBue

C NoMOLLbIO 3TOTO NapaMeTpa MOXHO HACTPOUTL AENCTBME YCTPOMCTBA NPU Bbl-
fade coobueHna o cobbiTum. [1na Bbibopa AOCTYMHbI YKa3aHHbIe HUXe 3Hade-
HUA.

HacTponka HeincrBue

Bbikn. 'pPaHMYHOE 3HaYEeHME He KOHTpONupyeTcs.
Brokupoeka aBToMaTuye- | ABTOMaTU4ecKoe perynvposaHue 6nokunpyercs.
CKOro pexuma Bbl MoyeTe 1 fanee BbINOMHATL NEPEKITIOYEHUS NPpU SKCMY-

aTaumm B py4YHOM pexume.

Brokvpoeka aBToMaTuye- | ABTOMaTUYecKoe perynvpoBaHue 6nokunpyercs.
CKOrO U PyHYHOro pexuMoB | Bbl He MoyKeTe BbINMOMHATL NepeKoYeHUs Npy 3KCryara-

LU B PYHHOM pexuMme.

Tabn. 65: [enctere npy coobLieHMn 0 COBbITUN
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8.3.9 MopepHuzauma TAPCON® 2xx

C nomoluwbto dyHkumm «MopepHmzauma TAPCON® 2xx» yCTPOMCTBO MOXHO 3KC-
N1yaTMpoBaTh B pexuMe napannensHoi paboTbl C UMELWMMINCS YCTPOMCTBA-
Mu. Pexxnm napannenbHoi paboTel MOAAEPXKMBAETCS C HMXEYKA3aAHHBIMMN
YCTPOMUCTBaAMMU.

TAPCONP® 230 pro TAPCON® 240 TAPCON® 250
TAPCONP® 230 expert TAPCON® 260
TRAFOGUARD® "

| .
= O]
. [=]
i = H
o |9 ] | — S TAPCON®250
iy i) ° e

Ecnu Bbl XOTWUTE 3KCMNYaTMPOBATb HECKOMBKO YCTPOWCTB B peXMMe napaniens-
HOV paboTbl C UMEIOLLIMMMNCS YCTPOWCTBAMM, HA K&XKAO0M U3 HUX HEOOXOAMMO aK-
TuBMpoBaTh PyHKUMIO ModepHmu3aummn TAPCON® 2xx.

TAPCON® TAPCON® TAPCON® 2xx

il ‘ = |k
B | o BEEEEC—]

70 o0
aaaaaa oo o )
aorioo oorioo

= |

Puc. 82: Pexxum napannenbHoi pabotbl aAyx yctpoiicts ¢ TAPCON® 2xx. Ha kaxpgom
ycTponcTee fomkHa 6biTb akTuBuposaHa ¢yHkumsa mogepHusaumm TAPCON® 2xx.

> BblbepuTe nyHKT MeHio HacTporiku > MNapameTtpbl > CeTb nutaHua > Mopep-
Husauma TAPCON® 2xx.

MogepHuzaunsa TAPCON® 2xx
[aHHbI napamMeTp No3sBondeT akTUBUPOBATL UK AeaKTUBUPOBaTb GYHKLMIO
mMopepHuzaumm TAPCON® 2xx.

o MpW aKTMBMPOBAHWUM 3TOrO NapamMeTpa HEOBXOAMMO MOMEHSTh 3HAK Nnapa-
I meTpa «Koppekuns $asoBoro yrna» Ang AaHHbIX M3MepUTENbHbIX TPaHC-
$OpPMaTOpPOB (C - Ha + UK C + Ha -).

12 TRAFOGUARD® ¢ gononHuTenbHbiM NakeToM «PerynpoBaHmne HanpskeHns»
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8.3.10

8.3.11

OTobpaxeHune TeKyLMX U3MEePEHHbIX BENMNYMH

Ha akpaHe n3mMepeHHbIX 3HAYEH W MOXHO NPOCMOTPETL TEKYLLME N3MEPEHHbIe

3Ha4eHus. [pMMUTe BO BHUMaHME, YTO BbIBOAMMbIE M3MEPEHHbIe 3HAYEeHNst MO-

FyT OTAIMYATBLCS OT rPYyObIX 3HAYEHMI, OTODpaxkaeMbix B UHGOPMALIMOHHOM OKHe

mMoayns Ul M3amMepeHHble 3HaYeHWs MOAroTaBIMBaOTCSA YCTPONCTBOM ANs MHAM-

KalMmM yKa3aHHbIM Huke 06pasomM.

- YUnTbIBAIOTCA HACTPOEHHOE MepeknioYeHne TpaHchopMaTopa Toka 1 n3me-
pUTENbHOro TpaHchopMaTOpa HAMPSAXeHNS, a TakKe COOTBETCTBYIOLLEeE CMe-
uieHue das.

- Mogynn Ul paboTatoT B cMcTeMe CTPeiok MCTOYHMKA. YCTPOMCTBO NMokKasblBa-

Bbl MOXeTe nepeHacTpoUTb MHAOMKALMIO M3MEPEHHbIX 3HAYEHWIA Ha CUCTe-
MY CTPenok MCTOYHMKA, akTUBMPOBAB NapameTp «MoaepHM3aLms
TAPCON® 2xx» [»Pazpen 8.3.9, CtpaHuua 149].

OTObpakatoTCsi NEPEeUNCIIEHHbBIE HUXE N3MEPEHHbBIE 3HAYEHMS.
- HanpsxeHne

- Tok

- KoadpdnumeHT MoLHOCTH (COS )

- YactoTta

- PeakTuBHaa MOLLHOCTb

- AKTMBHasA MOLLHOCTb

- TMonHaa MoWHOCTb

AaHHble U3smepenunsa

JVET'S
11
I O6mortka 1 v
Home
Hanpskenne
dazall-N
23
dazal2-N
Pazal3-N
CobbiTua
Tok
Pazall @ Peak. MOLWH
®Pazal2 @ AKT. MOLLH.
JDanHble ®azal3 MoAHas MOLLH.
Koad¢. mowHocTn CryneHb
a Yacrota
Hacrpoiiku
®RU SADMIN @HELP (U REBOOT 2026-02-12 11:33 ()

Puc. 83: amepeHHble 3HaveHns

> BblbepuTe nyHKT MeHio JaHHble > CeTb nuTaHusa > MiaMepeHus.

[MpocMOTp MMHUMANBbHBIX M MAKCUMAlIbHbIX U3MEPEHHbIX 3Ha-
YeHun

Bbl MOXeTe MpocMOTpeTb MUHUMATbHOE M MakCMaslbHOE OCTUTHYTble 3HadYe-
HWS, a TaK>kKe COOTBETCTBYIOLLEE BpeMs A8 YKa3aHHbIX HUXE M3MEPEHHbIX 3Ha-
YeHNN.

- Hanpsxenwne

- Tok

- PeakTnBHaa MoLWHOCTb

- AKTMBHasa MOLLHOCTb

- [lonHasa MowHoCTb
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Ao
[T 1]
Home HanpsokeHue
MuHumym Makcumym
L1
23
L2
L3
CobbiTns
Tok
MuHuMym Makcumym
AaHHble L1

.o C6poc

Hacrpoiiku
®RU SADMIN @HELP O REBOOT 2026-02-12 11:33 (W)

Puc. 84: MuHuMarnbHble 1 MakcMMarnbHble n3MepeHHble 3Ha4YeHnsa

1. OTkponTe NyHKT MeHio JaHHble > CeTb NUTaHWa > MUH. 1 MaKc. U3MepeH-
Hble 3HaYeHUS.

2. Mpn HeobxoaMMOCTU HaxkMuTe kKHonKy Copoc ans copoca MUHUMANBHbIX 1
MaKCHMMaNbHbIX 3HAYEHNIA.
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8.4

8.4.1

8.4.1.1

8.4.2

8.4.2.1

8.4.2.1.1

Perynatop yctpounctea PINH

PerynupoBaHue

B naHHOM pasgene onucbiBaloTca obLme GyHKUMM A8 perynpoBaHns yCTpOon-
cTtBa PINH.

[elcTBre Npm paspbiBe COEANHEHUSA C CUCTEMOW yrpaBfieHus (onums)
Ecnun ycTpolicTBO OCHALLEHO NOAKIYeHWeM kK cucteme yrnpasneHus (SCADA),
MOXHO MCMOMb30BaTb YKa3aHHbIe HMXe NMapamMeTpbl A1t HACTPOWKY OeNCTBUS
YCTPOWCTBA B Cllydae paspbiBa COEAUHEHUA C CUCTEMOM YrpaBieHus.

STa PyHKUMS paboTaeT Tonbko B pexinme paboTsl JVCTAHLIMOHHLIN.

> BbibepuTe nyHKT MeHo HacTpoiiku > MNapameTpbl > Perynatop > Perynupo-
BaHue.

LenicTtBre npu paspbie coeamnHenna SCADA

C NOMOLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTb AENCTBME YCTPOMCTBA Npu

paspblBe CoeMHEHMs C CMCTEMON ynpasneHus. [1ns Bbibopa AOCTYNHbI yKasaH-

Hble HM>Ke 3Ha4YeHKNA.

- HeT peakumnu: ycTponcTBO NpoaoxkaeT paboTaTtb B TeKyLLeM pexnme pabo-
Thbl.

- I_IepeKmoqume Ha aBTOMATUNYECKN pexmnm: YCTPOIZCTBO nepek4aeTca Ha
KCMNyaTaunto B aBTOMATUHECKOM peXnMe.

- 3apaHHoe 3HaveHue 1...5: yCTpOMCTBO MCMNOMb3yeT BbiIOpaHHOe 3aaHHoe
3Ha4YeHMeE Hanpsa>XeHn4. 3710 3aaHHOE 3Ha4YeHMe NCNOoNb3yeTca N npun BO306-
HOBNeHNW coegMHeHNA. B 3aBucrMocTM oT KOHCI)VII'ypaLLVH/I YCTDOMCTBa MOX-
HO BbIOpaTb 40 NATY 33AaHHbIX 3HAYEHWI.

Bpemsa 3apepykku ons paspbiBa coegmHenmns SCADA

[aHHbIN napamMeTp No3BosAeT HACTPOUTb BpeMs 3a1ep>KKn A5 paspbiBa coeau-
HeHnst SCADA. Ecnn coefiHeHMe ¢ CMCTEMOW YNpaBreHnst paspbiBaeTcs Ha
BpeMms, NpeBbillaloLliee BpeMs 3aepXkU, YCTPOMCTBO BblaaeT cobbiThe 1 Bbl-
NOMHSAET HACTPOEHHOE AeNCTBME.

PerynnpoBaHue Hanps>keHus

B aToM paspene onucbiBaloTCA BCe NapaMeTpbl, HEOOXOAMMble ANS peryampoBsa-

HWS HANPsSXeHWs.

> BbibepuTe nyHKT MeHo HacTpoiiku > MNapameTpbl > Perynatop > Perynupo-
BaHWe Hanps>XXeHus.

HacTpolika 3afaHHOro 3HaYeHus
CornacHo 3akasy B yCTPOWCTBE NpefyCMOTPEH OAMH 13 CneaytoLLMX BApUaHTOB

HaCTpOPIKI/I 3a4aHHOro 3Ha4eHn4.

3apgaHHoe 3HavyeHue 1

Bbl momxHbI HacTpouTb napameTpbl ansa oMotk 1(O1) n obmoTkn 2 (O2).
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8.4.2.1.2

8.4.2.1.3

1. BbibepuTe nyHKT MeHio HacTpoiiku > MNapameTpbl > Perynatop > Perynupo-
BaHuWe > 3afaHHoe 3Hau. 1.

2. YKkaxnTe 3aaHHOe 3HaYeHue.

3. YTOObI COXPaHWUTb M3MEHEHHbIV MapamMeTp, HAXMUTE KHOMKY MNpUMeHUTb.

3apaHHoe 3HaveHne 1...3

Bhbi MOXeTe HaCTPOUTb TPpU PAa3HbIX 3aAaHHbIX 3HAYEeHWNA. ,D,ﬂﬂ perynnpoBaHnA
YCTPOMCTBO BCeraa MCrnofb3yeT O4HO M3 HACTPOEHHbIX 334aHHbIX 3HaYeHnM. Ka-
KOe 3aaHHOe 3Ha4YeHne 6y,ueT MCNOTIb30BaTbCA ON14 PEryMpoBaHNA, MOXHO
HACTPOWMTb C MOMOLLBIO MapaMeTpa ((Bbl60p 3a4aHHOTI O 3Ha4YeHUA» N 4epes3
undpoBble BXOObI.

YcTponcTeo obpabaTtbiBaeT KOMaHbl, BbljaBaeMble Yepes LndpoBble BXO-
[bl N CUCTEMY YMPaB/ieHNs, TOMbKO eC/iv BbibpaH pexuM paboTbl « -
CTaHUMOHHbIM». KpoMe Toro, HeobxodmMMOo COOTBETCTBYIOLLIMM 06pa3oM Ha-
CTpOUTb NapameTp «AnNcTaHUMOHHBIN pexximy [P CTpaHnua 77].

Bbl momxHbl HacTpouTh napameTpbl ansg oMotk 1(O1) n obmoTkm 2 (O2).

HacTpolika 3agaHHOro 3HayeHus

1. BbibepuTe nyHKT MeHto HacTpoiiku > MNapamMeTpsbl > Perynatop > Perynupo-
BaHMe > 3afaHHoe 3Hau. 1.

2. YKaxunTe 3ajlaHHOe 3HaYeHme.

3. YTOObI COXPaHUTb M3MEHEHHbIV MapamMeTp, HAXMUTE KHOMKY [NpnuMeHUTb.

Bbibop 3agaHHOro 3HaveHua

[aHHbI napaMeTp No3BONSET BbIOPATh 33aHHOE 3HaYeHWe, KOTopoe byaeT

MCMNOMb30BaTLCA A9 PEryNMpoBaHMs.

1. BbibepuTe nyHKT MeHto HacTporiku > NapameTtpsbl > Perynsatop > Perynupo-
BaHve > Bbibop 3apaHHOro 3Ha4YeHus.

2. BbibepuTe 13 cnncka HeobXxoaMMoe 3aAaHHOE 3HaYeHMe.,

3. YT06bI COXpaHUTb M3MEHEHHbI NapaMeTp, HaXkMUTe KHOMKY MpuMeHnTb.

3apaHHoe 3HavYeHne 1...5

Bbl MOxeTe BbibpaTh NATb PasHbIX 330aHHbIX 3Ha4eHnn. [ng perynmposaHms
yCTPOMCTBO BCEraa UCMosb3yeT OAHO M3 HACTPOEHHbIX 3aaHHbIX 3Ha4YeHn. Ka-
KOe 3aJaHHOe 3Ha4YeHne ByaeT UCNoMb30BaThCa 19 PEryIMpoOBaHMs, MOXHO
HaCTPOWTL C MOMOLLBIO NapameTpa «Bbibop 3a4aHHOr0 3HAYEHUA» UM Yepes
LUMPpoBbIE BXOAbI.

YcTpoicTso obpabatbiBaeT KOMaHAb!, BblAaBaeMble Yepes LndpoBble BXO-
Lbl U CUCTEMY YNPaBeHWs, TONbKO eCv BbIOpaH pexum paboTbl «du-
CTaHUMOHHBIM». KpoMe Toro, HeobXxoOmMMO COOTBETCTBYIOLLIMM 0OPa3oM Ha-
CTPOUTL NapameTp «dncTaHUMOHHBIN pexxmy [P CTpaHnua 77].

Bbl momxHbI HacTpouTb napameTpbl ansa oMotk 1(O1) n obmoTkn 2 (O2).
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8.4.2.1.4

HacTpoWka 3agaHHOro 3HavyeHus

1. BbibepuTe nyHKT MeHio HacTpoiiku > MNapameTpbl > Perynatop > Perynupo-
BaHuWe > 3afaHHoe 3Hau. 1.

2. YKaxXuTe 3agaHHoe 3HavYeHme.

3. YTOBbI COXPaHNTb M3MEHEHHbIV MapamMeTp, HAXMUTE KHOMKY [pruMeHUTb.

Bbl60p 3a4aHHOIro 3Ha4eHund

[aHHbI napameTp No3songeT BoibpaTh 3afaHHOe 3Ha4YeHne, KoTopoe byaeT

MCMONb30BaTbCA AN1S PEryMpoOBaHMS.

1. BbibepuTe nyHKT MeHto HacTpoiiku > NapamMeTtpsbl > Perynsatop > Perynupo-
BaHue > BbiGop 3a4aHHOro 3Ha4YeHus.

2. BoibepuTe 13 cnvcka HeOBXOAMMOe 3a4aHHOe 3HaYeHe.

3. YT0bbI COXpaHUTb M3MEHEHHbI NapamMeTp, HaXKMUTe KHOMKY MpuMeHnTb.

AHanorosas ycTaHOBKa 3aJaHHOIO 3HaYEeHUS

Mpy aHaNoroBoK ycTaHOBKe CTAHAAPTHOIO 3a4aHHOIO 3HAYEHMS MOXHO C Mo-
MOLLLbIO aHaNoroBoro curHana (Hanpumep, 4...20 MA) n3MeHsTb 334aHHOe 3Ha-
YyeHue A9 aBTOMATUYEeCKOro peryiMpoBaHmsa HAMPSXKeHNs.

aHHOe 3HauveHwune

Makc, | —— d
\
\
\
\
\
\
\
MuH, | i }
\ \

: —

MwuH. Makc. AHaNoroBbIv cUrHan

Puc. 85: AHanoroBas ycTaHOBKa 3a/JaHHOMO 3HAYEHUS

D,J'Iﬂ KOHCbVII'ypVIpOBaHVIFI aHanoroBowu YCTaHOBKM CTAHOAPTHOIO 3a4aHHOIO 3Ha-
HYeHNA MOXHO HaCTPOUTb YKa3aHHbIe HIXKeE NMapaMeTpbl.

YT1obbl 330aTh 3aJaHHOE 3HAYEHME C MOMOLLbIO aHANTIOrOBOrO CUrHana,
HeobxoaMMo Ha Bxoa AKTMBALMA CTAHAAPTHOO 3a4AHHOMO 3HAYEHMS No-
0aTb curHan. B npoTMBHOM ciiydae YyCTpOMCTBO MCNOSb3yeT 3a4aHHOe 3Ha-
yeHne 1.

Bbl momkHbl HacTpouTe napameTpbl ansg oMotk 1(0O1) n obmoTkn 2 (O2).

HacTporka 3agaHHOro 3HaveHus 1

1. BbibepuTe nyHkT MeHto HacTporiku > NapameTpbl > Perynsatop > Perynupo-
BaHMe > 3afaHHoe 3Hay. 1.

2. YKaxXuTe 3afaHHoe 3Ha4YeHue.

3. YT0ObI COXpaHUTb N3MEHEHHbI MapaMeTp, HAXXMUTe KHOMKY MpuMeHnTb.
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8.4.2.1.5

HacTponka Makc. cTaHAapTHOrO 334aHHOIO 3HAYEHMS

C noMolLblo AaHHOrO NapaMeTpa MOXHO HAaCTPOUTL 3aAaHHOE 3HAYEHMe, COOT-

BETCTBYOLLEE MaKCMMaNIbHOMY YPOBHIO aHa/IOroBOro curHana (Hanpumep,

20 MA npu curHane 4...20 MA).

1. BbibepuTe nyHkT MeHio HacTpoiiku > MapamMeTtpsbl > PerynuposaHue > Makc.
CcTaHAapTHoOe 3aaHHOE 3HaYeHue.

2. YKakunTe 3alaHHOe 3HaYeHue.

3. HaxxmuTe kHomnky MpUMeHUTb 019 COXpaHeHVs M3MEHEHHOro napameTpa.

HacTporika MWH. cTaHAApPTHOrO 334aHHOMO 3HAYEHUS

C noMoLLbIO AaHHOMO NapaMeTpa MOXHO HACTPOUTb 3a4aHHOE 3HAYEHMe, COOT-

BETCTBYIOLLEE MUHNMAIBHOMY YPOBHIO @aHANIOrOBOro curHana (Hanpumep, 4 MA

npu curHane 4...20 MA).

1. BbibepuTe nyHKT MeHio HacTpoiiku > MapameTtpbl > PerynupoeaHue > MuH.
CTaHAapTHOE 3afaHHOE 3HaYeHMe.

2. YKkaxnTe 3aaHHOe 3HaYeHue.

3. HaxmunTte kHonky MpUMeHUTb Ansi COXpaHeHWst M3MEHEHHOro napameTpa.

lNocTeneHHoe n3MeHeHMe CTaHOAPTHOINO 3a4aHHOINo 3Ha4eHud

|_|pl/l NOCTENeHHOM M3MEeHEHWMN CTaHOAPTHOINO 3aAaHHOTO 3HA4YeHKMA MOXHO yBe-
IMYNBATb UM YMeHbLLATb 3alaHHOE 3Ha4YeHne 1 ona aBTOMaTNYeCckoro perynn-
poOBaHNA HaNpsAXeHNA C HACTPOEHHbIM LLiaroM 4yepes umd)posme BXOObl Nn C
MOMOLLBIO CNCTEMDbI YTNpaBIeHNA.

MMpy Kaxaon KoMaHae «YBenMunTb 3afaHHoe 3HaYeHne» Un «YMeHbLUTb 3a-
[JaHHOe 3HaueHMe» 3aaaHHoe 3HadYeHne 1 OyaeT yBenmUnBaTbCca UM yMeHb-
LIATbCS HA HACTPOEHHYIO BEMWYMHY Liara. Henb3s HacTpouTb 3a4aHHbIe 3Have-
HWS BHE AOMYCTMMOro AmManasoHa perynmposaHma (49...140 B).

Nma OnucaHue

I: war 3a. 3Ha4vyeHuns + MMI‘IyJ‘IbCHbIVI CUTrHan Ha BXo[e yBe/IM4YMnBaeT 3a4aH-

Hoe 3HaveHue 1 ¢ HaCTPOEHHbIM LLIaroM.

|: war 3a4. 3HaveHus - MMnynbcHbIM cUrHan Ha BXxoAe yMeHbLUaeT 3aiaHHoe

3HayeHue 1 C HACTPOEHHbIM LIAroMm.

Tabn. 66: Lindpposesie sxoabi (1)

YcTporncTeo obpabaTtbiBaeT KOMaHbl, BbliaBaeMble Yepes LmdpoBble BXO-
Abl U CUCTEMY YTpaBeHus, TONbKO ecv BbibpaH pexum paboTbl «u-
CTaHUMOHHbIMY». KpoMe Toro, HeobxodmMMOo COOTBETCTBYIOLLMM 0OPa3oM Ha-
CTPOUTb NapameTp «AnNCcTaHUMOHHbIN pexximy [P CTpaHnua 77].

[ns KOHd)VIprVIpOBaHVIFl MOCTENEHHOIo N3IMEHEHUA CTAHAAPTHOIO 3a4aHHOI O
3Ha4YeHMA MOXHO HaCTPOUTb ONMMCaHHbIe HMXKE NMapaMeTpbl.

HacTporka 3apaHHOro 3HaveHus 1

1. BbibepuTe nyHkT MeHto HacTporiku > NapameTpsbl > Perynsatop > Perynupo-
BaHMe > 3afaHHoe 3Hay. 1.

2. YKaxXuTe 3afaHHOe 3Ha4YeHue.

3. YT06bI COXpaHUTb N3MEHEHHbI MapamMeTp, HaXkMUTe KHOMKY MpuMeHnTb.

HacTporika wara 3agaHHoOro 3HavyeHus

1. BbibepuTe nyHKT MeHto HacTpoiiku > MNapameTtpsbl > Perynsatop > Perynupo-
BaHue > Lllar 3apaHHOro sHaveHus.

2. YKaxuTe War 3aaHHOro 3Ha4YeHumns..

3. [na coxpaHeHus N3MeHeHHOro NapameTpa HAKMUTE KHOMKY [TpUMeHUTb.

12882293/01 RU  SkcnnyaTauus 155



8.4.2.1.6 KoppekTupoBKa 3a4aHHOI0 3HAYEeHUS HaNps>XEHUS B 3aBUCUMOCTU OT

aMeTpbl

U, ac: MAKCUManbHoe 3afaHHoe 3Ha-
YyeHue

aKTUBHOW MOLLHOCTU

OyHkuma TAPCON® Dynamic Setpoint Control (TDSC) nossonsieT koppekT1po-
BaTb 3aaHHOE 3HaYeHe HanpsXeHua B 3aBUCMMOCTM OT N3MepeHHOW aKTUB-
HOW MOLLHOCTW. DTa GYHKUMS CYXUT A9 KOMMNEeHCaUMM NafeHns HanpskeHus
NpW NOBbILLIEHHOW HArpy3Ke UK NMOBbILIEHNS HaNPAXEHWs 13-3a AeLeHTpanu-

30BaHHOI o NNTaHUA.

B 3aBMCMMOCTU OT M3MEPEHHOW MOMOXUTENBHOM AN OTPULIATENBHOM aKTUB-
HOW MOLLIHOCTM pacyeT 33aHHOro 3HaYeHnsa BasnpyeTca Ha ABYX JIMHENHbIX
YPaBHEHMUAX (CM. MPUMEP Ha PUCYHKE HUXE).

DyHKuMA HacTpoiika (cM. puc. Huxe)

MakcrMManbHoe HacTpoeHHoe 3aaHHoe 3HaveHne akTuem- | 103,0 B
pyeTcs B cnyyae npesbiweHna P, .

U,,..: MUHMManbHOE 334aHHOe 3HaYe-
Hue

MuHUManbHoe HacTpoeHHOe 3aAaHHOe 3HavYeHne akTueupy- | 99,0 B
eTcs B cny4vae HapyweHua P,

U,: 3aAaHHOe 3Ha4YeHMe Npu Hyre-

BOW aKTMBHOM MOLLHOCTM

HacTpoeHHoe 3apaHHOe 3HavyeHne akTuBnpyeTcsi, ecnmmns- | 100,00 B

MepeHHasl akTMBHasi MOLHOCTb cocTasnseT 0 MBrT.

P, . aKTMBHaA MOLWHOCTb Npu Mak-

Makc*

CMMasibHOM 3ajJaHHOM 3Ha4YeHUn

HacTpoeHHoe MakcnMarnbHoe 3HaYeHne akTuBHoM MowHo- | 20,0 MBT
CTW, NPV KOTOPOM 3aBUCsILLLEe OT MOLLHOCTU 334aHHOE 3Ha-

YeHVe [OMKHO AOCTUMHYTb MakCcMManbHOM BennymHbl U, .

P,,p: @KTUBHAS MOLLHOCTb NPWU MUHU-

MasnlbHOM 3aJaHHOM 3Ha4YeHUn

HacTtpoeHHoe MUHMManbHOe 3Ha4YeHMe akKTUBHOM MOLLHO- -20,0 MBT1

CTW, NpU KOTOPOM 3aBuUcsLLee OT MOLWHOCTU 3aaHHOE 3Ha-

YeHre AOMKHO AOCTUMHYTb MUHUMANbHOW BeNnYnHbI U,

Tabn. 67: HactpanBaeMble napameTpbl 419 KOPPEKTUPOBKM 3aAaHHOMO 3HAYEHUS HANPAXKEHWS B 3aBUCUMOCTU OT aKTUBHOW MOLLHOCTH
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P min P max

105

103 Unx
102 e
101
100 ST
U 99— / Yo Unin
98 .
97 -
96 |-

95
-30 -20 -10 0 10 MBT 30

—_—
P meas

Puc. 86: KoppekTnpoBka 3aJaHHOIrO 3HaYeHMS HaNps>XEHNUS B 3aBUCUMOCTU OT aKTUBHOWM

MOLLHOCTU
U, | 3apaHHoe 3HavyeHune Up | HacTpoeHHoe 3apaHHOe 3HaYeHue,

ec/n U3MepeHHas akTUBHas MOLL -
HocTb =0

Unin | MMHUManbHoe 3agaHHOe 3HaYeHne Unax | MakcManbHoe 3agaHHoe 3HaYeHne

Pumeas | I3MepeHHas akTMBHas MOLHOCTb Pmin | AKTMBHAA MOLLHOCTb NMPWY MUHUMATTb-
HOM 33jaHHOM 3Ha4yeHUn

Pmax | AKTMBHAsA MOLLIHOCTb NpY MakCUMarb-

HOM 33laHHOM 3Ha4yeHUn

[encTBune npy npeBbIlLEeHNU aKTUBHOW MOLHOCTU P,
Ecnun namepeHHas akTMBHas MOLLHOCTL P, MpeBbIllaeT HACTPOEHHbIV Napa-
MeTp P, 3Ha4eHne U, NpUHMMAEeTCA B Ka4ecTBe 3a4aHHOMO 3HA4YeHNs.

Uref = Unmax

Makc

LeicTBre Npn HEAOCTUXKEHUN aKTUBHOM MOLUHOCTU P,
Ecnun namepeHHas akTMBHas MOLHOCTb P, He 4OCTMraeT HAaCTPOEHHOr O Napa-
meTpa P, 3Ha4eHne U, NpMHMMaeTCsa B KaYecTBe 334aHHOMO 3Ha4YeHWs.

Ure]c = Umin

OelicTBre npm namepeHHom aktneHom mowHoctu P, = 0 MBT

Ecnu namepenHasn aktneHas MowHocTb P, = 0, nprHMMaeTCs HAaCTPOEHHbIN
napametp U,.

Urer= Up

JInHerHasn 3aBMCMMOCTb NMpU OTPULIATENbHOW aKTUBHOM MOLLHOCTH
Ecnn namepeHHasa aktmeHaa MowHocTsb P, < P .. < 0, 3agaHHoe 3HaYeHKe pac-
CYMTBIBAETCS MO creaytollen dopmyne:

UO_ umin

ref = O'Pmin

U X 'Dmeas+ Uo
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Skcnnyatauus

JInHenHan 3aBMCMMOCTb NpU NONOXUTENBHOMN aKTUBHOW MOLLHOCTU
Ecnu namepenHan aktnsHas mowHoctb 0 <P, <P, ., 3a0aHHOe 3HaYeHue pac-
cYMTBIBAETCS MO creaytollen dopmyne:

Makc/

Uyer= 222 Yo p

ref = meast Up

P rrax

TDSC HacTpavBaeTcs crefyowmm obpasom:

> BblbepuTe nyHKT MeHio HacTporku > MapameTtpsbl > PerynaTtop > Perynupo-
BaHWe Hanps>KeHus.

Bbl momxHbl HacTpouTs napameTpbl ansa oMotk 1(O1) n obmoTkn 2 (O2).

AkTuBaums TDSC

@OyHkuma TDSC npuMeHaeTcs ToNbKo B TOM Cly4vae, eCriv yCTPOMCTBO MOXeT
pPacCUMTaThb aKTUBHYIO MOLLIHOCTb (MPaBUIbHOE M3MEpPEHMEe TOKA 1 HAMPSXeH s )
M HACTPOeHbl HeobxoaMMble NapameTpbl. B NpoTUBHOM criyyae perynmpoBaHmne
HanpsiXeHUst OCYLLEeCTBASETCS Ha OCHOBAaHMM HACTPOEHHOIO 33AaHHOO 3HaYe-
Hust [ Pasnen 8.4.2.1.1, Ctpannua 152]. KoppekTupoBka 3a4aHHOro 3Ha4eHus
HanpaXeHMa B 3aBMCMMOCTM OT akTUBHOM MOLLHOCTU akTUBMPYETCA 1 AeakTn-
BUPYETCA OOHUM U3 HUXKEYKA3aHHbIX CMOCOOOB.

- [MapameTpsl

- Uwnoposble Bxoabl I: TDSC® Bk v [: TDSC® Bbika (onumsa)

- KomaHpa cuctembl ynpasneHus (onums)

Mpu aktneaumm TDSC dyHkuma komneHcaumm LDC (komneHcaums R-X nnn
Z-KOMMeHcaums) AeakTMBmpyeTcs.

TDSC Umakc

C MOMOLLBIO 3TOIO NMapamMeTpa MOXHO HAaCTPOUTb MakKCMallbHOE 3aJaHHOE 3Ha-
yeHue. MaKCI/IMaJ'IbHOG 3aaHHOE 3Ha4YeHMe akKTUBNPYETCA, eCli M3MepeHHad
AKTMBHaA MOLWHOCTb AOCTUIMAET HACTPOEHHOITO MakKCMMa/TbHOIO 3Ha4YeHNA.

TDSC UMuH

C NOMOLLbIO 3TOrO NapaMeTpa MOXHO HaCTPOUTb MUHUMaNbHOE 3aJaHHOE 3Ha-
yeHne. MrHMManbHoe 3a0aHHOe 3HaYeHMe akTUBMPYETCH, eC/TM M3MepeHHas
AKTNBHAaA MOLLHOCTb OOCTUIraeT HaCTpoeHHOFO MUHMMaIbHOIo 3Ha4YeHn4d.

TDSC UO
C noMoLLibto 5TOro NapameTpa MOXHO HACTPOWTb 3aaHHOE 3HAYEHKE, KOTOPOe
ByneT NPUMEHATLCS, EC/IW M3MEPEHHas aKTUBHAsS MOLLHOCTb paBHa Hy 0.

TDSC Pmakc

C MOMOLLBKO 3TOrO NapamMeTpa MOXXHO HaCTPOUTb 3Ha4YeHNne aAKTUBHOMN MOLLHO-
CTU, Npn KOTOPOM CnenyeT NCNosb30BaTb 3aBMCMMOE OT aKTUBHOW MOLLHOCTKN
MaKCMMaJlbHOE 3alaHHOE 3Ha4vYeHWe and perynnpoBaHna.

TDSC PMuH

C NOMOLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTb 3HAYEHME AaKTUBHOM MOLLHO-
cTH, I'Ipl/l KOTOpOM cnep,yeT MCMOMb30BaTb 3aBMCMMOE OT aKTUBHOMN MOLLHOCTU
MWHWMaIbHOE 3aaHHOE 3Ha4YeHne a4 peryﬂI/IpOBa_Hl/lﬂ.
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8.4.2.1.7 KoppekTupoBKa 3aJaHHOIr0 3Ha4YeHUA HaNps>KeHUs B 3aBUCUMOCTU OT

AKTUBHOWM MOLWHOCTU C TpeMA 3a4aHHbIMN 3HA4YeHNAMU

OyHkuma TAPCON® Dynamic Setpoint Control (TDSC) nossonsieT koppekT1po-

BaTb 33laHHOE 3HAYEHVEe HaMNPSXEHNS B 3aBUCUMOCTMN OT M3MEPEHHOW aKTM1B-
HOW MOLLHOCTW. DTa GYHKUMS CYXUT A9 KOMMNEeHCaUMM NafeHns HanpskeHus
NPV MOBbILLIEHHOM Harpy3Ke 1n NoBbILIEHWS HANPSXEHNS 13-3a AeLleHTpann-

30BaHHOI o NNTaHUA.

