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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.

rD,aHHaF! MHCTPYKLUMA NpeaHasHavYeHa MCKNIOYNTENbHO 0714 KBaJ'Il/Id)I/ILLI/IpOBaHHO*
ro nepcoHarsia, npowealiero cneymanbHoe o6yueHl/|e.

[MponsBoauTens

Maschinenfabrik Reinhausen GmbH
Falkensteinstrasse 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 MnopTasie no agpecy portal.reinhausen.com.

O6HoBeHNe NporpaMMHOro obecreyeHns
Moppepskka npogykTa
@ Obyvatowme BUaeo

myReinhausen CepB“C

YnpaBneHue ycTponcTBOM

Peknamaumnmn

[okyMeHTbI T

Lindposort moMoLHmnk

portal.reinhausen.com
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1.2

1.3

1.4

1.4.1

1.4.11

1.4.1.2

[MonHoTa nHpopmMaumu

[aHHbIM OKYMEHT cnefyeT MOHMMATb BO B3aMMOCBS3M C YKA3aHHbIMW HIXe
TEXHUYECKMMU JOKYMEHTaMM, AeNCTBUTENbHBIMU AN 3TOrO YCTPOUCTBA. ToMb-
KO TOrAa CoAepallasacs B HeM MHbopMaLms 6yaeT NoMHON.
- CxeMbl coegnHeHuA
- WHcTpykumsa no skcnnyataumm
- B Bupae daitna anda 3arpysku, 4OCTYNHOro Ha yCTponCTBe
- B Bupae daina onga sarpysku, 4OCTYNHOMO Ha caiTe www.reinhausen.com
- BBuge danna ana 3arpysku, OCTYMHOMO Ha KMeHTCckoM nopTtane MR
https://portal.reinhausen.com

XpaHeHVe TEXHUYECKOM AOKYMeHTaLun

[aHHaa MHCTPYKUMA U ApYTve OOKYMEHTbI, BXOAALLME B KOMMIEKT TEXHUYECKOM
[OKYMEeHTaUMN, OOMXKHbI COXPaHATLCA AN NOCNEAYIOLEero NCNoMb30BaHMA 1
ObITb MOCTOAHHO AOCTYMHbBIMU. 3arpy3nTe MHCTPYKUMIO MO SKCMMyaTaumm c
ycTporcTaa. VIHCTpYKUmMio Mo 3KCMMyaTaumm MOXHO Takke HalT1 Ha canTe
kKomnaHun Maschinenfabrik Reinhausen GmbH unn knnerTckom noptane MR.

YcnoBHble 0603Ha4YeHunsa

MpenynpenuTenbHble HAANUCK

B maHHOM MHCTPYKLUMM NpeaynpeanTenbHble HAANMCK obopMIIeHbl, Kak nokasa-
HO Oanee.

MpenynpenuTenbHble HAAMUCKU, OTHOCALLMECS K pa3geny
MpenynpeduTenbHble HAOAMWUCK, OTHOCALLMECH K pasaesy, PacnpoCTpaHsoTCs
Ha BCIO IMaBy, OTAEMbHbIE PA34esibl UM HECKObKO ab3aLleB B 5TON MHCTPYK-
umn. MpenynpeomTenbHble HAAMWUCK, OTHOCALLMECH K pasaesy, obopMsieHbl Nno
npuBedeHHOMY Huke obpasLly.

Bup onacHocTu!

ICTOYHMK ONacHOCTU 1 nocneancTsud
> Mepol

> Mepol

BcTpoeHHoe B cncTeMy npegynpexaeHune

BeoaHble npeaynpenuTensHble HAANMMCKM OTHOCATCS K ONpedenieHHON 4acTu
pasgena. 9Ty npedynpeamTenbHble HAAMUCK PACIPOCTPAHAIOTCA Ha MeHbLUME
nHdOPMaUMOHHbIe 6/1OKK, YeM NpeaynpeamnTenbHble HAAMUCKU, OTHOCALLMECS
Ko BCeMy pasaeny. BeoaHble npeaynpeamTensHble HAANMCK 0bopMIIeHb! Mo
npuBedeHHOMY HIxKe obpasuy.

VSelpfAN@s(el VkasaHme no obpatleHnio Ang NnpeaoTepalleHs OnacHom cntya-
LN,

BeogHas yactb 7817441/12 RU
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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).
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1.4.4 YcnoBHble 0603HaYeHMSA

YcnoeHoe o603HaveHne

3ATTTABHBIE BYKBbI

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

8 BeogHas yactb 7817441/12 RU




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

YCTpOWCTBO CNY>XUT N5t NOAAEPXKKM MOCTOSHHOMO BIXOAHOMO HAMPSXEHMS
TpaHchopMaTopa ¢ ycTpoinctsoM PIMH. YcTponcTBo NnpeaHasHadeHo ans muc-
MONb30BaAHMNSA NCKTIOYUTENBHO B 2NEKTPOIHEPreTUYECKMX YCTAHOBKAX M CTaLMO-
HapHbIX MPON3BOACTBEHHbIX YCTPOMCTBAX.

Mpy NpUMEHeHNN U3OeNns No Ha3HAYEHMIO 1 COBNIDAEHNN COAEPXKALLMXCS B
AAHHOM MHCTPYKLMM MO 3KCMyaTaumm TpeboBaHWI 1 yKa3aHWI, a Takxe HaHe-
CEHHbIX Ha 13aenve npeaynpeauTenbHbIX HAANMCeN OHO He MpeacTaBnaeT
OMacHOCTM A8 NepcoHana, MaTepuasbHbIX LIEHHOCTEN 1 OKPY>KatoLLeln cpeap.
YCTponcTBO ocTaeTcs 6e30MacHbIM B TeUeHMe BCero cpoka cyx0obl (C MOMeHTa
NOCTaBKM A0 AEMOHTaXa U yTUIM3aLmm).

CunTaeTcs, 4To Usgenme NPUMEHSETCA Mo Ha3HAYEHMIO, €CIT OHO UCMONb3yeT-

CH yKa3aHHbIM HUxke 0bpasoMm.

- [eWcTByIOWMI ANA U30eNUA CTaHAAPT U rof BbIMycKa YkasaHbl Ha 3aBOACKOM
Tabnmyke.

- YCTpOWCTBO 9KCMNyaTUPYeTCa B COOTBETCTBUM C AAHHOW MHCTPYKUMEN, Oro-
BOPEHHbIMU YCITOBUAMM MOCTABKU U TEXHUYECKMMU XapakTepUCTUKAMMU,

- Bce HeobxoamMble paboTbl BbIMOAHAET TOMbKO KBANMMPUUMPOBAHHbIN NMepco-
Hasl.

- [MocTaBnaemble C yCTPOMCTBOM NPUCMOCOBNEHWS 1 CrielmanbHble UHCTPY-
MEHTbI MCMOSIb3YIOTCA MO HA3HAYEHMIO M B COOTBETCTBUM C IAHHON MHCTPYK-
Lnen.

- YCTpOMCTBO 3KCMyaTUPYeTC TOMbKO B MPOMBILLIEHHbIX 30HaX.

- CobniogatoTcs ykasaHWs No 31eKTPOMarHUTHOM COBMECTUMOCTM U YUUTbIBa-
IOTCA TEXHUYECKME XapaKTepUCTUKK, MPeACTaBIeHHbIe B AaHHON MHCTPYKLUMK
Mo 3KChnyaTaumm.

- W3penue npegycMoTpeHo Ana MoHTaxa. Ybeamtech B TOM, 4TO BCe TpeboBa-
HWA NPOTUBOMOXAPHOW 3aLMThI U 3aLLUMTbI OT MOPAKEHNS DNEKTPUYECKUM
TOKOM BbIMOJTHEHbI.

- YbeouTech B TOM, 4TO TpebOBaHMSA MO CTOMKOCTH K MEXaHWYECKMM BO3ael-
CTBUAM BbIMNOSHEHbI.

7817441/12 RU BesonacHocTb 9
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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 7817441/12 RU



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

«TexHuyeckue xapaktepnctnkmy [P Pasgen 13, CtpaHuua 115].

- 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 nepeHanaka ycTponcTaea

HepaspelueHHble v nponsBedeHHble HeHaanexalimMm obpasoM UsMeHeHNs

N3Aenna MOTyT ABUTbCSA MPUYUHOM TPaBMMPOBaHMA NepcoHana, MaTepuasibHo-

ro ywepba, a Takxe HapyLieHuin paboTbl yCTPONCTBA.

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

7817441/12 RU BesonacHocTb 11
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2.4

3anacHble YacTu

cnonb3oBaHuWe HepaspelleHHbix koMnaHmen Maschinenfabrik Reinhausen

GmbH 3anacHbIx YacTei MOXeT NPUBECTU K TPABMMPOBAHWIO NepcoHana, no-

BpeXOeHnto n3genns unu cboam B paboTe nspenums.

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

- O6paTtuTtecsk B koMnaHuio Maschinenfabrik 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 npoBeneHnsa TexobCyXmBaHWs, peMOHTa 1 NepeobopynoBaHWS YCTPO-
CTBa HACTOATENbHO PeKOMeHAyeTCa 0bpallaThCs K CNeumManncTaM Hallen Tex-
HMYecKo cry0Obl. TeM cambiM obecrneymBaeTcs MpaBuUIbHOE BbIMOMHEeHWE
Bcex paboT. Ecnm TexHmnyeckoe obcnykmBaHmne BbiMONHAETCA CcreumanmcTamm
APYTUX KOMMAaHW, ybeamTecs B TOM, YTO OHM MPOLLN NMOArOTOBKY B KOMMaHWM
Maschinenfabrik Reinhausen GmbH 1 nmetoT paspelueHune Ha BbiNoHEHME CO-
OTBETCTBYIOLLMX BUOOB paboT.

ABTOpPM30BaHHbIV NepCcoHan

ABTOPM30BaHHbIM NEPCOHAN — 3TO COTPYAHWKM, NpoLueamne obyyeHue B
kKomnaHun Maschinenfabrik Reinhausen GmbH 1 gonyueHHbie Kk npoBeaeHuio
TEXHNYECKOrO OBCMYKMBAHNSA.

BesonacHoctb 7817441/12 RU



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

7817441/12 RU BesonacHocTb 13
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3 UHdopmMaumoHHan bes-
OMacHOCTb

YunTbiBanTe NpeAcTaBeHHble HUXe pekoMeHaaumm ang besonacHomn paboThbl
n3genvs.

3.1 O6bwas nHbopmauus

- YbenuTechb B TOM, YTO AOCTYM K YCTPOMCTBY MMEET TOSbKO YNOMHOMOYEHHbIN
nepcoHarn.

- DKCnnyaTmpymTe yCTPOUCTBO TONBbKO 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.

- YbeouTech B TOM, YTO K 3KCMNyaTaUmm yCTPOMCTBA AOMYLLEH TONbKO 0by4YeH-
HbI1 MepCOoHan, KOTOPbIM 3HAET U MPUMEHSET NPUHLMMbI MHOPMALIMOHHOM
Be3sonacHocTU.

- PerynapHo nposepsiTe Hann4mne obHOBMNEHWI MPOrPaMMHOro obecnedeHus
ANst yCTPOWCTBA M yCTaHaBAMBaNTE 1X.

3.2 3kcnnyaTtauus

Bo BpeMs akcnnyaTaumm yCTpomCTBa yYnTbliBaNTE NpUBEAEHHbIE HIXE PEeKO-

MeHOaumn.

- PerynspHo MeHsanTe naposb.

- PerynapHo skcnopTtunpynTe xypHan 6esonacHoctu [P Paspen 9.1.14.1, Ctpa-
Huua 71].

- PerynsapHo npoBepsiiTe darnbl XypHana Ha HalMumne cryyaeB HenpaBoMep-
HbIX MOMBITOK AOCTYNa K CUCTEME U APYrX COObITUM, KacatoLmxcs 6e3onac-
HOCTU CUCTEMBI.

3.3 Beopa B akcnnyaTtauumto

[Mpv BBOAE YCTPOMCTBA B 3KCMIYATALMIO YUUTBIBAMTE MPUBEAEHHbIE HUXE PeKo-

MeHOaumnn.

- WpeHTndukatopbl nonb3osaTtenein 4omkKHbl ObiTb OAHO3HAYHLIMU 1 COOTHO-
CMMBIMM C Nonb3oBaTenaMu. He ncnonesyinte dyHkumio «I pynnosasa yu4eTHas
3anncb» NN GYHKLUMIO « ABTOMATUYECKUNIA BXOLOY.

- AkTnBMpynTe GyHKUMIO «ABTOMaTUYeCKMI Bbixod [P Pasnen 9.1.1.2, CTpaHu-
ua 53]».

- OrpaHnybTe Npaa oTAeNbHbIX FPYMn Nonb3oBaTesnen, Hackonbko 3TO BO3-
MO>HO. DTO MOMOXeT n36exaTtb OLWNOOK NpY ONepPaTUBHON AeATeNbHOCTY.
Hanpumep, nonb3osatens ¢ posnbio «Onepatop» He AOMKEH N3MEHATb Ha-
CTPOWMKN YCTPONCTBA, OH TOMBKO BbINOMHAET OnepaTUBHbIe AeNCTBUS.

NHdbopmaumoHHan 6esonacHocts  7817441/12 RU



3.4

3.5

1

- Ypanute unn geakTmBupynTe NpenyCcTaHOBNEHHbIV MOEHTUPNKATOP NOMb30-

Batend admin. [1na 3Toro cHavana cosganTe HOBbIM NOEHTUPNKATOP MOSb30-
BaTend C ponbto «AgMuHMCTPaTop». C 3TUM UOEHTUGUKATOPOM Bbl CMOXETE
YOUTUTb UV 0eaKTUBMPOBATb YCTAHOBIIEHHYIO 3apaHee YYeTHYIO 3anmnchb
admin.