[na sToro B yCTpOMCTBE NpeaycMoTpeHo Tpm Habopa napameTpos. B cooTseT-
CTBWM C BbIBOPOM 3a4aHHOro 3HaYeHna 1, 2 nnm 3 ycTponcTBO UCNOMb3yeT A4

dyHkumm TDSC Habop napametpos 1, 2 unu 3.

B 3aBucumocTn oT l/I3MepeHHOVI NONOXMUTENBbHOW N OTpl/ILl,aTeJ'IbHOV! aKTnB-

HOW MOLLIHOCTM pacyeT 33AaHHOro 3HaYeHWs BasnpyeTcs Ha ABYX NIMHENHbBIX
YPaBHEHUAX (CM. MpUMEp Ha PUCYHKE HUXE).

Mapametpsbi DyHKuMA HacTtpoiika (cM. puc. Huxe)
U,.ac: MAKCMManbHoe 3aiaHHoe 3Ha- | MakcMManbHoe HacTpoeHHoe 3aaHHoe 3HaveHne aktven- | 103,0 B
YeHne pyeTcs B cnyyae npesbiwennsa P, .
U, MUHMMAanbHOE 334aHHOe 3Have- | MMHMManbHOe HaCTpPOeHHOe 3aAaHHOe 3HaveHue akTuempy- | 99,0 B
Hue eTcs B cnyyae Hapylwenus P,
U,: 3aaaHHOe 3Ha4YeHu1e Npu Hyre- HacTpoeHHoe 3apaHHOe 3HavyeHune akTuBnpyeTcs, ecnm mns- | 100,00 B
BOW aKTUBHOW MOLLHOCTU MepeHHasi akTUBHasi MOLHOCTb cocTaensieT 0 MBT.
P, @KTUBHAS MOLLHOCTb NpW Mak- | HacTpoeHHoe MakcMMarnbHoe 3HavyeHne akTuBHouM MowHo- | 20,0 MBT
CYManbHOM 3a/JaHHOM 3Ha4YeHUn CTW, NPY KOTOPOM 3aBUCSsILLLEE OT MOLLHOCTU 334aHHOE 3Ha-

YeHWne JOMKHO AOCTUTHYTb MakCUMasibHOM BennynHbl U, .
Py @KTUBHAS MOLLIHOCTb NPY MUHU- | HacTpoeHHOe MUHMMaNbHOE 3Ha4YeHNe akKTUBHOWM MOLLHO- -20,0 MBT
MasibHOM 33aHHOM 3HaYeHUN CTW, NPY KOTOPOM 3aBUCSILLLEE OT MOLLHOCTU 334aHHOE 3Ha-

YeHWne JOMKHO AOCTUTHYTb MUHUMASIbHOM BENNYUHBI U,

Tabn. 68: Hac‘rpaMBaeMble napamMeTpbl 4519 KOPPEKTUPOBKU 3a4aHHOIO 3HAYEHUSA Hanps>XeHUs B 3aBUCUMOCTU OT aKTUBHOW MOLLHOCTU
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P min P max

105

103 Unx
102 e
101
100 ST
U 99— / Yo Unin
98 .
97 -
96 |-

95
-30 -20 -10 0 10 MBT 30

—_—
P meas

Puc. 87: KOppeKTVIpOBKa 33a4aHHOro 3Ha4YeHnsa Hanpsa>XeHna B 3aBUCMMOCTU OT AKTUBHOMN

MOLLHOCTU
U, | 3apaHHoe 3HavyeHune Up | HacTpoeHHoe 3apaHHOe 3HaYeHue,

ec/n U3MepeHHas akTUBHas MOLL -
HocTb =0

Unin | MMHUManbHoe 3agaHHOe 3HaYeHne Unax | MakcManbHoe 3agaHHoe 3HaYeHne

Pumeas | I3MepeHHas akTMBHas MOLHOCTb Pmin | AKTMBHAA MOLLHOCTb NMPWY MUHUMATTb-
HOM 33jaHHOM 3Ha4yeHUn

Pmax | AKTMBHAsA MOLLIHOCTb NpY MakCUMarb-

HOM 33laHHOM 3Ha4yeHUn

[encTBune npy npeBbIlLEeHNU aKTUBHOW MOLHOCTU P,
Ecnun namepeHHas akTMBHas MOLLHOCTL P, MpeBbIllaeT HACTPOEHHbIV Napa-
MeTp P, 3Ha4eHne U, NpUHMMAEeTCA B Ka4ecTBe 3a4aHHOMO 3HA4YeHNs.

Uref = Unmax

Makc

LeicTBre Npn HEAOCTUXKEHUN aKTUBHOM MOLUHOCTU P,
Ecnun namepeHHas akTMBHas MOLHOCTb P, He 4OCTMraeT HAaCTPOEHHOr O Napa-
meTpa P, 3Ha4eHne U, NpMHMMaeTCsa B KaYecTBe 334aHHOMO 3Ha4YeHWs.

Ure]c = Umin

OelicTBre npm namepeHHom aktneHom mowHoctu P, = 0 MBT

Ecnu namepenHasn aktneHas MowHocTb P, = 0, nprHMMaeTCs HAaCTPOEHHbIN
napametp U,.

Urer= Up

JInHerHasn 3aBMCMMOCTb NMpU OTPULIATENbHOW aKTUBHOM MOLLHOCTH
Ecnn namepeHHasa aktmeHaa MowHocTsb P, < P .. < 0, 3agaHHoe 3HaYeHKe pac-
CYMTBIBAETCS MO creaytollen dopmyne:

UO_ umin

ref = O'Pmin

U X 'Dmeas+ Uo
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JInHenHan 3aBMCMMOCTb NpU NONOXUTENBHOMN aKTUBHOW MOLLHOCTU
Ecnu namepenHan aktnsHas mowHoctb 0 <P, <P, ., 3a0aHHOe 3HaYeHue pac-
cYMTBIBAETCS MO creaytollen dopmyne:

Makc/

Uyer= 222 Yo p

ref = meast Up

P rrax

TDSC HacTpavBaeTcs crefyowmm obpasom:

> BblbepuTe nyHKT MeHio HacTporku > MapameTtpsbl > PerynaTtop > Perynupo-
BaHWe Hanps>KeHus.

Bbl momxHbl HacTpouTs napameTpbl ansa oMotk 1(O1) n obmoTkn 2 (O2).

AkTuBaums TDSC

@OyHkuma TDSC npuMeHaeTcs ToNbKo B TOM Cly4vae, eCriv yCTPOMCTBO MOXeT
pPacCUMTaThb aKTUBHYIO MOLLIHOCTb (MPaBUIbHOE M3MEpPEHMEe TOKA 1 HAMPSXeH s )
M HACTPOeHbl HeobxoaMMble NapameTpbl. B NpoTUBHOM criyyae perynmpoBaHmne
HanpsiXeHUst OCYLLEeCTBASETCS Ha OCHOBAaHMM HACTPOEHHOIO 33AaHHOO 3HaYe-
Hust [ Pasnen 8.4.2.1.1, Ctpannua 152]. KoppekTupoBka 3a4aHHOro 3Ha4eHus
HanpaXeHMa B 3aBMCMMOCTM OT akTUBHOM MOLLHOCTU akTUBMPYETCA 1 AeakTn-
BUPYETCA OOHUM U3 HUXKEYKA3aHHbIX CMOCOOOB.

- [MapameTpsl

- Uwnoposble Bxoabl I: TDSC® Bk v [: TDSC® Bbika (onumsa)

- KomaHpa cuctembl ynpasneHus (onums)

Mpu aktneaumm TDSC dyHkuma komneHcaumm LDC (komneHcaums R-X nnn
Z-KOMMeHcaums) AeakTMBmpyeTcs.

TDSC Umakc

C MOMOLLBIO 3TOIO NMapamMeTpa MOXHO HAaCTPOUTb MakKCMallbHOE 3aJaHHOE 3Ha-
yeHue. MaKCI/IMaJ'IbHOG 3aaHHOE 3Ha4YeHMe akKTUBNPYETCA, eCli M3MepeHHad
AKTMBHaA MOLWHOCTb AOCTUIMAET HACTPOEHHOITO MakKCMMa/TbHOIO 3Ha4YeHNA.

TDSC UMuH

C NOMOLLbIO 3TOrO NapaMeTpa MOXHO HaCTPOUTb MUHUMaNbHOE 3aJaHHOE 3Ha-
yeHne. MrHMManbHoe 3a0aHHOe 3HaYeHMe akTUBMPYETCH, eC/TM M3MepeHHas
AKTNBHAaA MOLLHOCTb OOCTUIraeT HaCTpoeHHOFO MUHMMaIbHOIo 3Ha4YeHn4d.

TDSC UO
C noMoLLibto 5TOro NapameTpa MOXHO HACTPOWTb 3aaHHOE 3HAYEHKE, KOTOPOe
ByneT NPUMEHATLCS, EC/IW M3MEPEHHas aKTUBHAsS MOLLHOCTb paBHa Hy 0.

TDSC Pmakc

C MOMOLLBKO 3TOrO NapamMeTpa MOXXHO HaCTPOUTb 3Ha4YeHNne aAKTUBHOMN MOLLHO-
CTU, Npn KOTOPOM CnenyeT NCNosb30BaTb 3aBMCMMOE OT aKTUBHOW MOLLHOCTKN
MaKCMMaJlbHOE 3alaHHOE 3Ha4vYeHWe and perynnpoBaHna.

TDSC PMuH

C NOMOLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTb 3HAYEHME AaKTUBHOM MOLLHO-
cTH, I'Ipl/l KOTOpOM cnep,yeT MCMOMb30BaTb 3aBMCMMOE OT aKTUBHOMN MOLLHOCTU
MWHWMaIbHOE 3aaHHOE 3Ha4YeHne a4 peryﬂI/IpOBa_Hl/lﬂ.
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8.4.2.1.8 CraHpapTHOe 3a0aHHOE 3HaYeHMe Yepes ABOMYHO-AeCATUYHbIN Kog
(BCD)
Mpun ycTaHOBKe 3alaHHOMO 3Ha4YeHMA Yepes ABOUYHO-AecATUYHbIN kog BCD
MOXHO Yepes UnbpoBsble Bxodbl ¢ nomolbio BCD-KoaMpoBKM M3MeHSTh 3a4aH-
HOe 3HaYeHKe a9 aBTOMATUYECKOro peryMpoBaHns HaNpPsaxXeHns.

B 3aBMCMMOCTM OT BapMaHTa yCTaHOBKA 334aHHOro 3Ha4YeHus yepes BCD Bce-
roa akTMBMPOBaHA UM ee MOXHO aKTUBMPOBATb, MOAAB CUIHAs Ha BXOA 3a4aH-
Hoe 3HayeHune BCD.

B nononHuTensHoM KoMnnekTaumm AoCTYNHbl YKasaHHble HUXE BbIXOAbI.

- Cbost ycTaHOBKM 3aAAHHOIrO 3HaYeHMs: YCTPOMCTBO NOAAET CUMHAM, €ClU KOL,
BCD ans ycTaHOBKM 3a0aHHOIO 3HAYEHWNS HeAeNCTBUTENEH.

- 3anaHHoe 3HaYeHue aKkTMBHO: YCTPOMCTBO NOAAET CUIrHaS, €C/IM YCTaHOBKa
3a4aHHOro 3HaveHua Yyepes BCD akTueHa.

Honyctumbln ananasoH perynuposanus 49...140 B. 3apgaHHoe 3HayYeHMe 3anum-
CbIBAETCs B NapamMeTp «3aaaHHoe 3HaveHue 1». Ecnn BCD-koavpoBka Hepen-
CTBUTENbHA UMW YCTAHOBKA 334aHHOr0 3Ha4YeHus yepes BCD geakTrBrpoBaHa,
YCTPOMCTBO MCMOMb3YET TOMbKO HACTPOEHHOE 334aHHOoe 3HaveHume 1.

3apaHHoe Bxopn BCD

3HayeHune

49B 0 0 1 0 0 1 0 0 1
50B 0 0 1 0 1 0 0 0 0
51B 0 0 1 0 1 0 0 0 1
52B 0 0 1 0 1 0 0 1 0
53B 0 0 1 0 1 0 0 1 1
54B 0 0 1 0 1 0 1 0 0
55B 0 0 1 0 1 0 1 0 1
56B 0 0 1 0 1 0 1 1 0
57B 0 0 1 0 1 0 1 1 1
58B 0 0 1 0 1 1 0 0 0
59B 0 0 1 0 1 1 0 0 1
60B 0 0 1 1 0 0 0 0 0
61B 0 0 1 1 0 0 0 0 1
62B 0 0 1 1 0 0 0 1 0
63B 0 0 1 1 0 0 0 1 1
64B 0 0 1 1 0 0 1 0 0
65B 0 0 1 1 0 0 1 0 1
66B 0 0 1 1 0 0 1 1 0
67B 0 0 1 1 0 0 1 1 1
68B 0 0 1 1 0 1 0 0 0
69B 0 0 1 1 0 1 0 0 1
70B 0 0 1 1 1 0 0 0 0
71B 0 0 1 1 1 0 0 0 1
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3apaHHoe Bxog BCD

3Ha4yeHune

72B 0 0 1 1 1 0 0 1 0
73B 0 0 1 1 1 0 0 1 1
74 B 0 0 1 1 1 0 1 0 0
75B 0 0 1 1 1 0 1 0 1
76B 0 0 1 1 1 0 1 1 0
778B 0 0 1 1 1 0 1 1 1
78B 0 0 1 1 1 1 0 0 0
79B 0 0 1 1 1 1 0 0 1
80B 0 1 0 0 0 0 0 0 0
81B 0 1 0 0 0 0 0 0 1
82B 0 1 0 0 0 0 0 1 0
83B 0 1 0 0 0 0 0 1 1
84B 0 1 0 0 0 0 1 0 0
85B 0 1 0 0 0 0 1 0 1
86B 0 1 0 0 0 0 1 1 0
87B 0 1 0 0 0 0 1 1 1
88B 0 1 0 0 0 1 0 0 0
89B 0 1 0 0 0 1 0 0 1
90B 0 1 0 0 1 0 0 0 0
91B 0 1 0 0 1 0 0 0 1
92B 0 1 0 0 1 0 0 1 0
93B 0 1 0 0 1 0 0 1 1
94 B 0 1 0 0 1 0 1 0 0
95B 0 1 0 0 1 0 1 0 1
96 B 0 1 0 0 1 0 1 1 0
97B 0 1 0 0 1 0 1 1 1
98B 0 1 0 0 1 1 0 0 0
99B 0 1 0 0 1 1 0 0 1
100B 1 0 0 0 0 0 0 0 0
101B 1 0 0 0 0 0 0 0 1
102B 1 0 0 0 0 0 0 1 0
103B 1 0 0 0 0 0 0 1 1
104 B 1 0 0 0 0 0 1 0 0
105B 1 0 0 0 0 0 1 0 1
106 B 1 0 0 0 0 0 1 1 0
107 B 1 0 0 0 0 0 1 1 1
108 B 1 0 0 0 0 1 0 0 0
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3apaHHoe Bxog BCD

3Ha4yeHune

109B 1 0 0 0 0 1 0 0 1
110B 1 0 0 0 1 0 0 0 0
MB 1 0 0 0 1 0 0 0 1
112B 1 0 0 0 1 0 0 1 0
113B 1 0 0 0 1 0 0 1 1
114 B 1 0 0 0 1 0 1 0 0
15B 1 0 0 0 1 0 1 0 1
116 B 1 0 0 0 1 0 1 1 0
1178 1 0 0 0 1 0 1 1 1
118 B 1 0 0 0 1 1 0 0 0
119B 1 0 0 0 1 1 0 0 1
120B 1 0 0 1 0 0 0 0 0
121B 1 0 0 1 0 0 0 0 1
122B 1 0 0 1 0 0 0 1 0
123B 1 0 0 1 0 0 0 1 1
124 B 1 0 0 1 0 0 1 0 0
125B 1 0 0 1 0 0 1 0 1
126 B 1 0 0 1 0 0 1 1 0
127 8B 1 0 0 1 0 0 1 1 1
128 B 1 0 0 1 0 1 0 0 0
129B 1 0 0 1 0 1 0 0 1
130B 1 0 0 1 1 0 0 0 0
131B 1 0 0 1 1 0 0 0 1
132B 1 0 0 1 1 0 0 1 0
133B 1 0 0 1 1 0 0 1 1
134 B 1 0 0 1 1 0 1 0 0
135B 1 0 0 1 1 0 1 0 1
136 B 1 0 0 1 1 0 1 1 0
137B 1 0 0 1 1 0 1 1 1
138B 1 0 0 1 1 1 0 0 0
139B 1 0 0 1 1 1 0 0 1
140 B 1 0 1 0 0 0 0 0 0

Tabn. 69: 3agaHHoe 3HaYeHVe B BuAe ABOMYHO-AecsaTUYHOro koga BCD

HacTtpolika 3agaHHOro sHauyeHus 1

° Bbl monmxHbl HacTpouTe napameTpbl ansg oMotk 1(O1) n obmoTkm 2 (O2).
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8.4.2.1.9

8.4.2.1.9.1

8.4.2.1.9.2

1. BbibepuTe nyHKT MeHio HacTpoiiku > MNapameTpbl > Perynatop > Perynupo-
BaHuWe > 3afaHHoe 3Hau. 1.

2. YKkaxnTe 3aaHHOe 3HaYeHue.

3. YTOObI COXPaHWUTb M3MEHEHHbIV MapamMeTp, HAXMUTE KHOMKY MNpUMeHUTb.

YcTaHOBKa 33JaHHOIO 3HA4YEHUSA COTMTACHO CYTOYHOMY Npodusio

C nomoLLbto GYHKLMM «YCTaHOBKA 3a4aHHOMO 3HAYEHWSI COTMTACHO CYyTOYHOMY
npodbuntoy» ona osyx npodunen (paboumnii AeHb UK BEIXOAHOW AeHb) MOXHO
HaCTpOUTb MO 24 334aHHbIX 3Ha4YeHWs. [11a Kaxkaoro 13 aTnx 3a4aHHbIX 3Have-
HUI MOXHO YCTaHOBUTL BpeMs akTnaaLmn. Kak TonbKko Tekyllee BpeMs yCTpoi-
CTBa AOCTUraeT BpEMEHU aKTUBaLMK, YCTPOWNCTBO akTUBMPYET MPUCBOEHHOE 3a-
LaHHOe 3HaveHVe.

3apaHHoe 3HadeHue

Puc. 88: YcTaHoOBKa 3a1laHHOMO 3HAYEHUSA COMMAcHO CYyTOYHOMY npodunio

1| 3apaHHoe 3HaveHne 1 akTUBHO 2 | 3apgaHHoe 3HaYeHne 2 akTUBHO
3 | 3apaHHoe 3HaveHue 3 aKTUBHO 4 | 3apaHHOe 3HaYeHne 4 akTUBHO
5 | 3apaHHoe 3HadyeHune 5 akTuBHO 6 | 3apaHHoOe 3HayeHne 6 aKkTUBHO
7 | 3apaHHOe 3HavYeHne 7 akTUBHO 8 | 3apaHHoe 3HavYeHne 8 akTUBHO

Ecnu Bbl ncnonbayeTe GyHKLUMIO «KABTOMATUYECKNIA Nepexos, Ha neTHee/
31MHee Bpems» [P CTpaHnua 84] 1 yCTPOMCTBO YCTaHABNMBAET TeKyllee
BpeMsi Ha 1 4 BNepen nniv Hasag, akTyasbHOe 334aHHOEe 3HAYEHME OCTAETCS
aKTMBHbBIM O TeX Mop, NoKa KHOBOE BPEMS YCTPOMCTBAa» He LOCTUIHET Cre-
LytoLLero BpeMeHu akTmBaLmmn. B 4acTHOCTHK, 3TO KacaeTcs cyyaes, Koraa
BpEeMSs aKTUBaLMK MPOMyCKAeTCsa 13-3a aBTOMATUYECKOro nepexofa Ha net-
Hee/31MHee BpeMs.

Bbi6op cyTouHoro npoduns

Bbl MOXeTe BbibpaTh akTUBHbIN CYTOYHbIN NPOdGUIb C MOMOLLIbIO UMPPOBOTro
BXxoAa. YCTPONCTBO CUrHAIM3MPYeT 06 akTMBHOM CYTOYHOM Mnpoduse Yyepes
LMbpPOBOM BbIXOA 1 B BUAE COOBLLEHNS O CODLITUN.

AKTnBMpOBaHWeE creayoLero 3aaHHOro 3Ha4YeHNs

Yepes undposoit Bxon Crreayrolee 3a4aHHOE 3HAYEHME MOXHO akTUBMPOBATb
crnenytoLlee 3ajaHHOe 3HaYeHne COrMacHO BPEMEHM akTMBaLMM CyTOYHOTrO
npodbuns.
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8.4.2.1.9.3

8.4.21.9.4

Mpumep: cenvac 11:30, B 4aHHbIN MOMEHT aKTMBHO 33aHHOE 3HAaYeHKe Co
BpeMeHeM akTmBauum 11:00. Bpema akTneaumm cnegytollero 3agaHHoro
3HaveHua — 13:00, a cnepytowero nocne Hero — 18:00. C nomoLybto Ko-
MaHObl Yepes undbposoit Bxon CrieayroLlee 3a4aHHOE 3HaYeHMe Bbl akTUBM-
pyeTe cnepytollee 3aaaHHoe 3HadeHne (13:00), a c noMoLLbto ellle OfHON
KOMaHObl — cnefytoliee 3a H1UM 3adaHHoe 3HadeHre (18:00).

HacTpoiika 3aaaHHbIX 3HaYeHu gns npoduns «Pabounin aeHb»

Bbl MoXeTe HacTpouTb 24 3a4aHHbIX 3HAYEHUsI N 24 3HAYeHNsI BpeMEHM akT1Ba-

LMK ans npodunsa «Paboumin aeHby.

> BblbepuTe nyHKT MeHio HacTpornku > MapameTpbl > PerynaTtop > Perynupo-
BaHuWe Hanp., paboyunit AeHb.

3apaHHoe 3HaveHwne 1...24

C NOMOLLbIO 3TVX MAaPaAMETPOB MOXHO HACTPOUTb 40 24 PasnMyHbIX 3aJaHHbIX
3HaYeHWN. 3aJaHHble 3HAYEHWA CBSI3aHbl C COOTBETCTBYIOLLMM BPEMEHEM aKTW-
Baumn. Eciv Bbl XOTWTE MCNoNb30BaTh MeHee 24 pasfnyHbIX 33AaHHbIX 3HaYe-
HWIA, HEOBXOOMMO OAHO M TO Xe 33AaHHOe 3HaYeHe BBECTM HECKOMBKO pas
(HanpuMep, 3agaHHoe 3HadeHre 21, 22, 23, 24 =100 B).

BpeMs akTmBaumn 1...24

C MOMOLLbIO 3TUX MapaMeTPOB MOXHO HAaCTPONTb BPpEMA aKTMBaU MW ONA KaKOO0-
O 3a4aHHOIr o 3Ha4YeHn4A. Kak Tonbko BpemM4A YCTpOI;ICTBa OOCTUIraeT BpEMEHN aK-
TBaUnu, YCTpOI;ICTBO AKTMBMPYET COOTBETCTBYOLLEE 3alaHHOE 3HaYeHNe.
O6|DaTl/lTe BHMMaHME Ha TO, 4TO O/14 KaXKOO0ro NapaMeTpa HeO6><O,D,l/IMO BBeCTU
pasHoe BpemA.

HacTpolika 3agaHHbIX 3Ha4YeHui gna npodpuna «BoixogHomn»

Bbl MOXeTe HacTPOUTb 24 3aaHHbIX 3HAYEeHWS 1 24 3HAYEHUS BPEMEHM aKTVBa-

umn ana npodbuna «BbixogHoW AeHby.

> BblbepuTe nyHKT MeHio HacTporku > MapameTtpsbl > PerynaTtop > Perynupo-
BaHWe Hanps., BbIXOAHOMN.

3apaHHoe 3HaveHue 1...24

C MOMOLLbIO 3TUX MapaMeTPOB MOXHO HaCTpONTb OO0 24 Pa3nM4YHbIX 3aaHHbIX
3HAYEeHUN. 3aﬂ,aHHbIe 3Ha4YeHMA CBA3aHbl C COOTBETCTBYIOLMM BpEMEHEM aKTN-
BaL WM. Ecnv Bbl XOoTUTE Mcnonb3oBaTb MeHee 24 pPa3fIMYHbIX 3a4aHHbIX 3Ha4e-
Hl/ll;l, HeO6><OD,I/IMO OAHO N TO Xe 3ajaHHOe 3Ha4YeHNe BBeCTM HECKOJIbKO pas3
(HanpuMep, 3agaHHoe 3HaveHme 21, 22, 23, 24 =100 B).

Bpemsa aktuBaunm 1...24

C MOMOLLbIO 2TUX NMapaMeTpoOB MOXXHO HACTPONTb BpeMA akKTBaL MW 014 KaXKOO0-
O 3aaHHOIo 3Ha4YeHu4A. Kak Tonbko BpemM4A YCTpOVICTBa LOCTUTaeT BpeEMEHN aK-
TMBaLWMW, YCTPOMCTBO akTUBMPYET COOTBETCTBYIOLLEE 33[1aHHOE 3HAYEeHMeE.
O6paT|/|Te BHMMaHWE Ha TO, 4TO /14 KaKOO0ro NapaMeTpa HeO6XO,D,I/IMO BBECTU
pasHoe Bpems.

HacTtporika wnpurHbl nonocel

C NOMOLLbIO 3TOro NapaMeTpa MOXHO 33[4aTb, CNeAyeT NN HACTPOUTb LLUUPUHY
nonocsl B BUuAe abcontoTHoro 3HadeHus (B unu kB) nnu otHocuTensHom Be-
NMYMHBI (%) B 3aBMCMMOCTM OT 33[1aHHOIO 3HAYEHMS.

LWnpwnHa nonocol
D,a_HHbIPI napaMeTp No3BONIAET HACTPOUTb MaKCMMaJIbHO OOMYCTUMOE OTK/TOHE-
HNE N3MEPEHHOIO Hanpa>XeH4 Ud)aKT OT 3a4aHHOIro 3Ha4eHn4d U

3afaH"
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PerynuposaHue c BpeMeHeM
3apep>xkm T1

D,J'Iﬂ HaCTpOI;IKl/I NMpPaBUIbHOIO 3Ha4YeHNA HeO6XO£I,I/IMO 3HATb HaNpAXeHnd
CTyI'IeHeVI M HOMNHa/TIbHOE HaMNpaXeHne Tpch¢opMaTopa. O6paT|/|Te BHW-
MaHWe Ha TO, 4TO HaCTpOVIKa CTNWIKOM LLII/IpOKOVI LLINPWHbBI MOTOChl MPUBO-
anT K BOMbLLMM OTKIOHEHUAM HarnpaXeHna.

LIJ|/|p|/|Ha MOOChl AOJKHa BCerga rnpeBbillaTbh cnefytollee sHavYeHne:

B> 0,6 U&—NU” x100%

U, Hanpsi>keHune cTyneHu B nonoxenum PIMH n-1
U, HanpsixxeHue cTtyneHn B nonoxernmn PIMNH n
Uy HoMuHanbHoe Hanpsi>keHne

[na onpeneneHns MUHUMaNbHOM LUMPUHBI MOSIOChI MCMOMb3YIOTCS YKa3aH-
Hble HKXe napamMeTpbl TpaHcdopMaTopa.

HomumHanbHoe Hanpsixernne Uy = 11 000 B

HanpsxeHne ctynenmn s nonoxerm PITH 4 Us,.,, = 11275 B

Hanpsxerue ctyneHu B nonoxeHun PIH 5 Us,..s = 11 000 B

UStep4 - UStepS

[+B%] = 0,6 - -100%

Unom

[£8%] > 0.6 11275V - 11000V
=oAl =5 11000 V 0

[+B%] = 1,5%

Bpemsa 3apepyxkn T1

Bpemsa zapepxkun T1 3agepxnBaeT nogady KOMaHAbl Ha NepekoyYeHre Ha
onpegeneHHoe BpeMs. T0 NO3BOMAET N30exaTb HEHYXXHbBIX MepekItoUYeHni,
€C/IM 3HAYEHME V3MEPEHHOIO HAMPSXXEHWS HA KOPOTKOE BPEMSI BbIXOOMT 33
npenensl yCTaHOBIEHHOM LUVPWHBI MOMOCHI.

Ecnu perynupyembii napameTp 5| HaxoAMTCA B Npefdenax HAaCTPOeHHOM Wnpu-
Hbl MONOChI E, TO ynpasnAsioLlme UMMYbCbl HA MOTOPHbIV NPWUBOL, A5
nepekioYeHnsa He NOAATCA. YNpaBnsioLwme MMAybCbl HA MOTOPHbIN NPUBOL
He nmoJaloTCs Takxe, eCnu perympyeMblil napaMeTp B TeHeHWe HACTPOEHHOMO
BpeMeHu 3aaepxku T1 4] BO3BpaLlaeTcs B Npeaenbl LWMPUHbBI MOMOChI E Ecnn
perynmpyembivi napaMeTp BbIXOAWT 3a Npedesibl yCTaHOBNEHHOW LWMPWHbBI MONo-
Cbl B TeYeHMe AUTENbHOro BpeEMEHH , TO MO UCTEYEHUM HACTPOEHHOTO Bpe-

12882293/01 RU  SkcnnyaTauus 167




168

JIMHEeNHbIN pexxuM BpeMeHun

MHTerpanbHbIi peXxuM BpeMeHU

Skcnnyarauus

MeHW 3aaep>xkn T1 BblAaeTcs KoMaH4a Ha NepektoyeHne E YcTpowncTtao PINH
NPOV3BOAUT NMepekstoveHMe Ha CTyMNeHb BbiLLEe UK HKe, YTOObl BEPHYTHCS B
npenens! WMpWHbI MOSIOChI.

Puc. 89: PerynnpoaHue c BpeMeHeM 3aaepxkn T1

1 | BepxHee rpaHMYyHOE 3HaYeHWE LWMpU- 4 | HactpoeHHoe BpeMsi 3aaepxku T1
Hbl NOSIOChI

2 | 3apaHHoe 3HaYeHue 5 | IaMepeHHoe 3HaueHue perynupye-

Moro napameTpa

3 | HnxxHee rpaHMyYHOe 3Ha4YeHMe WnpU- 6 | [InanasoH WMpUHbI NOSOCHI
Hbl MOMOChI

A | Perynupyemblii napamMeTp HaxoamTcs B | Perynupyembliii napameTp BepHyscs B
3a npefenamu WMpUHbI nonockl. Ha- rpeaenb! LWMPUHbI MOMOCh! A0 UCTeYe-
Yasio oTcyeTa BpeMeHM 3agepxkkm T1. HUs BpeMeHU 3aepxku T1.

C | PerynupyeMbliii napameTp HaxoamnTcst D | Perynupyemas BennunHa no ncteye-
3a npefenamu WMpUHbI nonockl. Ha- HWK BpeMeHU 3afepxkmn T1 Bce elle
Yano oTcyeTa BpeMeHM 3agepxkkm T1. BHe NpefesnoBs LWNPUHbI Nonockl. MHu-

LMMpyeTcs nepeksiioveHme.

Pe>xum BpemMeHun T1
C NoMolLLblo 3TOro NapamMeTpa MOXHO HACTPOUTbL PEXMM BPEMEHU 3a4ePKKM
T1. MoxHO BbIOpaTh HMXEYKa3aHHble NapamMeTpbl.

- JIMHENHbI peXmnM BpeMeHU

- VIHTerpanbHbI pexmnm BpeMeHU

Mpy NMHENHOM pexyMe BpeMeHN YCTPOMCTBO OCYLLEeCTBNAET perynmposaHme
HEe3aBMCMMO OT BENMUYMHbI OTKTOHEHUSA HAMPSIXKEHNS C MOCTOSHHBIM BPEMeHeM
3aepXKKU.

MpW NHTErpanbHOM pexMe BpeMeHW YCTPOMCTBO OCYLLECTBSIET perynmpoBa-
HMe B 3aBUCMMOCTW OT BEINYMHbBI OTKITOHEHUS HAMPSKEHUSA C NePeEMEHHbIM
BPEMEHEM 3a[iep>XKn. HeM Bbille OTKNoHeHMe HanpsixeHns (AU) oT 3agaHHoM
LWMPKHBI Monochl (B), TeM kopoye BpeMs 3aiep>KKn. 3a CHET STOro YCTPOMCTBO
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PerynupoBaHue c BpeMeHeM
3apepxkmn T1un T2

ObiCcTpee pearnpyeT Ha 3HaYUTENbHbIE M3MEHEHWS HAMPSAXEHWS B CETU. DTO Mo-
BbILLAET TOYHOCTb PeryMpoBaHus, HO OAHOBPEMEHHO MOBbILLAETCS YacToTa
nepekItoYeHnn.

18 I
M
d ILAIAY
4IRLAN
s AN Nz
4:\ \;"00
AU/Bg:\ %
N —
1:\}0 ~_~— T

0 20 40 60 80 100 120 140 160 180 c 200

t——»

Puc. 90: lInarpamMMa MHTerpanbHOro pexvma BpeMeHn

~+

Bpems 3apepikm B cekyHpax AU/ | OTknoHeHwue HanpsikeHus «AUx» B %
B | oT 3apaHHOro 3Ha4eHWst OTHOCUTENb-

HO yCTaHOBJ‘IeHHOPI LUNPWUHBI MONOChI

N

MapameTtp «Bpems 3agepxkun T1»

BpemMs 3agepxkn T2

[aHHbIN NnapameTp No3BONSET HACTPOUTL BpeMsa 3aaepxkn T2. Bpems 3anepx-
ki T2 TpebyeTca ansa BbICTPOro BbipaBHMBaHMSA BOMbLUNX OTKIOHEH W Hanps-
KEHWNN.

Bpems 3apepxkn T2 oeicTByeT TONbKO B TOM Cydae, Korga ana KoppekTupoB-
K OTKJIOHEHWS HanpsaxeHus TpebyeTca bonee oqHOro NepexknioYeHmnsa yCTpon-
ctBa PIH. [epBbI BbIXOAHOM MMMYNbC BbIAAETCS MO UCTEYEHWM 33AaHHOIO
BpeMeHu 3aaepxku T1. 1o OKOHYaHWK HACTPOEHHOIO BpeMEeH M 3aAepXKKM T2
perynaTop BbloaeT nocieayowme NMnybCbl, YTOObl CKOPPEKTUPOBATb OTKIIO-
HeHMe HanpsixXeHUs.

[na HacTponku BpeMeHu 3adepxki T2 cnegyeT BbINOAHUTL HEKOTOpbIe YCNo-

BUS.

- 3HadeHWe BpeMeHu 3aaepXXKu T2 [OMKHO NpeBbIllaTh ANNTENbHOCTb YNpas-
NSoLEero MMnysnbca.

- 3HadeHWe BpeMeHu 3aaepXKM T2 JOMKHO NpeBbillaTh MakCMMaribHOe BpeMms
paboTbl MOTOPHOIO NPUBOAA.

- 3HayeHWe BpeMeHu 3adepXkKku T2 DOMKHO ObiTb MeHbLLe HACTPOEHHOTO 3Ha-
YeHusa BpeMeHu 3adepxkn T1.

Ecnu perynupyembii napameTp 5| BbIXOAMT 3a Npefesbl yCTaHOBIEHHOW LUMPK-
Hbl MONOChI B TEYEHME ANTENBHOrO BPEMEHM , TO MO UCTEYEHUU HACTPOEH-
HOro BpeMeHu 3aaepku T1 Ha MOTOPHbIM NPUBOA NOAAETCS YNPaBASIOLNN M-

nynbC B] Ecnu perynupyembii napamMeTp ocTaeTcs BHE LWWPUHbI MOMNOChI, HA4M-
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HaeTCs OTCYET BpeMeHU 3aaep>kKn T2 B o vcreverm BPEMEHW 3aaepxKn T2
Ha MOTOPHbIV NMPMBOL MOAAETCSA MOBTOPHbIN YNPABASOLLMA UMMYbC Ha

nepeknoyeHne 014 BO3BpAaTa B nNpefesbl LWNPUWHbI MOJTOChI.

Puc. 91: PerynuposaHue c BpeMeHeM 3aaep>xkm T1u T2

eTCAa UMNYbC Ha Nepek4vYeHne.

1 | BepxHee rpaHM4YHOE 3HAYEHWE WnNpU- 4 | HactpoeHHoe BpeMsi 3aaep>xku T1u
Hbl MONOChI T2

2 | 3apaHHOe 3HaYeHne 5 | UaMepeHHoe 3HaveHue perynupye-

Moro napameTpa

3 | HuxHee rpaHnYHOe 3HaYeHue Wnpwm- 6 | InanasoH WrpKrHbI NONoCkI
Hbl MNOSIOChI

A | PerynupyeMbii napaMeTp HaxoamTcs B | Bpems 3apep>xkn T1 nctekno. Moga-
3a npeaenamu WUpKUHbl nonockl. Ha- eTcA UMMYIbC Ha NepeknioYeHmne.
Yasio oTcyeTa BpeMeHU 3aaepxkn T1.

C | BpeMs 3apepyxku T2 uctekno. MNMopa-

AKTUBMPOBaHWE BpeMeHU 3aaepxxkn T2
C NOMOLLbIO 3TOro NapameTpa MOXHO akTUBMPOBATb UM AeakTUBMPOBATb Bpe-
M5 3a4epxkkn T2.

8.4.2.2

Heckonbko Habopos napameTpos (onuus)

Ecnu ycTponcTBO OCHaLLEHO ONUMOHaTbHOM dyHKUMeN «Heckonbko Habopos
napamMeTpoB», TO ANA KAXA0ro 3a4aHHOMO 3HAYEHNA MOXKHO OTAEMBbHO Ha-
CTPOWTb COOTBETCTBYIOLLME NapaMeTpbl PEryMpoBaHus (LUMPKUHY NOMNOCHI, Bpe-
MS 33ePXKKN 1 T. 1.).
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8.4.3 TpexobMOTOUHbIN TpaHCPOpPMaTOP U perynMpoBaHue Ha CTo-

8.4.3.1

POHE BbICOKOIo U HU3KOIro Harnpsa>xeHuns

PerynupoBaHve HanpsxkeHWst BbINOAHAETCA HA OAHOM 13 ABYX 0OMOTOK (06-
mMoTka 1 nnu obmoTka 2). [nsa Bbibopa akTMBHOM 0OMOTKM B 3aBUCUMMOCTU OT
KOHOUrypaLmm yCTpoMCcTBa AOCTYMHbI PasHble yKasaHHble Huxke Cnocobb.
- ABTOMAaTU4YeCcKuni BbIGOPp 0OBMOTKM
- Bbibop Ha ocHoBe NoOMHOro Toka (ToNbKO AN TPEXOOMOTOYHOIO TPaHC-
dopmatopa)
- Bbibop Ha ocHoBe HanpsixeHust (ToNbKo AN TPEXOBMOTOYHOrO TpaHcdop-
MaTopa)
- Bbibop Ha ocHoBe NOTOKa aKTUBHOM MOLLHOCTU (TOMBKO AS perynmpoBa-
HUSI HA CTOPOHE BbICOKOTO U HNU3KOrO HanpsikeHus!)
- PyuHoin Bbibop 06MOTKM (Onums)
- Bbibop yepes napameTpsbl
- Boibop yepes Bxoabl
- Bblbop yepes koMaHabl CUCTEMbI YrpaBeHus

KoHdurypmposaHue aBToMaTmMyeckoro Bbibopa 06MoTKM

Ecnun HeobxoamMMo perynmpoBaTb TPeXOOMOTOUHbIN TpaHchopMaTop, obMoTKa

MOXET aBTOMATNYECKM BbIOMPATLCS MO onpeaeneHHoOMy NOMHOMY TOKY UN 13-

MepeHHOMY HanpsixeHuto. [1na perynmpoBaHmnsa TpaHchopMaTopa Ha CTOpoHe

BbICOKOIO MM HU3KOTO HaMpsixkeHWst aBTOMATNYeCKml BblGop 0OMOTKM MOXET

BbINOMHATLCA HA OCHOBaHWM OMpeaeneHHOro NOTOKA aKTUBHOM MOLLHOCTU.

> BblbepuTe nyHKT MeHto HacTpoiiku > MNapameTtpsbl > Perynsatop > Tpexobmo-
TOYHbIV TpaHchopMaTop.

Twvn perynupoBaHus

C NoMoLLbIo 3TOro NapameTpa MOXHO HACTPOUTb TUM PerynnpoBaHus Hanpsxe-

HUSI, KOTOPbIM OyAeT MCMoNb30BaTh YCTPONCTBO. [ns BbiObopa AOCTYNHbI yKa-

3aHHblE HUXEe 3HAYeHMs.

- TpexobMOoTouUHbIN TpaHCchOopMaTOp: perynMpoBaHmMe TPEXOOMOTOYHOIO
TpaHchopMaTopa

- PerynupoBaHue Ha CTOpPOHEe BbICOKOTO U HU3KOrO HaMpPs>kKeHWs: perynnpoBa-
HME Ha CTOPOHE BbICOKOIO U HWU3KOrO HanpsikeHWs TpaHcopMaTopa

Bbi6op o6MoTKkM

C noMoLLblo 3TOro NapaMeTpa MOXHO BbibpaTh, kakylo 06MOTKY creayeT pery-

NMpoBaTb ycTponcTsy. [1na BbIbopa AOCTYMHbI YKa3aHHbIe HUXE 3HAYeHUS.

- O6bmoTka 1

- O6bmoTka 2

- ABTOMaTMYECKU: YCTPOMCTBO Ha OCHOBAHWUM HACTPOEHHbIX NapaMeTpos
CaMOCTOATENbHO PeLLlaeT, Kakyto 0BMOTKY HEO6XOOMMO peryiMpoBarth.
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Pe>xxnM aBTOMaTn4eckoro Boibopa 06MoTkM

C NOMOLLbIO 3TOr0 NapamMeTpa MOXHO HACTPOUTb M3MePSEMYIO BEMUUMHY, Ha

OCHOBAHMM KOTOPOW YCTPOMCTBO ByAeT pellaTh, Kakyto 0OMOTKY cnefyeT pery-

nupoBaTtb. B 3aBucrMocTur oT TUna perynupoBanua [P CtpaHnua 171] gocTynHbl

YKa3aHHbIe HUXE 3HAYEHUS.

- [NonHbI ToK (TONbKO A1A TPeXoBMOTOYHOrO TpaHCHOPMATOPA): YCTPONCTBO
perynupyeT obMOTKY, Yepes KOTOPYIO MpoTekaeT HaubOobLIMIA NOMHbBIN TOK.
MepeknioueHne Mexay 0OMOTKaMM BbIMOMHAETCS MO UCTEYEHUU HACTPOEH-
HOro BpeMeHM 3a4epXKu.

- HanpsixeHue (Tonbko ana TpexobMoToYHOro TpaHChOopMaTopa): YCTPOMCTBO
perynupyet o6MOTKY, Ha KOTOPOW M3MEepPeHHOE HarnpskeHe HapyLlaeT OaHy
13 rpanu nepeknovenns (U<, U>). MNepekntodeHne Mexay obMoTKamMm Bbl-
MOJHAETCA MO NCTEYEHUMN HACTPOEHHOIO BPEMEHW 3a4epXKKW. [1pn 3TOM BbI-
MOMHANTE NPUBEAEHHbIE HUXE YKa3aHMs.

- Ecnu rpannubl nepeksioveHnst He HapyLUEeHbl, YCTPOWCTBO perynmpyeT no-
CNefHIo aKTUBHYIO 06MOTKY. [ocne BkItoYeHns yCcTpocTea perynmpo-
BaHMe HaunHaeTcs ¢ obMoTkM 1.

- Ecnu rpaHuubl nepekntodeHns HapyLLaTcs OAHOBPEMEHHO Ha 0benx 0b-
MOTKax B OOHOM U TOM e HanpasneHumn (Hanpumep, oomoTtka 1 U> 1 ob-
MoTka 2 U>), yCTpOMCTBO perynmpyeT NocnefHion akTUBHYO OOMOTKY.

- Ecnu rpanunubl nepeknioyeHmns HapyLLaTca O4HOBPEMEHHO Ha 06enx 06-
MOTKax B MPOTUBOMONOXHOM HanpasneHnn (Hanpumep, obmoTtka 1 U> n
obmoTka 2 U<), ycTpoincTBo 6nokmpyeT aBTOMaTMYeCKoe perynvposaHmne
Hanpsi>keHus.

- [Monox. akTMBHaA MOLLHOCTb: 06MOoTKa 1 (TONbKO A9 perynmpoBaHma Ha CTo-
POHE BbICOKOTO 1 HU3KOrO HaMpsixkeHWs): Mpy NONOXUTENbHOM aKTUBHOM
MOLLIHOCTM (MOTOK akKTUBHOW MOLLIHOCTI OT 0BMOTKM 2 K 0bMoTKe 1) ycTpoit-
cTBO perynupyeT o6MoTKy 1. [py oTpruaTENbHOM aKTUBHOM MOLLHOCTH
YCTPOVCTBO perynmpyet obMoTKy 2.

- [lonox. akTMBHas MOLLHOCTb: 06MOTKA 2 (TONBbKO A9 PerynnpoBaHns Ha
CTOPOHE BbICOKOIO U HM3KOTO HAMPSXXEHMSA): MPW NMOSIOXKUTENbHOM akTUBHOM
MOLLHOCTM (MOTOK aKTMBHOW MOLLHOCTW OT 0OMOTKM 2 K 06MOoTKe 1) ycTpoit-
CTBO perynupyeT obMoTky 2. [1py oTpULIATENBHOM akKTUBHOW MOLLHOCTU
yCTPOWMCTBO perynmpyet oomMoTky 1.

3apep>kKa nepektoYeHus No NoTHOMY TOKY

C NOMOLLIbIO 3TOro NapaMeTpa MOXHO HACTPOUTb 334ePKKY NnepekyeHus oas
aBTOMAaTMYeCckoro Bbibopa 06MOTKM MO YCTAHOBMEHHOMY MoSIHOMY TokKy. 1o 3a-
BEpLUEHW BpeMeHU 3aep>XKM YCTPOUCTBO perynmpyeT obMoTKY C Hau-
6ONbLLUMM MNOMHBIM TOKOM.

3apepkka nepekntoYeHns Mo HaNPSXKEHUIO

C NoMoLLbO 3TOro NapaMeTpa MOXHO HACTPOUTb 3a4epPXKKy NnepekoyeHmsa aaa
aBTOMATMYECKOro BbiIbopa 0BMOTKM MO M3MEPEHHOMY HanpsxeHuto. Ecnn Hapy-
LIAeTCa rpaHMLa NepeksItodYeHIs, No NCTeYEHUM BpEMEHN 3a4ePXKKM YCTPOW-
CTBO perynmpyeT COOTBETCTBYHOLLYIO OOMOTKY.

0O1/02: rpaHuua nepeknodeHns U>/U<

C MOMOLLbIO 3TUX MapaMeTPOB MOXHO HAaCTPONTb rpaHMLbl NepeKkIto4YeHnd ONnd
aBTOMaTN4eCKOro Bb|60pa 0BMOTKM MO M3MEPEHHOMY HalMpAXeHNIO. E,J'IFI KaK-
[0 OBMOTKM MOXHO HAaCTPOUTb HUXKHIOK rpaHunuy (U<) 1 BEpXHIOK rpaHmLy
(U>).
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8.4.3.2

8.4.4

KoHTponb Heperynupyemor o6MoTku

C noMoLLbto 3TOro NapamMeTpa MOXHO AeakTUBUPOBaTb GYHKLIMIO KOHTPOSA A5
Heperynmpyemoi o6MOTKM, eC/Iv U3MEPEHHOE HamnpsikeHne HeperynmnpyemMon
obmoTku cocTaBnseT meHee 30 B (HanpuMep, Npy pa3oMKHYTOM CUMOBOM Bbl-
kntovaTene). [ns Boibopa [OCTYMHbI YKa3aHHbIE HUXKE 3HAYEHMS.

3HayeHue napaMeTpa OnucaHue

Bkn. Ecnv nsmMepeHHoe HanpsixeHve HeperynmpyemMon o6MoTKM co-
ctaBnsieT MeHee 30 B, perynupoBaHue HanpsikeHust 6rnokupyeT-
csi. KpoMe Toro, Takxe BbIMOJHAIOTCS YKa3aHHbIe HUXe GyHKLIMM
KOHTPOS HEperynpyeMomn o6MoTKM.

- KoHTponb HanpsikeHus

- KoHTponb Toka

- KoHTponb MowHocTH

- KoHTponb noToka MowHoCTH

Bbikn. Ecnu nsmepeHHoe HanpsixeHue Heperynmpyemol o6MoTKM co-
cTtaBnset MeHee 30 B, perynupoBaHune HanpsixxeHusi He 6noku-
pyeTcs. KpoMe Toro, He BbIMOHAIOTCS YKasaHHble HUxXe dyHK-
LM KOHTPOSISA HeperynmpyemMoin o06MoTKM.

- KoHTponb HanpsikeHus

- KoHTponb Toka

- KoHTponb MoLwHocTH

- KoHTponb noToka MoWwHOCTH

Tabn. 70: KoHTponb Heperynupyemoin o6MoTku

Py4Ho BbiIGop 06MoTKM (onums)

Perynupyemyto 0OMOTKy Takxke MOXHO BblbpaTh BpyUHyto. Ecnm ycTporicteo
ocHalLLleHO AaHHOW dyHKLUMeR, perynmpyeMyto 0BMOTKY MOXHO BbIOpaTh Yepes
napameTpbl B yCTPOWCTBE, LMdpoBble BXOAbI MM KOMaHObl CUCTeMbI yrpasse-
HUs. Ha BbIOOP MMetoTca crneaytoLme BapmaHTbl.

- ABTOMaTM4Yeckuni BbIGOp 0BMOTKM

- O6moTKa 1

- O6moTka 2

Bbi6op 06MoTKkM Yepes napaMeTpbl

[na Toro utobbl BoIbpaTh perynnpyemyto 06MoTKy, BbINOIHUTE ceaytoLee:

1. BbibepuTe nyHKT MeHto HacTpoiiku > MNapamMeTpsbl > Perynatop > TpexobMo-
TOYHbIN TpaHchopmaTop > Bbibop o6MoTKM.

2. B okHe crnvcka BbibepuTe HeOBX0AMMbIN NapameTp.

3. [Ins coxpaHeHnst M3MEeHeHHOro NapamMeTpa HaXXMUTE KHOMKY MNpuMeHnTb.

Bbibop 06MoTKM Yepes undpoBOI BXOS MU CUCTEMY YNPaBIeHNs

[na Toro uTobbl BbIOPaTh perynnpyemyto o6MoTKy C MOMOLLbIO LMPPOBOro BXO-

LA UK CUCTeMbl YNPaBeHWs, BbliNONHUTE CredyioLee.

> MomarTe MMNYbC HA HY>XHbIM BXOL 1M OTMpasbTe Tpebyio KOMaH4y cucTe-
Mbl YMPaB/IeHUst HA YCTPOMCTBO.

KomneHcauusa LDC

C noMolwbio GYHKLUMM KOMMEHCALMN MOXHO KOMMEHCMPOBATb 3aBMCALLLEE OT
Harpy3ku1 nafeHmne HanpsaxkeHusa Mexay TpaHchOopMaToOpoM 1 noTpebutenem.
[ns aToro B perynsatope HanpskeHus NpeayCcMOTpeHo ABa MeToda KOMMeHca-
LK.

- KomneHcaumsa R-X

- Z-koMneHcaums
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° Bbl momxHbl HacTpouTs napameTpbl ansg oMotk 1(O1) n obmoTkn 2 (O2).

8.4.4.1 KomneHcaumsa R-X
KOMI'IeHC&LI,I/IFI R-X nossonget KOMMNEeHCMPOBATb MNOTEPN HaNpAXeHNA B IMHNAX
1 NofasaTh NOTPebUTeNto KOppekTHoe HanpsaxeHue. [ns sToro TpebyioTca
TOYHbIE AaHHbIE NUHNWN. I_Iocne yKa3aH|/|9| BCeX OAHHbIX TMHNN YCTpOl;ICTBO aBTO-
MaTn4eCckmn paCCLIl/ITbIBaeT aKTNBHOE N peaKTl/IBHOG nageHmd Hal'lpﬂ)KeHI/lﬂ 4
YUUTBIBAET UX MPU ABTOMATUHECKOM PErYNNPOBAHNM HAMPSXKEHUS.

o /\

/ \ ULoad
> —1 .

| R X

U
| | ULine»Drop
VT ——

Utr

Puc. 92: Cxema 3aMeleHna koMneHcaumm R-X

U Line-Drop

I ULoad = UTr - ULine—Drop

Puc. 93: BekTopHoe npeacTaBneHne komneHcaumm R-X

[na ncnonb3zoBaHus kKomMneHcaummn R-X HeobxoamMMo ykasaTb cnegytolime aaH-

Hble NNHUU

- aKTMBHOE NoroHHoe conpoTtuenerune (MOM/m);

- peakTMBHOE MoroHHoe conpoTmeneHue (MOM/M);

- OdnuHa nuHum (km)

> BblbepuTe nyHKT MeHio HacTpoiiku > MNapameTtpsbl > Perynsatop > KoMneHca-
ums.

MeTon KoMneHcauuu
C MOMOLLBIO 3TOro NapamMeTpa MOXHO HaCTPpOUTb METO KOMIMeHCaUnn.

AKTVMBHOE NOroHHOE CONpPOTUBIIEHME
C NoMoLLbo 3TOro NapaMeTpa MOXHO HAaCTPOUTL aKTUBHOE NMOrOHHOE COMpo-
TUBNEHWe.

MHJJ,YKTVIBHOG MOroHHoOe conpoTmueneHune

C MOMOLLBIO 3TOMO NMapamMeTpa MOXHO HACTPOUTb MHOYKTMBHOE NMOTrOHHOE CO-
npoTuBNeHMe.
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8.4.4.2

OnvHa nuHum
C MOMOLLBIO 3TOro NapamMeTpa MOXHO HaCTPOUTb ANNHY NNHNA.

Z-koMneHcaumsa

[na nogaepxaHua NOCTOAHHOIO HAMPSAXEHUS HA NOTPebUTENax ¢ NOMOLLbIO Z-
KOMMNeHcauni MOXHO aKTI/IBI/IpOBaTb 3aBUCALLee OT TOKa NoBblLLeHWe Hanpﬂxe—
Hua. Kpome Toro, MoXHO 3aaTh rpaHMYHOE 3HaYeHne, YTobbl MpeaoTBpaTUTL
BO3HMKHOBEHMWE CITMLLKOM BbICOKOIO HAMPAXEeHNA Ha TpchnbopMaTope‘

AU% |

AU% max |~ /

AU% T 7 i

Puc. 94: Z-komneHcaumus

[ns npyumMeHeHns Z-koMneHcaLmm HeobXxoAMMO paccumTaTb NOBbILLEHNE
HanpskeHua (AU) ¢ ydeTom Toka. [ng 3Toro ucnonb3yinte cneayoLlyto dopmy-
ny:

AU = Uy - ULoadx INkaCTX‘IOO%

ULoad
AU [MoBblWweHWe HanpsXKeHUs | Tok Harpysku (A)
Us, HanpsixeHne TpaHcdopmaTopa Iy HoMuHanbHbIM Tok (A) npucoeamnHe-
npu Toke | HWs TpaHcdopMaTopa Toka
U oad Hanpsi»xeHne Ha KoHUe NnHUK ker KoapduumeHT TpaHcdopmaLmm
npu Toke | 1 TakoM e pabouem TpaHcdopMaTopa Toka
nonoxexun yctporcrea PIMH

Mpumep pacueta: Uy, =100,1B, U, ,4=100,0B, I,=5A k=200 A/5A,
=100 A
MonyyeHHoe nosbilweHme HanpsixeHua AU coctasnsieT 0,2 %

> BblbepuTe nyHKT MeHio HacTpoiiku > MNapameTtpsbl > Perynsatop > KoMneHca-
LS.

MeTOD, KOMMNeHCauunun
C nomolLbto 3TOro napamMmeTpa MOXHO HaCTpOUTb MeTO KOMMeHCaL .

lNoBblweHne Hanps>XXeHuq
C noMmolLbio 3Toro napamMeTpa MOXXHO HaCTPOUTb MOBbILLEHNE HaNPAXEHNA AU
B 3aBMCMMOCTK OT TOKa.

'paHMYHOE 3HaYeHNEe HaMNpPSXKEeHUS

C noMolLLbio 3TOro NapamMeTpa MoXHO HaCTPOWTb MakCMMasibHO JOMyCTUMOe
MOBbILIEHWNE HAMPSXKEHNSA, YTOObI M3BEXaTb CIMLLIKOM BbICOKOTO HAMPAXEHUS
Ha TpaHcdhopmaTope.
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8.4.5

Ycnosus napannensHon paboTsbl

176

Skcnnyarauus

8.4.5.1

8.4.5.11

Pexxum napannenbHol paboTbl (onuus)

MapannensHas paboTta TpaHchOPMATOPOB CITYXMUT A4S NMOBbILIEHWS NPOXOAHOM
MOLLHOCTYW M MOLLHOCTM KOPOTKOMO 3aMblKaHWs B MecTe aKcnsyataumm. ns
perynmpoBaHms TpaHchopMaTopoB yCTPONCTBO OCHALLEHO CrelmanbHbIMM
dyHKUMAMM.

Mpw napannenbHoOM skcnyaTaumm TpaHchopmaTopos cobnoganTe cneayto-

LWpe obLLenpuUHaTbIe YCNOoBUS:

- OOMHAKOBbIE PAaCYETHble HAMPSXEHWs;

- COOTHOLLEHNe MOLLHOCTU TpaHcdopMaTopos (< 3 : 1);

- MaKCMMasibHoe OTK/IOHEHMe HamnpsiXeHUM KOpoTKoro 3amblkaHus (Uy) Bkrto-
YeHHbIX B Napannenb TpaHchopmaTopos < 10 %;

- OAMHAKOBble MapameTpbl BEKTOPHOW rpynmbl COeANHEH NS

- [pu pexume napannensHol paboTbl C cOedMHEeHNEM CBS3U: Ha BCeX YCTPO-
cTBax, paboTatoLmx B pexmmMe napannensHon paboTbl, HEOOX0AMMO NCMOSb-
30BaTb TpaHcHOpPMaTOpPbI TOKA C OAMHAKOBBIMN HOMUHAMBHBIMW 3HAYEHUAMMN

MeTogabl napasnsenbHol paboTsbl
[na pexunma napannensHom paboTsl CyLLEeCTByeT pasnmyHble MeToabl.

CUHXpOHM3aUua CTyrNeHen
Mpu MeToae napannensHo paboTsl CUHXPOHU3AUUSA CTYMEHeN OANH peryns-
TOp HanNpsXXeHUsa ABNSETCS BeOyLUMM, & OCTalNbHble — BEAOMbIMW.

T Begywumn Bepowmbii T2
AVR AVR

MNonoxenne PMH

CoeauHeHne cBs3n

Puc. 95: CuHxpoHusauus ctyneHemn

BenyLmin perynaTtop ocyLLecTBASET PerynmpoBaHme HanpskeHns 1 nepedaeT
MHGOPMaLMIO O CBOMX TeKYLLMX nonoxeHusax PIMH no coegnHermto ceasm Bcem
BeOOMbIM perynstopam. BegoMmble perynsaTopbl CpaBHMBAIOT MOMYYEHHYIO UH-
dopmaumio o nonoxeHunn PIMH ¢ cobcTeeHHbIM nonoskerrem PIH. MNpu pasHbix
nonoxeruax PINH BegoMbI perynatop nepekniovaeTcs B NolyyeHHoe OT BeAy-
wero perynatopa nonoxexve PIMH. bnaronaps stoMy TpaHcdopmaTopbl, Haxo-
AsLLMecs B pexxrMe napannenbHom paboTbl, BCceraa MMeoT oanHakoBoe Nnomo-
xeHue PIMH.

MOXHO HacTpoWTb, CrieQyeT N BefyLueMy PerynsTopy nepefasath curHan oo
n3meHeHnn nonoxenus PINH Ha BegoMbin perynaTop 4o nam nocne nepeksio-
YeHus cobcTBeHHoro nonoxerua PIMH. Taknm obpasom, ycTpoincTea BkoYa-
toTCs NMMBO NocnefoBaTenbHO (CHavana BedyLwmii, 3aTemM BeJoMble), TMBO CUH-
XPOHHO (BeAyLMiA 1 BeAOMble O4HOBPEMEHHO).

Mpu pasHuLE B NOMOXEHUAX MEXy BeayLMM 1 BeOOMbIM peryndaropamm sedy-
WM perynsTop He nodaeT ynpasnsiolme MMMy nbCbl HA MOTOPHbIV NpUBOL, Mo-
Ka BCe BELOMbIe PEryNaTOpbl HE OKaXYTCst B TOM Xe nonoxeHuu PIMH, uyto 1 Be-
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8.4.5.2

Aywmin. Ecnv pasHuLa B MONOXEHUAX COXPAHSAETCs AOSIbLUe, YeM YCTAHOBIIEH-
HOe BpeMsi 3a1ep>XKW [Nt CUrHaNoB 06 olwnbKe pexmnma napannensHon pabo-
Tbl, BeAyLMIA perynaTop MHUUMmMpyeT cobbiTne PasHuLa B NomoXeHUsX C BeAo-
MbIM.

Bbl MOXeTe ABHO Ha3HAUYNTb PErynaToOpbl HANPSXKEHMA B KAYecTBe BeayLLero 1
B€OOMOrO MM HACTPOUTb aBTOMATUYECKOe onpefdeneHmne Ha OCHOBE MOEHTU-
dukaTopa pexmma napannensHon pabotsl (agpec wnHbl CAN).

[na meTtopa napannenbHon paboTsl « CUHXPOHM3ALMSA CTYNeHem» HacTponTe
yKa3aHHble HWMXe napameTpbl.

MapameTpnbi ABTO Bepywmi Bepombin

AkTuBaums pexuma napani- Oa

nenbHom paboTbl

MeTopn napannenbHou pa- ABT. CUHXpOHM3a- Bepywmin Benombin
60ThbI Lmsa cTyneHemn
MaeHTndumkaTop pexnma Oa

napannenbHol paboThbl (aa-
pec wuHbl CAN)

PexxvnM nepeknioveHns ans Oa
BeayLiero/BeaoMoro

MakcrManbHas pasHuiua B [a (ecnv Bepo- HeTt Ha
MOMOXEHUAX MbIiA)

Owmnbka Npm oTCYTCTBUM Oa

cBSA3n

[MoBeneHwe npu oTCyTCTBUK Oa

cBA3N

BpeMs 3apep>xkun ans cur- Oa

HanmMsaumm owmnbkm napan-

nenbHom paboTbl

Tabn. 71: MNapameTpbl

KoHdurypmposaHue pexxunMa napannenbHon paboThbl

B mMeH1o Pexnm napannensHom paboTbl MOXHO HACTPOUTL NapamMeTpbl, HEOOXO-

AVMble ANs napannenbHon paboTbl TpaHCHOpPMaTOpOB.

> BblbepuTe nyHKT MeHio HacTporku > MNapameTtpsbl > Perynsatop > MNapann.
pexum.

AKTVBUPOBaHWE pexnMa napannenbHon paboThbl

DTOT NapamMeTp MO3BOSISET aKTUBMPOBATL UMW AeaKTUBMPOBATL PEXMM Mapari-
nenbHoM paboTsbl.
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8.4.5.2.1 HacTtpownka MeToga napannensHon paboTbl (CUMHXPOHU3ALUS CTyne-

Hen)

C noMoLLbo 3TOro NapaMeTpa MOXHO BblibpaTb METOLA CUHXPOHM3aLMK CTyne-
Her [P Pasgen 8.4.5.1.1, Ctpanuua 176]. [Insa Beibopa AOCTYMHbI YKa3aHHble HU-
e 3HaYeHus.

3HayeHue napaMeTpa OnucaHue

Bepnywwmn Ycrponcteo TAPCON® HasHavaeTcs Bepymm.

Benombin YcTtponcteo TAPCON® HasHavaeTca Begombim.

ABT. CMHXpOHM3aLMA ABTOoMaTun4yeckoe HazHa4YeHue Bepyuero u Begomoro.
cTyneHemn Ecnu Bepywmit He pacnosHaeTtcs, yctponictBo TAPCON® ¢ Hau-

MeHbLunM agpecoM wnHbl CAN aBToMaTnyeckm BoibupaeTcs Be-
AyLWWM B rpynne napannenbHon paboTtbl. OcTanbHble yCTpom-
ctBa TAPCON® HasHavatoTca BegombiMu.

Tabn. 72: HacTporka CMHXpOHU3aLuK CTyrneHemn

CUHXPOHM3AUMA CTYyNeHen HaCcTpamBaeTca ceayowmnM obpasom:

1. BbibepuTe nyHKT MeHio HacTpoiikn > MapameTpbl > PexxuM napannenbHomn
pa6oTbl > MeToa napannenbHoi paboTbl > CUHXPOHU3ALUUSA CTYMEHEN.

2. BbibepuTe HeobxoaMMbI NapameTp.

3. HaxxmunTte kHonky MpUMeHUTb Ansi COXpaHeHWst M3MEHEHHOro NapameTpa.

NoeHTndurkatop pexnma napannensHomn paboTsl (agpec wmHbl CAN)
C NOMOLLbIO 3TOro NapaMeTpa MOXHO MPUCBOUTL YCTPOMCTBY MOEHTUPUKATOP
pexuvMa napannensHoi pabotsl (agpec wuHbl CAN). [1ns obMeHa gaHHbIMU
MeXOy BCEMU YCTPOMCTBaMU MO COeAMHEHMIO CBSI3M, KaXKAOMY YCTPOMCTBY
HeobxoaMM UHAMBUAYabHbIM naeHTudrKaTop. MNpu BBoAe 3HaveHua 0 cBs3b
OTCYTCTBYET.

Pexxnum nepexnoyenus ona Begyuwero/Begomoro

C noMolLblo 3TOro NapameTpa MOXHO HACTPOUTb PEXMM NepekntoYeHns Ans

MeToAa napannenbHon paboTbl « CUHXPOHM3aUMS CTyneHen». MoxHO BbibpaTb

HUXeyKa3aHHble NapameTpbl.

- [MNocneposartensHo: Npu NepektodeHum nonoxenunst PIMNH senywmnin peryna-
TOp NepefaeT cBoe HOBoe nonoxeHue PMNH yepes coeqnHeHme cBa3u Bego-
MbIM PerynaTopoM rnocse Toro, Kak BefyLLmnii perynsTop 3aBepLuna cBoe
nepekniodeHve nonoxenus PINH. Mpu aToM BeAyLwmii 1 BeOOMbIN perynsTo-
pbl MepeKoYaTCs NooYepeaHO (MocnefoBaTENbHO).

- CUHXPOHHO: Npu NepektoveHn nonoxexua PINH Bedywmii perynarop
nepepaeT cBoe HoBoe nonoxerue PINH yepe3 coeamnHeHme CBA3M BEAOMbIM
PerynaTopoM, KOraa HadmMHaeTcs nepeknoyeHme nonoxexus PIH Begylero
perynatopa. [1pun 3Tom BeayLLMIA 1 BEOOMbIN PEryNsaTopbl NepekaoyaloTcs
NpaKkTU4eCKM OAHOBPEMEHHO (CMHXPOHHO).

MakcuManbHasa pasHuMLA B MOMTOXEHUAX

DTOT NapamMeTp NO3BOSET HACTPOUTL AN BEAOMOro perynaropa MakCMManbHO
LOMYCTUMYIO PasHULYy B MOMNOXEHUSX MeXAY BEAOMbIM 1 BeAyLLMM perynstopa-
MU.

Ecnm pasHuiua B MONOXEHNUsIX C BEAYLLMM PerynsTopoM npeBbillaeT MakCcMMarb-
HO [OMYCTMMOE HACTPOEHHOE 3HaYeHMe, BedOMbI perynatop 61okMpyeTca u
Borblue He NblTaeTcs AoCTUYb nosoxeHns PIMH Beayuiero perynsatopa. o nc-
TeYeHNn 3a4aHHOrO BpeMeHW 3aiepKkM AN CUrHanoB ob olwmbke pexmrma na-
pannensHon paboTbl BeAOMbIN perynaTop MHMUMMpyeT coobuieHne Jonyctu-
Masi pasHMLQA B MOSTOXEHUSIX.
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8.4.5.3

Ownbka Npu OTCYTCTBMM CBA3M

C noMolLbo NapamMeTpa MOXHO HACTPOUTb, OyAeT N CUNTATbCA OLLIMOKOM CUTY-
auma, Koraa yCTponcTBO He NoMy4YaeT CoobLIEeHWs Mo COeANHEHUIO CBSA3U UNN
KOraa B TOW Xe rpynne napannensHor paboTbl HET ApYrnx abOHEeHTOB.

[encTBme npu oTCyTCTBUM CBA3MU
C noMoLLbo NapaMeTpa MOXHO HACTPOUTb MOBeAEHNE YCTPOMCTBA B CyYae,
€Cnn CBA3b MO COEANHEHMIO CBA3M HEBO3MOXHA.