- [eakTvBupyiiTe CEpBUCHbIN 4OCTYN OIS MOSb30BaTesNs.
- AKTMBMpYWTE 3alLMTy OT aTak MeTodoM nogbopa [P Paszgen 9.1.11, CTpaHuua

70].

- AktumeupynTe SSL/TLS-wmndposanme [P Pasgen 9.1.1, CtpaHnua 53], utobbl

[OOCTYM K YCTPOMCTBY OCYLLECTBIANCA TONbKO Mo npoTokosy SSL/TLS. Momn-
MO WNPPOBaHMA CBA3M, STOT NPOTOKON Takxke obecrneynsaeT NpoBepky
NOANVHHOCTM CepBepa.

- WHTerpupyiite ycTponcTBO B MHPPACTPYKTYPY OTKPbITbIX KNtoyel. [1na aToro

npv HeobXOAMMOCTH co3fdanTe cobcTBeHHble SSL-cepTudnkaTel U MMAOPTU-
pynTe mnx.

- [lpucoennHnTe YCTPOMCTBO K LLeHTPaIbHOMY CEPBEPY >YPHANOB, MCMOSb3ys

NHTEepdENC CUCTEMHOIO XYypHana.

- [eakTuBupyiiTe BCe HeMcnonb3yemble MHTepdench.

NHTepdelicbl cBA3M

UHTepoderic MpoTokon MopT OnwucaHue

X2 - - -

X3 TCP 80 HTTP ans cuctembl oHnalH-BU3yanusaumum’
X3 TCP 443 HTTPS ona cucteMbl oHNalH-BU3yanusaumm
X3 TCP 22 Cepgep SSH?

X4 - - -

X5 - - -

Tabn. 4: inTepdeicbl M OTKpbITbie NOpTbI

CraHpapThbl wWndposaHus

YCTPONCTBO NoaaepXMBaeT HKeykasaHHble Bepcum npoTokona TLS.
- TLS1.0
- TLS11
- TLS1.2.

TLS1.3.

Ecnu Bbl akTMBKMpOBaNUM Ha ycTpoicTBe SSL-LundpoBaHme, NopT 3aKpbIT.

2 Cepsep SSH geakT1BMpOBaH Npu AeakTUBUPOBAHHOM CepBUCHOM focTyne MR.

7817441/12 RU  MndopmaumoHHaa 6esonacHocTb 15




YCTpOMCTBO MCMOMb3YeT HUXeYyKasaHHble Habopbl LWdPOB ANd COeanHeHNs,
3almueHHoro no npotokony TLS.

O6MeH kntoyamMn  AyTeHTudukaums LLinppoeanue OnuvHa knioya  Pexum pabo-  ®yHkuus xe-
Tbl LUMpoBaHUs
TLS ECDHE RSA WITH AES 128 CBC SHA
DHE SHA265
ECDHE ECDSA GCM SHA256
ECDH 256 CBC SHA
RSA SHA256
GCM SHA384

Tabn. 5: Habop wudppos

[na coxpaHeHuda naposen B yCTPOMCTBE NCNONb3yeTca GyHKLUMA XeLMpOBaHNS
SHAS512.

16 MHdopMaLmoHHan 6esonacHocTs  7817441/12 RU
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4.2

OnucaHue nspgenus

KoMnnekT nocTtaBku

[MpoBepbTe KOMMMIEKTHOCTb MOCTABKY MpU €€ MoyYeHUN Mo OTrPYy30YHbIM AO-
KyMeHTaM.

- Perynsatop HanpsxeHuns

- CoeguHuTenbHbi kabenb RJ45

- DKpaHVpYoLLME XOMYThl

- LTekepHble pazbeMbl

- 3aXuUMbl

- TexHunueckas AOKyMeHTaums

- [ononHuTenbHasa 3aBofckas Tabamyka

- HarpysouHbin peanctop ans wuHbl CAN

- HarpysouHbii pesnctop ans wiHbel RS485

Onuwus
- Kopnyc ang HacTeHHOro MoHTaxa
- BzaBucuMocT oT TMNa ycTpoincTea
- KonsepTtep Ethernet 8 BOJIC (Moaynb SFP)

- KonBepTep nocnenosatensHoro nHTepdeiica 8 BOSC

MpuHLUMN paboTbl perynstopa Hanps>XXeHus

YCTpOWMCTBO CNy>XUT ANst NOAAEPXKKM MOCTOSHHOMO BbIXOAHOMO HAMPSXeEHMS
TpaHcdopmaTopa ¢ ycTpoinctaom PIMTH.

YCTPONCTBO CpaBHVBaeT M3MepeHHoe HanpsxeHue TpaHchopmaTopa (Uy,,,) ¢
onpeneneHHbiM 3aaaHHbIM HanpsaxeHuem (U - Paznmua mexay Uy, . n U,
.. — DTO OTK/IOHeHMe HanpsxeHus (dU).

SB,D,EIH)

hit

MapameTpbl yCTPOMCTBA MOXHO ONTUMANTBHO MPUCNOCOBUTL K MOBEOEHUIO Ce-
TEBOIO HaMpsXXeHWs, YTO NO3BONSET LOCTUYb COANAHCUPOBAHHOCTY pexmnMa
perynmpoBaHuns Mpr MUHUMANBHOM YMCTe NepekstoYeHnin ycTponcTaa PIH.

7817441/12 RU  OnwucaHune nspenus 17
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ABTOMaTUYECKUI PErynATOpP HanpsikeHUs MNpodunb Harpysku cetu
TAPCON® 230

A
3apaHHOe 3HavYeHue
CeTeBoe HanpskeHve

Perynupyembiit napameTtp
CeTeBoe HanpsxeHne

I?@U W3mepuTenbHbIn P "

TpaHccopmaTop

OGBLEKT perynvpoBaHus
Perynupyembiii TpaHcchopmaTop

L]

Tﬂ] “‘n
B TAPCON 230 |7®

Bxoabl
LMcpoBbIe U aHanorosble

YpaneHHbIN AOoCTyn U cucTtema ynpasrieHuUs

Puc. 1: Tpouecc perynvpoBaHusi Hanpsi>keHnst

4.3 XapaKkTepucTtmkm

- OHnarH-BM3yanuMsaums
- ABTOMATMYECKOE pPerynmpoBaHue HanpsxKeHns
- 3apaHHble 3Hadverud 1...3
- YcTaHOBKa 3a4aHHOIro 3Ha4YeHns
- AHanorosbii
- Yepesz TDSC
- Komnencauwma LDC
- KoMmneHcauma R-X: koMneHcauma nageHua HanpskeHns B IMHUN
- Z-kKoMneHcaums: KoMneHcauma KonebaHmin HanpsaxkeHns B MHOrOKOHTYP-
HOW ceTun
- BcTpoeHHble dyHKLMM KOHTpONA
- KoHTponb HanpskeHus
- KoHTponb Toka
- KOHTponb NonHOM MOLLHOCTH
- KoHTponb akTMBHOM MOLLHOCTM
- KoHTponb peakTMBHOM MOLLHOCTHU
- KoHTponb ko3dduumMeHTa MOLLHOCTM
- VIHOmKauma Bcex n3MepeHHbIX BEIMYMH, TaKMX Kak HanpsikeHue, ToK, akT1B-
Has, NOSIHas UM peakTUBHAaA MOLHOCTb

4.4 PexuMbl paboTbl

Dkcnnyataums B aBToMaTnyeckom pexxume (AVR ABTO)

[Mpw akcnnyaTaumm B aBTOMATUYECKOM pexmMe yCTPOMCTBO aBTOMAaTMYeCKM pe-
FYMPYET HaNpsXKeHWe B COOTBETCTBUM C YCTAHOBEHHbBIMU 3HAYeHUAMU. Pyy-
Hble nepeKito4eHA C MOMOLLbIO 3/TEMEHTOB YNpaBlieHA N BXOOOB HEBO3-
MOXHblI.

DkcnnyaTaums B pyuyHoM pexxnme (AVR PYHHOW)

Mpuv akcnnyaTaumm B py4HOM pexmme MOXHO BPYYHYIO BbINMONHATE Nepeksoye-
HNA 014 NOBbILWEHNA NN NMOHWMXEHNA HaNMPAXEHNA. ABTOMaTUYeckoe perynmn-
poBaHMe HanpaXXeHa He BbIMOTHAETCA.
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MecTHbiit pexxum (MECTHbIN)

|_|pl/l MeCTHOM pexmnme pa6OTbI BBO 3HAYEHUN U KOMaH[ BbIMOTHAETCH C NMOMO-
LLIbIO 2/1EMEHTOB YyNnpaBneHnd yCTpOl7lCTBa. BBO/_'J, 3HAYEHUN U KOMaH[ 4Yepe3 BXO-
Obl HEBO3MOXEH.

LMNCTaHUMOHHbIN peXxxnm (,D,VICTAHLI,VIOHHbIVI)
Mpy AUCTAHLUMOHHOM pexmMe paboTbl BBOA 3HAYEHWI 1 KOMaH MOXHO BbIMOJI-
HATb Yepes LunbpoBble BXOAbI.

AVR ABTO AVR PYYHOM

MECTHbIV ONCTAH- MECTHbIN ONCTAH-

LIMOHHbIN LIMVOHHbBIN
ABTOMaTMyecKoe perynmpo- Ha Ha HeTt Het
BaHue
PerynupoBaHue c nomoLbio Het Het Oa Het

3M1E€MEeHTOB yrnpaBfeHus

PerynupoBaHue c nomouybio Het Het Het Oa
BXOAHbIX CUrHANOB

Tabn. 6: O630p pexxumoB paboTbl

4.5 KoHcTpyKkums

4.5.1 [Owncnnewn, sneMeHTbl ynpaBneHus 1 nepeaHnii nHtepoenc

) Sk ®
REMOTE -—n

S
-_ % ENTER /ﬂ
AVR AUTO -—E == = —

~ - -8lg~ 8- -0
o 0 e
e 5 | | I

Puc. 2: Perynsitop Hanps>eHus

1| Knasuwa AUCTAHLUMOHHbIV® AkTuBupoBaHue pexxuma pabotsl AVNCTAH-
LIMIOHHbIN

2 | Knasuwa ABTO AkTrBUpOBaHMe pexunMa pabotbl ABTO

3| Knaewwa BbILLE* [Mopava ynpaensioLero nMnynbca Ha Mo-

TOprIVI npuBoA AN1A NOBbIWEeHUNA HanpaxXe-

HUA.
4| Knaeuwa PYYHOMN AKTuBMpOBaHMe pexuMa paboTsl PYYHOW
5| Knaeuwa HUXE* [Mopaya ynpasnsiowero MMnybca Ha Mo-

TOprII;I npuBoA ANA yMeHbLUeHUA HanpsaxXe-

HUA.

3 Knasuwa He paboTaeT, ecnv nepekiodeHue peximos MECTHbBIN/ONCTAHUMOHHBIV npoussoanTcs Yepes undposoil Bxon.

4 BO3MOXHO TOMbKO NpW 3KCMTyaTalmm B pyYHOM pexmme.
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6 | Ovcnnen

7 | NepenHunin uiTepdeiic

WuTtepdeiic Ethernet RJ45

8 | Knasuwa ENTER

MoaTBep>xxaeHve BbIGopa 1 COXpaHeHue us-

MEeHEeHHbIX NapaMeTpoB

9 | CTPEJIKA BneBo

[Mepexopn no MeHto BNeBo

10 | CTPEJIKA BnpaBo

Mepexon no MeHio BNpaso

11 | Knaeuwa HA3AL,

Bbixop 13 Tekywero mMeHio. MNepexop Ha npe-
OblAYLNIA YPOBEHb MEHIO

4.5.2 Ceetogunopnbi

(=]

|-~

[men]

—=

[*] Tapcon 230 B!F| ®

©)
AVR STATUS
EVENT

Puc. 3: CBeTogmonbi

-

CW[ SnexkTponutaHune

CuHum

[opwuT, ecnv Ha ycTpoicTBO NofaeTcs
TOK.

N

CMO AVR STATUS

KpacHbiin | FTopuT, ecnn ycTponcTBO HaXOAMTCS B CO-

CTOAHUN HENCTNPaBHOCTMW.

XenTtbii | FopuT, ecnu ycTpoicTBO 6b1710 3anyLLeHO

WY OCTAHOBUIIOCh, HANpuMep, nNpu ob-
HOBJIEHWUW MPOrpaMMHOro obecneyeHus.

CuHumn

[opuT, ecnn ycTponcTBO HaXoAMTCS B pa-

604YeM COCTOAHUN.

w

CO ALARM

KpacHbiin | FopuT npu «KpacHOM» cobbITUM.

Xentbit | FopuT Npu «>KenToM» cobbITUM.

CuHuin

[opuT, ecnv cobbITUSA OTCYTCTBYIOT UK

nMeeTcsa «cepoe» cobbiTne.

4 | CA Beixon X8 110 B DC

Xentoit | Foput, ecnu Bbixod 110 B nocT. Toka ak-

TUBEH.
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4.5.3 PasbeMbl n npegoxpaHuTenm

PasbeMbl pacnonoxeHbl C 3afiHen CTOPOHbI YCTPOMCTBA. [JONONHNUTENbHYIO UH-
dopMaLMio 0 pasbeMax CM. B pasaese « TexHuyeckme xapakTepucTmkmny [ Pas-
pen 13, CrpaHnua 115].