HacTpoika sToro napameTpa okasblBaeT BAMSAHME TOMNbKO B TOM Cllyyae,
ecnn ana napameTpa OwmnbKa Npyu oTCyTCTBUMN CBA3MU BbIOPAHO 3HAYEHNE
Owunbka.

MOoXHO BbIOPaTb HUMXKeyKa3aHHbIe MapamMeTpsl.

Onuusa OnucaHune

HesaBucrMoe perynun- | YCTpOMCTBO NEPEXOAUT C pexMMa NnapansienbHoi paboTbl Ha
poBaHue CTaHAapTHOE aBTOMATMYECKOE PEryIMPOBaHNE HAMPS)KEHNS

Brokvpoeka aBToMaTu- | ABTOMaTUYECKOE peryiMpoBaHne HanpsixXeHUs 3a610KMPOBaHO.
YecKoro pexxvma

MHTeprionaums cos@ MpoponxeHue pexrMa napasnnenbHon paboTbl C UHTEPMONNPO-
BaHHbIMMU 3Ha4YeHMAMU (BOZMOXKHO TOSbKO NpW MeTofe napan-

nenbHOM paboTbl MO KOHTYPHOMY PeakTUBHOMY TOKY)

KoapodumumeHT MowHo- | MeTton napannenbHoin paboTsel MUHMMANbHbIN KOHTYPHbIN peak-
ctH TUBHbIN TOK 6e3 coeAnHeHUs CBs3n

Tabn. 73: MNoseneHWe Npu oTCYTCTBUK CBA3M

BpeMms 3agepyku 4na curHanmsaumm olwmbku napannenbHom paboThbl
C NOMOLLIbIO 3TOro NapaMeTpa MOXHO HACTPOUTb BpeMs 3aAep>KKM AN1S CUTrHa-
nM3aumm oWMBKU NapanfnesbHoi paboTbl, YTOObI MPY PAa3IMYHOM BpEMEHM pa-
BOTbl Yy4aCTBYIOLMX B NapansiefibHoOM yrpasieHum MOTOPHbIX MPUBOAOB He Mo-
[aBaNINCh COOBLLEHS O KPATKOBPEMEHHbIX OLLIMOKaX.

PacnosHaBaHue pexknMa napasnsenbHol paboTbl Yepes rpynnoeble
Bxogbl (onuus)

YCTponcTBO No3BoONsSeT ynpaenaTsh 16 napannensHo paboTaiowmmm TpaHcdop-
MaTopamu B OAHOW MK ABYX rpynnax 6e3 onpeneneHus TONonorum yCTaHoBKM.

YcTpoincTea, paboTaloLme B pexuvme napannenbHo paboTsl, MCNob3ytoT 1c-
KtouMTeNnbHO MHdOpMaUmio, NepeaaBaemMyio yCTPONCTBaMM 13 TOM Xe rpynmbl
napannenbHolr paboTbl MO COeANHEHMIO CBA3M.

C nomolubto Bxodos I: rpynna nap.pab. 1w l: rpynna nap.pab. 2 MOXHO OTHECTH
YCTPOWMCTBO K rpynrne pexuMa napannensHon paboTsl. Eciv Bbl nogaeTe curHan
Ha [Ba BXOAA, TO YCTPOWCTBO HazHaveHo obenM rpynnam napannensHorn pabo-
Thl.

Ecnu ycTpoicTBO He Ha3HauYeHo rpymnne napanienbHon paboTbl, OHO He pa-
BoTaeT B pexmnMe napaniensHon paboTbl 1 perynmnpyeT HanpsixkeHue aBTo-
HOMHO.
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8.4.5.4 PexwuM napannenbHon paboThbl
B MeHto «Pexnm napannensHoi paboTbl» MOXHO NPOCMOTPETb MHGOPMALIMIO
ob YCTpOI;lCTBaX, NOAKJTIOYEHHbIX Yepe3 coeaAMHeEHMe CBA3N.

88 CocTosiHme napannenbHon paboTbl
- - =aBToHOMHas paboTa
- v/ = pexxum napannenbHoi paBoTbl akTUBEH
- A = ownbka napannensHoit paboTsl
Par.ld MpeHTndumkatop pexunma napannenbHon pabotsl (agpec wmHbl CAN)
Grp. I'pynna napannenbHom paboTbi
MeTop AKTUBHBI MeToA NapasienbHol paboThbl
CryneHb Texyliee nonoxxexune PIMH
U HanpsxxeHue
I_p AKTUBHbBIN TOK
I_q PeaxkTuBHbIN TOK
Brok. Brnoknposka
- Cepblii: pexuM napannenbHon paboTbl He 3a6n1oknpoBaH
- KpacHbiit: pexknM napannenbHoi paboTbl 3a610KMpoBaH

Tabn. 74: inbopmaums o pexxvime napasinenibHon paboTbl

T 1]
Home ?  YCTpOWCTBa OAHOW rpynmbl
MapameTpbi
1 YcTpoiictBa, coeaviHeHHble no CAN
23

A & CAN TpynnaMetop Crynewn U I_p lq bnok.
CobbiTus ‘— 1 - Beaywwn 0 170,0B 31.3% -282%

JaHHble
Hacrtpoiku

®RU SADMIN @ HELP (U REBOOT 2026-02-18 08:34 ()

Puc. 96: Pexxum napannenbHon paboThbl

1. BoibepuTe nyHKT MeHto JaHHble > Perynatop > Mapann. pexunm.

2. Mpn HeOBXOAMMOCTU HAXKMUTE KHOMKY MapaMeTpbl, 4TOObI MPOCMOTPETb Ha-
CTPOVIKM NapannensHom paboTbl YCTPOMCTBa.

3. BbibepnTe HeobXOAMMbI NapaMeTp O ero HACTPOMKY.

8.4.6 KoHTponb wupwuHbl nonocel U

KoHTponb WMpWHbBI NONOCH! MO3BOMSIET KOHTPONMPOBATL YKa3aHHbIe HUXe rpa-
HWYHble 3HaYeHNs. [1ns 3TOro MCnonb3yeTcs HACTPOEHHAs LMPUHA MOIOCh

[» CTtpaHuua 166] perynnpoBaHmst HanpsikeHus.

- BepxHee 3HaveHMe WHPKHbLI MONOChHI

- HwxHee 3Ha4eHMe WpKHbBI NONoch
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Hencreue

[ns Kakaoro rpaHUYHOro 3HA4YEHMSt MOXKHO HACTPOUTb MePeYNCIEHHbIE HIXKe

napameTpbl.

- [ncTepesnc rpaHMYHOro 3Ha4YeHKs: BBOS B BUAE NMPOLEHTHOrO 3HA4YEeHMS OT-
HOCUTENbHO 3aJaHHOMO 3HAYEH WS HAMNPSXKEHWS.

- BpeMms 3apepkkn Ans rpaHNYHOro 3Ha4YeHus

Ecnu M3MepeHHOe 3Ha4YeHe HapyLlaeT BepxHee U HMXKHee rpaHN4YHOe 3Ha4e-
HWe, YCTPOMCTBO BblOaeT coo6|_|_|,eH|/|e BerHee rpaHN4YHOEe 3Ha4YeHne LLPUHbI
MOM0ChI/HIXHee rpaHN4YHoOe 3Ha4YeHne LLVPKWHbI IMOJT0CHI.

DyHkuMA «KOHTpOMb GYHKLMOHMPOBAHNA» NMO3BOMAET PACMO3HATb NPOOOIXM-
TenbHOe HapyLUeHVe BEPXHEro 1in HUXHero npeaena WprHel nonocsl. Mpo-
LOMKUTENbHOE HapyLLIEeHWe BEPXHErO UM HUXHEro Npefena WpUHbI NOnocCh
yKasblBaeT Ha npobnemMy B paboTe yCTpoMCTBa, MOCKOMbKY OHO HE MOXEeT CKOp-
PEeKTUPOBATb OTK/TOHEHUWE HAMPSXKEHNS.

[pu BbIXxOAe 3a Npefenbl HACTPOEHHOM WpUHBI nonockl [ CtpaHuua 166] n no
MCTEYEHNN YCTAHOBNEHHOMO BpEMEHM 33AePXKM A8 KOHTPOA GYHKLUMOHMPO-
BaHWsa nosenseTcs cobbiTne KoHTposib pyHKLUMOHMpoBaHus. CobbiTe KBUTUPY-
eTca aBTOMaTUYeCcky, Kak TONbKO M3MepeHHOe 3HaYeHe CHOBA BO3BPaLLaeTCs

B Npefesbl HACTPOEHHOM LUMPUHBI MOSIOCHI.

[ns HacTpoiky KOHTPONS GyHKLMOHMPOBaHMS LOCTYMHbI YKa3aHHble HUXe na-
paMeTpsbl.

- KoHTposb GyHKLMOHNPOBaHMS

- lnctepesuc

- Bpems zanepxkn

> BbibepuTe nyHKT MeHio HacTporiku > MNapameTtpsbl > Perynatop > KoHTponb
LIMPWHbI nonockl U.

KoHTponb ¢pyHKUMOHUPOBAHMS
OTOT NapaMeTp No3BONAET aKTMBMPOBATEL KOHTPOMb GYHKUMOHMPOBAHUS. [1n1s
BbIGOpa AOCTYMHbI yKasaHHble HIXKe 3HAYeHUS.

Hactponka Oewncreue

Bbikn. KoHTponb ¢yHKLUMOHNPOBaHWSA AeaKTUBMPOBAH.

Tonbko aBToMaTmyeckunt pe- | KoHTponb GyHKLMOHMPOBAHUS aKTMBEH TONbKO B peXnMe
XKUM AVR ABTO.

ABTOMaT. 1 py4YHOl pexuMbl | KoHTponb ¢yHKLMOHUPOBaHMS aKTUBEH TONbKO B PEXMMax
AVR ABTO u AVR PYYHOW.

Tabn. 75: AKTBMpOBaHUe KOHTPONS GYHKLMOHMPOBAHUS

MMcTepesnc

C NOMOLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTb rucTepesuc. Ecnv namepen-
HOe 3HaYeHKe KonebneTcs Ha YpOBHE MPaHNYHOrO, Bbl CMOXETe 1M3bexaTtb no-
ABMEHUS NULLHUX COODLLEHUMN.

Bpems 3agepxku

C MOMOLLbIO 3TOTO NMapaMeTpa MOXHO HAaCTPONTb BPpeEMA 3a4ePXKKN, 4TOBbI OT-
CPO4YNTb BblOa4y COO6LLI,€HI/I9| 0 CoBbITUM.
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8.4.7 PeXnM HazHayeHHOM CTyMneHun

[Mpy aKTUBMPOBAHHOM pPeXMMeE Ha3HaYeHHOW CTYMNEeHW YCTPOMCTBO aBTOMaTHYe-

CKUM NepeKk/to4aeTCs Ha YKasaHHYo CTyMNeHsb.

> BblbepuTe nyHKT MeHio HacTporiku > MNapameTtpsbl > YcTponctso PIMNH >
[MepenTn Ha onpepeneHHyto CTyMneHb.

HasHayeHHas cTyneHb
C NoMolLblo 3TOro NapaMeTpa MOXHO ONpeaenUTb Ha3HAYEHHYIO CTyMNeHb.

Pe>XMM HasHau. cTyneHun paspelueH
C MOMOLLbIO 3TOTO NMapaMeTpa MOXHO HaCTPONTb, B KAKOM peXmnMme aKCrsliyarta-
Lnmn d)yHKLl,l/lﬂ Ha3Ha4YeHHOMN CTYNeHN MOXeET ObITb aKTUBHA WK 3a6n0|<v|pOBaHa.

MapameTp [encTBre Npu pexxnme sKcnayaTaumm
AVR Auto AVR Manual
Mecr. Owncr. MecT. Oucr.
AVR Auto PaspelueHo PaspeweHo 3abnokup. 3abnokup.
AVR Manual 3abnokup. 3abnokup. 3abnokup. PaspeweHro
AVR Auto + Manual PaspelweHo PaspelweHo 3abnokup. Paspeluero

Tabn. 76: JeiicTre GyHKLMM HAZHAYEHHON CTYMEHN B 3aBUCMMOCTH OT BbIBpaHHOMO NapamMeTpa v pexu-

Ma 3KCryaTaummn ycTponcTea
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8.5 YcTtpowncteo PIH

8.5.1 KoHTponb nonoxenusa PINH (B nononHuTensHom KomniekTa-
umn)

[ns koHTpons nonoxerusa PIMH MOXHO HACTPOWUTb ABA FPaHUYHbIX 3HAYEH WS
- Pos<
- Pos>

[na Kaxkaoro rpaHUYHOro 3HA4YEHNS MOXHO HACTPOUTL NepedYnCrIeHHbIe HXKe
napameTpbl.

- BpeMms 3agepkn Ans rpaHNYHOro sHaveHus

- [evictBue Npu HApyLLEHWM FPaHNYHOIO 3HAYEHUS

> BbibepuTe nyHKT MeHo HacTpoiiku > MNapameTpsbl > YcTpoincTteo PIMNH >
KoHTponb nonoxenus PIMH.

Bpemsa 3apeprkku
C NoMOLLbIO 3TOTO NapamMeTpa MOXHO HACTPOUTL BpeMs 3aep>KKu, YTOObI OT-
CPOYMTbL BblAaYy COODLLEHNS O COBBITUN.

[encTeune npy HapyLUeHUN FrPaHUYHOIO 3HAYEeH A
C NOMOLLIbIO 3TOro NapaMeTpa MOXHO HACTPOUTb AENCTBUE YCTPOMCTBA NpU Bbl-
fave coobueHns o cobbitnn. [1na Bbibopa 4OCTYMHbI yKa3aHHbIe HKe 3HaYe-

HNA.
HacTtpownka Lewncreue
Bbikn. KoHTponb nonoxenusa PIMNH geakTnBmposaH.

EﬂOKI/IpOBKa aBTO-
MaTU4eckKoro pe-
>XKUMa angd crtyne-

HU+

ABTOMaTH4Yeckoe perynMpoBaHMe He BbIMOMHAET NepeksiloyYeHne B
HanpasneHuu 6onee Bbicokoro nonoxexus PMH (cTyneHb+).

[Mpw akcnnyaTauum B py4HOM pexuMe Bbl MOXeTE U fasiee BbINos-
HATb Nepek/oYeHne B HanpaeneHnn 6onee BbICOKOrO NOMOXeHWs
PMH (cTyneHb+).

EﬂOKVIpOBKa aBTO-
MaTU4eckoro pe-
>KMUMa ongd ctyne-

HU-

ABTOMaTUYecKoe peryiMpoBaHne He BbIMOJTHSET NepeksiloyeHne B
HanpasneHuu 6onee HU3Koro nonoxenusa PMH (ctynexb-).

Mpw akcnayaTauum B py4HOM pexurMe Bbl MOXETe U Aasnee BbINos-
HATb Mepek/ioYeHne B HanpaeneHny 6onee HU3KOro NONOXKEHNS
PMH (cTyneHb-).

Bnokupoeka aBTo-
MaTM4ecKoro u
py4YHOro pexvma
ANS CTyneHu+

ABTOMaTHYecKoe peryiMpoBaHune He BbIMOJTHAET NepeksloyeHne B
HanpasneHnn 6onee Bbicokoro nonoxexus PMH (cTyneHb+).

Mpw akcnayaTauum B py4HOM pexxrMe Bbl He MOXeTe BbIMONHATb
repeksloYeHns B HanpasneHMn 6onee Bbicokoro nonoxenus PMNH
(cTyneHb+).

Bnokupoeka aBTo-
MaTM4ecKoro u
py4YHOro pexvma
ANA CTyneHn-

ABTOMaTUYecKoe peryiMpoBaHue He BbIMOJTHAET NepeksioyeHne B
HanpasneHun 6onee H13Koro nonoxexus PMNH (cTyneHb-).

Mpw akcnayaTaunm B py4HOM pexmrMe Bbl He MOXeTe BbIMOMHATb
nepeksoYeHns B HanpaeneHun 6onee HU3Koro nonoxxexus PMH
(cTyneHb-).
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8.5.2

8.5.21

8.5.2.2

8.5.2.21

CyeTunk nepexnoYeHnn

CyeTynk nepeKnmquMM YCTpOl;ICTBa ABTOMATNHYECKN BEOET CHET NpK KaXagoM
nepeknto4YeHnn. C MOMOLLBIO 3TOIro NapaMeTpa MOXXHO HAaCTPONTb HNCS1O
nepektoYeHnin, HanpyMep, A5 CUHXPOHM3ALMM CO CHETHYMKOM NEPEKTIOYEeH NI
MOTOPHOrO NPMBOAA.

Cnocob nonyyeHunsa nHpopMaumm o nonoxeHunu PIMNH (onumo-
HanbHO)

NHdopmauma o paxkTnueckom nonoxerunn PIMNH yctpornctea PIMH nepepaetca ¢
MOTOPHOrO NpmBoda Ha perynsaTop. C MOMOLLbO 3TOro napaMeTpa MOXHO Bbi-
6paTb cnocob nonyyeHus nHdopmaumm o nonoxexHum PIH.

YT06bl 0becneunTs paboTy byHKLMM NonydYeHus MHPOPMaLMKN O MONOXe-
Hun PMNH 6e3 cboeB, ybeanTech B TOM, 4TO BXOAb! A1 COOTBETCTBYIOLIErO
cnocoba nonyyeHus nHdopMaumm o nonoxeHnn PIMH akTmempoBaHsl 1
NpaBUIbHO MOACOEAMHEHbI.

> BblbepuTe nyHKT MeHio HacTporku > MapameTtpsbl > YcTpoincteo PIMNH >
KoHTponb nonoxenus PIMH.

VHdbopmaumsa o nonoxeHnn PIMH nepegaeTcs ¢ NOMOLLBbO OAHOIO U3 HXKeyKa-
3aHHbIX BapNAHTOB.

MonyyeHne nHpopmaumm o nonoxerHnn PIMNH ¢ nomoupto undposoro
curHana

NHdopmaumio o nonoxeHunn PIMH MoxHO nepefasatb ¢ MOTOPHOro NpmMBoaa Ha
perynaTop B Buae umMdpoBoro curHana. [JocTynHbl yKasaHHbIe HMXe BapUaHTbI.
- BCD

- [BOWYHbIV KOf,

- Kog lpes

- [pynna 3ambikatoLLMX KOHTAKTOB

AHanoroBbI cUrHan ana nonyyeHuns nHpopmaumm o nonoxexHmn PMNH
MHbopMaumio o nonoxerun PIMH MoxHO nepefasaTbh C MOTOPHOrO NpMBoOAa Ha
perynaTop B BMAe aHa/IOroBoro chMrHasia. ,D,OCTYI'IHbI YKa3aHHble HMXe BaphaH-
Thbl.

Mopsoaumbii Tok (0/4...20 MA)

Ona nonydenns nHdopmaumm o nonoxeHunn PIMNH yepes aHanorosbiin curHan
HeobXoAMMO HACTPOUTb, Kakue nonoxeHuns PIMH cooTBeTCTBYIOT MUHMMATTBHO-
MYy Y MaKCMMaSIbHOMY YPOBHSM aHaIOrOBOrO CUIrHasA.

Mo3. npu Makc. aHaNoroBoM curHane

[aHHbIN NnapameTp no3BonseT HacTpomnTb nonoxeHue PINH ycTporncTea PIH,

COOTBETCTBYIOLLEE MAKCUMANTBHOMY YPOBHIO aHa/IOrOBOrO CUrHasa (Hanpumep,

20 MA npu curHane 4...20 MA).

1. BbibepuTe nyHKT MeHio HacTpoiikn > MonyyeHne nHpopmaumm o nonoxe-
Huun PIH yepes aHanoroBbI curHan > [1o3. npu Makc. aHanoroBoM CUrHa-
ne.

2. Hactpomite nonoxenue PIMH.

3. HaxxmunTte kHonky MpUMeHUTb Anst COXPaHeHWs M3MEHEHHOro napameTpa.
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8.5.2.2.2

8.5.3

[Mo3. Nnpy MUH. aHANOroBOM CUrHane

[aHHbIM napameTp no3sonseT HacTpouTb nonoxeHue PINH yctporcTea PIH,

COOTBETCTBYIOLLEE MUHNUMANIBHOMY YPOBHIO aHANIOrOBOro c1rHana (Hanpumep,

4 MA npu curHane 4...20 MA).

1. BbibepuTe nyHkT MeHto HacTpoiiku > MonyyeHne nidbopmaumm o nonoxe-
Huun PIH yepes aHanoroBbil curHan > [103. npu MUH. aHaNOroBoM curHarsne.

2. Hactpowite nonoxerue PIMH.

3. HaxxmuTe kHomnky MpUMeHUTb 019 COXpaHeHVs M3MEHEHHOro napameTpa.

Pe3ncTopHbI KOHTAKTHbIV psag,

BbinonHuTe KannbpoBKy Npu TeMNepaType OKpy>XaloLLel cpedbl, COOTBET-
CTBYIOLLEN HOPMabHbIM YCIIOBUAM SKCMyaTaLUMmM. 3TO NO3BOUT YMEHb-
LWWTb NOrPeLHOCTM N3MepeHUst, BO3HUKAOLLME Npu KonebaHmax Temnepa-

TYP.

Y106bI perncTprpoBats NofoxeHus PIH ¢ MOMOLLBIO pe3MCTOPHOrO KOHTAKT-
HOro psaa, HeO0BXOAMMO BbINOMHUTL KaIMOPOBKY. 115 3TOro HacTpoiTe noso-
xeHua PIMH ycTtpoincTea PINH, cooTBeTCcTBYIOLME MAKCUMANTBHOMY U MUHWUMATb-
HOMY YPOBHIO aHA/IOFOBOrO CUrHasa. 3aTeM nepektodnte yctporcteo PINH no
BCEMyY AManasoHy nepekstodeHuit. Becb npouecc KanmbpoBKM BbIMOHAETCS C
MOMOLLbIO MacTepa KanmbpoBKy.
1. BoibepuTe nyHKT MeHio HacTpoiiku > Kannbpoeka annapaTtHoro o6ecneye-
Husa > Kannbpoeka PKP.
. BbibepuTe napameTp Mos. npy Makc. aHaNIOroBoM curHane.
HacTtpoinTe nonoxeHwne PIMH.
. HaxmuTe kHomky MpuMeHnTb ANs cCOXpaHeHusa M3MeHeHHOro napameTpa.
BbibepuTe napameTp Mo3. npy MUH. aHA/IOroBOM CUrHase.
. Hactpowte nonoxerue PINH.
Haxxmute kHonky MpUMeHUTb ANng CoOXpaHeHWst M3MEeHeHHOro NapameTpa.
. HaxxmuTe kHonky Myck.
» 3anyckaeTcs MacTep KasMbpoBKy.
. Haxmunte kHonky [danee.
10. LWar 1: BpyyHyto nepekntoumte yctporicteo PIMH B MakcrMansHoe nonoxe-
Hue PIH.
1. HaxmuTe kHonky Oanee.
» LWar 2: ycTponcTeo kanmbpyeT Bbixof Toka. [locne sToro nepenamre K
wary 3.
12. War 3: BpyyHyto nepekntoumnTe yctponcTteo PINH B MUHMManbHOe nonoxe-
Hue PINH.
» Lar 4: ycTponcTBO paccymTbiBaeT CMelleHne. 3aTeM neperamnTe K LWa-
ry 5.
13. LWar 5: HaxmuTe kHoMKy Janee A4 3aBepLueHnsa KanMbpoBKY.
» Kannbpoeka ana nonydeHns MHGOpMaLmm O MOIOXKEHWN C MOMOLLBIO pe3u-
CTOPHOro KOHTAKTHOMO psfa BbIMOMHEHA.

0N WN

O

KOHTpOJ'Ib MHTEepBAaJia NepeKSItoHeHNA

C noMoLLbto 3TOM GYHKLMM MOXHO KOHTPONMPOBATbL TUMMYHbBIE MHTEPBANbI
nepeksodeHna TpaHcbopmaTopa. [ns 3Toro npu skcnnyaTaumm B aBToMaTnye-
CKOM pexyMe MOXHO HaCTPOUTb AOMYCTMMOE YMNCNO CneayoLlwmx Apyr 3a ApY-
rOM MepektioYeHNI B Te4eHMe onpeaeeHHoro MHTepBana BpeMeHu.
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Bbl MoXeTe KOHTPONMPOBATL YKa3aHHbIE HUXE NepektioHeHNs.

- Ob6Lwme nepekoyeHns: cyMMa nepekitodernii «Boiwe» 1 «Huxey
- [epekntodeHus «Huxex»: cymma nepexntoveHunin «Huxe»
MepekntoueHns «Beiwey: cyMma nepekntodeHuit «Boiwey

> BbibepuTe nyHKT MeHio HacTporku > MapameTtpsbl > YcTpowncteo PIMNH >
KoHTponb nHTepBana nepeknoyeHus.

Bce nepexntoveHus

Mpw NpeBbIlLeH MaKCMMasIbHO AOMYCTMMOro YMca nepekiodeHnii B npeae-
Nax HaCTPOEHHOIO MHTEPBasia BpEMEHM YCTPOMCTBO pearnpyeT COOTBETCTBYHO-
LM OoBpasoMm.

BpemeHHOM MHTepBan
70T napaMeTp No3BOJIAET HACTPOUTb MHTEPBasl BpeMeEHW, B TEYEHNN KOTOPOTO
He OOJTKHO ObITb NnpeBbllLeHO MakKCMaribHOe YNCI0 rlepeKmoquWl.

OnuTtenbHocTb cobbITUSA
STOT NapaMeTp NMo3BoseT HACTPOUTb ANMUTENbHOCTb peakummn yCTPONCTBA.

Hencteue
DTOT NapaMeTp NO3BOSET HACTPOUTb AENCTBME YCTPOMCTBA B C/lydae NpeBbl-
LWeHNA MakKCMManbHO OMYyCTUMOro 4mcma nepeKmoueHw?L

HacTtponka Oewncreune

Bbikn. KOHTPOJ’Ib MHTepBasia nepeknovYeHna neakTMBMpoBaH.

MepeknioyeHue B B TeyeHne HaCTPOEHHOM NPOAOIKNUTENIBHOCTU peakLnM oTobpaXxkaeT-
PY4YHOM pexxume csi cobbITME. YCTPONCTBO aBTOMATMYECKMN NMEPEKIoYaeTCs Ha SKCMy-
aTaLuio B PyYHOM pexxunme.

BnokupoBka aBTo- | B TeueHve HaCTpOEHHOM NPOAOIKUTENBHOCTU peakunm oTobpaxaeT-
MaTn4eckoro pe- cA cobbiTve. ABTOMaTMYecKkoe perynnpoBaHme HanpsxeHusa 61oku-
XUMa pyeTcs. Bbl MoxeTe BbKAATb BpeMs 6TOKMPOBKUN UM BPYYHYIO
nepekIloYNTbCSA Ha SKCMITyaTaluio B PyHHOM peXuMe, a 3ateM
nepenTn Ha sKCMyaTaumio B aBToMaTnyeckoM pexknme. CobbiTne
cbpacbiBaeTcsi M 6NOKMpPOBKA CHUMAETCS.

Tabn. 77: OencTene

Pexxum cueTa (Tonbko ans nepeknoveHui «Boiwey» nnm «Hmxke)
C NOoMOLLbIO 3TOrO NapaMeTpa MOXHO HaCTPOUTb, ByAyT 1 cOpacbiBaTbCA 3HA-
YeHUsi BHYTPEHHEro cHeTYMKa NMPpUY MPOMEXYTOYHbIX MepeKtoyeHmsX «Bbille
nnn «Huxex. [ns Bbibopa AOCTYMHbI yKa3aHHbIe HUXKeE 3HAYEHMS.
- Bkn.:
- Npuv NepekndeHnn «Boile» cOpacbiBaeTca 3HAYEHNE BHYTPEHHEro cyeT-
ymKa cnefyloWwmx Apyr 3a ApYroM nepekmodeHnin «Hmxey;
- npu nepeknoveHnn «Huxe» cbpacbliBaeTca 3Ha4YeHNe BHyTPeHHero cyet-
YuKa CnepyoLmnx apyr 3a ApYyroM nepekitoyeHni «Boiwey.
- BbIK/1.: 3Ha4YeHME BHYTPEHHEro cyeTUmnKa He COpachiBAETCA NpM NMPOMEXYTOY-
HbIX MepektodeHnsax «Boiwey nnm «Humxex.
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8.5.4 WN3mMeHeHne ob6o3HauYeHna nonoxxeHmsa PIMH (onuusa)

C noMmoLLbto 3TN GYHKUMKM MOXHO peaakTMpoBaTb 0603HAYEHME NMONOXEH S
PIMH. Obo3sHa4yeHMe COOTBETCTBYIOLWErO akTMBHOro nonoxexua PMNH otobpa-
aeTCs B [M1aBHOM MEHIO M MPUHUMAETCS AN CUCTEeMbl YMNPaBIeHNS.

- Pabouee nonoxeHue: YNCNoBOE 3HaYEHNE (He HaCTpamBaeTca)

- [Nonoxerwne PINH: o6o3HaueHme nonoxexus PMH

- SCADA: yncnoBoe obo3sHadeHne a4 nepefadun B CUCTEMY yrpaBieHus

1. BoibepuTe nyHKT MeHio HacTpornku > Tabnuua nonoxeHun PIMH.
2. YkaxmnTe obo3HadeHne ana nonoxeHunsa PIH 1 cuctembl ynpasneHns.
3. Haxxmnte kHonky MNpuMeHnTD.

8.5.5 WNHdopmauusa ob yctponcTee PINH

B nyHkTe MeHio «YcTpoincTeo PIMH» MoXHO NpocMoTpeTb nHGopMaLmio 06
ycTpomncTee PIMH:
- Tekyulee nonoxeHue PIMNH
- Onums gns ycTaHOBOK C HECKOMbKMMMK YcTponcTBamu PITH: Tekyllee no-
noxenne PMHA/B/C
- ObLee YNCIo NepekTtoYeHNn (CHETUMK NepeKTioYeH i)
- Onuma ona ycTaHoBOK C HECKOMbKMMUK ycTpoicTeamu PIH: A/B/C
- [lepekntoyeHnst BbIeMHOM YacTh KOHTaKTopa (onumsa)
- [epekntoyeHune npeabizbupaTens (Tonbko ana onumm «KoHTPOb KpyTsLLero
MOoMeHTa» nnu «Bnbpoakyctmyecknii KoHTponb ycTporcTaa PIH»)

JaHHble Yc.PMH

Ao
T_T1]
Monoxxenue PIMH (0603.) MepekntoueHuns
Home
TpaHcdopmaTtop 12 TpaHchopmaTop 159
23 CueT. nepekr. ¢ dyHk. copoca 0
CobbiTns MepekntoueHuns BUK
TpaHcdopmaTop 120
JaHHble
Hacrpoiiku
©®RU SADMIN @ HELP O REBOOT 2026-02-12 11:33 (W)

Puc. 97: Yctpoiicteo PIMH

> BbibepuTe nyHKT MeHio JaHHble > YcTporicteo PIMH > Yctp-o PMH.

8.5.6 VHamkaumsa cTaTUCTUKKN nepekntoveHni (onums)
CTaTuCTVKa NepeKksIloYeHN N MO3BOSAET MPOCMOTPETL, Kak YaCcTO YCTPOMCTBO

PINH nepekntoyanock B onpeaeneHHoe nonoxeHue PMH 1 kak 4oNro oHo B HEM
Haxoamnoch.
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BepxHsasa amarpamMma nokasblBaeT, kak YyacTo ycTponcTeo PIMH nepekntodanoch
B onpeaeneHHoe nonoxexume PIMH v kak 4OAro OHO B HEM HAXOAMIOCh. Ha HMX-
Hel amarpamMme npeacTaBneHo NnoBpeMeHHoe n3MeHeHune nonoxexHuin PINH 3a
nocnenHue 10 gHen.

JaHHble Crat-Ka nepexJ.

Bcero nepekntouenny ()
Home

-
-

23

A

MepekntoyeHns
190eh

CobbiTus

MonoxxeHwne PMH (0603.)

& = a
g
JaHHble g
3
X
[=}
5
c
o 04-05 04-07 04-08 04-09 04-11 04-12 04-13
23:11 07:12 15:14 23:16 07:17 15:19 23:20
Hacrpoiiku
®RU SADMIN @ HELP (U REBOOT 2026-02-13 05:00 ()

Puc. 98: Ctatucturka nepexnoyeHnmn

> BbibepuTe nyHKT MeHto JaHHble > YcTponcTteo PIMH > Crat-ka nepekn. .

Nuankauma nHpopmaumnm o6 nsHoce KOHTaKTOB (TONbKO ANS
OILTAP®)

[Mpn koHTpone ycTporcTea PIMH Trna OILTAP® MOXHO NpoCMOTpeTb Tekylune
3Ha4YeHus nsHoca nepekodatomx (MKA, TKB) 1 pesnctopHbix (PKA, PKB) koH-
TaKTOB.

KpoMme Toro, yCTpOMCTBO NOKa3bIBAET PasHULLYY MEXAY M3HOCOM PasfnMyHbIX

KOHTaKTOB.
[T _T1]
Home
MKA 198 704 Hm MKA — PK1A 181 832 Hm
23 MKB 198 704 Hm MKA — PK2A 182 488 Hm
A PK1A 16 872 Hm PK1A — PK2A 656 266 nm
PK1B 16 872 Hm MNKB - PK1B 181 832 Hm
Cob6biTns
PK2A 16 215 Hm MKB — MK2B 182 488 Hm
PK2B 16 215 Hm MK1B — PK2B 656 266 nv
Makc. Tonwy. nsHoca 198 704 HMm Makc. pasH. usHoca 182 488 Hm
Makc. naHoc 198 704 Hm
JaHHble
Hacrpoiiku
®RU SADMIN @ HELP U REBOOT 2026-02-12 11:33 @

Puc. 99: MIaHoc KoHTakTOB

> BbibepuTe nyHKT MeHio JaHHble > YcTponcTteo PIMH > MsHoc koHTakTOB.
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8.5.8 TexobcnyxuBaHue (onums)

8.5.8.1

B 3aBucmumMocTu oT Tmna yctpoictea PINH npnbop KoHTponnpyeT npoBeaeHme
YKa3aHHbIX HUXE TeXHNYECKNX OBCTYXKUBAHNIA.

TexHuueckoe ob6cny- | OnucaHue

XXUBaHue

TO yctpomnctsa PIMH TexHuuyeckoe obcnysxkmsaHue ycrponctea PMNH cnegyet nposo-

AWNTb B COOTBETCTBUM CO CTaHAapTammn komnanum MR.