Power

A
) 490VDC
"*) A —aux —H
[~ , -
E 6= DO 81
o |, »—d :
S ol
I=NEE 8l

H
Bl

(@]

H
B

L | —1 [
5505 [5o00] [5000, [5o00

|[0coooo0000|
Pa——

J| xomes gowor gowos xemwes

a
RN

l
=SS

® 110VDC AUX

7
©
s

Puc. 4: 3agHsaa ctopoHa

1/ F2 BHyTpeHHWI npepoxpaHu- 2| X9 | SnekTponuTaHue
Tenb ANA 3N1eKTPonUTaHUS

3|F1 BHyTpeHHUI npepoxpaHu- 4| X8 | NcTouHuK BCcnoMoraTesnibHOro Hanps-
Tenb pns xeHusa 110 B noct. Toka AUX*®
MNCTOYHMKA BCIOMoraTerib-
HOro Hanps>XKeHust

110 B nocT. Toka AUX?

5| X7 | aMepeHune Hanps>eHuns n

TOKa

5 MoxeT ncnonbsosatbes Ha yctporcTeax ¢ DI 16-110 B ang nogaun nuTtaHma Ha umdposble Bxodbl. [posepbTe No 0603Ha4eHNsaM Ha

NPpUCOeAMNHUTENbHbIX KNEMMax C 334HeN CTOPOHbI YCTPOMCTBA, KakoW BapyaHT BaM AOCTYMNEH.
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PasbeMbl u knemMmbl

NN
[ E—
CPU Dl 16 Do&-
[ o] | [To]
D X5 Of 9 Of 3
of 8 of 2
Oof 7 [ |LLUO) 1
D x4 8 [] x4
2 [ S—
Of 4 Ol 4
» of 3 of 3
z (]| L)% L8l 2
H X2 X3
H D [T/o] ©| [ o] ¢
" U x2 of o of 3
H of 8 of 2
H A . of 7 ||Loj 1
i o ]f S H
H W Ol x of 4 O] 4
x o Oof 3 Oof 3
o of 2 of 2
o L O] 1 L O] 1
— X/ X1
Puc. 5: PasbeMbl/kneMMbl
1| COM-X6 | bes ¢pyHKuUMM 2 | COM-X5 Bes ¢yHkunm
3| COM-X4 | bes dyHkuUMM 4 | COM-X3 bes dpyHkumm
5|COM-X2 | UnTepdeiic ans cun- 6 | COM-X1 be3 byHkumm
CTeMbl BU3yanusauum
Yepes nepegHUN UH-
Tepdenc
7| CPU LleHTpanbHbIv npo- 8 | DI 16—110 B | Liudpposblie BXOfbl ®
Leccop DI 16—
220B
9 | DO 8-1 Lindposble Bbixoabl

4.5.3.1 CoobLieHne 0 COCTOSHUM CUCTEMBI YNPaBEHNS
YCTpOMCTBO COOBLLIAET O COCTOAHMM CUCTEMBI YMPaBeHns Yyepes umndposble
BbIXOAb!.
- OFF: cucteMa ynpasneHms Bbik/todeHa.
- RDY: cuctema ynpasneHus rotosa Kk paboTe.
- ERR: umeeTca owmbka.

Bbixopn KoHdurypauus OFF RDY ERR
DO 8: cocTtosaHue OK NO, aKkTUBHbIN BbICOKUI 0 1 0

7
DO 8: cocTtosanue OK NO, akTUBHbI HU3KKI 0 0 1
CPU: coctosHmne OK NO, akTUBHbIN BbICOKUIA 0 1 0
CPU: cocTosHmne OK NC, aKTMBHbI BbICOKWUI 1 0 1

Tabn. 7: CoobueHme o coctosHum (DO 8 n CPU)

6 [lpoBepbTe N0 0603HAYEHWSAM HA MPUCOEAVMHNTENBHbBIX KNeMMax C 3aiHel CTOPOHbI YCTPOWCTBA, KaKoW BAPUAHT BaM AOCTYMNeH.

7 B >ToM cnydae obpatuTe BHMMaHKWe Ha To, 4To B KoHburypaumm DIO [BPasgen 9.1.8.2, Ctpannua 64] «NO, akTUBHbIN BbICOKMNR»
otobpaxaetcs kak NO 1 «NO, akTUBHbIN HI3KM» oTobpaxaeTcs kak NC.
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4.5.4 3aBopckas Tabnuuka

Puc. 6: 3aBoackas Tabnmuka c o6paTHOM CTOPOHbI YCTPOMCTBA

4.55 3Haku 6e3onacHoOCTH

OnacHoe MecTo. rlpO‘-WITallee YKazaHud, cogep>kalmecs B UHCTPYKLMUKU NO 3KC-

nnyataumu nspenunsa.

4. 5.6 CxemacoeaunHeHus u 6onT 3a3eMneHus

Puc. 7: Cxema coegnHeHunsa/6onT 3a3eMneHuns

-

BonT 3azemneHuns 2 | CxeMa coeanHeHns

7817441/12 RU  OnwucaHue nspgenus
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4.5.7 Cuctema BM3yanmsauumm

4.5.71

[(naBHOe MeHIo

Home

Measured values

Transformer

Control parameters

Communication

FS
n\ s iiiiiiniiiiiii {5 /E
Voltage o Fvents
- 100.1kV 40s
. ©
- 01% 99.0kV
Current Information
100.1 A
—— Powe:f:,?tor ‘ ‘15‘:;13:‘3‘0 ) ‘15:44(‘)[ N /
®@EN 2] CHANGE G REBOOT admin 2022-03-22 15:44 @ g
Puc. 8: Home
1 | BropyyHasa HaBuraums unm nyTb Ha- 2 | MNepBuyHasa HaBuraums
BUraunm
3 | MNaHenb cocTosiHUA 4 | O6nacTb MHAMKALMN

MBMepeHHble 3Ha“IeHVIF|/VIH,D,VIKaLI,VIF|

Transformer —

Voltage

6-— 100.1kV

du

b

Current
100.1A

Power factor

S 1.00

Veasurad values Gortrol parameters Commurication
Transformer
a
( 1010k ! E
Everrs
voliage | 1onouy
o-— 101KV P
du
— 01% 9.0k
Current Information
10044
Power factor z s =
154330 184400
== 1.00
Settings
@EN  BICHANGE (GREBOOT  admin 2022.0322 1544 @ *

Puc. 9: iaMepeHHble 3HaYeHns/vHankaums

=N

(Mo>XHO pepakTUpoBaTh)

O603HaueHne TpaHchopmaTopa 2

Tekylume n3MepeHHble 3HaYeHus:
Hanpsi>XeHWe, OTKIIOHEHWNE Harnpsixe-
HUS C KOPPEKTUPOBKOM, TOK, KO3PPU-
LIMEHT MOLLHOCTU
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4.57.2

3apaHHble 3Ha4YeHne/ pakTuyeckne 3Ha4YeHMs/BpeMs 3a4epiKKU

o d

101.0%% ﬁ
\ &
l voltage  Sonoiv
N

3
. ©)
Current IR

Setinge

ge

@EN  ZICHANGE  OREECOT | admin 202203221544 @

Puc. 10: 3apaHHble 3HaveHne/bakTnyeckne sHaueHns/BpemMs 3aep>Kkn

1| 3apaHHoe 3HayYeHVe 2 | BepxHee rpaHMYHOe 3Ha4YeHMe LWnpU-
Hbl MOMOCHI
3 | 'ameHeHVe ckoppekTUpOBaHHOTO 4 | Bpemsa 3agepxkun T1/T2

Hanps>keHns (KoppeKumsa Ha OCHoBe
KOMneHcauun)

5 | HuxHee rpaHnyHOe 3HaYeHNe Wwupu-

Hbl MOJ10CbI

KoHuenuwns ynpasneHus

YnpaBnsaTh yCTPONCTBOM MOXHO C MOMOLLbIO S1EMEHTOB YNpaBneHus Ha Nepea-
Hel NaHenu UM 4yepes CMCcTeMy OHManH-BM3yanmsaumm Intuitive Control
Interface ¢ nomotuubio MK. O6e BO3MOXHOCTY ynpaBieHus MakCMManbHO UaeH-
TUYHbBI MO 06beMY QYHKLIMIA U CTPYKTYpe.

lMpaBa 1 ponu nonb3oBaTenemn

YCTPONCTBO OCHALLEHO CUCTEMOW ANA MPUCBOEHMSA POSein U NpedoCTaBeHns
npae goctyna. CucteMa nosBondeT ynpaenaTb NMPOCMOTPOM M NpaBamMm AOCTY-
na K HaCTpoMKaM YCTPOMCTBA UM COBbITUAM Ha YpOoBHe nonb3osaTend. Bbl Mo-
XeTe KOHPUIryprpoBaTb CUCTEMY MNpaB 1 posei B COOTBETCTBUM C BalLMMMK Tpe-
6oBaHuamMn. [JononHutenbHyto MHboOpMaLMio cM. B pasaene «YnpasneHue
nonb3osartensmuy» [BPaspen 9.1.10, CtpaHuua 66].

Bbl MOXeTe MeHATb HaCTpOlZKI/I YCTpOl;lCTBa N NapaMeTpbl TOJIbKO B TOM
Ccnydae, ecnn o6na/1ae're COOTBETCTBYOWNMMKM MpaBaMK NOJ1b30BaTENA.

Bxopn B cucTeMy, BbIXOA U3 HEE M CMeHa Nosib3oBaTenNs

YnpaeneHue npaBamMmn 4OCTYMNa K HACTPOMKaM YCTPONCTBA M NapaMeTpam
NpoM3BOAMTCA Ha Base cucTeMbl Nonb3osaTenenn. Bxod MoryT BeIMOAHUTL OA-
HOBpPEeMEHHO HEeCKOSbKO MOJb30BaTeNeN Yepes CUCTEMY BU3Yyanm3aummn 1 nony-
YNTb AOCTYN K YCTPOMCTBY.

Ecnu Bbl XOTWTe ynpaBnsTb yCTPOMCTBOM OAHOBPEMEHHO C MOMOLLbIO 3/1e-
MEHTOB ynpaBfieHWs 1 Yepes CUCTEMY BU3yann3aLmm, HeobXoaMMO BbIMOSI-

HWTb BXOL B CUMCTEMY YCTPOVICTBa M CNCTEMY BU3YyasTM3al .

1. B cTpoke cocTosiHns HaxxmmnTe kHornky LOGIN vnn CHANGE.
2. YKaxuTe 1Ma Nofb3oBaTens, BBeAnTe Naposb N HaxXMnTe KHomnky OK.
» 3aperncTpupoBaHHbIi MNOMb30BaTe b OTODPAXKaAETCA B CTPOKE COCTOAHMA.
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Bbi6op cnuncka

Beop 3HavyeHusa

Monb3oBaTenb MOXeT BbINTU U3 CUCTEMbI ClieaytoLLIMM 0Opa3oM:
> B CTpOKe COCTOsiHMS HaxkmmTe kHonky LOGOUT.

HaBurauusa
[Mpuy ynpaeneHun yCTPOMCTBOM C MOMOLLbIO 3/IEMEHTOB Ha NMepefHeNn naHenm

nepexoamnTb No pasfaenam MeHI MOXHO C MOMOLLIbIO KHOMOK n n n BbibpaH-
HOE MEHIO 3aK/ToYaeTCa B CUMHIO paMKy. YTobbl 32T B OTMEYEeHHOe MeHIO, Ha-
KMUTE KHOMKY . C NOMOLLIbIO KHOMKM MOXHO NepenTN Ha Npeablay-
LN YPOBEHb MEHIO.

Mpw ynpasneHun yCTPOMCTBOM C MOMOLLbIO CUCTEMbI OHNANH-BU3yanm3aumm
MOXHO NEPEXOANTb MO MEHIO, LLeKas MblLLbiO MO COOTBETCTBYIOLWMM KHOMKAaM.
1. BoibepuTe nyHKT MeHio HacTpoiiku.

2. BoibepuTe nyHKT MeHio MapameTpsbi.

3. Boibepute nyHKT MeHio CucteMma.

4. BeibepuTte nyHKT MeHio CUHXpPOHU3aLMsa BpEMEHMU.

5. BbibepuTe nyHkT BpeMs.

B maHHOM MHCTPYKLUMYM MO 3KCNIyaTaumm NyTb K NapaMeTpy Bcerga npeacras-
NeH B coKpalleHHon dopMe: BblbepuTe NyHKT MeHto HacTpoiiku > MNapameT-
pbl > Cuctema > CUHXPOHU3ALNS BPEMEHMU.

HacTtporika napameTpos
B 3aBMCMMOCTM OT NapameTpa HaCTPOMKM 3a4at0TCA PA3MYHbBIM CMOCOBOM.

1. C noMoLLbto KNaBuLLmn n nepenamTe K CNUcKy U HAKMUTE KNaBuLLy  ener |

2. OTMeTbTe 3aMnCb B Crmcke C NoOMOLLbO n nnn n N HOKMNTE KNaBULLYy

3. Haxmunte KHOMKY anIMeHVITb ONA COXpaHeHNA N3MEHEHHOIO NMapaMeTpa.

1. C nomolubto n nnu n BbibepuTe Nose 3HaYeHNs 1 HAXKMUTE KNaBumLLY

» |_|pl/l yrnpaBneHnn Yepes nepeHioro naHeslb noaBnTCcAa LI,VIC')pOBaFI KnaBua-
TYypa.

Puc. 11: Beop 3HaueHus

2. YkaxuTe Tpebyemoe 3Ha4eHne 1 NOATBEPANTE HAKATMEM KNABULLN .
3. HaxxmuTte kHonky MpuUMeHUTb 019 COXpaHeHVs N3MEHEHHOro NapameTpa.
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BBeopg TekcTa n u
A 1. C nomolbio nnm BbibepuTe TEKCTOBOE MOse N HAXMUTE KaBumLLYy

ENTER

» [1py ynpaBneHumn 4yepes nepefHio naHenb NosSBUTCS KNaBuaTypa.

Puc. 12: Beop Tekcta

2. BBenouTe TeKkCT M NOATBEPANTE HAXATUEM KNaBULLIN .
3. HaxxmnTte kHonky MpUMeHUTb Ona coXpaHeHVs M3MEHEHHOro NapameTpa.

Mownck napamMeTposB
B MeHio MapaMeTpoB Bbl MOXeETE BOCMOJIb30BaTbCA 6bICprIM MONCKOMIMapaMeT-
pa. ,D,J'IH 3TOI0 YKaXXUTe MMA NMapaMeTpa B NoJie BBOAa Mownck.

time]

Time (Time synchronization)

Time synchronization via SNTP (Time
synchronization)

SNTP time server (Time synchronization)
Synchronization interval (Time:
synchronization)

Information

-

Recorder

Events

@EN  2]CHANGE ()REBOOT  admin 21.11.2018 16:42 @ Settings

Puc. 13: BbicTpbiit monck
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DKCMepTHbIN pexuMm

B ycTporicTBe HOCTYNEH 3KCNepPTHbIN PeXM A8 BBOAA 3HAYEHMI NapaMeTpoB.
B 5TOM pexuMe Bbl MOXETEe HACTPOUTL NapaMeTpbl HAMPAMYIO Yepes akpaH 0b-
30pa COOTBETCTBYIOLLErO MEHIO.

Settings Parameters m

Deutsch
English

@EN  2ICHANGE (OREBOOT  admin 21.11.2018 16:43 @ Settings

Puc. 14: DkcnepTHbIN pexnm

DKCNepTHbIN PexXmM akTUBKUPYETCA CeaytoLmM obpasom:
1. BoibepuTe nyHKT MeHio HacTpoliku > MapameTpbi.

2. YcTaHoBuUTe Gnaxkok DKCNEPTHbINA PeXUM.

» DKCMEepPTHbIN PEXUM aKTUBEH.

OTob6paxeHne/cKpbiTMe NapaMeTpoB
B 3aBMCMMOCTM OT HAaCTPOMKM NapamMeTpoB YCTPOMCTBO CKpbIBAET 1N 0Tobpa-
XaeT Apyrue napameTpbl, OTHOCALLMECH K AaHHOM dYHKLMM.
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5.1

5.2

5.3

YnakoBKa, TPAHCMOPTUPOB-
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

LleHTp Ts>kecTun

Bepeub oT Bnaru Bepx Xpynkoe, octo- | KpenuTb 3pecb

POXHO

Tabn. 8: 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.

Ecan awmk onpoknHyncs, NpoBanunnics Unm ynan c onpeaeneHHom BoeiCoThl
(Hanpumep, Npr obpbiBe CTPOM), TO BeIMKa BEPOATHOCTb NMOBPEXAEHNSA rpy3a
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.

29
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BuavMmble noBpexaeHus

CKprTbIe noBpe>xaeHuA

5.4

MpoBepky cneayeT NPOM3BOAMTbL NOCE BbIrPY3KM, YTODbI K ALLMKY MOXHO ObINo
NOLAOWTN CO BCEX CTOPOH.

Ecnu Bo Bpems npreMkn 0bHapyskeHbl BHeLLHWE NOBPEXOEHNS, BbINOMHNTE

yKasaHHble HUXe 0enCcTBuS.

- BHecnTe nHdopmMaumio 0 NoBpexaeHUsaX B rpy30Bble JOKYMEHTbI U JanTe 1x
Ha NOAMMCh Ny, LOCTABUBLLEMY IPY3.

- [Mpu cnAbHBbIX NOBPEXAEHUSIX, [OPOrOCTOALEM yulepbe Unu NonHon notepe
rpy3a He3amMeduTenbHO NponHGOpPMMpYIiTe oTAeN cObiTa KOMMaHWK
Maschinenfabrik Reinhausen 1 cooTBeTCTBYIOLLYIO CTPAxXOBYHO KOMMAHMIO.

- [lMocne obHapyxeHns NOBPEXAEHNS He N3IMEHANTE COCTOAHME rpy3a U He
TporanTe ynakoBky A0 NPUHATUA PeLleHNs rpy30MnepeBo34MKOM UK CTPaxo-
BOM KOMMaHmen ob ocMoTpe rpysa.

- CocTaBbTe COBMECTHO C TPAHCMOPTHOM KOMMaHMel Ha MecTe OCMOTpa aKT
BbIIBIEHHbIX MOBPEXAeHWI. DTO HEOOXOAMMO ANs NpeabasneHua Tpebosa-
HWI1 O BO3MelleHUM yulepbal

- CdoTorpadupyiite nospexaeHns rpysa 1 ynakosku. Takum xe obpasom cne-
OyeT AeCTBOBaTb U B C/lyYae BbiABMNEHUS KOPPO3UIHbBIX MOBPEXAEHUI, Bbl-
3BaHHbIX MPOHNKHOBEHWEM BNaru (Loxab, CHer, KOHAEHCAT).

- O6s3aTenbHO NpoBepbTe repMEeTUYHOCTD YMakoBKU.

Mpu CKpbITbIX MOBPEXAEHUAX (TaKMX, KOTOPble MOXHO OB6HAPYXNUTb TOMbKO MO-

cne pacnakoBku rpysa) NocTynanTe cneayiowmM obpasom:

- HeMe[/IeHHO M3BeCTUTE BO3MOXHOIO BUHOBHMKA NOBpEXaeHWl no Tenedo-
HY 1 B MUCbMEHHOM GOpMe, a TakKe COCTaBbTe akT MOoBpexXAeHW;

- cobniopanTe Npy 3TOM AeNCTBYIOLME B AAHHOW CTPaHe CPOKM Moaadm npe-
TEH3UI; y3HanTe nx 3abnaroBpemMeHHo.

Mpy 0BHapyXeHWM CKPbITbIX MOBPEXAEHUIA NpeabsBleHne NpeTeH3nii rpy3o-

nepeBo34nKy (MU OpYromMy BUHOBHMKY NOBpexXAeHUs) BpSA U NpuBeaeT K

ycrexy. 9TO BO3MOXHO B TOM CJly4ae, ecniv AaHHoe NoBpexaeHne TOYHO onmnca-

HO B CTPaxoBOM Mosmce.

CknagmpoBaHue rpysa

Mpu BoIBOPE 1 OpraHM3aLMmM MecTa xpaHeHna ybeamTecs B CleaytoLLem:

- Ipy3 3aWyLieH oT Bnaru (HABOAHeHWeE, Tanas BOAA, CHEr UMK fefd), rpsasu,
BpeauTeneit (KpbiC, Mbillei, TEPMUTOB M T. [1.) U HECAHKLIMOHMPOBAHHOMO A0~
cTyna;

- ANS 3aWMTLI OT TPYHTOBOW BMArM U Mydllien BEHTUNALMMN AWMKN YCTaHOBIe-
Hbl Ha HACTW U3 [OCOK 1 BpyChes;

— [PYHT WV MO UMEET OOCTATOUHYIO HECYLLYIO CMOCOBHOCTD;

- nyTu nogbesaa csobofHb.

- Mepuoanyeckn NposepaTe rpys, 0COBEHHO MocsIe yparaHoB, IMBHEBbLIX [0-
XOEW, CUMbHbBIX CHEronados U T. 4., U NPUHUMAaNTe HEOBXOAMMbIE MEPbI.

YnakoBKa, TpaHCMOpPTUPOBKa U xpaHeHne 7817441/12 RU



6

MoHTaX

A OI'IACHO lMopaxkeHne 3neKTpruYeckmm Tokom!

YBEJOMJIEHWE

6.1

6.2
YBELOMJTEHUE

OnacHoCTb Anst KM3HM B pe3ysbTaTe NopaxeHus SNeKTpuyeckm TokoMm. [pu

paboTe C 31eKTPUYECKMMUM YCTAHOBKAMM M Ha HUX BCeraa cobnopanTe npea-

CTaBMeHHbIe HXKe NpaBmna 6e30nacHoCTy.

> OTKMOYMTE YCTAHOBKY.

> 3abnokMpyinTe ee 0T MOBTOPHOIO BKIKOYEHMS.

> YbeOuTech B TOM, 4TO HAMPsXKeHne OTCYTCTBYET Ha BCeX MPOBOAAX.

> 3akopoTuTe 1 3a3eMInTe YCTaHOBKY.

> HakpoiTe nnu oTropoauTe BCe PACNONOXeHHble PSAOM AETaNW, HAXOAs-
LMecsa noa HanpskeHneM.

lMopaxkeHne anekTpnyecknM Tokom!

Bo BpeMms skcnnyataumm TpaHchopmaTopa Toka C pa3OMKHYTOV BTOPUYHOMN

Lienbio BO3HMKAIOT OMNaCHbIE BbICOKME HAaMPSiXKeHUs. DTO MOXET NpUBECTU K

TpaBMaM, feTalbHOMY UCXOOy U MaTepuanbHoOMY yulepoy.

> He skcnnyatupyiite TpaHchopMaTop Toka C pa3soMKHYTOM BTOPUYHOM Lie-
MblO, @ 3aKOPOTUTE €ro.

> BbinonHamTe ykasaHua, coagepXaliumecs B UHCTPYKLMM MO aKCAyaTaumm
TpaHchopMaTopa Toka.

OnacHocTb noBpexaeHus yctponcTea!
DnekTpocTaTUYeCcKmil paspan MOXeT NoBpeanTb YCTPOMCTBO.

> ﬂpVIMMTe Mepbl, 4TObbI npenoTBpaTTb BO3HMKHOBEHME 3/1EKTPOCTaTUHE-
CKOro paspsdna Ha pa6oq|/|>< MOBEPXHOCTAX U 3alLINTNTb NepCoHall.

MoprotoBuTenbHble paboThl

D,J'Iﬂ MOHTaXa r|0Tpe6yeTc9| yKa3aHHbII;I HWXe MHCTPYMEHT.

B 3aBMCKMMOCTIM OT MecTa yCTaHOBKM M BAPMAHTOB MOHTaXa MOXET noTpe-
60BaTLCS AOMONMHNTESbHbIN KpenexXHbI MaTepuan (Hanpumep, 6onTsl,
rariku 1 noaknagHble Waibbl), KOTOPbIN HE BXOAMT B KOMMJIEKT MOCTaBKM.

- B zaBucumocTn oT BapuaHTa MOHTaXa
2nexkTponob3vk Ana yCTaHOBKM B UMT YNPaBIeHUs.
[penb ons HaCTEHHOro MOHTaXa (HACTEHHbIV MOHTAX C KOPMyCOM).
- OTBepTKa 419 NOAKNOYEHNS CUTHANBbHBIX Kabener 1 NpoBoaoB NUTaHUS.

MuHMManbHbIE pacCTOoAHUA

OnacHocTb noBpexaeHus ycTponcTaal

HepocTaTouHas LMpKyIsLmMs OKPY>KatoLLEero BO34yxa MOXeT NpMBECTU K Mo-

BPEXOEHMIO YCTPOMCTBA M3-3a Neperpesa.

> He 3aropaxuBanTe BEHTUAALNOHHbIE OTBEPCTUS.

> lMpepycMoTpuTe 4OCTATOUHOE PacCToAHME 00 BAMKANLLIMX KOMMOHEHTOB.

> YcTaHaBnmeanTe yCTPOMCTBO TO/IbKO B FOPU3OHTA/IBHOM MONOXeHWM (BeH-
TUNSLUMOHHbBIE OTBEPCTUS HAXOAATCH CBEPXY M CHU3Y).

7817441/12 RU  MoHTax
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[o ocHoBaHwusa wkada ynpasneHus MuHMManbHoe paccTosiHue: 88,9 Mm
CooteeTtctByeT 2U

[Ho noTonka wkada ynpasneHus

Mexnay ycTpoMCcTBOM M AOMOMHUTENbHBIMU

MopynsiMn Ha oTaenbHbix DIN-peiikax

Tabn. 9: MuHMManbHble paccTosHUs B WwWkady ynpasneHus

88,9 mm
= ‘ )
=
= ==
=B

Puc. 15: MuHUManbHble paccTosHuA

Mpwn apyrmnx cnocobax yctaHoBkM obpaTnTech B koMnaHuio Maschinenfabrik
Reinhausen GmbH.

6.3 BapwaHTbl MOHTaXA

6.3.1 YcTaHOBKaA B WWAT yNpaBneHus

YCTPOWMCTBO MOXHO YCTAaHOBUTb B pacnpenenmnTenbHbI LT C MOMOLLBIO 3aXKM-
MOB. PekoMeHayeMas TONUWMHA CTEHOK cocTaBnsaeT 2...5 MMm.

Pa3Mepr Bblpe3a B pacnpeneimTesibHOM wuTte

B: 202 mm

A: 312 Mm

t=2..5mMm

Puc. 16: Pasmepsbl Bbipesa
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1. CoenarTe Bbipes B pacnpenenmTe/bHOM WuTe.
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Puc. 17: CoenanTe Bbipes B pacnpefenvTenbHOM WwuTe

2. BcTaBbTe yCcTpOMCTBO criepean B Bbipes.

>
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Puc. 18: BcTaBka ycTpoicTBa B Bbipes

3. YcTaHoBUTE Npunaraemble 3akKnMmel.

Puc. 19: YcTaHOBKa yCTPOMCTBA B Bbipes

7817441/12 RU  MoHTax
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6.3.2

6.3.21

4. BkpyTuTe pesbbosble WTUThI B 3aKMMbl U 3aKpennTe yCTPONCTBO.

<
-

25 Ncm

Puc. 20: KpenneHue ycTpouncTsa

» yCTpOl;ICTBO YCTAHOBJ1E€HO N TOTOBO K 2J/TEKTPOMOHTAXY.

HacTeHHbIN MOHTaX ¢ kopnycom (onuus)

le/l HaCTEHHOM MOHTaXe YCTDOPICTBO B KOpnyce Kpenmtca HenoCcpeaCcTBEHHO K
CTeHe C NOMOoLWbo HAaCTEHHbIX KpOHLLITel;IHOB. Y106bI YCTaHOBUTb YCTpOl;ICTBO B
Kopnyc, l/ICI'IO}'Ib3y1;ITe 32KNMbl, BXOAdALMe B KOMMEKT NOCTaBKW.