3aMeHa ycTpoincTea HeobxoamMo 3aMeHmnTb ycTpoicteo PIMNH Ha HoBoe.
PMH
3ameHa BUK Heo6x04MMO 3aMeHNTb BbIEMHYIO 4aCTb KOHTAKTOPa Ha HOBYIO

BbleMHYI0 YacTb ycTponcTsa PIMH.

3ameHa IEM Mogaynb IEM (Interrupter Exchange Module) yctpoiictea PIMH
HeobXOAMMO 3aMEeHUTb Ha HOBbIN.

M3HoC KOHTakTOB HeobxoArMo 3aMeHUTb NepekioyatoLme UM pesncTOpHbIE KOH-

TakTbl ycTporicTaa PIMH.

3aMeHa Macnau Heob6xoaMMo 3aMeHUTb Macsio Y OYUCTUTD BbIEMHYIO YaCTb KOH-
yncTka TaKTOpa, MacnsaHbIN 6ak KOHTAKTOpa U pacluMpUTenbHbIN Bak.
TO unsbuparens HeobxoamMo nposecTy TexHn4Yeckoe obcny>xkmBaHve nsbuparens

yctpomctea PINH B cooTBeTCTBMM CO cTaHAapTamMun komnaHun MR.

Ouuctka/cMaska HeobxoamMMo ouncTuTb M cMasatb ycTpoicteo PIH.

Mpo6a macna Heobxoanmo B3ATb Npoby Macna u npoBecTy aHanus. Mo rpaHny-
HbIM 3HAYEHUAM Maco AOMKHO COOTBETCTBOBATL TpeboBaHUAM
KoMnaHunu MR K npuMeHsieMOMy M30AALMOHHOMY Macny.

MacnopunbtpoBanb- | Heob6xoanMo 3aMeHUTb GUALTP B MacopunbTpoBasibHOM ycTa-

Hasi ycTaHOBKa HOBKe.

[Monb3oBaTenbckuit 3aBMCUMBIN OT BPEMEHU U KONIMYECTBa NepeKIloYeHNA MHTepBan
WHTEepBas yCTPOWCTBA | TEXHUYECKOro obcnyxmBaHus yctpoictsa PIMH, koTopbiii MoxeT
PIMH 3a[aTb Nosib3oBaTesb.

[Monb3oBaTenbckuit 3aBUCKMBIN OT BPEMEHUN MHTEPBAS TEXHUYECKOrO 06CTy>KMBaHMS

WHTepBan TpaHcdop- | TpaHchopMaTopa, KOTOPbIN MOXET 334aTb MOMb30BaTe/b.

matopa

Tabn. 78: TexHuueckoe obcnyxmBaHve (BOCTYMHOCTb B 3aBUCMMOCTM OT Tuna yctporictea PIH)

HacTpolika nonb3oBaTenbckoro MHTepBeana Ansa TexobcnymeaHms

ycTtpomnctea PIMNH

Bbl MOXeTe 3a4aTb COBCTBEHHbIN MHTEPBAT TEXHUYECKOro 0BCyKMBaHMA

ycTporictea PIMH. MiHTepBan TexobcnyXmBaHsa MOXHO YCTaHOBUTL B 3aBUCK-

MOCTW OT BPEMEHU U/Unn KonuyecTsa nepekmnoveHuii. [pn 4OCTUXeHUI rpa-

HUYHOrO 3HadeHns (100 %) yCTpoMCcTBO BbldaeT cooblieHne o cobbiTuM (Kpac-

Hoe).

> BblbepuTe nyHKT MeHto HacTpoiku > MapameTtpsbl > YcTtpoincteo PIMH > TO:
akcnnyataHT ycT.PMH.

Twn nHtepeana

[aHHbI napaMeTp NO3BOMSIET YCTAHOBUTb TUM MHTEPBaNa Ansa Texobcnyxmsa-
Hua ycTtponcTea PIMH vnn geaktnsmposats Texobcnyxmnsarume. [nsa soibopa oo-
CTYMHbI YKa3aHHbIE HMXEe 3HA4YEeHNS.

- [eakTvBMpOBAHO: MHTEPBAS TEXODCNYXMBAHNA 4EAKTMBUPOBAH.

- BpeMsi: 3aBMCUMbBIV OT BpeMeHU MHTepBa TeEXODCNYXMBaHMS.
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8.5.8.2

- CYyeTumK: 3aBUCMMbIN OT KOIMYECTBa NepeksIdeHin MHTepBan TexobCnyxm-
BaHMS.

- BpeMms 1 cueTunk: 3aBMCUMbIN OT BPEMEHU 1 KONMYECTBA NePeKTIOHYEeHNA UH-
TepBasn Texobcnyxmnsanns. Mpun OCTUKEHNN OOHOTO U3 FPaHMYHbIX 3HaYe-
HUM BbloaeTcs cobbiTue.

Yncno nepeknoveHui

[aHHbIM napamMeTp No3BofdeT YyCTaHOBUTb NMoKasaHme cHeTyYmnka nepexove-
HWUIA, NPU OOCTUXEHUN KOTOPOro YCTPONCTBO AOKHO BblAaTb COODLLIEHNE O CO-
ObITUN.

Mepwuog

,D,aHHbIVl napaMeTp NO3BONIAET 3a4aTb NPOOO/IKUNTENDBbHOCTb 3TOIro MHTEPBAasla. B
3aBNCMMOCTWM OT 2TOro YCTDOVICTBO pPaCCHNTbIBaAET akKTya/lbHOE BbIMNO/IHEHWE
TeXO6CJ‘Iy>KI/IBaHV|F|.

Hata cneaytowero TO

[aHHbIM napamMeTp No3BOAAET YCTAHOBUTb CPOK ClieAytoLlero TexobcyKmnsa-
HW4A. B 3aBNCUMMOCTWM OT 2TOro yCTpOl;ICTBO paCCHl/ITbIBaeT aKTyaanoe BbIMOTHE-
HWe TeXO6Cﬂy>|(VI BaHWA.

CobbiTre (xenT.)

[aHHbIn NnapaMeTp No3BoOISET HACTPOUTD, MOC/E BbINOMHEHNA Kakoro obbemMa
TEXHNYECKOrO 0BCNYXMBAHNA (B NpOLeHTax) YCTPOMCTBO AO/MKHO BblAaTbh CO06-
LLeHne O cobbITUM (>kenT.).

HacTpoWka nonb3oBaTenbCckoro MHTepBana Ans TexobcnyXnBaHms

TpaHcdopmaTopa

Bbl MoxeTe 3aaaTh COBCTBEHHbBIV MHTEPBAT TEXHNYECKOTO 0BCNYKMBaHNSA

TpaHcopMaTopa. MHTepBan TexobcnyXnMBaH1s 3aBUCUT OT BpeMeHu. [pwu go-

CTUKEHUM FrpaHM4YHOro 3Hadverusa (100 %) ycTpoicTBo BblgaeT cooblieHne o co-

ObiTnK (KpacHoe).

> BblbepuTe nyHKT MeHto HacTpoiku > MapameTtpsbl > YcTtpoincteo PIMNH > TO:
3KCM/lyaTaHT TpaHcd..

AKTnBaums MHTepBana
,D,aHHbIM napaMeTp NO3BONIAET aKTUBNPOBATb NN AeaKTNBNPOBATb NHTEPBaS1
TeXHM4YecKoro O6CJ'Iy>Kl/I BaHWA.

Mepuon

[aHHbIM NapamMeTp NO3BONSET 334aTb NPOAOMKUTENBHOCTb 3TOrO MHTepBana. B
3aBUCUMMOCTM OT 3TOIO YCTPOMCTBO PACCHUTBIBAET aKTyasIbHOE BbINOHEHWE
TexobCyKnsaHus.

Hata cnepytowero TO

[aHHbIM napamMeTp No3BosdeT YCTaHOBUTb CPOK ClIeAyHoLLero Texobcyxmnsa-
HMA. B 3aBMCMOCTU OT 3TOro YCTDOVICTBO PaCCHNTbIBaAET akKTya/IbHOE BbIMNO/IHE-
HWne TeXO6Cﬂy>KVI BaHMA.

CobbiTre (xenT.)

[aHHbIN napaMeTp Mo3BosiseT HACTPOWTb, MOC/E BbIMNOMHEHNA Kakoro obbeMa
TEXHNYECKOro 0BCNYXMBaHNA (B NpOLIEHTax) YCTPOMNCTBO A0/MKHO BblAaTbh CO06-
LLIeHe O CobbITUM (>kenT.).
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8.5.8.3 TlMpoBeneHue 1 nogTBEpXAEHUE TEXHUYECKOTO 0B6CTY>XMBAHUSA
MNocne npoeegeHna TexHM4eCckoro O6Cﬂy>KVIBaHl/IFI Bbl MOXeTe NoATBEPANTDb 3TO
Ha YCTPOWCTBE U TEM CaMbiM COPOCUTb MHTepBas TexobcnyxmeaHua. B 3asmcun-
MOCTU OT TUMNAa TeXO6CJ'Iy>KVIBaHl/IF| MOXXHO BBECTU NepednciieHHble HMXe napa-

MeTpbl.

3HaueHune OnucaHue

OaTa

Hara Texobcny>xusaHus.

CueTumnkK nepexsoyeHni

[NokasaHue cyeTumka nepeKmoquMM Ha MOMEeHT npoBefeHuna
TeXO6CJ’Iy)KMBaHVIﬂ.
Mo>kHo YKa3aTb TeKyllee nokasaHne cHeT4ynka nnm MeHbllee

3HavyeHune.

MN3HoC KOHTaKTOB (TO]'IbKO
OILTAP®)
- TKA
- TKB
- PK1A
- PK1B
- PK2A
- PK2B

CyMMa 3Ha4YeHM M3HOCA HEMOABUXKHbBIX Y MOABUXHBIX KOH-
TaKTOB.

Ecnv npu npoBegeHnn TeXHNUYECKOro 06CyXnBaHUs Bbl U3Me-
PV U3HOC KOHTAKTOB W MPOAOSIXKAETE X UCMOMNb30BaThb B
nepBOHAYaNIbHOM MOMTOXEHMUM, YKKNTE U3MEPEHHbIE 3HaYe-
HWA 1 Npu oTBeTE Ha 3anpoc «KOHTaKTbl 3aMeHeHbI» HAXXMUTE
«HeT». 9To nosBonsaeT cucteMe MOHUTOPUHIA ONTUMU3NPO-
BaTb MOAENb pacyeTa, YTo NOBbILLAET TOYHOCTb NocneayoLLle-
ro pacyeTa U3HOCA KOHTAKTOB.

Ecnv KoHTakTbl 66N 3aMeHeHbl (yCTaHOBMEHbI B ApYroe noso-
XKEHUE), YKaKMTE 3HAYEHNEe N3HOCA YCTAaHOBNEHHbIX KOHTAKTOB
(ansa HoBbix koHTakToB 0,000 MM) 1 Npu oTBeTe Ha 3anpoc
«KoHTaKTbl 3aMeHeHbI» HXMUTe «Hay.

Tabn. 79: MNMapameTpbl TexobCNyKMBaHWSA

OnpepeneHune nsHoca koHTakToB (Tonbko OILTAP®)
TonwmHa U3HOCa, KOTOPYIO HEOBXOAMMO yKas3aTb, — 3TO CYMMa 3HAYEHNA 13-
HOCa NOABUXXHOWM U HEMOABUXKHOM YacTeN KOHTAKTOB.

n\_\ /a
Y1 Y2

Puc. 100: OnpepeneHne nsHoca KOHTaKTOB

1| Feststehender Kontakt 2 | Beweglicher Kontakt
X | Dicke des Kontaktbelags im y1 | Dicke des abgenutzten Kontaktbelags
Neuzustand

y2 | Dicke des abgenutzten Kontaktbelags X

9

Dicke des Kontaktbelags im
Neuzustand

BBoanMoe 3HaueHue TOMWMHbBI M3HOCA Z pacCH4nTbiBaEeTCA Cneayouinm 06-

pasoMm:
Z=X1= Y+ X2- Y2
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8.5.8.4

MoaTeBep>xaeHne TexHMYeckoro obcnymBaHms

YT06bBI NOATBEPANTD TEXHUYECKOE ODCNYXMBAHWNE, BLINOHUNTE YKa3aHHble HU-
Xe gencTeus.

1. BbibepuTe nyHKT MeHto HacTporiku > MNoMolHuk Texobcen..

AL
(111
Home - Bui6
W Texoben. PMH bibepute
npoBejeHHbIe BaMU
[E] W 3amenaycrPMH TEX0BCNYXKMNBAHUA.
n23 E W 3amenaDs|
[E] ¥ nNpobmac.
CobbiTns =
[E1 W Nonbzosar. uHtepsan PMH
E EE Mosnb3osar. uHTepBan TpaHchopm-pa
E i 3ameHa mMacsia 1 umncTka
[ N 3avenmgust.
JaHHble
o MpuMeHnTL
Hacrpoiiku
®RU SADMIN @HELP O REBOOT 2026-02-18 08:34 (w)

Puc. 101: MoMowwHMK TexobcnyKnsaHus

2. BbibepuTe paboTbl No TeEXOOCTYXMBAHMIO A8 MOATBEPXKOEHNS.
3. Haxxmunte kHonky Oanee.
4. BeeouTe napameTpbl TEXOBCyKmnMBaHmA.

Hacrporiku MomouHukK C6poc 3Hau.Texobcn.

VTS
TT11
Texo6cny>X. npoBeaeHo
Hi
ome BBeAMTE HeO6XOAI/IMbIe 3HayeHua AnA NpoBeAeHHOro TeXO6Cﬂy)KI/IBaHVIﬂ.
[Jara 2026-1-29 PK1A 0,000 Mm
23
CyeTumnk nepekntoyeHdn PK1B 0,000 MM
CobbiTus MKA 0,000 MM PK2A 0,000 MM
MKB 0,000 MM PK2B 0,000 Mm
OnucaHune
JaHHble
o OTtmeHa MpumMeHnTL
Hacrpoiiku
©®RU SADMIN @ HELP O REBOOT 2026-02-18 08:34 (W)

Puc. 102: MposeneHve 1 noaTBep>KAEHME TEXHUYECKOrO 0BCNyXXMBaHMSA

5. Haxmnte kHonky MNMpuMeHnTb, 4TOObI COXPaHUTL M3MEHEHHbIE NapaMeTpbl.
6. Onuma: oTobpaxaeTcs BONPoC, ObINm N 3aMeHeHbl KOHTaKTbl. [1na noatsep-
xaeHva 3anpoca HaxxmuTe Ha nnm Her.

O630p AaHHbIX TEXHNYECKOro 06Cy>KMBaHUSA

O630p TeXHMYECKoro obcyKmBaHMa NO3BoAAET MPOCMOTPETb NPOABMKEHME
[N OTAESbHbIX MHTEPBaNioB TexobcyxmBaHua. Kpome Toro, MOXHO NpocMoT-
PeTb rPaHMYHbIe 3HAYEHWS AN KPACHbIX 1 XENThIX COODLLEHMIN O cObbITUAX. B
MHTEpBaNax TEXHNYECKOro OBCNYXMBAHNA HA OCHOBAHMUM MOYYeHHbIX SKCMIya-
TaLMOHHbIX NapaMeTpOB YCTPOWCTBO MPOrHO3MpYyeT AaTy CleaytoLlero Texob-
cnyxuBaHusa yctpoicTaa PIMH. [Jata oTobpaxaeTca Tobko nocne cbopa gocTta-
TOYHOrO KOMMYECTBA SKCMMYATALMOHHbBIX MapaMeTpoB.

Mpu oeakTnBaumMmn HTepBana TexobCyxmeaHms « TexobcnykmeaHme aKc-
nnayataHToM, ycTporicTo PITH» nnn « TexobcnyxmsaHme skCnnyaTaHToM,
TpaHchopMaTop» MHTepBas B 0630pe TexobcnyxnsaHmns byaeT otobpa-
XKaTbCsA CepbIM.
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A e
[T T
- E Texobc. Cnep. MocneaH.
ome —
W Texoben. PMH - 0.00 % | 2026-01-29
W 3amenaycr.PMH - 0.00 % | 2026-01-29
23 =
N 3amenaDSI - 0.00 % | 2026-01-29
T Texobcn. usb. 2028-01-29 0.00 % | 2026-01-29
CobbiTus -
B Npob6.mac. - 0.00 % | 2026-01-29
¥ 3amenamacnamuuctka  -- 0.00 % | 2026-01-29
T 3amenm.dunet. - 0.00 % 2026-01-29
V4
B U3Hoc KoHTaKT. - 0.00 % | 2026-01-29
JaHHble
Hacrpoiiku
®RU SADMIN @HELP O REBOOT 2026-02-18 08:34 ()

Puc. 103: O630p AaHHbIX TEXHUYECKOTo 06Cy>KMBAHUSA

> BbibepuTe nyHKT MeHio OaHHble > Cuctema > Texobc..

8.5.8.5 T[lpocMoTp xypHana TO
B xxypHasne TexobcnykmBaHmsa oTobpaxatoTca BCE BbIMNONTHEHHbIE paboTbl Mo
TEXHNYECKOMY O6Cﬂy>Kl/IBaHI/IFO. 3anuncum CO30at0TCA aBTOMATNHECKN, KOrAa Bbl
BbIMNo/IHAETE TeEXHNYeCKoe O6Cﬂy>Kl/IBaHl/|e C MOMOLLbKO CIDYHKLI,VIVI MacTepa Tex-
O6Cﬂy>Kl/lBaHl/IF|. Bbl MoxeTe CO34daBaTb AOMNONHUTENTbHbIE cobCTBEHHbIE 3anuncu.

B >xypHane TexobcnyxmBaHns oTobpaxatloTca NpeacTaBneHHble Huxe ceefe-
HUS.

- Bpems TexobcnyxmnsaHus

- Twn TexobcnyxnBaHus

- OnwncaHune
Hacrpoiiku XypHan TO
111
A
Home Bpems 3arns
2026-02-12 W Texo6en. PMH e ©
23
CobbiTus
JaHHble

o Hoeas sanuchb

Hacrpoiiku
®RU SADMIN @HELP (U REBOOT 2026-02-12 11:33 (W)

Puc. 104: XypHan TexobcnyxunsaHus

YTOObI OTKPbITb XypHaN TEXOOCNYXKMBAHNS, BbINOMHUTE Criefytollee.
> BblbepuTe nyHKT MeHio HacTpornku > XypHan TO.
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8.5.8.6

Pe,D,aKTVIpOBaHVIe 3arfncuU B XXypHane TeXO6CJ'Iy>KMBaHMF| o
Mpn HEOBXOAMMOCTU Bbl MOXETe OTPedaKTUPOBATb 3aMMCU B XypHase Texob-
CNY>XMBAHMS.

[T 11

Home [lata 2026-02-12

Wwms nonb3oBarens

23
Cuetymk nepekn. 12

Cob6biTus
3arnasuve
Texobcn. PMH
OnucaHune
JaHHble
.a OtMeHa TMpumeHnTL
Hactpoikn
®RU SADMIN @ HELP (U REBOOT 2026-02-12 11:33 @

Puc. 105: PepakTrpoBaHue 3anucu B XXypHase Texobcny>KmBaHus

YT06bI OTPEedaKTMPOBATb 3aMWCh B XXypHae TeXxobcnyXmMBaHWs, BbINONHUTE
cnepytolee:

1. BoibepuTe nyHKT MeHio HacTporku > XypHan TO.

2. YT0bbI OTPEnAKTMPOBATb 3aMUCh, HAKMUTE KHOMKY o

Cos,u,aHme 3anncum B XXypHane TeXO6CJ'Iy>KVIBaHVIF|

YToObI CO3AaTb 3aMMCh B XXypHae TexobcnyXmnsaHus, He UCNonb3ys GYHKLMIO
MacTepa TexobCyXnsaHud, BbINoAHUTE ceaytoLlee:

1. BbibepuTe nyHKT MeHto HacTpoiku > XypHan TO.

2. Haxxmnte kHonky HoBas 3anuceb.

3. BeeauTe gaHHble TeXobCnyXKmnBaHms.

4. YTOObI COXPaHWTL 3aMNCb, HAXKMUTE KHOMKY [MpuMeHnTb.

y,u,aneHme 3afncu 3 XXypHasa TeXO6Cﬂy>KVIBaHVIF| ]

Mpn HEOBXOAMMOCTU Bbl MOXETE YAANMTb 3aM1CK 13 XypHana Texobcnyxmnsa-
HWs. [1ns 3Toro BbINONHWTE cnedytoLLee.

1. BoibepuTe nyHKT MeHto HacTpoikn > XypHan TO.

2. YTobbl yoanuTb 3anmnchb, HaxMmuTe kHonky ..

HeakTnBupoBaTb cobbiTne TO

C NoMoLLbto 3TON GYHKLMK Bbl MOXETE Ha ornpedeneHHoe KONmM4yecTBo

nepeklYeHnUi 0eakTMBMPOBaTb COODLLIEHMS O CODLITUSAX TEXHNYECKOro 0bcny-

XMBaHWS, rPaHUYHOE 3HAYEHWE KOTOPbIX AOCTUIHYTO. ECnn Bbl KBUTKPYeETe co-

BbITHe TexHUYeckoro obcnykmBanms, He nposoas TO, To yCTPOMCTBO CHOBA

BblACT COODLLEHME O COBBITUM MOC/E HACTPOEHHOMO YMCNA MEPEKTIOYEHWIA.

> BblbepuTe nyHKT MeHio HacTporiku > NapameTpbl > AkTuBHasa YacTb > Cobbl-
Tna TO vnn Hactporku > MapameTtpsbl > YcTtpoicteo PMNH > Cobbitna TO.

HeaxTuBnposaHue cobbitua TO gna TpaHcdopmaTopa

C MOMOLLBIO 3TOIO NMapaMeTpa Bbl MOXeETEe HACTPONTb YNCNO I'IepeKﬂI-O‘-{eHI/IVI, Ha
KoTopoe ByaeT AeakTMB1MpOoBaHO coobleHne o cobbitum ang TO TpaHcdopma-
Topa.

[eakTuenposaHue cobbitna TO gna yctponictea PIMNH

C NoMoLLbIo 3TOro NapameTpa Bbl MOXETe HACTPOUTb YMCIO NepekTioYeHni, Ha
KoTopoe ByfeT 0eakTMBMPOBaHO cooblLeHne o cobbitum ans TO ycTporicTea
PMH.
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8.5.9

8.5.9.1

8.5.9.2

HaHHble ycTponcTea PlNH

B 5TOM MeH0 MOXHO BbINOAHNTbL HACTPOMKK ycTporcTea PIMH.
> BbibepuTe nyHKT MeHo HacTpoiiku > MNapameTpsbl > YcTpoincTteo PIMNH > OaH
ycTPIMH.

3aBoackon HoMmep ycTtporictea PIMH A, B, C
C NOMOLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTb 3aBOACKOV HOMEp YCTPOMCTBA
PIH.

[lna ycTaHOBOK € HeckonbkMK ycTponcTeamu PIH ana kaxgoro ycTpon-
ctBa PIMH MoxHO ykasaTb COBCTBEHHbIN 3aBOACKOM HOMEP.

HacTpolika Bbigayum coobuieHmnsa o nonoxerHun PMH (onuns)

Ecnu coobuienme o nonoxeruun PIMH yctponcTea PINH BbloaeTcs yepes aHano-
roBbIV Bbixod U umdposble Bbixoaps! (BCD, ko 'pes 1 T. A.), MOXHO Ha-
CTPOUTb, CriedyeT N1 YyCTPOWCTBY MCMOMb30BaTh pabodee NooXKeHne nim no-
noxexue PIMH ana cuctemsl ynpasneHma cornacHo tTabnuue nonoxenunin PrH
[»Paznen 8.5.4, CtpaHuua 187]. C noMoLLblo 3TOW HACTPOMKM MOXHO NpeaoT-
BPATUTb Bbldauy COOBLLEHMIN O MPOXOAHbIX MOOXeHNax ycTpoicTea PIMH kak
06 oTaenbHbIX NonoxeHnax PrH.

Ecnu coobuermne o nonoxkerun PIMNH BbigaeTca MHOrOKPATHO, 3TOT NapamMeTp

MOXHO HACTPOUTb OTAENBHO AN1A KAXA0W BblAauM COOBLLEHMS.

> BbibepuTe nyHKT MeHo HacTpoiiku > MapameTpsbl > YcTpoincTteo PMNH > [aH
ycTPlH.

CoobueHune o nonoykeHum PMNH (ananor.)
C noMoLLbo 3TOro NapameTpa MOXHO HACTPOWTb, KAkoW AMana3oH 3HaYeHU 13
Tabnuubl nonoxeHnin PIMH gonxHO Mcnonb3oBaTh YCTPOMCTBO ANSt COOBLLEH WS
o nonoxeHunun PINH yepes aHanorosbln BbIxoa.

Mpu n3MeHeHUn NapameTpa ybeamTech B TOM, UTO CKOHGUTYPUPOBaHHbIN
AManasoH 3HavyeHnr aHanorosoro seixoda [P Pasnen 8.1.15, Ctpanuua 100]
COOTBETCTBYET AMANA30HY 3HAYEH NI 13 TabnuLbl nonoxeruin PIH [P Pas-
nen 8.5.4, Ctpanuua 187]. B npoTuBHOM criydae cooblLieHne O NMosioXeHnn
PINH 6yneT nepenaBatbcst HEKOPPEKTHO.

CoobueHune o nonoxeHun PMH B Bupe kopa BCD

C noMoLLbto 3TOro NapamMeTpa MOXHO HACTPOUTD, KAKOW AMana3oH 3HAYEHWI 13
Tabnuubl nonoxeHnin PIMH gonxHoO Mcnonb3oBaTh YCTPOMCTBO ANst COOBLLEH WS
o nonoxeruu PIMNH yepes undposbie Boixoas! (BCD).

Bper—l oXngaHuna Mexkay nepekntov4eHnamm

DTOT NnapameTp cHpacbiBAETCA TOMNbKO TEXHNYECKOWN Cy>XO0M KOMMaHUm
Reinhausen GmbH.

C NOMOLLIbIO TOrO NMapaMeTpa MOXHO HACTPOUTb BPEeMSA OXMAAHUA Mexay ABY-
MSA Noc/ieqoBaTebHbIMU NEPEKTIYEHNAMIM CTYNEHen Harpysku. Ota GyHKUMA
CNY>XUT ANs NpefoTBpalleHusa neperpesa yctpoicTaa PIMH 13-3a yacTbix
nepekTtoYeHNn CTyneHen HarpysKku.
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8.5.10 lpocMOTp MUHUMANBHOIO N MAaKCUMANbHOIO MOJTIOXEHUS

PMH

Bbl MoXxeTe NpocMOTpeTb MUHUMANbHOE N MaKCMMaslbHOEe AOCTUMHYThbIE MOM0-
xeHus PIMH, a Takxe cooTBeTcTBYIOLEE BpeMs. Bbl MoxeTe cOpocuTb MHAMKA-
LMo, B pe3ysibTaTe Yero yCTPOUCTBO CHOBA HAYHET 3anunch. Bpems cbpoca
coxpaHsieTca Kkak cobbiTne. Ecnm Bbl cOpacbiBaeTe MHOMKALMIO, Takxke copachl-
BAETCSt KOHTPOMbHAs CTpesKa.

MonoxeHue PIMH (0603.)

Home
MuHumym Makcumym

23

CobbiTns

JaHHble

o C6poc

Hactpoiku
®RU SADMIN @ HELP U REBOOT 2026-02-12 11:33 @

Puc. 106: MuHnManbHoe 1 MakcuMasnbHoe nonoykeHue PIMH

1. OtkponTe NyHKT MeHto daHHble > YcTponcTso PMNH > MuH. 1 Makc. nonoxe-
Hue PIH (0603.).

2. Mpu HeobxoanmMoCTh HaxMuTe KHornKy Copoc ans copoca MUHNUMATBHbIX U
MaKCUManbHbIX 3HAYEHNIA.
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8.6

8.6.1

8.6.11

MocTosAHHbIN MMMy NbC

Perynupyembiii no BpemMeHu
YNpaBnsoWwmin UMMy bC

MoTopHbIN NpMBOA U WKad ynpaBrieHus

YnpaBneHne MOTOPHbIM NPUBOAOM

MepeyncneHHble HuXe NapaMeTpbl MO3BONAT CKOHOUIYPUPOBATL YyrpasnieHue
MOTOPHbBIM MPUBOAOM.

HacTporka ynpaensioLwero Mnynbca ans yrnpaBieHns MOTOPHbIM

npuBOAOM

MapameTpbl «TUM ynpaBnsiowero UMnyabcay, «AnMTenbHOCTb YNpaBiaoLwLero

nMnynbca» 1 «laysa Mexay ynpaenaowmMMmn UMMyIbCcaMuy» MO3BOSAIOT OTpery-

NMPOBaTb YNPABAAOLWMIA UMMYbC YCTPONCTBA B COOTBETCTBMM C TpeboBaHMA-

MW CUCTEMBbI YpaBieHst MOTOPHbBIM MPUBOAOM.

> BblbepuTe nyHKT MeHio HacTpornku > MapameTtpbl > [euratenb u wkad
ynpasn. > YnpaBneHue gBuratenem.

Twvn ynpasnstowero nmnynbca
C NoMoLLbto 3TOro NapaMeTpa MOXHO M3MEHNTb TUM YNPAaBASIOLLEro MMMy Nbca
(MOCTOSIHHBIN UMW perynmpyembili No BpeMeHn).

Mpw BoiGOpe napameTpa «[1oCTOSHHbIN MMMYNBbC» YCTPOWMCTBO B PEXMME IKC-
nnyataumm «AVR aBTo» nogaeT ynpasnstolmii MMNyJsbc, MoKa 3MepeHHoe

3HaYeHne He BepHeTCs B Mpeaenbl LWMPKHbI Nonockl. B pexnme paboTsl «AVR
PYYHOW» YCTPOMCTBO NOAAET YNPABMAOLLMIA MMMYbC, MOKa HaxaTa KnasumLua

LA rol )

Ecnu B mnaHHOM criydae yCTpPOMCTBO paboTaeT kKak BeJOMOe B pexmnMe napasl-
nenbHoM paboThbl, TO OHO ByAeT NoAaBaThb YNpPaBAALIMIA UMMYIbC A0 TEX Nop,
noka He ByaeT BbIMOMHEHO OHO U3 CedyoLMX YCITOBUIA:

- HacTtpoeHHoe BpeMs paboTsbl MOTOPHOrO NMPUBOAA AOCTUMHYTO

- CocTosaHue curHana Snektpoasuratess pabotaeT meHsgeTca ¢ 1Ha 0

- 3apaHHoe nonoxerune PIMH Beayllero ycTponcTea AOCTUMHYTO

Mocne kaxporo ynpasndaoLLero UMNynbca CneayeT naysa, npexae 4em nodaet-
Cs crenyioLLmMi ynpasnsioLLmii MMMy IIbC.

Mpw BoIbOpe NapameTpa «Perynmpyembiii Mo BpeMeHn ynpaBnsiowmin nm-
NyfbC» YCTPOMCTBO NOAAET YNPABMSIOLLMA UMMYNbC B TeYeHNEe HACTPOEHHOMO
BpeMeHu. [Nocne Kaxaoro ynpasnsiolero MMnynbcan cnepyeT naysa E
npexnae Yem nodaeTcs credyowmnin ynpasnsiowmii MMMy nsC.

Mpu MCNonb3oBaHMKM MOTOPHOMO NprBoAa KoMnaHumn Reinhausen GmbH
HeobxoaMMO BbIOpaTh NapameTp «Perynunpyemblii Mo BpeMeHn ynpasnsio-
LM UMMYBCY.
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8.6.1.2

HencTBre

-t >t L

Puc. 107: OnnTenbHOCTb YNPaBNAIOLEro MMMYybca 1 Nay3a Mexxay ynpasnsiowmMMmn UMy ib-

CcamMu

RN

OnuTenbHOCTb yNpaBnsioLWero M- 2 | Maysa Mexay ynpaensowmnMm M-

nynbca nynbcamu

OnnTtenbHOCTb ynpaBnsioLwero nMnynbca

STOT NapaMeTp No3BONAET HACTPOUTb MaKCUMasIbHYHO ASIUTENbHOCTb YNpas-
nsowero nMnynsca. VIMnynbc copacbiBaeTcsa no nctedeHnn anmTenbHoOCTH
YNpaBAsioLLero UMMynbea, a Takke ecriv yCTPOMCTBO A0 3TOrO NoslyyYaeT CUrHan
SnekTpoasuratesis B paboTe Unu namMeHaeTca nonoxerne PIH.

Maysa Mexpay ynpaensowmmMm UMnynbcamm

C noMolLLbo 3TOro NapameTpa MOXHO YCTaHOBUTL Nay3y Mexay ABYMS yrnpas-
NALWMMK UMAYbcaMu. TONbKO NOC/Ee 3aBEPLUEHNS Nay3bl MexXay YNpaBasio-
LMW MMIMYNIbCAMK YCTPOMUCTBO MOXKET NMOAATb CiefyoLWwmniA YNpaBnsowmn nM-
nynbC.

HacTpoiika KoHTpons BpeMeHu paboTbl MOTOPHOrO NpUBOAA
YCTPOMCTBO MOXET KOHTPONMPOBATL BpeMs paboTbl MOTOPHOIO NpMBoda. S1a
byHKUMA NpeaHasHadYeHa An4 BbiseneHus c6oes MOTOPHOIo NPUBOAA BO BpeMS
nepekYeHna 1 4N 3anycka HeobxoaAMMbIX AeNCTBUN.

MOTOpPHbIN NpUBOA BO BPEMS MEPEKSIOYEHNSI NodaeT cUrHan MOTOpHbIN rnpu-

Boa B paboTe. CurHan noaaeTcs, Noka He 3aBepLUMTCS NPOLLeCC NnepekIoyeHus.

Perynatop HanpsiXeHnss COnocTaBAseT ANUTENbHOCTb CUIHaa C YCTaHOBMEH-

HbIM BpeMeHeM paboTbl MOTOPHOro Npmeoaa. 1py NpeBbIleH YyCTaHOBEH-

HOro BpemMeHu paboTbl MOTOPHOIO NPUBOAA PErYNATOP HAMPSAXEHWUS BbINOIHS-

€T cnefytoLlme 0eENCTBNSA:

1. BbloaeT cobbiTue [peBbilleHve BpemeH paboTbl MOTOPHOIO MPUBOAA.

2. MNogaeT MMNYNbCHbBIM CUrHA Yepes BbIXOAHOE pene 3aLymTHbINM BbiK/1oYaTeslb
anekTpoasuratens cpaboTarn.

Y4nuTblBanTE, YTO MOTOPHbIE MPUBOALI C ABTOMATUYECKN MPOXOANMbBIMU
NMPOMEXYTOYHbIMU MONOXEHUAMM UMM MOTOPHbIE MPUBOAbI 63 Warosoi
KOMMYTaummn Npun onpeaeneHHbix obcToaTenscTeax paboTaioT gosblue. B
STOM Crlydae HacTporTe 6onbluee BpeMda paboTbl MOTOPHOMO NMPUBOLA.

> BbibepuTe nyHKT MeHio HacTpoinku > MNapameTpbl > [euratens u wkad
ynpasn. > YnpaBneHue gsuratenem.

Mpenen KoHTpona BpeMeHW paboTbl MOTOPHOIO NpUBOAA
C NoMOLLbO 3TOrO NapaMeTpa MOXHO HaCTPOUTL Mpeaen A KOHTPOsa BpeMe-
HW paboTbl MOTOPHOMO NMPUBOIA.
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8.6.1.3

KoHTponb BpeMeHn paboTbl MOTOPHOMO NpuBoAa
C NOMOLLbIO 3TOrO NapaMeTpa MOXHO aKTMBUPOBATb UM AeaKTUBMPOBATb
KOHTPO/b BpeMeHu paboTbl MOTOPHOMO MPUBOAA.

HacTporika HanpaBnieHusi nepeksovYeHns

Bbl MOXeTe HacTpouTb HanpaBieHe NepektodYeH st MOTOPHOMO NPUBOAA.

> BblbepuTe nyHKT MeHio HacTporku > MapameTtpsbl > [euratens u wkad
ynpasn. > YnpasneHue aBuratenem.

HanpasneHune nepeknioyeHns U

C MOMOLLbIO 3TOTO NMapaMeTpa MOXHO HaCTpPONTb HanpaB/ieHNe nepekntoYeHnd
ONA perynnpoBaHNA HaNpPAXeHUA. ST0 NO3BOMAET U3MEHATL pexnm pa6OTbI
YCTPOWCTBA B COOTBETCTBUM C KOHGUTYypaumen ycTponcTtea PIMH 1 MmoTopHoro
npmeoOa. ,D,J'IF! BbI60pa OOCTYMHbl YKa3aHHble HMXKE 3Ha4YeHWA.

HacTpoinka 3HayeHue

CraHpapT YcTponcTBO NOAAET cUrHan Yepes BbiXoA Beilwe ana noebiweHUs
HanpsXKeHus.
YcTponcTBo NogaeT curHan Yyepes Boixof Hiuvke Ana noHM>XeHus

Hanps>keHus.

O6paTHoe yCTpOVICTBO nopaeT CUMrHan 4yepes BblXoq Hwuke onsa noBblieHUs
Hanps>XeHusd.

YcTponcTBO NogaeT curHan Yyepes Bbixop, Boile ons noHWKeHus

Hanps>eHus.

Ta6n. 80: JeincTtene

HanpasneHune nepeknioyeHns Q (onums)

C noMoLLbIO 3TOro NapaMeTpa MOXHO HACTPOWUTb HaNpPaBNeHne NepekToYeHns
NSt PErynMpOBaHUA PEaKTUBHOW MOLLIHOCTW. DTO NO3BOMSAET M3MEHSTb PEXNM
paboTbl YCTPONCTBA B COOTBETCTBUM C KOHbUrypaumen yctpornctea PIMH un Mo-
TopHoro npueoaa. [1na Bbibopa AOCTYMHbI YKa3aHHbIe HUXe 3HAYEHMS.

HacTpoinka 3HayeHne

CraHpapT YcTpoNCcTBO NOAAET cUrHan Yepes Bbixof Beiwe ans ysennyeHus
peakTUBHOW MOLLHOCTMU.
YCcTponcTBO NOAAET cuUrHan Yepes BbIxod Huxke Ansa NoHM>XKeHus pe-

AKTUBHOM MOLLHOCTMU.

O6patHoe YcTponcTBO NOAAeT cuUrHan Yepes Bbixod Huxke ans ysenuyeHus pe-
AKTMBHOM MOLLHOCTW.
YCTpONCTBO NOAAET CUrHan Yepes BbIXof Bbile Ana noHnxxeHus pe-

AKTUBHOM MOLLHOCTMU.

Tabn. 81: Jeictene

KoHTponb HanpaBneHus nepektoyeHmns

C NoMoLLbIO 3TOro NapaMeTpa MOXHO HACTPOUTb KOHTPOSIb HAMPaBIEeHUS
nepekmodeHns. 31a GyHKLMUA NO3BOMAET NPOBEPUTD, HE BbINMOMHASTCA NN
nepektoYeHne B HeBepHOM HarpasieHum (Hanpmumep, 1M3-3a oLWMGKM SN1eKTPo-
MOHTaXa).

Mpu NepeknioYeHnn B HeBEPHOM HaMNpaBIeHUM YCTPOMCTBO reHepupyeT coob-
LeHne o cobbITn KoHTPO/Tb HarNpasieH1s nepekmoyeHmns n 6NokMpyeT aBTo-
MaTU4Yeckoe perynmpoBaHue HanpsixkeHus. ABToMaTMyeckoe perynmposaHue
Hanps>keHUsa OCTaHeTCs 3abN0OKMPOBaHHbLIM, MoKa cobbIThe He ByaeT KBUTUPO-
BaHO.
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8.6.2

8.6.2.1

8.6.2.2

8.6.2.2.1

KoHTponb HanpaBneHusa nepekntoYeHns He akTUBEH, €CNi MOTOPHbIN Mpu-
BOZ, YNPABISETCS C MOMOLLbIO MOCTOSIHHOIO UMnynbca [ Pasgen 8.6.1.1,
CrpaHnua 197].

MonyyeHne nHpopmaumm o nonoxenum PIMH

NHdopmauma o pakTndueckom nonosxenunn PMNH yctporctea PIMH nepepaetca ¢
MOTOPHOro NpmBoda Ha perynatop. Cnocob nonyyeHus nHdopMaumnm o nono-
xeHunn PIMH onpepengetca Bo Bpema 3akasza. Cnocob HeBO3MOXHO M3MEHNUTb
nosgHee Yepes MeHIo.

B cooTBeTCTBMM € 3aKa3oM AaHHble o nonoxeHuu PINH nepepatoTca ogHWM 13
cnocoboB, NpeacTaBAeHHbIX HMXeE.
- Uwndposon curHan
- BCD
[OBOWYHbIN KOO,
- Kopgpes
- ['pynna 3ambiKaloLx KOHTAKTOB
- [leKagHblM psig KOHTAKTOB
- AHanorosbI cUrHan
- Moagsoanmsiii Tok (0/4...20 MA)
- Hanpsxenne (0...10 B)
- Pe3ncTopHbI KOHTaKTHbIN psig

MonyyeHne nHpopmaumm o nonoxerHunn PIMNH ¢ nomousto undposoro
curHana

MHdbopMaumio o nonoxerun PIMH MoxHO AononHUTeNbHO NepenaBaTh C MO-
TOPHOro NpMBOAA Ha YCTPOMCTBO B BMAE LMdpoBoro curHana. [lononHutens-
Hble HACTPOWMKMN He TpebytoTca.

AHanorosbli cUrHan anas nonydyeHuns nHopmaumm o nonoxxkeHmm PrH

Mopsoaunmbii Tok (0/4...20 MA) nnu HanpsixeHue (0...10 B)

[na nonyyerus nudopmaumm o nonoxeHnn PIMH yepes aHanoroebi curHan
HeobXOAMMO HAaCTPOUTD, Kakume nonoxeHus PINH cooTBeTCTBYIOT MUHMMANBHO-
MY 1 MakCMMaslbHbIM YPOBHSAM aHaNIOrOBOro CUrHania.

Mprbop ckoHdUryprpoBaH Ha 3aBOAE-M3roToBUTENE B COOTBETCTBUM C 3a-
KazoMm. Ecnum HeobxoanMo BHECTU M3MeHeHKs, cobnioaanTe ykasaHus, co-
aepxxalimecs B nocnedyoLx pasgenax.

Mos. npn MakcC. aHaJIOroBOM CcuUrHane

[aHHbIM napamMeTp No3BonseT HacTpomnTb nonoxeHue PINH ycTtponcTea PITH,
COOTBETCTBYIOLLEE MAKCMMaNIbHOMY YPOBHIO aHa/IOrOBOrO CUrHana (Hanpumep,
20 MA npn curHane 4...20 MA).

MonoxeHue PMNH npu MakcMManbHOM ypOBHE aHa/IOrOBOro CUrHana HacTpaum-

BAeTCA yKasaHHbIM HUXKe 0BPasoM.

1. BoibepuTe nyHKT MeHio Hactpoiiku > MonyyeHne nHpopmaLmm o nonodxe-
Huun PINH yepes aHanoroBsbi curHan > [1o3. npu Makc. aHaNnoroBoM CUrHa-
ne.

2. Hactponte nonoxerue PINH.

3. YTOObI COXPaHUTb M3MEHEHHbIV MapamMeTp, HAXMUTe KHOMKy MpuMeHnTb.
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8.6.2.2.2

[Mo3. Nnpy MUH. aHANOroBOM CUrHane

[aHHbIM napameTp no3sonseT HacTpouTb nonoxeHue PINH yctporcTea PIH,
COOTBETCTBYIOLLEE MUHNMAIBHOMY YPOBHIO aHANIOrOBOro CUrHana (Hanpumep,
4 MA npu curHane 4...20 MA).

HusxHee nonoxerue PIMH HacTpansaeTcs ykazaHHbIM Huke 06pasomMm.

1. BoibepuTe nyHKT MeHio Hactpoiiku > MonyyeHne nHpopmaLmm o nonoxe-
Huun PINH yepes aHanoroBbili curHan > [1o03. Npu MUH. aHaNOroBOM cuUrHarsne.

2. Hactpomte nonoxeHwne PINH.

3. YTOObI COXpaHUTb M3MEHEHHbI NapamMeTp, HaxkMuTe KHoMKy MpuMeHnTb.

Pe3ncTopHbIi KOHTAKTHbIV pag,

BbinonHuTe KanMbpoBKy Npu TeMNepaType OKpy>KaloLLen cpefbl, COOTBeT-
CTBYIOLLEN HOPMabHbIM YCIOBUAM 3KCMNyaTalUMM. STO NO3BOMAUT YMeHb-
LWWTb NOrPeLHOCTU N3MepeHUs], BO3HMKaOLLMe Npu KonebaHmax Temnepa-

TYP.

YTobbI pernctprposats nonoxenusa PINH ¢ nomMoLbio pe3ancTopHOro KOHTaKT-
HOro psaa, HeOBXOAMMO BbIMOMHWUTL KaMOPOBKY. 115 3TOro HacTpoiTe noso-
>xeHws PIMH yctponcTsa PIH, cooTBeTCTBYOWME MaKCUMANbHOMY U MUHUMaSTb-
HOMY YPOBHIO aHA/IOFOBOrO CUrHasa. 3aTeM nepekstodnte yctporcteo PIMNH no
BCeMy AManasoHy nepeksodeHuit. Becb npouecc KanmbpoBKM BbIMOHAETCS C
MOMOLLbIO MacTepa KannmbpoBKy.

KaﬂM6pOBKa BbIMOTHAETCA YKAa3aHHbIM HMXKe O6pa3OM‘

1. BbibepuTe nyHKT MeHto HacTpoiku > Kanu6poeka WKR.
2. Boibepute napametp lMo3. npu Makc. aHaIOroBoM curHane.
3. Hactponte nonoxerue PINH.
4. Y10bbI COXPaHUTD U3MEHEHHbIV MapaMeTp, HAXXMUTE KHOMKY MpUMeHnTb.
5. BbibepuTe napameTp Mo3. npu MUH. aHaNOroBoOM cUrHarne.
6. HactpownTe nonoxerwne PINH.
7. YT06bI COXPaHUTD U3MEHEHHbIV MapaMeTp, HaxXMUTe KHOMKy MpUMeHnTb.
8. Haxxmunte kHomky Myck.
» 3anyckaeTcsa MacTep KasMbpoBKM.
9. HaxmunTe kKHonky Oanee.

10. War 1: Bpy4Hyto nepekntoumTe ycTtporctao PINH B MakcrManbHoe nonoxe-
Hue PIH.
1. HaxmuTe kHonky Oanee.
» LUar 2: ycTpoicTso kanubpyeT Bbixod Toka. [ocne 3Toro nepenamnte K
wary 3.
12. War 3: Bpy4Hyto nepekntoumnTe yctporctao PINH B MUHMMansHoe nonoxe-
Hue PIMH.
» LUar 4: ycTpoMcTBO paccumMTbIBAET CMellleHre. 3aTeM neperamTe K Wwary
5.
13. LWar 5: HaxmuTe kHonky Janee ons 3aBeplieHnsa KannbpoBKu.
» Kannbposka ana nonydeHna MHGOpMaLmm o MoIOXKEHUN C MOMOLLbIO pe3u-
CTOPHOro KOHTAkTHOMO psAa BbIMOMHEHA.
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9 TexHnyeckoe obcny>xuea-
HMe u yxop,

9.1 Ouncrka yctpomncTea

[ns ouncTkm Kopryca yCTpOMCTBa MCMOMb3yMTe CyxXyto TKaHb.

9.2 O6HoOBNEHME NPUKIAAHOIO MPOrPaMMHOro

obecneyeHus

MoBpexaeHne yCTPOCTBa U3-3a HECOOTBETCTBUS S1EKTPOMOHTA-
a v KoHbUrypaumm.
Ecnm koHdUrypaums BXOAOB U BbIXOAOB YCTPOMCTBA M3MEHAETCA MyTeM 06-
HOBJTEHNA MPUNKNaOAHOIo NporpaMMHOro O6eCl‘queH|/lﬂ, yCTpOl?ICTBO MOXeT
6b|Tb NOoBpeXOeHO N3-3a HECOOTBETCTBYHOLLENO 2/IEKTPOMOHTaXa.
> |_|epe,El, OBHOBMEHVEM NPpMKNagHOro NporpaMMHoOro O6eCI'Ie‘-|eHl/Iﬂ noaco-
eanHunTe yCTpOIZCTBO COornacHo rlpl/lﬂaraeMOlZ OBHOBEHHOM CxeMe coegn-

HeHunA.
° O6paTl/ITe BHNMaHMe, YTO Bbl MOXeETE NepeHecTn nprknagHoe nporpaMmm-
I Hoe obecneyeHune TONbKo Ha YCTpOI;ICTBO Cc noaxogauwmm Cepl/llZHbIM HOMe-

poM. CepninHblin HOMep, COOTBETCTBYIOLLMIA MPOrPaMMHOMY obecnedeHnio,
yKasaH B npunaraemMom dbarne config. txt.

° O6HoBUTe NpUKNaaHoOe NporpaMMHoe obecnedeHne ISM® n

I MCONTROL®7R-A no otaensHocTu. MNepen obHOBNEHWEM CUCTEMA aBTO-
MaTnyeckmn nposepseT Bepcuio. Ecnv Bepcuu He coBnadatoT, Ha ancnnee
0TOBpPa3NTCA COOTBETCTBYIOLWEE COODLLEHME.

MpuknagHoe nporpamMmmHoe obecnederne ISM® 1 MCONTROL® 7 R-A MOXHO

OBHOBUTL MO CedyioleMy nyTu:

- CucTeMa oHMnanH-BM3yanmsaummn: NnpukiagHoe NnporpaMMHoe obecneveHme
HaxoamTca Ha MK 1 MoxeT 6bITb UMNOPTUPOBAHO Yepes CUCTEMY OHTANH-BU-
3yanmMsaumu.

[lna sToro BeiNnonHUTE cnepytollee.

1. CkonupynTe nNpuknagHoe nporpammHoe obecnedenme Ha MK,

2. YcTaHOBUTE COeAMHeHMe C cucTeMom Busyanmsaumm. [»Pasgen 9.2.2, Ctpa-
Huua 203]

3. O6HoBUTE NpuKIagHoe nporpamMMHoe obecneyerne ISM® [ Pasgen 9.2.3,
CrpaHnua 205] nnm nprknagHoe nporpamMmmHoe obecnederHne MCONTROL®
7 R-A [»Paznen 9.2.4, CtpaHumua 206].
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9.21

9.2.2

KonupoBaHue npuknagHoro nporpaMMHoro obecneyeHums Ha
MK

Mepes 3arpy3kon NpoBepbTe, Kakas BepChsa NporpamMMHoro obecnevyeHus
yCTaHOB/EHa Ha BalleM ycTpoicTae (MyHKT MeHto [JaHHble > Cuctema > O6
yCTPOMCTBE). 3aTeM 3arpysmTe naket 0OHOBMEHNA 414 Balleil BepCum Npo-
rpaMMHOro obecrnedeHns, Kak OnmcaHo Hmxe.

MocnenHion BepCUio NPUKIAAHOrO MPOrPaMMHOro obecneyeHUs MOXHO 3arpy-
31Tb Ha KIMeHTCKoM nopTane Reinhausen GmbH. [1ns 3Toro BeinonHnTe cnegy-
oLlee.

1. MNepenouTte Ha BebG-canT www.reinhausen.com.

. HaxxmuTe kHomnky myReinhausen.

. BBeouTe Balum yyeTHble AaHHbIE UK 3aperncTpupymTecs.

. B obnactn myEquipment Haxmute kHonky OTKpbITb.

. Ecnu HyxHOe ycTpoicTBO He 0TOBpaxaeTcst B CMcKe, HAXXMUTE KHOMKY [o-
6aBUTb YCTPOMCTBO 1 YKaXNTe ero AaHHble (3aBoACckoN HoMep, 0603Have-
HWe, MecTon T. 4.).

6. BbibepuTe B crnvcke HeOBXOAMMOE YCTPOUCTBO.

7. Ha Bknagke MukponporpaMmHoe obecneyeHue BoibepuTe YCTPOMCTBO, 3a-
TeMm ons nyHkTa Bepenn MO BoibepuTe TpebyeMyto BEPCUIO N HAKMUTE
kHonky Co3aaTe MUKpornporpaMMHoe obecneveHune. Eciv MykponporpamMmm-
Hoe obecrneyeHe aBTOMATMYECKM He CO30aeTCs, MOsSBAAeTCA KHOMKa
3anpoc, ¢ NOMOLLbIO KOTOPOW Bbl CMOXeTe OTMPaBUTb 3arpocC B KOMMAHMIO
Reinhausen GmbH.

» MukponporpamMmmHoe obecnedeHne cosgaetca. Korga Mrmkponporpamm-
Hoe obecneyeHve OyoeT AOCTYNHO AN 3arpy3Ku, Bbl NONy4YnTe cooblLie-
HUE MO SNEKTPOHHOW NoYTe.

8. HaxxMmTe KHOMKy 3arpyauTb, YToObl COXpaHUTL MUKPOMPOrpaMMHoe obec-
nevenHue Ha lNK.

9. HaxmuTe KHOMKY ..., 4TOObI 0TOOPA3UTL XeLU-3HAYeHWe AN NPOBEePKM 3a-
rpy3Ku.

10. Bblumcnute xell-3HayeHMe 3arpykeHHoro zip-ganna Ha sawem MK 1 cpas-

HWTE ero C xell-3Ha4yeHreM, oTobpaxkaeMbIM Ha KIMeHTCKOM nopTane. Ecnm
3HAYeHMS MAEHTUYHBI, Garn 3arpysuncs KOppekTHOo.

g~ wN

B 3aBMCKMMOCTM OT BalLewn onepaLMoOHHOMN CUCTEMbI Bbl MOXETE BbIYUCANTL
xell-3HadeHne darna Heckonbkmumm cnocobamu. Ecim Ha koMnbloTepe
ycTaHoBfeHa onepaumnoHHas cuctema Windows 10, xell-3HauyeHne MOXHO
paccymMTaTb B KOMAHOHOM CTPOKE C MOMOLLBIO CriefytoLLen KOMaHabl:
certutil -hashfile <Umsa danna>.zip sha256

11. PasapxueupyliTe zip-daitn Ha KoMnbloTepe.
» [MpuknagHoe nporpaMMHoe obecrneyeHne 3arpy3nnocb KOPPEKTHO.

YcTaHoBKa COeAMHEHUSA C CUCTEMOW BM3yanusauum

CoeanHeHMe C CUCTEMOM BU3YaiM3aLmm MOXHO YCTAaHOBUTL YKa3aHHbIM HUXKe
obpasom.

TpeboBaHus K cucteme

[ns pocTyna Kk cucteMe oHNanH-susyanmsaumm Tpebyetca K ¢ 6paysepom ¢
nopgaepxkon HTMLS. MHamkaums onTvManbHO paccymTaHa Ha YKasaHHbIe HuxKe
Opaysepbl.

- Microsoft Edge

- Google Chrome™
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YcTaHOBKa coeiMHeHUs Yepes nepeaHnin HTepdenc

[nsa coeonHeHus yepes nepedHWin MHTepdEnC yCTPOMCTBO OCHALLEHO cepBe-

pom DHCP. [1na ycTaHOBKM coeAnHeHUs Yepes nepedHnin HTepdeinc Boinon-

HWTe crneayloLme OeNCTBUSA:

1. Coenumrute MK 1 ycTponcTso ¢ nomoulbio kabens Ethernet (wtekep RJ45)
yepes nepeaHunin MHTepdeiic.

o
11
i
®
0

Bl me

TAPCON
0

Puc. 108: YcraHoBKka coefnHeHusa yepes nepeaHuii nHtepedenc

2. AktmsupyinTe Ha [NK aBTOMaTn4eckoe npucsoeHune IP-agpeca yepes DHCP.

3. YkaxuTte Ha I1K B bpaysepe IP-agpec cuctembl Bu3yanusaumm http: //
192.168.165.1 Unn Npu akTMBMpoOBaHHOM SSL-undpoBaHum https://
192.168.165.1.

» 3anycTuTca cucTeMa BU3yanmsaummn.

YcTaHoBKa coeguHeHus Yepes nHTepdenc Ha 3aaHern naHenn Moayns
6noka CPU

YTOBbI YyCTAHOBUTL COeAMHEHME C CUCTEMOW BU3Yanm3aumm Yyepes nHTepdeinc
Ha 3agHeln naHenn, Heobxoammo noakMounTb MK K MHTepdeicy X2 nnu X3 mo-
nyna CPU. MHtepdeiic He ncnonbsyet cepeep DHCP, nosToMy Bbl AOMXKHbI NpU-
cBouTb cBoeMy MK noctoaHHbIM IP-agpec. [pu aToM cobniofanTe npreeneH-
HbI HVXXe NpUMep KOHGUrypaumn.

UHTepoderic KoHdurypauus

CraHpapt CPU-X2 IP-appec: 192.168.165.1 (He HacTpanBaeTca)
MK IP-appec: 192.168.165.100
Macka noacetun: 255.255.255.0
OnumoHanbHo CPU-X3 IP-appec: 192.0.1.230 (3aBoackasa HacTpon-
Ka)
MK IP-appec: 192.0.1.100

Macka noacetun: 255.255.255.0

Tabn. 82: MNpumMep KoHUrypauum nHTepdeicos

TpeboBaHusa K cucTeMe

[na goctyna k cncteme oHnanH-susyanmsaunn tTpebyetca MK ¢ 6paysepom ¢
nopgaepxkor HTMLS. MHamkaums onTvManbHO paccymTaHa Ha YKa3aHHbIe HuKe
Opaysepbl.

- Microsoft Edge

- Google Chrome™
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9.2.3

YBEOOMJIEHUE

[ns ycTaHOBKM COEAMHEHUS BbINOMHUTE Criefytollee:
1. CoeamnHuTe MK 1 ycTpoitcTBO € nomollbio kabens Ethernet (utekep RJ45)
yepes nHTepdeinc CPU-X2 nnn CPU-X3.

D

RS232

CP - 8050
&

Rs485

ETH N ===

s

\{

£
2
[m]
[m}
m
kil
=]

0

ETH <

ooogoo

Puc. 109: NpumMep ycTaHoBKM coenmHeHns Yyepes uHtepdenc CPU-X2

2. MpuceonTe lNK yHMKanbHbIN IP-aapec, KOTOPbIN HAXOAUTCS B OAHOW NOACETH
C YCTPOMCTBOM (Hanpumep, 192.168.165.100).

3. YkaxunTe IP-agpec cncteMbl BU3yanusaumm (192.168.165.1) B Opaysepe Ha
MK.

» 3anycTuTCca cucTemMa BU3yanmsaumn.

O6HoBneHue npukKnagHoro nporpaMMHoOro obecneueHuns
ISM®

OnacHocTb noBpexaeHusa ¢annoBon cuctembi!

Mpwu owmnMboYHOM Nepefaye AaHHbIX MOXHO NOBpednTb GannoByto CUCTEMY.
Mpw noBpexaeHnn GannoBo CMCTEMbl BO3MOXHO HapyLueHue paboTh
YyCTpOMCTBA.

> Bo BpeMsa nMnopTa He oTKNoYanTe 3neKTponmTaHue yCTpocTBa.

Mpu nMNopTe obpasa cncTeMbl AN OOHOBNEHNS CUCTEMHOMO MPOrPaMMHOMO
obecneyeHns ¢ Bepcum 3.xx 0o 4.xx Ha ycTponcTeax ISM® Gen.2 cobnopainTe
NpVBeAeHHbIe HUXe YKa3aHMs.

- Ecnu Bbl MnopTupyeTe 0bpas cucteMbl Bepcun 4.xx, MIMNOPTMPOBaTb 0b6pas
cucTeMbl Bepcum 3.xx ByaeT HeBO3MOXHO (OTCYTCTBME Nepexoda Ha 6onee
PaHHIOK BEPCUIO).

- O6HOBMEHWE CUCTEMHOMO MPOrPaMMHOro obecnedyeHus ¢ Bepcum 3.xx A0
4 XX NpoxoAmMT B ABa 3Tana. DTO 03HAYAET, YTO BO BpeMsd OOHOBMNEHWS
YCTPOWCTBO Nepe3arpyXaeTcst HeCKorbko pas. Bo Bpems npouecca He oT-
KtoYanTe YCTPOMCTBO OT UCTOYHMKA MUTAHMUS.

- YcTponcTBo nHdpopMUpyeT 0 xofe 0BHOBMNEHWS Yepes CUCTEMHbIN XypHas
[»Paspgen 8.1.8, CtpaHnua 87].

- Ecnun yacTts npouecca obHoBNEHMA 3aBepLUIMIACh C OLNMOKOM, NonpobyriTe
MMNOPTUPOBaTbL 06pas cMcTeMbI ellle pas. Ecinm 0BHOBUTL CUCTEMY CHOBA He
yOAN0Ch, CBAXMTECh C KOMMNaHuern Reinhausen GmbH.
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9.2.4

YBEJOMJIEHWE

lMoarotoBka

v CuctemMa oHnarH-emM3yanmsaumm BoizsaHa. [P Pasnen 9.2.2, Ctparumua 203]

1. HaxmuTe kHonky LOGIN v BoamTe B CUCTEMY KakK MOJ1b30BaTeNb C POSIbiO
HacTtponwumk nnm AoGMUHUCTpaTOp.

2. BbibepuTe nyHKT MeHio JaHHble > Cuctema > O6 ycTponcTse 1 3anuimTe
BEpPCUIO MPUKIAAHOIro NpOrpaMMHoro obecrnederuns ISM®.

Co3paHue pesepBHOM KOMUKW NPUKIAQHOIO NporpaMMHoro obecneye-

Husa ISM® n namMaTn cobbiTni

1. BbibepuTe nyHKT MeHto HacTporiku > SkcrnopT > O6pas cuctemsl.

2. BbibepnTe napameTp ¢ nctopmen 1 onumoHansHo ¢ TPLE, a 3aTeM HaxmmnTe
kHonky Janee, 4ToObl 3KCMOPTUPOBATL PE3EPBHYIO KOMUIO TEKYLLEN CUCTe-
Mbl.

3. Ecnm Bepcumd nporpaMMHoro obecrniedenHns 6onee paHHsas, 4yem v3.430, co-
3[anTe pe3epBHYIO KOMMIO HAaCcTpoek Bpy4dHyto (HacTponku > SkcnopT > Ha-
CTpOWKH).

4. [Ins 3anycka akcnopTta HaxkMmKTe KHomnKy HavyaTb akcrnopT.

5. BbibepuTe nyHKT MeHtio HacTpoiku > DkcnopT > [NamMaTb cobbiTuid, 4ToObI
SKCMOPTUPOBATL Pe3EePBHYIO KOMMIO NamMaTn cobbitnin (CSV-darin).

6. [1nga 3anycka skcnopTta HaxkmuTe KHonKy HavaTb skcnopT.

O6HoBneHMe NpUKIaQHOro NporpaMMHoro obecneveHus ISM®

Mpwr 0BGHOBAGHNN NPUKNAOHOMO NporpaMMHoro obecnedeHmd ISM® namMaThb
COBbITUIN Ha YCTPOMCTBE OYMLLAETCA.

1. BoibepuTe nyHKT MeHto HacTpownkn > MmnopT.

2. HaxxmuTte kHomky Mouck, BbibepuTe daitn Ans MMnopTa U HaXKMUTE KHOMKY
3anyck BbIrpy3Ku.
» BblnonHseTca nposepka daina.

3. Onuus: BbibepuTe HEOBXOAMMbIE 3HAYEHMS NapaMeTpoB ANa UMIopTa.

4. HaxmuTe KHoMKy 3anyck oGHOBMEeHUS.
» PaboTa ycTpoicTBa (KOHTPOSb, perynmposaHme) npe-

KpaliaeTcs.

» [Mocne nMNopTa AaHHbIX YCTPOMCTBO nepe3arpysuTcs. Bo Bpemsi nepesarpys-

K pene copacbiBaloTCs.

KoHTponb pe3ynbTarta

1. Boibepute nyHKT MeHto JaHHble > Cuctema > O6 ycTpoWcTBe 1 cpaBHUTE
BEPCMIO MPUKNAAHOrO MPOrpaMMHOro obecrneyeHns ¢ npeasapuTensHo 3a-
nucaHHon Bepcuelt. Bepcust MO gosmkHa 6biTb 6onee NosgHen.

2. Ecnu Bepcust nporpamMmmHoro obecnedyeHns nepen obHosneHneM bbina 6onee
paHHen, 4eM v3.430, UMNOPTUPYINTE HACTPOMKM BPYUHYIO.

O6HoBNEHMNE NPUKNAAHOIro NPOrpaMMHOro obecnevyeHms
MCONTROL® 7 R-A

OnacHocTb noBpexaeHusa dparnoson cuctemol!

Mpwu owmnboYHOM Nepedave AaHHbIX MOXHO NOBPednTb GanoByto CUCTEMY.
Mpw noBpexaeHnn GannoBor CUCTEMbl BO3MOXHO HapyLUeHWe paboTh
YyCTPOMCTBA.

> Bo BpeMs nMnopTa He oTKtoYanTe 31eKTponnTaHe yCTpOMCTBa.

206 TexHuuyeckoe obcny>xxmBaHve u yxop 12882293/01RU




lMoarotoBka

v CuctemMa oHnarH-smn3yanmsaumm BoiaeaHa [P Pasgen 9.2.2, Ctparnua 203].

1. HaxmuTe kHonky LOGIN v BoamTe B CUCTEMY KakK MOJ1b30BaTeNb C POSIbiO
HacTtponwumk nnm AoGMUHUCTpaTOp.

2. BbibepuTe nyHKT MeHio JaHHble > Cuctema > O6 ycTponcTse 1 3anuimTe
BEpCUIO NPUKNaAHOro nporpamMmmuoro obecnedeHns MCONTROL® 7 R-A.

O6HoBneHne NnpuUuKnagHoOro nporpaMMHoOro obecneveHus

MCONTROL® 7 R-A

1. BbibepuTe nyHKT MeHto HacTpoiiku > MnopT > PesepeHas konus n obHoB-
neHus.

2. HaxxmuTe kHonky Mouck, BbibepuTe dainn Ana uMnopTa n HakMUTe KHOMKY
3anyck BbIrpy3Ku.
» BbinonHseTcs nposepka dpanna.

3. Onuws: BbIbepuTe HeobXoAMMbIe 3HAYEHMst NapaMeTpoB 471 UMMNoPTA.

4. HaxxmuTe KHoMKy 3amnyck oBHOBNEHNS.

> BAIFEO)NIF51415 PaboTa ycTpoicTBa NpekpallaeTcs.
» [locne MMNopTa AaHHbIX YCTPOMCTBO Nepe3arpy3mTcs.

KoHTponb pesynbTata

> BblbepuTe nyHKT MeHto JaHHble > Cuctema > O6 ycTpoincTse 1 CpaBHUTe
BEpCUIO NpUKIaaHOro nporpamMmmuoro obecnederns MCONTROL® 7 R-Ac 3a-
nucaHHon nepef 3TnM Bepcuen. Bepcua MO gomkHa 6biTb Bonee nosgHen.
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10 YcTpaHeHne HencnpaBHO-
cTeun

10.1 Ob6Lwme HencnpaBHOCTH

HeucnpaeHocTb / noapo6Has uH- MpuunHa Cnocob ycTpaHeHus
$opmauus
He paboTtaer OTcyTCTBYET 3N1eKTponuTaHune [poBepbTe anekTponuTaHue.
- Ceetommon O He roput Lo
P CpaboTan npegoxpaHuTenb Casaxkutech ¢ koMnaHuen Reinhausen GmbH.
He paboTtaet Owwnbka ycTpoictea 1. MposepbTe COOBLIEHNSA N3 CUCTEMHOIO
- CWO AVR STATUS roput kpac- XypHasna B cucteme Busyanmsaumn v, npu
HbIM HEOBXOAMMOCTH, YCTPAHUTb MPUYMHY
- bBe3s coobuennit O: coct. OK OLIMBKM.
- Cucrema Busyanusaumm otobpa-
xaeT nHaukaumo Owmbka 2. lNepe3arpysuTe yCTPOWCTBO.
ycTpomncTBaa.
3. Ecnv npobnema He ycTpaHeHa, BbiNoaHUTe
SkcnopT HacTpoek [P Paspen 8.1.20.1,
Ctpanunua 108], a 3atem Cbpoc Ha 3a-
BOLCKME HACTPOMKM YCTPOMUCTBA.
4. Ecnu He ygaeTcs yCTpaHnTb oLmnbKy, CBs-
XuTech ¢ komnaHuen Reinhausen GmbH.
Pene «KCTYyHaT» Bbicokas SNeKTpoOMarHMTHaa Harpyska MCI'IOJ'IbByﬁTe 3KpaHMpOBaHHbIe Ka6en|/| nnu BHeLll-
Hue GUnbTPSI.
lMnoxoe 3a3emneHne MpoBepbTe PpyHKLMOHANBbHOE 3a3eMIIEHMe.