OTBepCTVIFl 0na HAaCTEHHOIro MOHTaXKa
B cooTBeTCTBMM C WABIOHOM NPOCBEPNINTE B CTEHE YETbIpE OTBEPCTUS AMaMeT-

pom 6,8 MM.
4443 mm (17,49 in)
-
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Puc. 21: LLIabnoH ana npoceepnveaHvsa OTBEpCTUI ANs KOpryca

6.3.2.2 YcTaHoBKa KOpnyca Ha CTeHy

MonTaxx 7817441/12 RU

BuHTbI Ona HaCTeHHOro MoHTaXa He BXOOAT B KOMIMJTEKT NMOCTaBKN. Tpe6ye—
Maa ONMnMHa BUHTOB 3aBUCUT OT TOJLLMHDBI CTEHDbI.




v ME1FHe)IAEIZ13 ToBpexaeHNs Ha KOopryce 13-3a OTKPbITOM ABepKU. 3a-
KpoWTe ABepKy Koprnyca, 4Tobbl n3bexaTb NoBpexaeHWI BO BpeMsi HaCTeH-

HOro MOHTaxa.
> C nomolLbto YeTbipex BUHTOB M8 3akpenunTe KOpryc Ha CTeHe.

4x

M8

12 Nm

- D

Puc. 22: HacTeHHbII MOHTaX

» yCTpODICTBO YCTaHOB/IEHO M TOTOBO K 3JTEKTPOMOHTaXY.

BbinonHuTe sanekTpryeckmne coefmHeHVs B COOTBETCTBMI CO CXeMOW CoefMHe-
HMA 1 Kak onucaHo B pasaene «lloaknioyeHre yCTponcTaay.

6.3.2.3 YcTaHoBKa yCTpOWCTBA B KOpMYyC
v OTKpoKTe NOBOPOTHYIO pamy Kopnyca.
1. BcTaBbTe ycTpOMCTBO Ccnepen B MOBOPOTHYIO pamy Kopryca.

Puc. 23: BctaBka ycTpoicTBa B MOBOPOTHYIO paMy Kopryca
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2. YcTaHoBuUTE npumnaraeMble 3a>KMMbl.

Puc. 24: YcTaHoBKa ycTponcTBa B Bblpes

3. BkpyTuTe pe3bboBble WTUdGTHI B OTBEPCTME 33KMMA U 3aKpenuTe yCTPOn-
CTBO.

5\

<
—

25 Ncm

N
>
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E f, 6‘ /

j—CYy
l/,

Puc. 25: KpenneHue ycTpownctaa

» yCTpOVICTBO YCTAHOB/TIEHO N TOTOBO K 2/TEKTPOMOHTAXY.
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6.4 lNopknioyeHne ycTponcTea

A OCTOPOXHO! lMopaxkeHne 3neKTpruYeckmm Tokom!
HenpaBunnbHoe NoaKIo4YeHe MOXET NPUBECTM K TPaBMaM, NeTasIbHOMY UC-

XO[ly N MaTepuasibHOMY yiiepoby.

> 3azemMnuTe yCTPOMCTBO C MOMOLLbIO 3aLLMTHOIO NpoBoda U 601Ta 3a3emrie-
HWS Ha Koprnyce.

> CobnioganTe Gpasosbie yribl BTOPUYHbBIX OOMOTOK TpaHchopmaTopa Toka u
N3MepUTENIbHOro TpaHchopMaTopa HaMpPAXeHNs.

> Cﬂe,D.MTe 3aTeM, 4TObbI BbIXOOHble pene Obinu NnpaBWbHO NMOAK/THOHYEHDI K
MOTOPHOMY MPUBOAY.

° MopanTe HanpsxeHWe Yepes aBToMaTbl MUTaHWA 1 ybeamTecs B TOM, YTO

I Lenu Toka MOXHO 3akOpoTUTb. YBeamTech B TOM, YTO Ha aBToMaTe nuTa-
HMA MMeloTCA YeTkme 0603HaAYEHWS, U PACMONOXMTE ero B CBOOGOAHOM [0-
CTyne U HeNnoCpeaCcTBEHHOM BIM30CTH OT MCTOYHMKA NMUTaHWSA YCTPONCTBA.
370 no3sonsdeT 6e3 Tpyaa 3aMeHUTb YCTPOMCTBO NpU HEUCMPABHOCTU.

YKkazaHusa no npoknagke NpoBOAKU

- [Ons nyywero ob3opa nNpy 3N1eKTPOMOHTaXe MPUCOEAMHSITE POBHO CTOMBKO
NpOBOAOB, CKOMbKO HEOBXOAMMO.

- CobnioganTe cxemy coeguHenns [P Pasgen 13.13, Ctpanumua 124].

- Mcnonb3ayiTe Ana nogkmoveHns ToNbKo cneumnduuUmMpoBaHHbie kabesnu.
CobnioganTe ykasaHus, npueedeHHble B pasaesne «PekomeHayemble kabenm»
[»Pazpen 6.4.1, CtpaHnua 37].

- MNospexaeHwne 3axmMoB! CANLWKOM CUNbHO 3aTAHYTbIe
BUHTbBI MOTYT MOBPEeANTb BUHTOBbIE 3aKMMbI. [1p1 KpenneHnn BUHTOBbIX 3a-
XMMOB ybeamTech B TOM, YTO MOMEHT 3aTaxkn coctasnsgeT 0,4 H-m.

- [NookntounTe NpoBoAa K BHELHWM YCTPOMCTBAM.

- B cnyyae HacTeHHOro MoHTaxa ¢ KopnycoMm (onuums)

- Ecnun a1o HeobxoamMMo, ncnonbayrTe Npu NOACOEAVHEHNN YCTPOMCTBA Ka-
BenbHble BBOAbI MO KOPMYCOM.

- MospexpaeHune yctpoictea! OTKpbITble KabenbHble BBO-
[bl y>e He MOoryT obecneunTb Tpebyemyio cTeneHb 3awwmnTsl IP. 3akpoiite
Heuncnonb3yemble kKabenbHble BBOAbI 3arlyLLKaMu.

. BblHbTE HEOOXOAMMBIE LTEeKepbI.

. Ypanute 13onaumio ¢ NpOBOAOB 1 XM,

. 3anpeccyiiTe MHOrOXUMbHbIE MPOBOAA B KOHLEBbIE MybTbI.

. BBeauTe xunbl NpoOBOAOB B COOTBETCTBYIOLIME KNIEMMbI LLITEKEPOB.

. 3aTaHUTE BUHTbl COOTBETCTBYIOLLMX KNEMM C MOMOLLbIO OTBEPTKMU.

. BcTaBbTe Wwtekepbl B cOOTBETCTBYOWME THE3AA.

. YcTaHoBUTeE Ha KabenbHble XryTbl MPUCNOCOBNEHUS NS CHATUA HATSXKEH NS,

N O U A WwN

6.4.1 PekomeHpyeMble Kabenu

Mpu 3neKTpoMOHTaxe YCTponCcTBa cobiofanTe NpuBEAeHHbIE HUXE PeKOMEH-
Jaumun kKoMmnaHum Maschinenfabrik Reinhausen.
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Cnuwkom 6onblive eMKOCTM Kabenen MoryT NpenaTcTBOBaTb NpepblBa-
HUWIO TOKa penenHbiMM KOHTakTaMu. B uenax ynpasneHus, akTMBUpPYeMbIX
CUTHA/IOM MepeMEHHOro ToKa, HEOBXOAMMO YUMTbIBATb BINAHNE EMKOCTEN
kabenen ynpasneHms 6onbLLON ANMHbI Ha cpabaTbiBaHWe pefieiHbiX KOH-
TaKTOB.

Ecnu Bbl XoTUTe BbiBeCTM Ethernet-coeamHena 13 wkada ynpasneHms mnm
30aHMA, PEKOMEHOYETCA MCMOMb30BaTb ONTOBOMOKOHHbIE TMHUK (COrNnacHo
pekomeHpaumm [EC 61850-90-4).

Ka6enb WHTtepdeiic Tun kabens MonepeyHoe ceyeHue Ka- Makc. pnvHa
6ensa
DnekTponuTaHue (BHelHee) X9 HeskpaHunpoBaHHbIN 1,5 Mm? -
MN3mepeHune HanpsixxeHus UI-X7 SKpaHUpPOBAHHbIN 2,5 mm? -
MN3mepeHune Toka UI-X7 HeakpaHnpoBaHHbIN 2,5 mm? -
Lindposble BXOAbI ANS cCUrHA- DI16 OKpaHWPOBaHHbIN 1,5 Mm? 400 M (< 25 OM/KkM)
nos
Lindposble BbIxoAbl ANs cur- DO 8 SKpaHUPOBaHHbIV 1,5 Mm? -
Hanos®
AHanorosble BXOAbI ANS CUT- Al 4 SKpaHUPOBaHHbIN 1 MMm? 400 M (< 25 OM/kM)
Hanos
RS232, D-SUB 9-KOHTaKTHbIM COM-X3 DKpaHWPOBaHHbIN 0,25 Mm? 25m
RS485 COM-X6 OKpaHWPOBaHHbIN 0,25 Mm? 140 m
LLinHa CAN COM-X6 OKpaHWPOBaHHbIV 0,75 mm? 2000 M (obwasna wuHa
CAN)
Ethernet RJ45 X2, X3 MwH. Cat-5, skpaHupo- - 100 m
BaHHbIN S/FTP
Ethernet BOJC COM-X4 Duplex-LC mHoromopo- - 2000 m
Bbih, Om3, 1310 HM
Bbixog 110 B DC X8 HeakpaHunpoBaHHbI 1,5 Mm? -
CoeOnHUTENbHbIN Ka- - MwuH. Cat-5, akpaHupo- - Ok. 30 cm
6enb RJ45 BaHHbIN S/FTP

Tabn. 10: PekoMeHayeMble npucoenuHuTenbHble Kabenu

6.4.2

6.4.21

3J'IeKTpOMaFH NTHad COBMeCTUMOCTb

yCTpOl;lCTBO CMNPOEKTMPOBAHO B COOTBETCTBNN C D,eVICTBYPOLLLI/IM CTaHOapTOM
3J'IeKTpOMaI’Hl/|THOl;I coBMeCcTMMOCTW. [119 cooTBeTCTBUSA CTaHOapTaM 31eKTpo-

TpeboBaHMA K MOAKMIOYEHWNIO HA MeCTe YCTaHOBKM

Mpwn BbIOOPe MecTa yCTaHOBKM YUYMUTbIBAMTE CrefytoLime yKasaHums.

- 3awmTa oT NepeHanpskeHusa yCTaHOBKM AOMKHA ObiTb MCMpaBHa.

- 3aseMneHure yCTaHOBKM JOSIKHO COOTBETCTBOBATL TEXHNYECKUM MPaBUIaM.

8 YuuTbiBalTE EMKOCTb Kabenel; CM. yKasaHue Bbille.
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HWA NOTEeHUNa10B.

OTaenbHble YacTu YCTaHOBKWM OOJIKHblI COEANHATbCA 2/1EMEHTOM BblpaBHWBaA-

yCTpODICTBO M ero anekTponpoBoaKa AOC/IKHbI pacnofiaratbCA Ha pacCTOAHNN

He MeHee10 MOT CMNOBbIX BbIKMIOYATENEN, BbIKTIOYATENEN HArpy3KM U TOKO-

NPOBOAALLMX LLVH.

6.4.2.2

Tpe6OBava K MOAKMIOYEHUIO B MeCTe aKCnJ1yaTaunm

|_|pl/l NMOOKIMIOYEHNM B MeCTe SKCr1yaTaunnm CO6)'I}O,EI,al;ITe nepedYncneHHble HXxe

yKasaHus.

Hanbl N3 MeTasla.

le/lCOG,ELl/IHI/ITeﬂbeIe npoBoOa yKﬂaﬂ,bIBal;lTe B 3a3eM/ieHHble KaberbHble Ka-

MpoBoaa, nany4atoLyme nomMexn (HanprMep, CUNoBble MPOBOAA) W YyBCTBU-

TefbHble K MoMexaM (HanpuMep, CUrHanbHble Kabenwu), NpoknaabiBanTe B

OoTAeNTbHbIX KabenbHbIX KaHanax.

HarowmMMn noMexm n 4yBCTBUTESIbHbIMW K MOMeXaM.

MpenycmoTpuTe pacctoaHue He MeHee 100 MMMeXxay NpOBOAHMKAMM, U3NY-

> 100 mm

il

Puc. 26: PekoMeHAayeMblit cnocob npoknaakv MpOBOAHUKOB

KabenbHblit KaHan ans NpoBOAHMKOB, 3

RN

n3ny4varowmx nomMexu

KabesnbHblit KaHan s NpoBOAHMKOB,

YyBCTBUTE/IbHbIX K MOMeXaM

(HanpuMep, cunosoi kabenb)

2 | [poBOAHMK, U3NyYalOLWMIA MOMEXHU 4

MpoBoOAHWK, YyBCTBUTENbHBIN K MOMe-
xaM (HanpuMep, curHanbHbIN kKabenb)

- 3aKopoTuTe 1 3a3eM/IUTE pe3epBHbIE MPOBOAHMKMN.

TeNbHbIX NMUHWN.

He nogxnioyanTe yCTpOMCTBO C MOMOLLbIO OBLLMX MHOTOXMTbHbIX COeONHN-

[ns nepenadn cnrHana I/ICI'IOﬂb3y1;ITe SKpaHMpPOBaHHbIE NMNMHWKN C BUTbIMW Ma-

pamMu (BeayLwmi NpoBoa/obpaTHbIN NPoBOL).

BCeM NNOCKOCTK ero cevenma (3609).