Tabn. 83: O6wue HencnpaBHOCTM

10.2 CPU

HewncnpaeHocTb / nogpo6Has uH- Mpuunna Cnocob ycTpaHeHus

$opmaums

He paboTaet OTcyTCcTBYeT a/1eKTponuTaHne MpoBepbTe anekTponuTaHue.
- CW[ RY He roput
- CW[I ER He roput

He pabotaet 3anyck cucTeMbl MopoxxaunTe, Noka cMcTeMa NOMHOCTLIO 3aMyCTUTCS.
- CWLO RY muraet
- CWOER roput

He pabotaer Mopynb o6Hapywun owmnbky Casaxutech ¢ koMnaHuen Reinhausen GmbH.
- CNAORY roput
- CWOER roput

Tabn. 84: HeucnpasHoctn mogyns CPU

208 YcTpaHeHue HencnpasBHocTen  12882293/01 RU



10.3 OTtcyTcTBUME perynmpoBaHus B pexknme «AB-

MposiBneHne/ocob6eHHOCTb NposiB-

neHusa

YnpasnstoLime KOMaHAbl yCTPOUCTBA

He BbIMNOJIHAKOTCA.

TO»

MpuunHa

MepeknioyaTenb pexxumos «MecT-
HbI/AUCTAHUMOHHbBINY» B MOTOPHOM
npuBoAe yCTaHoBMEH Ha «MecT-

HbIA».

YCTpaHeHVIe HeuncnpaBHOCTU

MpoBepbTe pexuM ynpasnexus. [pn HeobxoanMo-
CTW CKOPPEeKTUpYWTE.

OTCyTCTByeT coegunHeHue.

I'IpOBepre SN1eKTpuyeckoe noaknroyeHne no cxemMe.

ABTOMaTMYeCKOe perynmpoBaHmne

Hanps>keHUs 3a610KNMpOBaHoO.

- CNO ABAPUIA ropuT B cooTBeT-
CTBUU C KOHUrypaumeit cobbiTus
1 UMeeT MecTo COOTBETCTBYIO-
Lwee cobbiTue.

[MpeBbllLeHO rpaHMYHOE 3HaYeHNe ¢
ﬂeﬁCTBMeM 6J'IOKVIpOBKVI aBTOMaTun-
4eCKOoro pexumMa nnm 6110KMpoBKkm
aBTOMAaTNYECKOrO U PYHHOIO peXxu-
MOB.

MposepbTe NnapameTpbl. MNpn HEOHGXOANMOCTH CKOP-

pekTupynTe.

DyHKUMA KOHTPONS HanpasneHus
nepekstoYeHns 3aperncTpmposana
HeMCcnpaBHOCTb Y MHMLMMPOBasa co-
OTBeTCTBYlOLIee cobbIThE.

MpoBepbTe NpUYKHY COBLITUS U 3aTEM KBUTUPYMNTE

cobbiThe.

3alUMTHBIN BbIK/TIOYATENb S/IEKTPO-

asuraTens cpabotan. Mimeet MmecTo
cobbiThe «3alMUTHBIN BbiKOYaTeNb
3neKkTpoABUraTens».

[MpoBepbTe NpuyMHy cpabaTbiBaHWNSA 3aLLMTHOrO Bbl-
KoYaTens snekTpoABUraTens u npy Heobxoammo-

CTU BKNIOYUTE ero.

ABTOMaTM4ecKkoe perynmpoBaHue

Hanpsa>XeHna 3a610KkM poBaHoO.

Curnan Ha Bxope «BbnokunpoBka aB-
TOMaTUYeCKOro perympoBaHuns
Hanps>KeHns».

[MpoBepbTe CTOYHMK CUTHanNa.

AKTVBEH peXnM HasHaYeHHOMW CTy-

neHun.

MpoBepbTe KOHPUrypaLmio pexxuma HazHa4YeHHOM

cTyneHu. MNpu HEOBXOANMMOCTU YCTPAHUTE NMPUUNHY.

@OyHkuma «bnoknpoBka» cBsizaHa ¢
LMdpOBbIM BXOAOM UNK € cooblLue-

HVWEM CUCTEMbI ynpaBJieHUSA.

[MpoBepbTe NCTOYHMK CUrHANa UM CUCTEMY yrpaB-
neHwus. MNpu Heo6XOAMMOCTH BbINOMHUTE cHpocC.

ABTOMaTuMyeckoe perynmpoBaHue

HanpsixeHUs 3a610KNPOBAHO.

- CnvWwKoM HM3KOe N3MEpPeHHoe
HanpsbkeHue (< 30 B).

HenpaBunbHoe nsmepeHune Hanpsi-

XeHunda.

[MpoBepbTe M3MepeHne HanpsxKeHUs.

HacTpoeHa cnvikom 6onblias wu-
pviHa Nonochbl.

YcTaHoBKTE peKOMeHAYEMYIO LUMPUHY NOMOChI.

AKTVBEH peXuM napannenbHon pa-

60ThbI.

YcTponcTBo AABNsSieTCA BEAOMbIM B

pexuMe napasnnienbHon paboTsbl.

HeT ownbku. MNpn HEOBXOANMOCTHN AEaKTUBUPYITE

pexxuM napansenbHon paboTbi.

Paspbie cBszu ¢ wnHon CAN.

HactpoeHo pencteue «bnoknposka
aBTOMATUYECKOrO pexXnMa.

MpoBepbTe KOHGUrypaumio.

Tabn. 85: OtcyTcTBME perynmpoBaHus B pexume «ABTO»
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10.4 HexenaTtenbHoe nepekniovYeHne ycTponucTaea

MposiBneHne/ocob6eHHOCTb NposiB-

neHusa

KomneHcaumsa aKTMBUpoOBaHa

PMH

MpuunHa

HacTpowka

- KomneHcauus R-X
- Z-koMneHcauus

YCTpaHeHVIe HeuncnpaBHOCTU

MpoBepbTe napameTpsbl.
Mpu HeoBXx0AMMOCTU CKOPPEKTUPYMITE.

Tabn. 86: MepeknioyeHue 6es nycka

10.5 YenoBeko-MalINHHbBIN UHTEpdENC

HewncnpaeHocTtb / nogpobHas uH-

dopmauums

MCONTROL® 7 R-A

MpuunHa

Cnocob ycTpaHeHus

Knaeuwu
- [NepekntoyeHune Mexay pexunma-
Mu PYYHOWM/ABTO HeBO3MOXHO

AxTuneeH pexxum JUNCTAHLMOH-
Hbll7l, M FOpUT CBETOAMOSA KNaBULLU

o]

HaxmuTe , 4TOBbI aKTUBMPOBATb PEXMM
MECTHBbIW.

Ovcnnen

- WHpaukaums oTcyTCTBYyeT.

SnekTponuTaHue npepeaHo.

MpoBepbTe HanpsXeHWe NUTaHWS.

HewvcnpaBeeH npegoxpaHuTens.

CesaxxuTech ¢ komnaHuen Reinhausen GmbH.

CoeaunHuTeNnbHbIM Kabenb Mexay
COM-X2 n CPU-X3 noBpexaeH.

MpoBepbTe coeanHUTENbHbIN Kabenb

Oucnnen

- OTcyTCcTBYeT peakLms Ha BBOf,

NHankauma «3asucnia.

BbinonHuTb nepesarpysky

CoobLueHne CUCTEMHOTO XypHasna

- Netmeasurement unit on
MCONTROL® 7 R-A failed

- Analog output unit on
MCONTROL® 7 R-A failed

CesixkuTtech ¢ komnaHunen Reinhausen GmbH.

Tabn. 87: MCONTROL® 7 R-A

HewncnpaBHoctb / nogpo6Has uH-

$opmaums

CucTeMa BU3yanmsaumm

MpuunHa

Cnocob ycTpaHeHus

YcTaHoBKa coeAnHEHUs C CUCTEMOM
Bwayanmaaumm HEBO3MOXHa

CoenuvHuTenbHbI kabesnb nospe-
XOEH

MpoBepbTe coeanHUTENbHbIN Kaberb.

SSL-wmndposaHne akTUBUPOBAHO

Mpumute SSL-cepTtudukar B 6paysepe.

OtkpowiTte IP-agpecc https://.

Oeaktusupyite SSL-wmndposaHme.

[lns ycTaHOBKM coeiHEHUs Yepes
nepenHUn UHTepdeic: aBToMaTuye-
ckoe npuceoeHue IP-agpeca MK
(DHCP) He akTuBMpPOBaHO

AktuupyiTe Ha MK aBTOMaTnyeckoe nonyyerue IP-

appeca (DHCP).
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HewncnpaBHocTb / nogpobHas uH-

$opmauus

MpuunHa

Cnocob6 ycTpaHeHus

YcTaHoBKa COeANHEHUS C CUCTEMOM
Bwayanmaaumm HEBO3MOXHa

[Mpwn ycTaHOBKe coennHeHMs Yepes
nHtepdenc CPU: IP-appeca Busyanu-
3aummn n SCADA HaxopaTcs B 0OQHOM

nopceTn

[MpoBepbTe HacTpolku IP-agpecoB ycTponcTBa, npun
Heo6XoANMOCTU CKOPPEKTUPYMTE UX.

Mpu ycTaHOBKe coeAnHeEHUs Yepe3
nHtepoenc CPU: MK HaxoauTtcs He B
TOW XK€ MOACETU, YTO U BMU3yanmnsa-

umsa

lMpoBepbTe HacTpoliku IP-agpecoB ycTpoicTea u
MK, np1 HeoBXOAMMOCTY CKOPPEKTUPYITE UX.

HekoppekTHoe oTobpaxeHue BU3ya-
nusauuu B Beb-6paysepe

HocTyn Kk BU3yanmsaumm yepes Beb-
6paysep nocne obHOBNEHUS MPO-
rpaMMHoro obecneyeHus

OuuctuTe KaW-NamMaATL Beb-6paysepa.

Ta6n. 88: Cuctema Busyanusaumm

10.6 HeepHble n3MepeHHble BENNYMHDI

HewncnpaeHocTtb / nogpo6Has uH-

$opmaums

MpuunHa

Cnocob ycTpaHeHus

M3MepeHHO€ Hanps>XeHne

OTCyTCTByeT KOHTaKT B KfieMMe.

- OTcyTCcTBYeT M3MepeHHoe 3Have-

Hue.

3auweMneHa nsonsaums

[MpoBoa HepoOCTAaTOYHO BCTABIIEH.

MpoBepbTe NPOBOAKY U KNEMMY.

CpaboTan MHEeNHbIN 3aLlWMTHbIN aB-

TOMarT.

MpoBepbTe NpegoxpaHUTesb.

l/I3MepeHHoe Hanps>XeHne
- VI3MepeHHoe 3Ha4YeHune CIMLLKOM

HU3Koe.

MNaperHve Hanps>eHna B UsMepu-

TeNbHOW NUHUN.

MpoBepbTe M3MepeHHOe HampsixXeHue.

VI3MepeHHoe Hanps>XeHne
- VI3MepeHHoe 3HavYeHue Koneb-

netcsa.

BoO3MOXHble UCTOYHMKM NMOMEX:

- napannienibHo NPOJIOXKEeHHbIE NPo-
BOAa;

—  nepeksoYeHus.

MpoBepbTe M3MepeHHOe HampsixXeHue.

YBenunubTe paccToaHne OoT NICTOYHUKA NoMexX.

Mpun HeobxoaMMOCTH ycTaHoBUTE GUNBTP.

MaMepuTenbHbIN TOK
- OTcyTCcTBYeT M3MepeHHoe 3Have-

O6pbiB NpoBOAA K U3MEPUTENTBHOMY
TpaHchopMaTopy Toka.

MpoBepbTe NpoBoOAKY.

Hue.

He ynaneHa 3akopauvBatoLas nepe-
MblyKa B TpaHcOpMaTope ToKa.

Ypanute 3akopaynBaioLLyto NepeMbIUKy.

M3MepuTenbHbIn Tok

- W3MepeHHOe 3Ha4eHmne CmLKOM
BbICOKOE.

- W3MepeHHOe 3HaYeHne CrIMLLKOM

HU3Koe.

BbinonHeHo HenpaBunbHoe napa-
MeTpupoBaHue TpaHcpopMaTopa To-

Ka.

McnpaBbTe napameTprpoBaHue.

Tabn. 89: HeBepHble n3aMepeHHble 3HaYeHUs
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10.7 HewucnpaBHOCTMU

MposiBneHne/ocob6eHHOCTb NposiB-

neHusa

HeuncnpaBHocTb wnHbl CAN.

- YCTpOWMCTBO OTCYTCTBYET B

cnuncke.

MpuumnHa

yCTpOIZCTBO noAKNto4YeHO HeBEPHO.

B NapasnnenbHon paboTte

yCTpaHeHVIe HeuncnpaBHOCTU

I'IpOBepre noaKn4YeHunsa.

MopknounTe cornacHo 3/1eKTpocxeMme.

Anpeca yctporicTts Ha wnHe CAN
coBnapator.

[MpucBoWnTe ycTpocTBaM pasnvyHble aapeca LWUHbI
CAN.

[Ins appeca ycTponcTBa Ha LUNHe

CAN ycTaHoBneHo 3HayeHwe 0.

HactpowTte agpec wnHbl CAN (oTnmyHbin ot 0).

HapyLeH pexum napannensHon pa-
60ThbI.

HacTpoeHbl pasHble MeToabl Naparn-
nenbHomn paboTbl 4NsA YCTPONCTB B

rpynne napannesnbHon paboThi.

MpoBepbTe KOHGUrypaumio.

HapyweH MeTop napannenbHon pa-
60Tbl «Benywmin/Begombiiny.

Bonee ogHoro yctporicTea B rpynne
napasnnienbHoln paboTbl CKOHPUrypK-
poBaHbl kKak Begywmi.

MpoBepbTe KOHGUrypaumio.

B rpynne napannenbHoi paboTbl He
cKkOHUrypuposaH Beoywimin.

MpoBepbTe KOHPUrypaumio.

HepencrteuTtenbHoe nonoxeHne
PMNH Bepyluero nnu Begomoro.

[MpoBepbTe nonoxexne PIMH.
MpoBepbTe npoBoaky. MoakniounTe cornacHo snek-
TpocxeMe.

HapylweH MeToa napannenbHowm pa-

60T1bl «Bepywmin/Benombiiny:

— HACTPOEH KCUHXPOHHbINY» pexXunM
nepeknoyeHus ana Beaywero/
Bepomoro.

OTknoHeHune nonoxexusa PMNH Bepy-
wero u Begombix.

MpoBepbTe nonyyeHve nHbOpMaLMK O MOMOXKEHUN

WS MPUYMHY, NO KOTOPOW He BbIMOSIHEHO Nepekslio-

YyeHue (HanpvMep, MexaHu4eckunin aedekT), 3aTeM

BbIMOSIHUTE OfHO U3 YKa3aHHbIX HUXe AEUCTBUN.

- BpyuHyto ckoppekTupyiite nonoxenue PIH Be-
ayuiero.

- [epesanycTtute Beayuiee ycTponcTso.

- YcTaHoBUTE NocnenoBaTeNnbHbIN PeXnm
nepekstoyeHuns Benyuiero/Bepomoro.

- [epeBennTe Benyluee yctponctso B pexxknum Be-
[lOMOrO M HacTpoOWTe ApYyroe yCTPONCTBO B Kave-
ctBe Bepyuwero.

Tabn. 90: HencnpaBHocTv B napannenbHoi paboTe

10.8 lMony4eHune HeBepHOM MHbOPMALMKN O NOSIO-

MNposiBneHne/ocobeHHOCTb NposB-

neHuvsa

HeBepHasi MHAMKAUNS CTyneHen.
- HeBepHbIf 3HakK.

»xeHum PlNH

MpuynHa

HeBepHoe noakno4yeHme.

YcTpaHeHue HencnpaBHOCTH

I'Iposepre nogkn4yeHue.
MNopkntounTe cornacHo 2N1eKTpocxeMme.

MUWHMManbHOEe 3HaYeHMe aHanoro-
BOro BXOOHOrMo CUrHasna 3afaHo He-
npaBUbHO.

MpoBepbTe NapameTpsbl.

HeBepHas nHankKaums cTyrneHen.
- WHankaums konebnetcs.

BnunsHue nomex.

SKpaHupyWTe NPOBOAKY.
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MposBneHne/ocob6eHHOCTb NposiB-

neHuvsa

HeBepHas nHaukaums ctyneHen.
- WMupnkaums konebnetca.

MpuunHa

Bnuaxue nomex.

YcTpaHeHne HemcnpaBHOCTH

YBenuubte paccTosiHMe OT UCTOYHUKaA NoMeX.
npOJ‘IO)KVITe nposoa oTAe/IbHO OT UCTOYHMUKOB MO-

MeX.

HanpasbTe curHan B pasgensHble nposoga (dunbtp,

3KpaHMpOBaHHblE NPOBOAA).

OTCyTCTBYeT MHAMKAUMSA CTyNeHel.
- Ortobpaxaercs «- -».

OTCyTCTBYET U3MEPUTENbHBIV CUT-
Han.

OrtcyTtctByeT curHan L- ana umdpo-
BOro BXopAa.

[NoakntounTe cMrHan B COOTBETCTBUN C 2NeKTpuye-

CKOW CXeMOMW.

I'IpOBepre nogkno4yeHue.
MNopkntounTe cornacHo S/1eKTpocxeMme.

OTcyTCTBYET MHAMKALWSA CTYMEHEN.

"?" 3HaK «?».

Heponyctumas koMbuHaumsa 6utos
(kom).

I'IpOBepre nogkno4yeHue.

MNmeeTcs curHan «dnekTpoasura-

Tenb B paboTe».

[MpoBepbTe XapakTepUCTMKy CMrHana.

HeBepHoe nony4yeHune nHpopmaumm
o nonoxeHun PMNH yepes pesuctop-

HbIA KOHTAKTHbIN psA.

HeBepHas kanmbposka.

BbinonHuTe KaNMBPOBKY PE3UCTOPHOrO KOHTAKTHO-
ro paga ans nonyyYeHust MHGoOpMaLMM O MONOXKEHUU
PIH.

M3MeHeHO nepexoaHoOe conpoTmB-
NIEHNE PE3NCTOPHOrO KOHTAKTHOro
psaa (Hanpumep, us-3a atMochep-

HbIX YCNOBMI MU N3HOCA).

BbinonHuTe KaNMBPOBKY PE3UCTOPHOrO KOHTAKTHO-
ro psaga ans nony4YeHust MHGoOpMaLMmM O NONOXKEHUU
PIH.

Tabn. 91: MonyyeHune nHdopmaunm o nonoxkermm PMNH

10.9 lMpo4yne HencnpaBHOCTU

Ecnu ons ycTpaHeHns HeMcnpaBHOCTU He HAMAEHO peLleHs, CBSXKNTECh C
kKoMnaHuern Reinhausen GmbH. [NoarotoBbTe yKasaHHYo H1Xe MHbOpMaLIMIO:

- CepuMHbIN HOMep,
- 3aBoAckas Tabnnuka,

- UH}OPMALIMOHHOE OKHO,

- Bepcnda nporpaMMHoOro obecneyeHuns.

ByobTe roToBbl OTBETUTL Ha yKasaHHble HMXe BOMPOChI:

- O6HOBAANOCH N NPOrpaMMHoe obecneyeHune?

- BosHukanu nu yxe npobnembl ¢ 4aHHbIM YCTPOWCTBOM B MPOLLMIOM?
- O6pauanvcs 1 Bbl B koMnaHuio Reinhausen GmbH no stomy nosoay? Ecnn

03, TO K KOMY VIMEHHO?

12882293/01RU  YcTpaHeHWe HencnpaBHOCTeN
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A OMNACHO

YBEJOMJIEHWE

214

OdeMoHTax

11 DeMoHTaX

Hanee onuceiBaeTcs 6@30MacHbIN 4EMOHTAX YCTPOMCTBA.

MopaxkeHWe anekTpnyecknm Tokom!

OnacHocTb 07149 XXKM3HW B pe3y/ibTaTe NopaXeHnd 3TeKTPpNYeCKMM TOKOM. |_|pl/l

pa60Te C 3N1EeKTpn4eCKMMN yCTaHOBKaMM 1 Ha HUX BCerga co6mo;:|,a|?|Te npen-

CTaB/1IEHHbIE HIMXKE MpaBnia 6e3OI'IaCHOCTl/I.

> OTKNOYUTE YCTAHOBKY.

> 3abnoKkMpyiTe ee 0T MOBTOPHOIO BKIKOYEHMS.

> Y6euv1Ter B TOM, 4UTO HanpaxXeHne OTCYyTCTBYET Ha BCEX NMpOBOAaX.

> 3aKopoTUTE 1 3a3eMINTE YCTAHOBKY.

> HaKpoMTe N oTropoanTe BCE PacrnofioXeHHble pAAOM OeTaliv, HaxoasA-
necd nog HanpsaxXeHmeM.

MopaxkeHne anekTpnyecknm Tokom!

Bo BpeMs skcnnyaTaumm TpaHchopmaTopa Toka C pasOMKHYTOM BTOPUYHON

LieMnblo BO3HMKAIOT OMaCHbIE BbICOKME HAMPsXKeHWs. DTO MOXET NMPMBECTU K

TpaBMaM, f1IeTalbHOMY UCXOAY U MaTepuanbHOMY yuuepOy.

> He skcnnyatupyiite TpaHchopMaTop Toka C pasoOMKHYTOM BTOPUYHOM Lie-
MblO, @ 3aKOPOTUTE €ro.

> BbinonHsmTe ykasaHua, cogepxalumecs B UHCTPYKLUMM MO aKCnnyaTaumm
TpaHcdopMaTopa Toka.

OnacHocTb noBpexaeHuns ycTponctea!

DNeKTpOCTaTUYECKUIA Pa3psia MOXET NOBPeanTb YCTPOMCTBO.

> MpuMKUTE Mepbl, YTOObI NPEAOTBPATUTL BO3HUKHOBEHME dNeKkTpocTaTnye-
CKOro paspsana Ha pabounx MOBEPXHOCTSX U 3aLLUTUTL MepCcoHan.

11.1 OemoHTax moaynsa ISM Gen.2

Mopaynb kpenuntcs Ha DIN-perKky ¢ noMoLLbto WKHHOro WwTekepa. LUnHHble WwTe-
Kepbl BCTaBNSIOTCA APYT B APYra M COEAMHAOT OTAeNbHble Moaynn. Ecnuv, nomn-
MO MoAayns, TpebyeTca CHATb WMHHbIN LiTekep, HeOBX0AMMO CHaYana AeMOHTH-
pOBaTb BCE MOAYU, FPAHMYALLME C HY>XHbIM MOAY1EM C NMPaBOM CTOPOHbI.

12882293/01RU



[ns neMoHTaxa MOOYNA BbIMONMHNTE YKa3aHHbIE HXeE aencreus.
1. OTcoennHunTe BCe LiTekepbl MOOYNA.

Puc. 110: OTcoenmHeHne wrekepa Moayns (Ha npumepe moayns CPU)

2. Pasbnokupyiite BIOKMPOBOYHbIN KPIOYOK. YBeamTech B TOM, UYTO KPIOYOK
pasbnoKMpoBaH NOMHOCTbIO.

A \]—
o
o,
e
T e
Q7
194
18, X
19,

Puc. 111: Pas6nokuposka 610KMpOBOYHOIO Kptoyka

3. MaBnekuTe Moay b, MOTSHYB ero Brepea.

Puc. 112: i3sBneyeHne moayns
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4. OnumMoHanbHO: CABUHBbTE LWMHHbIV LTeKep BMPaBo, YToObl OTCOEAHUTD ero
OT LWITEeKepOoB, rpaHNYaLLMX C HUM C NIeBOM CTOPOHbI. 3aTEM CHUMUTE LLUMHHbIN
wTekep ¢ DIN-perikn.

Puc. 113: CHATUe WnHHOro WwTekepa
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12 YTmunusauus

Mpu yTunusaumm cobnioganTe COOTBETCTBYOLLME MPEANUCAHUS, AeNCTBYOLIME
B CTpaHe aKkcnyaTaumu.

Mo Bonpocam AeMoHTaxa 1 yTunmnsaumm obpallanTecs B Ciyx0y TeXHNYeCKon
noaaepkmn komnaHum Reinhausen GmbH.
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13 TexHM4Yeckne xapakTepu-

CTUKM

13.1 DneMeHTbl MHAUKaLUU

Oucnnen

CbOHOBaFI noaceeTkKa

262 000 ugeTos (16,7 MAH)

WVGA (800 x 480 nukceneit)

XKupkokpuctannuyeckuit gucnnen 7,0", ceeToanonHas

CeeToaunonbl

8 cBeTOAMOA0B A8 MHAUKAUUKN paboTbl U COOBLLEHMI

13.2 Mogynn MCONTROL® 7 R-A

13.2.1 Bbnok anektponutannas MCONTROL® 7 R-A

MCONTROL®7 R-AACDC  MCONTROL® 7 R-A DC

[onycTuMbli guanasoH

HanpskeHumn

85...265B AC/DC
U\:100...240 B AC
U\: 110...240 B DC

Uy\: 48...60 BDC
-20 %, +15 %

[onycTuMbIh AManasoH Ya- 50/60 Ty -
cToT
MoTpebnseMas MOWHOCTbL 50 Bt 50 Bt

BHyTpeHHWIN npepoxpaHu-
Tenb

5 x 20 MM; MegneHHoaen-
CTBYIOLUMI NPefoXpaHu-
Teflb; HOMUHANbHOE Hanps-
»xeHune: 250 B AC; HoMu-
HanbHbIM Tok: 1,25 A; npous-
sogutenb LITTELFUSE INC;
tvin 02151.25MXP

5 x 20 MM; MegneHHoaen-
CTBYIOLUMI MPEfOXPAHUTENb;
HOMMHANbHOE Hanps>XeHue:
500 B AC/400 B DC; HoMu-
HanbHbIK Tok: 2,0 A; npouns-
soguTtenb LITTELFUSE INC;
Tn 0477002.MXP

UnTtepdeiic

OnucaHne MCONTROL® 7 R-A
ACDC

OnucaHne MCONTROL® 7 R-
ADC

L1 (L+)

N (L)

Tabn. 92: Pazbem X2
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ut/n

N3mepeHune 1-dbasHbin

MaMepeHune HanpsxkeHus U,: 100BAC/110BAC/120BAC/100BACY3/110B
ACV3 /120 BACY3

Honyctumas neperpyska: 250 B AC

OwnanasoH nsmepenuii: 20...200 B AC

TouHocTb namepenus (npu Uy, -25...470 °C): <+ 0,3 %
HomunanbHas yactota: f: 50 nnm 60 y; AnanasoH nsmepe-
Hus: f: 10 %

Kateropus nsmepenus: CAT Il <2000 m; CAT Il <3000 m co-
rnacHo IEC 61010-2-30

MMnynbcHoe ucnbiTatenbHoe HanpsikeHne: 5 kKB cornacHo
IEC 60255-27

WMamepeHme Toka I\:0,2/1/5 A

[nanazoH namepennin: 5...210 % ||

Honyctumas neperpyska: 12,5 A (HenpepsbieHas), 500 A (1 ¢)
TouHocTb namepenus (npu ly, -25...+470 °C): <+ 0,5 % (npu 1
A;5A); <x1% (npn 0,2 A)

HoMuHanbHas yactora: f,: 50 unm 60 y; ananasoH nsmepe-
Hua: f:£10 %

CobcTBeHHoe notpebneruve: < 0,1Brool=1A; <0,3 BT go
I=5A

Kateropusa nsmepenus: CAT Il <2000 m; CAT Il <3000 m co-
rnacHo IEC 61010-2-30

®dazoBbIli yron TouHocTb usmeperusa (-25...+70 °C): U, /I, <+ 0,5% U,/U, <+
0,3°
MaMepeHune yacToThl fy: 50/60 'y

[OnanasoH nsmepenni: 45...65 'y

TouyHocTb nsmepenus (-25...470 °C): <+ 0,03 %

Tabn. 93: TexHUYecKMe XapakTEPUCTUKN N3MEPEHMS HanPsXXeHNs/Toka

UHTepoderic BeiBop, OnwucaHue
4 N MN3ameputenbHbin
TpaHchopmaTop
- Hanps>keHus
3 L MamMeputenbHbIn
TpaHcdopmaTop
Hanps>keHus
2 | CT
1 k CcT

Tabn. 94: Pazbem X1
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13.2.2 WuTepdodeiicbl cBasm MCONTROL® 7 R-A

OnwucaHne

Mopaynb Ans KoHBepTauuu MHTepdencos 1
HocuTeneln nHpopMaumm

NHTtepdenchbl

1x RS232/RS485 (RJ45): COM-X1
1x Ethernet (RJ45): COM-X2

1x RS232 (DSub): COM-X3

1x knemMma, 9-koHTakTHaa: COM-X4

COM-X1

BHyTpeHHWIn cnucTeMHbIN MHTepdeiic ans
noaknoyeHusa nHtepdenca COM-X4 k ueH-
TpanbHoMy npoueccopy (CPU)

COM-X2

BHYTpeHHWIN cuCTeMHBIN nHTepdeitc ans
nopknodeHns MCONTROL® 7 R-A k ueH-
TpanbHoMy npoueccopy (CPU)

COM-X3

MocnenoBatenbHbIn nHTepdeinc SCADA
RS232
- 9-koHTakTHOe rHesgo D-SUB

COM-X4

9-KOHTaKTHas KnemMma

- [Mony4yeHve MHPopMaLMM O MONOXKEHUM
PIH yepe3 pe3ancToOpHbI KOHTaKTHbIV
psA

- Lwuna CAN

- TMocneposaTenbHbiit MHTepderic SCADA
RS485

- CranbBaHW4ecKou pa3Bs3Komn

1

CTS (I) (RS232); TXD-/RXD- (RS485)

2 RTS (O) (RS232); TXD+/RXD+ (RS485)
3 VCC/OUT 5/12 B (RS232)
4 TXD (O) (RS232)
5 RXD (1) (RS232)
6 GND
7 DCD (1) (RS232)
8 DTR (O) (RS232)
Tabn. 95: COM-X1 (RS232/RS485)
UnTtepdeiic BbiBog OnucaHue

1 TxD+

- . o
3 RxD+
4 NC
5 NC
6 RxD-
7 NC
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UHTepoderic BoiBopg | Onucanue

Tabn. 96: COM-X2 (RJ45)

UHTepoeric BbiBopg | Onucanue
2 RxD
3 TxD
5 GND
Tabn. 97: COM-X3 (RS232)
UnTtepdeic BbiBog OnucaHue
1 CAN-H (wnHa CAN)
2 CAN-GND (wuHa CAN)
ol »
ol e 3 CAN-L (wnHa CAN)
ofn - 4 RS485 P
Ol - 5 RS485 GND
ol s
Ol s 6 RS485N
ol s 7 U IN 10 B (pe3uncTopHbiit KOHTaKTHbIN psif)
ol -
on 8 1 OUT 20 MA (pe3ncTopHbI KOHTAKTHbIN psAA)
1
9 GND (pe3ucTopHbI KOHTAKTHbIN pag)

Tabn. 98: COM-X4

13.3 Moagynwn ISM®

13.3.1 DnekTponuTtaHue CP5.242

PULS CP5.242

[onycTuMbIN AManasoH HanpsXXeHun 85...264 B AC
88...360 B DC
U,: 100...240 B AC
U,: 110...300 B DC

[onycTuMblii ArManasoH YacToT 50/60 Ty,

Makc. noTpebnsieMas MOLWHOCTb (ANIUTENBHO) 70 Bt

Tabn. 99: TexHuyeckune xapakrepuctuku mogyns CP5.242
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13.3.2 UeHTpanbHbi npoueccop CPU

CPU
Mpoueccop 800 Ml'y,
OnepaTuBHasa namaTb 512 M6awnt

SHeproHesasucumoe O3Y (ctatu- | 256 kbant
Yeckoe bydpepHoe O3Y ¢ akkyMy-
NATOpOM)

MamMATb Ana NnpuknagHbiX AaHHbix | 4 Féant

MHTepdeiicnl 1x nocnepgosatenbHbIi RS232

1x nocnepnosatenbHbii RS485/422 (c ranbBaHM4Yeckom
pa3BsA3Kom)

2x Ethernet 10/100 M6uT (c ranbBaHM4ecKoWn pasBss-
KoMm)

Bbixopbl 2 x 1 (c ranbBaHM4eCKOW pa3BsA3KOW) ANs COOBLLEHUS
«CocTtosHne OK»
HomuHanbHoe HanpsixeHue 24/48/60 B DC

Tok AnuTenbHow Harpysku 1 A

Tabn. 100: TexHnveckue xapaktepuctukm mogyns CPU

300

B

100

50 N[ Omuyeckas Harpyska

10

0,1 02 05 1 2 5 10 A 20

| —»

Puc. 114: HarpysouHas cnocobHocTb KOHTakToB Undposbix Bbixogos CPU-X1 npu omuye-
CKOW Harpyske

NHTtepdeiic BeiBog OnucaHue
1 COCTOSAHME-OK_COM
Ll)||@e 2 COCTOSIHME-OK_NC
L|||@s
i Q4 3 COCTOSAHME-OK_NO
e ucnonb3yeTcs
L]]||@2 4 H
L|||@2
i o 5 He ncnonbayetcs
1
6 He ncnonbayetca

Tabn. 101: LLtekep X1 (cocTosHne OK)
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UHTepoderic BbiBop, OnucaHune
1 TxD+
2 TxD-
3 RxD+
4 NC
5 NC
6 RxD-
7 NC
8 NC-

Ta6n. 102: LLirekep X2, X3 (Ethernet)

NuTtepdeiic BeiBog OnucaHue
1 TXD-/RXD- (RS485/422)
2 TXD+/RXD+ (RS485/422)
3 NC
4 NC
5 NC
6 GND
7 RXD- (RS422)
8 RXD+ (RS422)

Ta6n. 103: LLitekep X4 (RS485/422)

UnTtepdeiic BbiBopg OnucaHue
1 CTS ()
2 RTS (O)
3 VCC/OUT 5/12B
4 TXD (O)
5 RXD (1)
6 GND
7 DCD (1)
8 DTR (O)

Tabn. 104: LTekep X5 (RS232)
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143 mm (5.63in)
30 mm (1.18in) 124 mm (4.88 in)

N\
ons
%]
X2

Y]

HononHutenbHble NMPpUHaaNeXXHOCTU

MepnuvakoHBepTep ans no- | NepexogHuk CM-0847 ¢ RJ45 Ha OoNTOBONOKOHHYIO NTMHUIO:

P-805D

SICAM AB0Q0 cr

132 mm (5.19 in)

Puc. 115: Pasamepbl CPU

cnepoBatenbHoro uHTep- |- F-ST, 850 M

deiica (RS232) - Papuyc pevicteus: no 1500 m

- HacTtpolika nonoxeHus nokos Non3yHKOBbIM Nepekioya-
TeneM. MNonoxxeHne NoKos AONMXKHO BbITb OAUHAKOBbLIM C

obeunx CTOPOH oNTn4eckoro kabens.