MpurcoeamHsanTe aKpaH K YCTPONCTBY UK BGMKanLLen WHe 3a3eMIeHns no

POTKNM U l/ICI'IO}'Ib3y12Te BCe ero ceveHume.

icnonb3oBaHye OQHOXMIIbHBIX MPOBOAOB MOXET 3HAYUTENBHO YXYALWNTb
I 2 deKTUBHOCTb 3KpaHMpoBaHus. [oacoednHeHne sKkpaHa fenamnTe Ko-
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Puc. 27: PekomeHayemMoe nopgknioyeHmne skpaHa

-

MoaxnioyeHne skpaHa ¢ NOMOLLbIO 2 | MoakntoueHme No Bcen nNowaam ce-
OLMHOYHOWM XWJbl YeHus sKpaHa

6.4.2.3 TpeboBaHua K NpOBOAKeE, NPOK/aAblBAEMON B pacrnpenenntebHoM
wkady
Mpw npoknaake NpoBoaku B LWkady ynpasneHua cobnoaante npusegeHHble
HXe yKasaHWA.
- CobniogeHne TpeboBaHMt K 31eKTPOMarHUTHOM COBMECTUMOCTM NP MOAro-
ToBKe WKada ynpaBieHnsa K yCTaHOBKE Perynatopa HarnpsxeHus:

dYHKUMOHaIbHOe pasaenerue wkada ynpasneHus (MpocTpaHCTBEHHOe
pasgeneHue);

obLuee BblpaBHMBaHME NOTEHUMANOB (BCe METaNNMYecKmne YacTin 4OMKHbI
ObITb coenHeHbl Mexay cobomn);

npoknaaka npoeoaos ¢ yuyetom IMC (pasgeneHune NpoBOAHUKOB, U3TyYa-
IOLLIMX MOMEXM N YYBCTBUTENbHbBIX K MOMexXam);

oNTUMabHas SKpaHMPYIOLLAA 3aLUmMTa (MeTanamyeckmin Kopnyc);

3alUMTa OT NMepeHanpskeHns (3amTa oT MOSTHWUN);

LeHTpasibHOE 3a3eMrieHKe (raBHas 3a3emMnsiolas LWnHa);

BBObI Kabenel ¢ ydeTom IMC;

NMEIoLLMECs KaTyLLKM KOHTAKTOPOB A0/XKHbI BbITb MOAKMOYEHDI.

- lMpucoeamHnTenbHble kabenm yCcTpomncTBa AOMKHbI BbITb MPONOXEHbI B He-
NOCpeaACTBEHHOM BIM30CTU K 3a3eMIEHHOMY MeTa/lIMYeCcKoMY KOpMycy Uimn
3a3eM/IeHHbIM MeTalNIMYeckM KabenbHbIM KaHanaM.

- CurHanbHble kKabenu OoMKHbI BbiTb NPOIOXKeEHbI B KabebHbIX KaHanax,
OTAeNbHbIX OT CUNOBbIX Kabenemn 1 AMHUIA ONepaTUBHOIO TOKA.

- [ns 3azemnenns [»Pasnen 6.4.9.2, CtpaHuua 44] cnenyeT NoACcOeAMHUTD
Kabesb 3a3emMneHuns K crneumanbHoMy BOATY Ha YCTPOMCTBE.

6.4.3 lMopknto4veHre NpoBOAOB K BHELLHNM YCTPOMCTBAM

° [nsa nydwero o63opa NpncoeanHsaniTe Npm 31eKTPOMOHTaXe POBHO CTOMb-
I KO MPOBOAOB, CKOMbKO HEODOXOAMMO.

Mopsaok NOAKMOYEHUA MPOBOAOB K BHELLIHWM YCTPOMCTBAM

v Wcnonb3yite ana nogknioydeHma Tobko crneundumumpoBaHHbie kabenu. Yuu-
ThbiBalTe yKasaHus, Np1BeaeHHble B pasdesne «PekoMeHayemble kabenmy
[»Paspen 6.4.1, CtpaHumua 37].

> NoacoeamHunTe NPoBOAA YCTPOMCTBA K BHELLUHMM YCTPOMCTBAM COMMacHO
NpuUnaraloLMMcsa CxeMam CoenmHeHN.
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6.4.4 2DneKTPOMOHTAX AN N3MepeHus HanpskeHus n Toka Ul

3almTUTE 31eKTPUYECKYIO LieMb A8 U3MEPEHUS HaNPSXKEHNUS B COOTBETCTBUM C
MNCNonb3yeMblM ceveHneM Kabens. MoXHO MCNonb30BaTh yKasaHHble HUXe Th-
Nbl NpegoXpaHuTenen.

JIMHeNHbIN 3alMTHBIV aBTO- | [naBkMi NpeaoxpaHuTenb

Mmar
CraHpapT IEC 60947-2 IEC 60269
PacueTHoe HanpsxkeHne 400 B (L-L) unn 230 B (L-N)

PacyeTHas cuna Toka 30 MA.L16 A

XapakTepucTmka B,C,KunmZ BbicTpopencTaytowni,

cpenHeun HepU.VIOHHbIP’I nnn

MHEPLMOHHbIN

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

Tabn. 11: JonycTuMble TUMNbI NpefoxXpaHuTenei

1. VI3amMepeHue HanpsixxeHua: BBeguTe xunnbl B Knemmbl UI:X7-4 (nposog N) n
Ul:X7-3 (npoBof L) 1 ¢ noMOLLbo OTBEPTKM 3aTAHUTE BUHTbI.

Puc. 28: Ul:X7-4/3

2. V1amepeHune Toka: BBeamTe Xunbl B knemmbl UIX7-2 (1) n ULX7-1 (k) u ¢ nomo-
LLbIO OTBEPTKM 3aTAHNTE BUHTbI.

Puc. 29: UIl:X7-2/1
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6.4.5

6.4.6

6.4.7

MonTax 7817441/12 RU

dnekTpoMoHTax umdposbix Bxogos DI 16-110 B

Ecnn yctpoicTBo ocHauleHo KoHTakTamm DI 16—110 B, Ha H1x cnepyeT nofdaTb
BCnomoraTeneHoe HanpsxeHue 110 B nocT. Toka.

MpoBepbTe MO 06O03HAYEHWUAM Ha MPUCOEANHNTENBHbBIX KNeMMax C 3a4Hei
CTOPOHbI YCTPOWMCTBA, KAKOV BApUAHT BaM AOCTYMNeH.

1. BBemuTe xunbl npoBoaos B knemMMmy Wtekepa DI 16—110 B B cooTBeTCTBMM
co cxemom coenmHenus [P Pasgen 13.13, CtpaHuua 124] n 3akpenuTe nx ¢
MOMOLLIbIO OTBEPTKM.

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

BcrnoMoraTenbHbI UICTOYHMK NUTaHMA ANg LMbpPOBbIX BXOAOB

1. BeegunTe xunnbl npoBoaos B knemmbl X8:2 1 X8:1 wrekepa X8 B COOTBETCTBNM
co cxeMom coeamHerns [ Pasnen 13.13, Ctpannua 124] 1 ¢ noMoLbio oT-
BEpTKM 3aTAHUTE BUHTHI.

2. BcTaBbTe wrekep B COOTBETCTBYIOLLEE MHe300 U 3aTAHUTE BUHTbI.

dnekTpoMoHTax umdposbix Bxogos DI 16—220 B

Ecnu yctporicTto ocHalleHo Bxogamum DI 16—220 B, BbinonHuTe cnepytouine
nencreus.

MpoBepbTe No 0603HAYEHNAM Ha NPUCOEANHNTENBHbBIX KNeMMax C 3adHewn
CTOPOHbI YCTPOWCTBA, Kakoi BapUaHT BaM JOCTYMEH.

1. BeeguTe Xxunbl NnpoBoAoB B knemmy wtekepa DI 16—220 B B cooTeTcTBUM
co cxeMom coeamHerns [ Pasgen 13.13, CtpaHuua 124] 1 3akpenunTe nx ¢
MOMOLLbIO OTBEPTKMU.

2. BcTaBbTe WTekep B COOTBETCTBYIOLES MTHE3A0 W 3aTSHUTE BUHTbI.

OnekTpoMoHTax LMdpoBbix Bbixogos DO
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Puc. 30: BnoyHasa cxema ans umMdpoBbIX BbIXOA0B

1. BBeaunTe xunbl NpoOBOOOB B KNTEMMbI LLITEKEPA COMNTaCHO CXeMe CoeaMHEHNA U
3aKpennTe X C NMOMOLLIbIO OTBEPTKN.
2. BcTtaBbTe LITEKEP B COOTBETCTBYOWEE THE3OO U 3aTAHNTE BMHTDI.




6.4.8

6.4.9

6.4.9.1

JIMHEeNHbIN 3alMTHbBIN aBTOMAaT

CeueHue kabens

SNeKTPOMOHTaXX PE3NCTOPHOIO KOHTAKTHOrO psiga

MoaknounMTe PE3UCTOPHBIN KOHTaKTHbIM pad K MHTepdeinicam COM X6 n Al 4 co-
rnacHo cxeme coefnHenus [P Paspnen 13.13, Ctpanuua 124].

3J'IeKTpOI'IVITaHVIe M 3a3eMrjieHune

rlO,D,KJ'IIO‘-IeHVIe K TMHNN SNEeKTPONnNTaHnA

YCTponcTBO paspeluaeTcsa NoaKYaTb TONbKO K 31eKTPUYECKUM LensiM, OCHa-
LLEHHBIM BHELUHWM YCTPOMCTBOM MakKCMMallbHOW TOKOBOW 3aLUMTbl 1 MHOTOMO-
MOCHBIM aBTOMATOM MUTAHMSA, YTOObI B Clyyae HeobXoOMMOoCTU (CepBUC, peBH-
31K N T. 4.) MOXHO BbIf10 MOMHOCTBIO OTKMOUNTL 06OPYAOBAHME OT HaMpsixe-
HMS.

[ns 3TOro MOXHO MCNOb30BaTh aBTOMATLI MUTaHUA, COOTBETCTBYIOLME CTaH-

paptam [EC 60947-1 n IEC 60947-3 (HanpuMep, c1unoBoi BbiktodaTens). Mpu

BblbOpe T1MNa aBToMaTa NUTaHKs CobMoaanTe XapakTePUCTUKM KOHKPETHbIX

aneKTpuYeckmx Lienen (HanpsaxkeHue, MakcnmmanbHble Tokun). Kpome Toro,

cobniofanTe NpBeAeHHbIe HUXE YKa3aHMs.

- ABTOMAT NUTaHUA OOMXKeH ObITb NerkoAoCTYNHbIM ANS NepcoHana.

- Ha asTomaTte nuTaHma OOMXKHO BbiTh YKa3aHo, An9 Kakoro yCTpOMCTBa U Ka-
KNX 2NEKTPUYECKMX Lienei OH NpeaHasHaYeH.

- ABTOMAT NMTaHWS He JOMKEH ABMSTLCA COCTABHOW YaCTbiO CETEBOMW TUHUMN.

- ABTOMAT NMTaHWSA He JOMKEH NpepbiBaTh 3alLMTHOE coeMHEHNE.

3aWwmTnTe uenb 3N1eKTPONUTaHUA NMHENHbBIM 3aLWLMTHBIM aBTOMATOM. JTUHENHbIN
3alUMTHbBIM aBTOMaT AoSKeH obadaTh CiefyroLMMM XapakTepUCTUKAMM:

- pacueTHas cunaToka 6...10 A;

- xapakrepuctuka cpabartbiaHma C, K nnn Z.

[ns uenu snekTponuTaHms UCnosb3yiTe Kabenb, NonepeyHoe ceyeHe KoTo-
POro NOAXOAWT ANS BbIBPAHHOMO NMHEMHOrO 3alMTHOro aBToMaTta (He MeHee
1,5 Mm% AWG 15).

I_IOIJ,KJ'HOLIGHVIG K TIMHNN 2NeKTPONUTaHUA
> MopknounTe NCTOYHMK TOKA COTMACHO cxeMe coeamnHeHus [PPaspen 13.13,
CtpaHuua 124] v 3a3eMnuTe yCTPOMCTBO.
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6.4.9.2 TllpucoeanHeHue 3azeMneHns
1. CHVMMUTe raiky 1 NoaKNaAHyto Warnby ¢ bonTa 3asemneHus.
2. MpucoenmHnTe Kabesb 3a3eMNEHNS U 3a3eMAAIOLLYIO XMy Kabensa nutaHus
K BONTY 3a3eMneHnda yCTPOMCTBA M 3aKpenuTe rarikom 1 noaknagHom
MEVSIeIZ

o\

®

TR TRONTOZ0
e 1780000 Ao Y

;\
1@l

1,7 Nm

Puc. 31: MpucoeanHeHve kabensa 3asemneHus

6.4.9.3 TpucoeanHeHne 3a3eMeHUs YCTPOMUCTBA C KOpPNycoM (onums)
Ecnn Bbl yCTaHOBWAW YCTPOWCTBO B KOPMYC, BbIMOMHUTE 3a3eMMeHne yKa3aH-
HbIM HIKe 0BPa3oM.
v lNoBOpOTHasa paMa OTKpbITA.
1. MNpopaeHbTe kabenb 3a3emreHns Yepes KabesbHblil BBOL.
2. OcnabbTte BoONT 3a3eMeHns Ha Kopnyce 1 npmncoegmHmnTe kabenb 3a3emMne-
HVS K NpefyCMOTPeHHOW HeMTpanu 3Be34bl B KOpMyce.

Puc. 32: 3asemneHue kopnyca
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3. MpukpenuTe kabenb 3asemMneHnsa Kopryca Kk 6onTy 3a3emMneHmsa yCTponcTea.
Mpy HeOBXOAMMOCTU TakKe NpuKpenuTe K 6OATYy 3a3eMIeHNs 3aLNTHbIN
npoBof Kabens nuTaHus.

Puc. 33: KpenneHwue kabens 3aseMneHns Kopnyca 1 3alMTHOro NpoBoAa yCTponcTaa
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6.5 lNpoeepka paboTbl NpuBoaa

YBEJOMJIEHUE OnacHocTb NOBpeXAeHUS YCTPONCTBA U BHELUHUX YCTPONCTB!

MonTtax 7817441/12 RU

HeHapnexallee nogknoveHne yCTpOMCTBA MOXET NMPUBECTUM K ero nospexae-
HWIO 1 MOBPEXAEHWIO BHELLHUX YCTPOWCTB.
> [Nepen BBOAOM B 3KCMNyaTaLMIO NPOBEPbTE OOLLYIO CXeMY COeAMHEHNIA.

> HGPEE, BBOOOM B 3KCIJTyaTallMtOo NMPpoOBepPbTE NMNTAtOLLIEee HanpaXeHne 1 13-
MepeHHOE Harnpsa>XeHne.

> lNoakntounTe yCTPOMCTBO K 3/1€KTPOCETY.
» Ha oncnnee cHavana otobpaxaetca norotmn MR, a 3aTem pabovee OKHO.

» Ha nepepgHeitr naHenn ycTponcTBa, B IEBOM BEPXHEM YTy, 3aropaeTcs
cBeTOAMOL VIHAMKATOP BKAKOYEHMUS MUTAHUS.



7 lepBble Wwaru

YBEJOMJIEHUWE OnacHoCTb NoBpeXxaeHUsa YCTPONCTBa U BHELUHUX YCTPOMCTB!

7.1

HeHapnexallee nogknoveHne yCTpOMCTBA MOXET NMPUBECTUM K ero nospexae-
HWIO 1 MOBPEXAEHWIO BHELLHUX YCTPOWCTB.
> [Nepen BBOAOM B 3KCMNyaTaLMIO NPOBEPbTE OOLLYIO CXeMY COeAMHEHNIA.

Mocne Toro Kak yCTpOMCTBO 3arpy3unTca 1 0TOBPasnTca HadaslbHbl SkpaH, Bam
OyaeT NpesIoXeHO BbIMOHUTL YKa3aHHble HUXE HAaCTPOMKM.

YcTaHOBKa cCoOeANHEHUNS C CUCTEMOM BMU3Yyann-

3aumm

CoefinHeHMe C CUCTEMOM OHMANH-BM3yanM3aumnm MOXHO YCTaHOBUTb Yepes Ba

nHTepoeiica.

- lMepenHun nHtepdenc (ona NokanbHOro 4oCTyna)

- Onuma: nHTepdelic X3 ¢ 3aaHeN CTOPOHbI YCTPOWCTBA (ANa YAANeHHOro fo-
ctyna vyepes K, cuctemy ynpaeneHua 1 T. a.)

TpeboBaHua K cucteme

[na noctyna K cucTemMe oHnamnH-smsyanusaumm tpebyetca MK ¢ 6paysepom ¢
nopgaepxkon HTMLS. MHamkaums onTvMansHO paccymTaHa Ha YKasaHHbIe Hue
Opaysepbl.

- Microsoft Edge

- Google Chrome™

YcTaHoBKa coeguHeHus Yepes nepegHuin uHtepdeic

1. CHUMKTE KpbILWKY C MHTepderca Ha NepeaHel NaHenn yCTpoCcTBa.

2. CoeaunHute nHtepdericol COM-X2 1 CPU-X3 ¢ noMoLLbio NpuiaraemMoro co-
eANHUTENbHOro Kabens.

CPU

2
k

X
. |
[00000000600

KomesaoNmog

3

[cooo| [pooo] [coo0 [6000

XePwa xanws xanea xoaNes

[5o5559, L L)
>
[0000000000

XanwraoN®©

Puc. 34: CoeamHuTenbHbii kabenb € 3a4Hen CTOPOHbI
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3.

CoegnnuTte MK 1 ycTporicTBo ¢ nomolubio kabena Ethernet (wtekep RJ45)
Yyepes nepeaHu nHTepdenic.

®

HACAC
50

Puc. 35: YcTaHoBKa coeivHEHNS Yepes nepedHuit MHTepdeic

4.

»

MpuceonTe MK ogHo3HaYHbBIN IP-aapec, KOTOPbIN HAXOAUTCS B OAHOW noace-
TW C yCTponcTBOM (Hanpumep, 192.168.165.100).

. YkaxuTe Ha 1K B 6paysepe IP-anpec cuctembl BU3yanmsaumm http: //

192.168.165.1 Unn Npu akTMBMpOBaHHOM SSL-uindpoBaHum https://
192.168.165.1.
3anycTnTca cucTemMa BU3yanmsaumm.

YcTaHoBKa coeamHeHus Yepes 3aaHui nHtepoenc CPU-X3

1.

»

CoegnnuTe MK 1 yCTpOMCTBO C MOMOLLBKO CMOHTUPOBAHHOIO COeaANHUTENb-
Horo kabens yepes 3aaHunin MHTepdenc CPU-X3.

. Ha ycTporicTee BbibepuTe nyHKT MeHio CBA3b, 4TObObI NpocMoTpeTs IP-agpec

yCTpOMCTBA.

. MpuceownTe MK ogHo3HaYHbIN IP-aapec, KOTOPbIN HAXOAUTCS B OAHOW noace-

TW C YCTPOMCTBOM (Hanpumep, 192.0.1.100).

. YkaxuTe Ha [1K B 6paysepe IP-anpec cuctembl BU3yanumsaumm (Hanpumep,

http://192.0.1.230 1AM Npu akTMBMPOBAHHOM SSL-uindposaHmm
https://192.0.1.230).
3anycTnTca cucTema BU3yanmsaumm.

7.2 Hactpowvka s3bika

AHrnnmnckmmn WtanbsiHckmi
Hemeukun MopTyranbckui
DpaHLy3ckui Pycckui
McnaHckunin Kutanckun
Kopewckui Monbcknin

Tabn. 12: HacTpavBaeMble A3bIKM MHAMKALMM

1.

Ha naHenu coctoaHmna HaxMmTe KHOMKY @EN .

2. B okHe cnvcka BoibepuTe S3bIK.
3. HaxxmuTe kHonky «[1prMeHnTb» ANng COXpaHeHWst NapameTpa.

» OTkpoeTca ananorosoe okHo «[llepesarpyska ycTponcTeay.

4. [Ins akTvBaLmm HOBOIO A3bika Nepe3arpysmTe yCTPONCTBO.
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7.3 3arpyska MHCTPYKLMM NO 3KCMyaTaumm

3arpysure MHCTPYKUMIO MO SKCMyaTaumm ¢ yCTPOMCTBA, YTOBbI HauYaTh BBOA B
SKCMIyaTaUmio U NapaMeTprpoBaHme yCTPOMCTBA.

> B cTpoke cocTosaHus BoibepuTe @,

» BbINonHAeTCa 3arpyska MHCTPYKLUMK MO SKCMTyaTaummn.

D,OKYMEHT TakXe AOCTYMNeH 0714 3arpy3km Ha KIMeHTCKOM nopTane

myReinhausen https://portal.reinhausen.com nnu Ha Beb-cainTe
www.reinhausen.com.
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8

Beop B akcnnyaTauuio

YBEJOMJIEHUWE OnacHoCTb NoBpeXxaeHUsa YCTPONCTBa U BHELUHUX YCTPOMCTB!

50

8.1

8.2

HeHapnexallee nogknoveHne yCTpOMCTBA MOXET NMPUBECTUM K ero nospexae-
HWIO 1 MOBPEXAEHWIO BHELLHUX YCTPOWCTB.
> [Nepen BBOAOM B 3KCMNyaTaLMIO NPOBEPbTE OOLLYIO CXeMY COeAMHEHNIA.

MaCTep BBOOaA B 3KCMJjiyatayumio

Ecnu npu HacTpolike BaxkKHbIX MapaMeTpoB noTpebyeTcs cnpaska no yCTpon-
CTBY, BOCMOMb3yMTeCh MacTepOM BBOAA B 3KCMNyaTaumo. MacTep BBOAA B 3KC-
nnyaTaumio NnpeaocTaBnseT BbIOOp NapamMeTpoB, KOTOPble Bbl MOXeTe Nocneno-
BaTENbHO HACTPOUTD.

MoapobHoe onmcaHne COOTBETCTBYIOLLMX MAapaMeTPoB CM. B r1aBe «DKcryara-
uns» [P Pasgen 9, CtpaHuua 53].

[nsa BbiI3oBa MacTepa BBOAA B 3KCMNyaTaLMIO TpebYoTCAa COOTBETCTBYIO-
lwme npasa goctyna [P Pasgen 9.1.10, CtpaHuua 66].

3aBoackMe napaMeTpbl MO3BONAIOT BOMTH B CUCTEMY B PONM aAMUHNCTpaTopa
cnenytowmM obpasom:
- WMs nonb3osartend: admin
- [Maponb: admin
BeinonHuTe BXoa Kak nonb3oBaTenb ¢ HEOOXOANMMbIMY MpaBaMu LOCTYMaA.
. Beibepute nyHkT MeHio HacTpoiiku > MacTep BBoAa B aKcnnyaTauuio.
. HaxxmuTe kHonky Janee onqa 3anycka Mactepa BBOAA B dKCMyaTaLmio.
. CnepyviTe yKasaHuaM Ha 3KpaHe.

pwpo o

Mocne ykasaHuns Bcex HeobxoamMMbIX Af18 BBOAA B SKCMNyATALMIO MapamMeTpoB
BbINOMHUTE NPoBepKy byHKUMOHMpoBaHua [P Pasnen 8.2, Ctpanuua 50].

[MpoBepka ¢yHKUNOHUpPOBAHUSA

MNepen nepeknoyeHeM aKCnNyaTaLmm B PyYHOM pexurMe Ha sKCryaTaumio B
aBTOMaTMyeckoM pexume komnaHus Maschinenfabrik Reinhausen pekomenay-
€T BbINOMHWUTL NPOBEpPKY GYHKLUMOHNPpOBaHMs . [poBepka dyHKLIMOHUPOBAHWS
perynsTopa onucbiBaeTcs B nocnenyoLwmx pasaenax. [1pu BbinonHeHn Bcex
npoBepok GYHKLMOHUPOBAHWS BEIMOMHUTE Criedytouime NyHKThI.

- [na ynpaeneHusa yctponctBoM PINH npu akcnnyaTaumm B py4HOM pexume
HeobxoavMo aeakTeMpoBaTh ANCTAHLIMOHHBIV pexum.

- YnpaBneHue ycTporcteoM PINH ¢ noMoLubto knaeumLm 2N nnu BO3-
MO>HO TOMbKO MpW 3KCMAyaTaLmmn B py4HOM pexmme.

- Heobxoanmo BbINOMHWUTL BXOL B CUCTEMY YCTPOMCTBA Kak NMosnb3oBaTesb, 06-
nafatoLwmin COOTBETCTBYOLMMI NPaBamMu 15 NapaMeTpUPOBaHNS UK
AOAMUHUCTPUPOBAHMSI.

3aBoackre napaMeTpbl MO3BONAOT BOMTH B CUCTEMY B PONM aAAMUHMCTpaTopa

cnefylowmnM obpasom:

- VIMa nonb3oBaTens: admin

- Tlaponb: admin
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8.2.1

8.2.2

B xone nposepku GyHKLUMOHNPOBAHWS HEOOXOAMMO HACTPOUTL BaxkHelLMe na-
pameTpebl. [TogpobHbie cBeaeHWst O NPpUBEAEHHbIX NapaMeTpax COAEepPXaTcs B
rnaee «OyHKLUMU M HacTporkmy» [P Paspen 9, CtpaHuua 53].

MpoBepka N3MepeHHbIX 3HAYEHUN U COCTOSIHUSA LMPPOBbIX
BXOOB 1 BbIXOA0B

Mepen BBOAOM YCTPOMCTBA B 3KCMTyaTaLmMio NpoBepbTe 4OCTOBEPHOCTb M3Me-

PEHHbIX 3HAYEHNI 1 COCTOSHNA UMbPOBLIX BXOAOB M Bbixoaos. [pu Heobxoan-

MOCTW NCMONb3yMTe ONS 3TOr0 AOMOMHUTENBHbIN M3MepUTENbHbIN Npubop anas

MpOBEpKM OTAENbHbLIX M3MEPEHHbIX 3HAYEHNI.

1. Boibepute nyHKT MeHio MHpopmMaums > AnnapaTtHoe obecneuyeHue.

2. MNoouepenHo BbIOMpanTe OTAEMNbHbBIE MOAYIN U MPOBEPSITE U3MEPEHHbIe
3HAYeHWS 1 COCTOSIHME LindPOBbLIX BXOAOB 1 BbIXOAOB.

3. B cnyyae owmbok npoBepbTe N3MepUTENbHbBIN KOHTYP 1 NpoBoaKy [P Pasnen
6.4, Ctpanuua 37].

MpoBepka PyHKUUM perynmpoBaHus yCTPOMCTBA

v TMuTatoLee HanpsXXeHWe [OMKHO ObiTb MOAKTOYEHO.

1. [ns Boibopa aKcnnyaTaumm B pyYHOM PexmMe HaxXMMTe KHOMKY e s

2. Hactpoitte koadduumeHTbl TpaHchopMaummn usmMmepuTensHoro TpaHcdopma-
TOpa HanpskeHns, TpaHchopMaTopa TOKa M MOAKTIOUEHUS M3MEPUTESBbHBIX
TpaHchopMaTopos.

3. V1amMepbTe dakTnueckoe HanpsixkeHe 1 CpaBHUTE C M3MEPEHHbLIM 3HaYeHKEeM
B rMaBHOM MEHIO YCTPOWCTBA.

4. BeibepuTe NyHKT MeHio MiaMepeHHble 3HauYeHUs A71st OToOpaxeHns paboymx
3HAYEHWM TOKa M MOLLIHOCTW M CPaBHWUTE UX C MOKa3aHWSAMN U3MEPUTENbHbIX
nprnbopos.