Ta6n. 105: JononHuTenbHble NPUHAANEXHOCTH

13.3.3 W3mepeHune Hanpsixkenuns U 3

N3mepeHune 3-dasHbiit

Bxopbl HanpskeHus 4 (c ranbBaHMYeCKOW pa3BsA3KOM)

HomuHanbHoe HanpsixeHne | 20...200 B

Uy (AC) 110 B, 110 B/+/3,230B

Uy Tun. (AC)

Makc. nsmMepeHHoe Hanps- 150 % Uy, ecrm U <110 B

XXeHne 110 % Uy, ecnn U, <250 B

To4HoCTb n3MepeHuns OTknoHeHne < + 0,2 % - U,
MN3mepeHune YacToTbl fu: 16,7, 50 unn 60 Ty,

nanasoH nsmepenmi: fy + 15 %
p N

Tabn. 106: TexHu4eckne xapaktepucTnkn mogynsa U 3

UHTepoderic BbiBop, OnucaHue
4 ObLee HasHauveHMe, Bbixoa, 1
Q @4 3 Obuiee Ha3HaveHMe, Bbixoa 0
Ll]||@3
i @2 2 Lindposoit Bbixog 1
L]||@ 1 1 Lindposoit Bbixon 0

Tabn. 107: LTexep X1

13 [Onsa sTanoHHbix ycnosuit +23 °C; otknoHerre 100 ppm/K
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UHTepoderic BbiBop, OnucaHune

10 He ucnonbsyetca
Q O 9 Bxopn HanpskeHusa 1, dasa
L]||@9
i Qs 8 Bxopn HanpsixkeHus 1, HEMTpanbHbIA NPOBOA,
Q @7 7 Bxop HanpsixeHus 2, dpasa
6
Q @ 6 Bxopn Hanpsi>keHus 2, HeUTpasibHbIN NPOBOA
]|
Q @4 5 Bxopn HanpsykeHus 3, dpasa
Q @3 4 Bxopn HanpsixkeHus 3, HeMTpanbHbIA NpoBOA,
L]]|@2
= 3 He ncnonbayeTcs
L]]|@:
2 Bxopn HanpsxeHus 4, dasa
1 Bxop HanpsikeHusi 4, HeMTpabHbIM NPOBOA

Tabn. 108: Wrekep X2

143 mm (5.63 in)
30 mm (1.181n) 124 mm (4.88 in)

SICAM ABODQO a1 8340

132 mm (5.19in)

Puc. 116: Paamepbl U 3

13.3.4 W3mepeHue Toka l 3

Nameperne 3-¢asHoe
HoMuHanbHbIV Tok |y 0,2..6A
1/2/5/6 A
HonycTtMas neperpyska 2xly
TouHOCTb M3MepeHua ™ OtknoHeHne <+ 0,2% -1y (1A, 5A)

OtknoHeHne <+1% -1 (0,2 A)

HoMuHanbHasa yactoTta 50/60/16,7 Ty,

CobcTBeHHoe notpebnerve |[<0,1Brool=1A
<0,3Btmpol=5A

Tabn. 109: TexHuueckne xapakTepucTnku Mogyns | 3

14 Ona stanonHbix ycnosuit +23 °C; otknoHerne 100 ppm/K
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NHTepdeiic

BbiBopg, OnucaHue

6

Bxop Toka 1, dasza

5

Bxop Toka 1, HenTpanbHbIV NPOBOA,

Bxop Toka 2, dpaza

Bxop Toka 2, HenTpanbHbI Nposof,

Bxopn Toka 3, dasza

Bxopn Toka 3, HenTpanbHbIl NpoBOA,

Tabn. 110: LTekep X1

30 mm (1.18 in)

132 mm (5.19in)

SICAM A8000 ai-g330

5®
=[C)
=[O
5®
=[O
ge

x1
O ix

124 mm (4.88 in)

Puc. 117: Pazmepsbl | 3

13.3.5 Uwndposbie Bxoabl DI 16-24 B

Dl 16-24V

Bxoabl 2 x 8, c ranbBaHN4eCKOWN pasBA3KOW ANS LUTEKepoB
HoMunHanbHoe HanpsixeHne 24 BDC

Makc. paboyee HanpseHne 31,2BDC

Nornueckunin 0 <12B

Jlornyeckasn 1 >18B

BxogHom Tok

0,9..4,8vMANpn18..31,2B

Tabn. 111: TexHu4eckme xapaktepuctuku moayns DI 16-24V

TexHuuyeckme XapaKTepUCcTmkn
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UHTepoderic BeiBop,  OnucaHue
10 Obuwee HazHavyeHne (Common)
E O 9 Obuwee HasHavyeHne (Common)
L]||@9
i Qs 8 Bxopn 7
E @7 7 Bxop 6
6
Q © 6 Bxon 5
O] e
Ol 5 Bxopn 4
Ll]||@3 4 Bxoa 3
L]||@2
— B 2
Tl 3 xon
2 Bxon 1
1 Bxopn O
Tabn. 112: LUtekep X1 (rpynna 0)
NHTepdeiic BbiBog  OnwucaHue
10 O6bwwee HasHavyeHne (Common)
E O 9 Obuwee HasHavyeHne (Common)
L]||@9
i Qs 8 Bxon 17
L|||@7 7 Bxon 16
6
E © 6 Bxopn 15
O] @
(@4 5 Bxop 14
E @3 4 Bxon 13
2
E @ 3 Bxopn 12
L]]|@1
2 Bxopg 11
1 Bxop 10
Tabn. 113: Ltekep X2 (rpynna 1)
143 mm (5.63 in)
30 mm (1.18in) 124 mm (4.88 in)

SICAM A8000 oi-g110
FAR DR R

©0000000009

132 mm (5.19in)

NG eadasg

©0000000009

Puc. 118: Pazmepbl DI 16-24V
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13.3.6 Uudposbie Bxoabl DI 16-110 B

DI 16-110V

Bxogbl 2 x 8, ¢ ranbBaHN4YeCKOWN pasBsA3KON ANs LUTEKEPOB

HoMuHanbHoe Hanpsi>keHne 110 B nocT. Toka
110...127 BAC £ 10 % (50/60 I'u)

Makc. paboyee HanpseHne 143 B nocT. Toka

144 B AC
Nornyeckun 0 <55BDC, <44 BAC
Noruyeckas 1 >82,5BDC, 296 BAC
BxogHom Tok 0,4..1,4MAnpn825..143B

Tabn. 114: TexHuyeckune xapaktepuctnkun mogyns DI 16-110V

° Mpun TeMnepaType okpy>kalolen cpefbl oT 65 °C NpoUCXOANT yXyALleHne
I XapakTepucTuk. B 3ToM cnydae akcnnyaTnpynte oqHOBPEMeEHHO He bornee
13 BxomoB.
A BHUMAHUE [MopaxkeHne aneKTpUYeCckmMM ToKoM!

Bxoabl Moayna MMeIoT ranbBaHMuYeckyto paseasky ansa wrekepos. CMelumBsa-
HWe AMaNa30HOB HAMPSXXEHWI (HAaNpUMep, Manoe 1 HYU3Koe Hamnps>keHme) Unu
Pa3nu4YHbIX Ga3 BHYTpU LUTEKepa MOXEeT CHU3UTb YPOBEHb 3aLLMTbl OT Nopa-
KEHWS S1eKTPUYECKMM TOKOM.

> Vcnonb3yiTe oanHakoBble AManasoHbl HANPAXKeHWM BHYTPY LUTeKkepa.

> Vcnonb3ayite oanHakosble $hasbl BHYTPU LITEKEPA.

UHTtepdeiic BbiBog  OnucaHue
10 O6uwee HasHavyeHne (Common)
E O 9 O6uwee HazHavyeHne (Common)
L]||@9
i Qs 8 Bxon 7
E @7 7 Bxon 6
% g: 6 Bxopn 5
s 5 Bxon 4
E @3 4 Bxopg 3
E @2 3 Bxopn 2
1
e 2 Bxoga 1
1 Bxop 0

Tabn. 115: LLtekep X1 (rpynna 0)
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UHTepoderic BeiBop,  OnucaHue

10 Obuwee HazHavyeHne (Common)
E O 9 Obuwee HasHavyeHne (Common)
L]||@9
i Qs 8 Bxop 17
O||@7 7 Bxon 16
% gz 6 Bxopn 15
i Q4 5 Bxogn 14
E @3 4 Bxon 13
% gj 3 Bxop 12
2 Bxon 11
1 Bxop 10

Tabn. 116: LLTekep X2 (rpynna 1)

143 mm (5.63 in)
30 mm (1.181n) 124 mm (4.88 in)

SICAM ABODQO pi-g112
0000000009

SNesssSees

132 mm (5.19in)

Ve ssdass

©0000000009

Puc. 119: Pasmepsbi DI 16-110V

13.3.7 Uudposblie Bxoabl DI 16-220 B

DI 16-220V

Bxogabl 2 x 8, c raslbBaHN4eCKOW pa3BA3KOM ANS LUTeKepoB
HoMunHanbHoe HanpskeHne 220 B nocT. Toka

Makc. pabouee HanpsixxeHune 253 B noct. Toka

Jornyeckunin 0 <1108B

Jlornyeckas 1 >165B

BxopHom Tok 0,3...0,7 MA npn 165...253 B

Tabn. 117: TexHnyeckune xapaktepuctukm moayns DI 16-220V

° [Mpn TeMnepaType okpyxatowlern cpeabl oT 65 °C nponcxoamnT yxyadlweHne
I XapakTepucTuK. B 3TOM cyyae skcnnyaTnpyite oAHOBpEMEHHO He bonee
13 BxogoB.
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UHTepoderic BeiBop,  OnucaHue

10 Obuwee HazHavyeHne (Common)
E O 9 Obuwee HasHavyeHne (Common)
mff=
E @8 8 BXOD, 7
E @7 7 Bxop 6
6
Q © 6 Bxon 5
O] e
E @4 5 Bxopn 4
Ll]||@3 4 Bxoa 3
L]||@2
— 3 Bxop 2
L]]@1
2 Bxon 1
1 Bxopn O
Tabn. 118: LLTekep X1 (rpynna 0)
NHTepdeiic BbiBog  OnwucaHue
10 O6bwwee HasHavyeHne (Common)
E O 9 Obuwee HasHavyeHne (Common)
mff=
E @8 8 BXOD, 17
L|||@7 7 Bxon 16
6
E © 6 Bxopn 15
O] @
E @4 5 Bxop 14
E @3 4 Bxon 13
2
E @ 3 Bxopn 12
L]]|@1
2 Bxopg 11
1 Bxop 10
Tabn. 119: LWrekep X2 (rpynna 1)
143 mm (5.63 in)
30 mm (1.181n) 124 mm (4.88in)
N
2 o
fi)=( /2
s|5e:
Sy
] el
< O
El= [SuH]
Ra(fo8
n ©2
®1

132 mm (5.19in)

NG eadasg

©0000000009

Puc. 120: Pasmepsbi DI 16-220V
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A BHUIMAHUNE

13.3.8 Ludposbie Bbixoabl DO 8

Bbixopabl (¢ ranbBaHMYeCcKoWn pa3Bsa3Kom 8 pene

[NS WTeKepoB) 4 rpynnbl HA MOAYy b

KoMMyTupyemoe Hanps>keHne DC: 24, 48, 60,110,220 B
AC:110,230B

HarpysoyHas cnocobHOCTb KOHTAKTOB MuH.: 5B DC, 10 MA

Makc. MocT. ToK: CM. Anarpammy
Makc. AC: 250 B, 3 A (8 akTMBHbIX BbIXOLAOB)

unun 5 A (4 aKTUBHbIX BbIXOAa)

Tabn. 120: TexHuuyeckme xapaktepuctukm moagyns DO 8

300

B

100 \\
[ \\ OmMuyeckasi Harpyska
U 50 q

40 N

\

30 =

20

10

0,1 0,2 0,5 1 2 5 10 A 20
| —»

Puc. 121: HarpysouHas cnocobHOCTb KOHTaKTOB LidpOBbIX BbIXOAOB MpU aKTUBHOW Harpyske

I'Iopa>|<eHV|e NeKTpU4eCKnM TokoM!

Bbixoapl Moayns DO nMetoT ranbBaHMYeckyio pasBasKky ans wrekepos. CMe-
LWMBAHME AMANA30HOB HAMNPSKEHUIM (HAaNpUMep, Manoe 1 HWU3Koe Hanpsxe-
HWE) UMW PasNNYHbBIX $as BHYTPU LUTEKEPa MOXET CHU3UTb YPOBEHb 3aLLMUTLI
OT MOPAXKEHMS SMEKTPUHECKNM TOKOM.

> Vcnonb3yiTe oonHakoBble AMANa30Hbl HANPSAXKEHWI BHYTPY LUTeKepa.

> Vcnonb3ayliTe ogMHakoBble Gasbl BHYTpU LITeKepa.

WNHTepdeiic BoiBog  OnucaHue
4 O6bwwee HasHavyeHne (Common), Bbixog 1
E Z5 3 O6buwee HasHavyeHne (Common), Bbixog 0
L]||@3
i @2 2 Bbixop 1
L@ 1 1 Bbixon O

Tabn. 121: LUrekep X1 (rpynna 0)
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UHTepoderic BeiBop,  OnucaHue

4 O6uwee HasHavyeHne (Common), Bbixog 3
E Z 3 O6uwee HasHavyeHne (Common), Bbixog 2
mf=E
E @2 2 Bbixopn 3
L)@ 1 1 Bbixog 2
Tabn. 122: LLtekep X2 (rpynna 1)
UHTepoeric BeiBop,  OnucaHue
4 Obuwee HasHavYeHne (Common), Bbixog 5
E Z 3 O6buwwee HasHavyeHne (Common), Bbixon 4
mf=x
E @2 2 Bbixon 5
L@ 1 Bbixon 4
Tabn. 123: Wrekep X3 (rpynna 2)
UHTepoeric BeiBop,  Onucanue
4 O6buwee HasHayeHne (Common), Bbixog 7
E Z 3 O6uwee HasHavyeHne (Common), Bbixod 6
mf=E
E @2 2 Bbixon 7
L@ 1 Bbixog 6

Tabn. 124: LWWrekep X4 (rpynna 3)

143 mm (5.63 in)
30 mm (1.18n) 124 mm (4.88 in)

Jugugugn(
2999

o
ol ®s8

)= (|5
Olleq*
s

SICAM ABODOQOD po-g212

132 mm (5.19in)

EOHEE 2
2929

©2009

00|

Puc. 122: Paamepbl DO 8
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13.3.9 AHanorosble Bxoabl Al 4-T

Al 4-T

Bxoppl (c ranbBaHW4eckom pasBeas-
Kown)

2x2

[nanasoH nsMepeHnn

40...400 Om (Pt100)
400...4000 Om (Pt1000)

To4HoCTb

0,19 % npwm 0...+50 °C
0,4 % npn -40...+70 °C

PedepeHcHbIN TOK

0,25 MA

Makc. conpoTueneHne npamoro n

o6paTHOro NpoBoAoB

3000m

Tabn. 125: TexHnveckne xapaktepuctukm mopyns Al 4-T

OnucaHue

IREF1-, Bbixop Toka 1

IN V1-, BXop Hanpsi>keHus 1

IN V1+, BXoa HanpsxeHus 1

IREF1+, Bbixoa ToKa 1

He ncnonb3yeTca

He ncnonbsyeTtcs

IREFO-, Bbixop Toka O

IN VO-, Bxoa HanpsixeHusa 0

IN VO+, Bxon HanpsixeHusa 0

NnTtepdeiic BbiBog
10
L[| 9
0 o
C|||@s 8
Ll}||@7 7
0| .
0] @
L]||@+4 >
Ll|||@3 4
i :
L]]|@1
2
1

IREFO+, Bbixog Toka 0

Tabn. 126: LLtexkep X1 (rpynna 0)

OnucaHue

IREF3-, BbixOA TOKa 3

IN V3-, Bxog Hanps>xeHus 3

IN V3+, Bxoa Hanps>eHus 3

IREF3+, Bbixog ToKa 3

He ucnonbsyeTtcs

He ncnonb3yeTca

IREF2-, Bbixoq Toka 2

IN V2-, Bxop, Hanpsi>keHus 2

IN V2+, BXop Hanpsi>keHus 2

NHTtepdeiic BeiBog
10
Lj|@w 9
0] o
|| @s 8
L]|||@7 7
0| .
0 o
L]||@4 >
O[> s
Ole:|
L]]|@1
2
1

IREF2+, BbIxOA TOKA 2

Tabn. 127: WWrekep X2 (rpynna 1)
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30 mm (1.18in)

SICAM ABOQO ai-a310
SNesssTaes

02000000009

132 mm (5.19 in)

©20000000609

2NesssSaas

143 mm (5.63in)
124 mm (4.88 in)

Puc. 123: Pasmepbl Al 4-T

13.3.10 AHanorosble Bxoabl Al 4

Bxogabl (c ranbBaHu4eckol pa3ess-

KOW)

4 x1

[nanasoH namepeHnn

0...20 MA, Makc. Tok ok. 20 %
0...10 B, makc. HanpsaxeHue ok. 30 %

To4HoCTb

0,15 % npun 25 °C

Tok

0,2 % npn 0...50 °C
0,3 % npn -20...70 °C
0,4 % npn -40...70 °C
HanpsixeHue

0,4 % npn 0...50 °C
0,5 % npn -20...70 °C
0,6 % npn -40...70 °C

BxogHoe conpoTueneHne

52 Om npu 0...20 MA
20,5kOmnpun 0...10 B

Tabn. 128: TexHuueckme xapaktepuctukm mogyns Al 4

UHTepoderic BeiBop,  OnucaHue
4 VO U-, Bxog Hanpsi>keHus
E Z 3 VO |-, Bxog Toka
L)@ 3
i @2 2 VO |+ Bxop Toka
L[| 1 1 V0 U+, Bxog Hanpsi>keHus

Tabn. 129: LTexep X1 (rpynna 0)
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UHTepoderic BeiBop,  OnucaHue

4 V1 U-, BXxog Hanps>xeHus
E Z 3 V1 |-, Bxoa Toka
mf=E
E @2 2 V1 |+ Bxop Toka
L@ 1 1 V1 U+, BXO4 HanpsixeHus
Tabn. 130: LLTexep X2 (rpynna 1)
UHTepoeric BeiBop,  OnucaHue
4 V2 U-, BxoA HanpsixkeHusi
E Z 3 V2 |-, Bxoa Toka
mf=x
E @2 2 V2 |+ Bxon Toka
L]||@ 1 1 V2 U+, BXOA, HanpsixxeHust
Tabn. 131: Wrekep X3 (rpynna 2)
UHTepoeric BeiBop,  Onucanue
4 V3 U-, Bxog Hanps>xeHuns
E Z 3 V3 |-, Bxoa Toka
mf=E
E @2 2 V3 |+ Bxoa Toka
L@ 1 1 V3 U+, BXxo4 HanpsixeHus

Tabn. 132: Ltekep X4 (rpynna 3)

143 mm (5.63 in)

30 mm (1.18in) 124 mm (4.88 in)
N

2 [H[®4] o
s
8 [l
2

= [H[[O4] 0
3|0]oefs
]

)= (|5
Olleq*
s

132 mm (5.19 in)

EOHEE 2
2929

©2009

00|

Puc. 124: Pazmepsbl Al 4
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13.3.11 AmHanorosbie Bbixoabl AO 4

Bbixopabl (c ranbBaHuYeckown paseas- | 4 x 1
Kown)
[uranasoH curHana Makc. 0...10 B npu Harpyske MuH. 1 kKOM
Makc. 0/4...20 MA npu Harpyske Makc. 1 kKOM
TouHoCTb 0,3 % npwn 25 °C
0,4 % npn 0...50 °C
0,7 % npn -20...+70 °C
0,8 % npun -40...+70 °C
Pe3ncTopHbI KOHTaKTHBIN psa MaxkcuManbHoe conpoTtusnenue: 100...600 Om;
MaKc. KonuyecTso nonoxenHui PIMH: 35

Tabn. 133: TexHuuyeckune xapaktepuctuku moayns AO 4

UHTepoeiic BeiBop,  Onucanue
4 He ncnonbayetca
E @4 3 VO0- Bbixog Toka/HanpsixeHus
% g z 2 VO+ Bbixofn Toka/HanpsXeHus
i D1 1 He ncnonbayetcs

Tabn. 134: Wrekep X1 (rpynna 0)

NHTtepdeiic BeiBog  OnwucaHue
4 He ncnonbayetca
E @4 3 V1- Bbixoq Toka/HanpskeHus
% g Z 2 V1+ Bbixop Toka/HanpsixkeHWst
i D1 1 He ncnonbayetcs

Tabn. 135: LWrekep X2 (rpynna 1)

WHTepdeiic BoiBog  OnucaHue
4 He ncnonbayeTca
E @4 3 V2- Bbixog Toka/Hanps>eHus
L]|@3
i @2 2 V2+ Bbixog Toka/Hanps>eHus
L@ 1 1 He ncnonbayetcsa
Yy

Tabn. 136: LLtekep X3 (rpynna 2)

UnTtepdeic Bbieog  Onucaxue
4 He ncnonbayetca
E @4 3 V3- Bbixop, Toka/HanpsXeHus
% g z 2 V3+ BbIxop, Toka/HanpsxeHus
i D1 1 He ncnonbayeTca

Tabn. 137: Lrekep X4 (rpynna 3)
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30 mm (1.18in)

132 mm (5.19 in)
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SICAM ABOQO ao-s3sp

HHEE
2029

OO
2000

143 mm (5.63in)

124 mm (4.88 in)

%

N
U

Puc. 125: Pasmepbl AO 4

13.3.12 O6beaunHeHmne B cetb COM-ETH

COM-ETH

NuTtepdenchbl

5x Ethernet uepes RJ45

RJ45

Makc. 100 M (Ha nnHwMIO)
10/100 M6éuT/c
O6w.nonoca nponyck.100 M6ut/c ans Bcex nHTepdeiicos

Tabn. 138: TexHnyeckme xapaktepucTrkm mogyns COM-ETH

WNHTepdeiic

BbiBop, OnucaHune
1 TxD+

2 TxD-

3 RxD+

4 NC

5 NC

6 RxD-

7 NC

8 NC-

Tabn. 139: Ltekep X1...X5 (Ethernet)

30 mm (1.18in)

132 mm (5.19 in)

8520

SICAM AB000 o

124 mm (4.88 in)

Puc. 126: Paamepbl COM-ETH
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13.3.13 O6beaunHeHmne B cetb COM-ETH-FO

COM-ETH-FO

MHTepdeiicnbl 3x Ethernet yepes RJ45
2 x Duplex-LC (SFP)

RJ45 Makc. 100 M (Ha nuHwMIO)

10/100 M6éut/c

O6uasn nonoca nponyckanns100 M6uT/c ans Bcex nHTep-
dericoB

OnTOBONOKOHHASA NMHUA Makc. 2000 m

100 M6uT/c

O6uwasn nonoca nponyckanns100 M6uT/c ans Bcex nHTep-
dericoB

CeeTousnyuvatowwmnin agnon;: knacc 1

OnviHa BonHbl: 1310 HM

Makc. BbIxofHas onTuyeckas MoLHocTb: < 1 MBT (B cooT-
BeTcTBUM C [EC 60825-1:2014)

[MpoTokonbl N36bITOYHOCTH HSR, PRP, RSTP

(onums)

Tabn. 140: TexHuueckue xapaktepuctnkm mogyns COM-ETH-FO

NHTtepdeiic Beisop OnucaHue

1 TxD+

3 RxD+

4 NC

5 NC

6 RxD-

7 NC

8 NC-

Tabn. 141: Wrekep X1...X3 (Ethernet)

UnTtepdeiic OnucaHue

CreknosonokHo 50/125 v 62,5/125 (MHoro-
MopoBoe)
O O OnTnyeckuin TpaHcmsep SFP, 60 kM, ogHo-

MO40BasA ONTOBO/IOKOHHAA MNHUA (OI'ILIMO-

HasibHO Ansi 60MbLUMX PACCTOSAHMIA)

Tabn. 142: Wrekep X4...X5 (Duplex-LC)

238 TexHuuyeckme xapaktepuctukn  12882293/01 RU



133,6 mm (5.26 in)

30 mm (1.18in) 124 mm (4.88 in)

132 mm (5.19 in)

SICAM ABOQO o -8522

Puc. 127: Pasmepbl COM-ETH-FO

13.3.14 Ob6beauHeHue B ceTb BES

NuTtepdenchbl

2x Ethernet yepes RJ45

RJ45

Makc. 100 M (Ha nnHMIO)
10/100 MéuT/c

BxopHoe Hanps>keHne

18...78 BDC
Uy 24...60BDC

BxogHom Tok

0,6/0,3/0,25 A (24/48/60 B DC)

Tabn. 143: TexHnuyeckme xapakTepuctuku Mmogyns BES

NHTtepdeiic

BbiBop, OnucaHune

1 dnekTponuTaHue (+)
2 He ncnonbsyetca
3 He ncnonbsyeTtcs
4 SnekTponuTtaHue (-)

Tabn. 144: Knemma X1

UnTtepdeiic

Bbisog, OnucaHune

1 TxD+
2 TxD-
3 RxD+
4 NC

5 NC

6 RxD-
7 NC

8 NC-

Tabn. 145: THespo X2, X3 (Ethernet)

12882293/01RU  TexHu4yeckne xapakTepuCTUKK
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30 mm (1.18in)
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143 mm (5.63in)

124 mm (4.88 in)

Puc. 128: Pasmepsbl BES

13.3.15 Tlony4yeHune nHdopMauunm o NONOXKEHUN/PE3NCTOPHbBIN KOH-

TaKTHbIN psg,

[anbBaHM4Yeckas pa3BA3Kka

WcnbiTaTenbHoe Hanps>keHue, Bblaep>Xnsaemoe

nepemeHHoe Hanpsxerue: 500 B,,,, 50 My, 1 MuH

MonyyeHne nHPopmMaumm o nonoxe-
Hum PIMH

35 ctynenein, 2000 Om
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13.4 Pasmepbl 1 Bec

Kopnyc 19-atoriMoBbIN 6oYHbIN Kopnyc B cooTBeTcTBMM ¢ DIN
WxBxIl 41494, yacTtb 5
482,6 MM x132,5 MM x 197,25 mm (19 groimos x 5,22
nAtonma x 7,77 pronma)
Bec Makc. 10 kr

13.5 Ycnosus okpy>catoLien cpeapl

Paboyas TeMnepatypa

OT1-25 0o +70°C

TeMnepaTypa xpaHeHus

OT1-40 po +85°C

OTHOCUTeNbHas BNaXXHOCTb

10...95 % 6e3 KoHAaeHcaunm

ATtMocdepHoe faBneHne

CootseTtctByeT 3000 M Hap, ypoBHEM Mops

MuHnManbHoe paccTosiHme
[0 APYrUx yCTPOWCTB / WwKa-
¢da ynpasneHus

Ceepxy/cHuzy: 88,9 mm (3,5 ploiiMa, cooTtBeTcTByeT 2U); C3a-
av 30 mm (1,2 pgronima)

Tabn. 146: JonycTrMble ycnoBus okpy>kaloLiein cpeabl

13.6 CtaHpapTbl U BUPEKTUBDI

3J'IEKTPOMaFHVITHaF| COBMEeCTUMOCTb

IEC 61000-6-2, IEC 61000-6-4, IEC
61000-6-5

EN 60255-26

KS C 9610-6-2 nnn KN 61000-6-2, KN
61000-6-4

KS C9610-6-4

FCC47CFRPart15B

ICES-003

3]'IeKTpVI‘-IeCKaFI 6e3onacHoOCTb

IEC 61010-1

IEC 61010-2-201

IEC 61010-2-030

EN 61010-1

UL 610101

CAN/CSA-C22.2 No. 61010-1
Kateropusa namepenus CAT I

M3MepuTenbHble pene 1 ycTponcTea 3aLm-

Tbl

IEC 60255-11

- Konebanus B nutanum +/-20 %

- Konebanus yactotsl IEC 60255-1 makc. 12
%

IEC 60255-27:2013 pazpen 10.6.4.2,

10.6.4.3,10.6.4.4,10.6.5.3,10.6.4.5,

10.6.5.2,10.6.5.5,10.6.5.11 10.6.6

12882293/01RU

TexHuYeckme XapakTepuCTUKn 241




242

KnumaTtuueckue ycnosus okpyaroLlein cpe-
Abl

IEC 60068-2-1 (-25 °C, 96 4), xonop,

IEC 60068-2-2 (+70 °C, 96 u), cyxoe Tensno
IEC 60068-2-78 (+40 °C/93 % oTHOCHT.
BNAXH., 96 4), BNaxKkHoe Tenso, NoCTOAHHOe
IEC 60068-2-30 (+55 °C, 6 umknos 12 + 12
4acoB), BMAXXHOE Tenno, UMKANYEeCcku

IEC 60068-2-14 N3MeHeHWe TeMnepaTypbl:
xop ucnbitaHust Nb, BepxHsis TeMnepatypa
+55 °C, HWXxHsa TemnepaTypa -10 °C (usme-
HeHue TeMnepatypbl +1 K/MuH, B TeyeHne 3
4)

I'IpOBepKa cTeneHn 3alnTbl

IEC 60529

WcnbiTaHmsa Ha yCTOPI"II/IBOCTb K BHELWWHNM

BO3eNCTBUAM

3apHsas naHenb yctponctsea IP20
MepenHsas naHenb ycTpowcTtea IP54

IEC 60255-21-1, knacc konebanui 1 (3 umk-
na, yckopenue 0,5g, 1 oktaBa/MuH nnu 60

unknos, yckopenue 1,0g, 1 okTaBa/MuH)

IEC 60255-21-2, knacc ucnblTaHUI Ha yaapbl
1 (npomomkuTenbHocTb 11 Mc, yckoperue 5g

unu 15g, konuyecTeo ocew 3)

IEC 60255-21-3, knacc 3emneTpsicenns 1 (4a-
ctoTa 1-35 'y, ropmnsoHTanbLHOE ycKkopeHue
3,5 MM/1g, BepTukanbHoe yckopeHnue 1,5
mMm/0,5g, 1 okTaBa/MuH, MpoOAOXUTENb-

HocTb 10 MUH/oCb)

IEC 60255-21-2 [NocTosHHble yaapHble Ha-
rpysku knacca 1 (npogomkutenbHocTb 16
Mmc, 10 g, 1000 nmnynbcoB B KaXXAOM Hanpas-
NEHUN, UCMbITYeMbl 06bEKT B MACCMBHOM

COCTOSIHMM)

Tabn. 147: CTaHAapThl M AUPEKTUBSI
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[‘noccapumn

GPI

General purpose input (Bxon o6Lero HasHa4eHms)

GPO

General purpose output (BbIxo4 00LLero HasHaveH!s)

HSR
MpoTokon n3bbiTouHoCcTM cornacHo IEC 62439-3 (High-
availability Seamless Redundancy)

ICD
IED Capability Description

IP

Internet Protocol (MHTepHeT-npoTokon)

MQTT

Message Queuing Telemetry Transport (TenemeTpuue-
ckas nepefdada odepenmn coobueHnit). CeteBoit NpoTo-
KON A5 KOMMYHMKALIMK «MALLMHA-MaLLIMHA», MO3BOSA0-
WM NnepefaBaTh AaHHbie ISM® B Buae coobuieHnin Mex-
Yy YCTPOMCTBaMM.

PRP
MpoToKoN pe3epBMpOBaHMS B COOTBETCTBUM C

IEC 62439-3 (Parallel Redundancy Protocol — npoTtokon
napannensHoro pesepBrpoBaHnd)

RSTP

[MpOTOKOS pe3epBMpPOBaHUS B COOTBETCTBUN C

IEEE 802.1D-2004 (Rapid Spanning Tree Protocol — npo-
TOKOJ BbICOKOCKOPOCTHOIO CBSA3YIOLLEro AepeBa)

SCADA

KoHTposb 33 TEXHWYECKMMI NpoLeccamm 1 ynpasneHue
MMU C MOMOLLbIO KOMMbIOTEPHOM cUCTeMbl (Supervisory

Control and Data Acquisition — gucneTyepckoe ynpas-

neHue n cbop AaHHbIX)

SNMP
SNMP (Simple Network Management Protocol) — s1o
NpOTOKON A8 yNpaB/ieHns CeTEBbIMU YCTPONCTBaMMN.

SNTP

NTP (Network Time Protocol — npoTokon crmHxpoHu3a-
LMK BpeMeHU) ABNSIeTCA CTaHOAAPTOM CUHXPOHU3ALMM
4aCoB B KOMMbIOTEPHbIX CUCTEMAX Yepe3 CETU NaKeTHOM
csasn. SNTP (Simple Network Time Protocol — npoTto-
KON CUHXPOHM3ALIMM BpEMEHW) NpeacTaBnseT cobomn
ynpoLleHHyto Bepcuio npotokona NTP.

TDSC
TAPCONE® Dynamic Set Point Control

URL
Uniform Resource Locator (yHUPUUMpOBaHHbIN ykasa-
Tenb pecypca)

Cuctema CTPENOK UCTOYHUKA

OnpepeneHvie Ana onvcaHns 31eKTpUYecKmnx Lienem.
CTpenkm cunbl Toka 1 HanpsxeHns Ha notpebutene
3NEKTPUYECKON MOLLHOCTM (HanpuMep, Ha pe3ncTope)
YyKa3blBalOT B pasHblX HanpaBneHusx. Bennunxa U*l —
3TO CO3aHHasa B a/1leMeHTe MOLHOCTb, a -U*l — noTpeb-
NeHHas 31eMeHTOM MOLLHOCTb.

CucteMa cTpenok notpeburens
OnpepeneHve Ana onycaHuns 31eKTPUYECKmnx Lienen.
Ecnu cTpenku Toka 1 HanpaxeHus Ha «noTpebuteney, T.
e. ABYXMOJIOCHOM (pe3ncTope, KaTyLuke 1 T. A4.), norno-
LLAIOLLIEM 2M1eKTPUYECKYO MOLLHOCTb, YKa3biBaloT B OA-
HOM HampaBneHnK, 3To CMCTeMa CTPeNok noacyeTa no-
Tpebutensa. BenuunHa u * i — o710 notpebneHHad ane-
MEHTOM MOLLHOCTb.

SMC

9J'IeKT|DOMaI'H NTHasA COBMeCTMMOCTb
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Anpec Modbus 119
Anpec bpokepa 82
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Anpec wno3a cetn X 80

AKTVBauMs nHTepBana 190
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83
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BeicTpbIn nonck 40
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Bxopn, 39
Bxopbl

AHanorosbil 100

Lindposblie 99
Bbibop 3apaHHOro 3HaveHus 153,

154
Boibop 0b6MoTKM 171
Beixon 39
BeixogHon peHb 165
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