5. OtperynupyiTe ycTponctso PIH BpyUYHYO C MOMOLLBIO KHOMKI IS 1n
@7 TaK, 4TOObI M3MepeHHoe HanpsixeHue U, COOTBETCTBOBA/IO HacTpa-
nMBaeMoMy 3aaHHOMY HanpskeHmo U, («3agaHHoe 3HaveHue 1»).

6. BeeonTe HeobxoamMoe 3aaHHOe 3HaYeHve.

7. HacTtpoWTe WnprHy Nonochl B 3aBUCUMOCTUW OT HaMNpPsSXXeHWs CTYMNeHn
[» Crpanuua 92].

8. YcraHoBuTe 3HaveHme 20 ¢ ana spemeny 3agepxxkn T1 [P Crpanuvua 93].

9. YcTaHoBUTE NUHENHBIM pexM BpeMenn T1 [ CTtpaHnua 93].

10. HaxmuTe kHOMKy 2NN A8 nepeknoveHms yctponcTea PINH Ha ogHy cTy-

neHb BbiLLe.

11. Ons BbiGopa akcnnyaTaumm B aBTOMATUYECKOM PexmMe HaxkKMMTe KHOMKY

()

» Ecnu dakTuyeckoe HanpskeHWe HaxoaMTCs 3a Npeaenamm LVPKUHbI No-
nocol, Yepes 20 cekyHA perynstop BepHeT ycTponcTso PIH B ncxonHoe
paboyee NonoxeHue.

12. [Ons Bbibopa aKcnnyaTaumm B py4HOM pexmMe HaxXKMMTe KHOMKY e i

13. HaxxmuTe kHoNKy MR Ana nepeknodeHms yctponcTsa PINH Ha ogHy cTy-

neHb HUXe.

14. Ons Bblbopa aKkcnnyaTaumm B aBTOMATUYECKOM PeXmMMe HaKMMTE KHOMKY

mm

» Ecnu dakTuyeckoe HanpskeHWe HaxoamMTCs 3a Npeaenamm LUMPKUHbI No-
nochl, Yepes 20 cekyHA perynstop BepHeT ycTponcTso PINH B ncxonHoe
paboyee NonoxeHue.

15. [1nsa Bbibopa aKcnnyaTaumm B py4HOM pexmMe HaxXMMTe KHOMKY e i

16. YcraHoBuTe 3HadeHMe 10 ¢ Ansg BpeMeHu 3aaepxkm T2 1 akTuBMpyimnTe

[» CTtpaHuua 95].
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17.

18.

19.

[Baxabl HAXXMUTe BN 0119 NepektoveHms ycTponcTea PIMNH Ha aBe cTy-
NeHu BbiLLe.

[nsa Beibopa akcnnyaTaumm B aBTOMATUYECKOM PeXMME HAXKMUTE KHOMKY

mm

» Ecnn dpakTmnyeckoe HanpsxeHne HaxoaMTcs 3a npeaenamm WpKUHbI No-
nochl, yepes 20 cekyHA perynstop nepeknoumT ycTporcteo PINH Ha of-
HY CTyneHb Huxe, ellle Yyepes 10 cekyHO — eLle Ha OfHY CTyrneHb HUXe.

[na Boibopa aKkcnyaTaumm B pyYHOM pexkmMe HaKMUTE KHOMKY o

20. YcTaHoBUTe TpebyeMble 3HadeHWs ans napameTpos Bpems sagepxkm T1

[» CtpaHuua 93] n Bpems 3apepxkn T2 [P CrpaHuua 95].

Mpw BBOAE TpaHCchoOpMaTOpa B SKCMNyaTaLMo peKOMEHAYEeTCst MpeaBapu-
TenbHO HacTpouTb NapameTp Bpems 3apepyxkn T1 Ha 100 cekyHa. B 3aBu-
CYMOCTWM OT YCMIOBUWI 3KCMyaTaumm Aas onpeaeneHns BpeMeHu 3aepku
MOryT noTpeboBaTbcs AnuTenbHble HabmoaeHns. Mpu 3ToM Lenecoobpas-
HO PerucTpUpoBaTh M3MeHeHWe GakTUYECKOro HAMPSXEHWS U KONMYeCTBO
nepeksItoYeHNIA, NPON3BEAEHHbIX 33 EHD.
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9.1

9.1.1

9.1.1.1

9.1.1.2

JKcnnyaraums

Cuctema

Obwue

B O0AHHOM MEeHIO MOXXHO HaCTpOUTb O6LLLl/Ie napamMeTpbl.

HacTtpoika obwmx ¢yHKLMI ycTporcTBa

C NOMOLLbIO HMXEYKa3aHHbIX NapaMeTpOB MOXKHO HACTPOUTL 0bLLMe GYHKLIMM

yCTpoKcTBa.

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

MacTep BBOAA B 3KCMyaTaUMIO
[aHHbIM NapaMeTp NO3BONSET HACTPOUTL aBTOMATUYECKMIM 3anyCK MacTepa
BBOZA B 3KCM/yaTaLmio Npwm nepesarpyske yCTponcTaa.

MHJJ,VIKaLI,VIFI N3MEPEHHDbIX 3Ha4YeHum

[aHHbIM NapamMeTp NO3BONSET HACTPOUTD, K KAKOW CTOPOHE M3MEPUTENbHbIX
TpaHchopMaTopoOB (MepBUYHOM UM BTOPUYHON) ByayT OTHOCUTLCH OTOBpaxa-
eMble M3MepeHHbIe 3HAYeHWs 1 NapaMeTpbl PeryMpoBaHus.

O603HavyeHne TpaHchopmaTopa

C noMoLLblo 3TOro NapameTpa MOXHO 3a[aTb 0bo3HaYeHne TpaHcdopmaTopa
ona ero naeHtTudnkaummn. ObosHaveHre TpaHchopmaTopa byaeT oTobpaxkaTb-
CS Ha MaBHOM 3KpaHe CUCTEMbI BU3yaniM3aumm,

HacTporka aBToMaTnyeckoro Bbixoaa

Bbl MOXeTe HacTpouTb GYHKLMIO aBTOMATUYECKOrO BbIXOAa Nob30BaTend,

€C/IM B TeueHue onpeaeseHHoOro BpeMeHu He 3adpUKCUpPOBaHO HUKAKUX Ael-

CTBUWI C €ro CTOpoHbI. [1pn 5TOM yunTbiBaTE NPUBEAEHHbIE HMXE YKa3aHNS.

- B 3aBMCMMOCTM OT HACTPOEHHbIX NapaMeTpoB sHeprocbepexeHus bpaysepa
NoMb30BaTeSb Tak)Ke CMOXET aBTOMATUYECKN BbINTU M3 CUCTEMBI, €C/N 3Ta
dYHKUMA eaKTUBNPOBaHA.

- [aHHas HacTporika pacnpocTpaHsaeTcs Ha Bcex nonb3osateneit. Ecnu ans
Nonb3oBaTeNsa akTMBUPOBaHa GYHKUMSA KABTOMATUYECKUIA BXOAY, GYHKLUMSA
aBTOMATMYECKOrO BbIXOAA K HEMY He NMPUMEeHSeTcs.

> BblbepuTe nyHKT MeHio HacTporku > MapameTtpbl > Cuctema > Oblume gaH-
Hble.

ABTOMaTuyeckumn BbIXoa
):LaHHbIPI napaMeTp No3BOJIAET aKTUBNPOBATb d)yHKLLl/HO aABTOMAaTNYECKOro BbIXO-
Oa n3 CNCTeMbl.

BpeMFI 00 aBTOMATMN4YeCKOro Bbixoda

,D,aHHbIVl napaMeTp No3BoOIdEeT HACTPOUTb BpeMA, MO NCTeYEHNIN KOTOPOro Bbl-
NOSHAETCS aBTOMATNYECKMIN BbIXOL U3 CUCTEMbI npn OTCYyTCTBUM OencTBuin co
CTOPOHbI NOJIb30BaTeA.
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9.1.1.3

9.1.1.4

AKTVBMpPOBaHME 1 AeaKTUBMPOBAHME CEPBUCHOIO AOCTYNa ANS MOJb-
30BaTend

Ha ycTpoiictse nMeeTca dyHKLUMA OCTYNA ANS COTPYAHNKOB TEXHUYECKON
cnyx6bl komnaHun Maschinenfabrik Reinhausen GmbH. 3ToT nocTyn nossons-
eT ANarHOCTMPOBAaTb M YCTPaHSATh HEMCMPABHOCTM YCTPOMCTBA.

DTOT NapameTp No3BoNseT akTMBMPOBATb 1 AeaKTUBMPOBaTb GyHKLUMIO cep-
BMCHOro 4OCTYyNa Ans nons3oeatens. [Ana obecnevuerust nidopMaLMoHHOM
6e30MacHOCTM aKTUBUPYITE CEPBUCHbIN AOCTYN AN MOSIb30BATENs TOMbKO Ha
orpaHuyeHHoe BpeMs AN yCTPaHeHWS HeMCnpaBHOCTEN.

Ecnu Bbl AeakTUBMPOBANM CEPBUCHBIN AOCTYN A4 NOMb30BaTeNd 1 yTpaTu-
N1 Naposb 4OCTYNa A8 aOMUHUCTPATOpPa, Bbl He CMoxeTe cOpocuTb Na-
ponb adMUHUCTpaTopa. B cnyyae noTepu napons aoMuUHUCTpaTopa
YCTPOWCTBO HEOOXOAMMO COPOCUTL A0 3aBOACKMX HAacTpoek. [1pu 3ToMm Bes
coxpaHeHHasa Ha ycTporcTee nHdopMauma (NapameTpbl, MU3MepeHHbIe 3Ha-
YeHus U T. [.) TepseTcs.

[ns HacTpoiiku napameTpa HeobxoamnMbl Npaea aaMUHUCTpaTopa.

3aBoackre napameTpbl NO3BOAAT BOUTWN B CUCTEMY B PONW alMMHUCTPAaTOpa

cnenytowmM obpasom:

- WmMa nonb3oBaTena: admin

- [laponb: admin

1. BoibepuTe nyHkT MeHto HacTporiku > NapameTpbl > Cuctema > Obue gaH-
Hble.

2. Hactporite napameTp.

3. MNepe3arpysnte yCTpONCTBO A5 aKTUBALMM M3MEHEHWIA.

AKTVIBaLl,VIFI CEPBUCHOIO OOCTyna
OTOT NapamMeTp No3BoNseT akTMBMPOBATb 1 AeaKTUBMPOBaTb GyHKLUMIO cep-
BMCHOrO AOCTYNa Ans NoNb30oBaTenNs.

YnpaBneHue ycTponcTBoM yepes cetb (SNMP ISM® Gen. 2)
YCTponcTBO NOAAEPKMBAET LEHTPANIM30BaHHOE yrpaBeHve Yyepes ceTb Mo
npotokony SNMP. Bbl MoxeTe ckoHbUryprposaTb areHT (cepsep SNMP) ¢ no-

MOLLbO NMapaMeTpoOB.

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

HaHHble ycTponcTsa AocTynHbl Yepes SNMP Tonbko ans yteHuns. OnpepneneH-
Hble U3MEHEHWS B YCTPOMCTBE NepefatloTcs Kak 1oBYLLKA.

- [lepesarpyska cucremb

- HesepHble gaHHble ayTeHTUdMKaumm SNMP (ctaHgapTHbi AuthTrap)
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9.1.1.41

Cnepytoulme gaHHble gocTynHel kak OID:

(0]]} Nmsa OnucaHune

1 sysInfo Y3en cucteMHomn nHpopmaumm
1 |sysName <WNms xocTa>
2 | firmwareVersion Bepcus MO
3 | serialNumber 3aBoAcKon HOMep yCTponcTBa
4 | sysDesc OnuncaHune ycTponcTea
5 |syslLocation MecTononoxeHue ycTporicTea
6 | sysStatus CocTosiHMe yCTponCTBa (KpacHbIW, XenTbi, 3ene-

HbIN)

400 notifications Y3en nosyuek
1 | nsNotifyUpdate BbinonHeHo o6HoBNEHME
2 | nsNotifyNetworkChange | /aMeHeHbl ceTeBble HacTporiku

YcTpoiicTso npegoctaensaeT BaM dann koHburypaumm (MIB-dainn). Cnegynite
yKasaHusaM, NpuBeAeHHbIM B pasfaene « OKCMopT AaHHbIXY.

KoHdurypmposaHme SNMP
Bbl MoxeTe HacTpouTb dyHKUMIo SNMP ycTpolcTBa ¢ MOMOLLbIO YKa3aHHbIX HU-
e NapamMeTpoB.

KondurypuposaTb npotokon SNMP MoxeT TofbKo Nonb3oBaTenb C ponbio
adMWHUCTpaTOpa.

> BblbepuTe nyHKT MeHio HacTporiku > MapameTtpbl > Cuctema > SNMP.

AkTuBmpoBaHmne SNMP
C NOMOLLbIO 3TOrO NMapaMeTpa MOXHO HacTpouTb dyHKuMo SNMP ans yctpoi-
cTBa.

Bepcua SNMP

C noMolLbo 3TOro napameTpa MoxHo BbibpaTb Bepcuio SNMP. Ha Bbi6op fo-
CTYMHbI HUXEeYKa3aHHble NapaMeTpbl.

- SNMPV2c

- SNMPV3

Crtpoka coobuecTtBa

C NoMOLLbIO 3TOro NapaMeTpa MOXHO HACTPOUTb CTPOKY COOBLLECTBa, KOTopas
LOJTKHA MCMOSb30BaTLCA ANA AOCTYNa K AaHHbIM YCTporcTBa Yepe3 SNMPV2c.
CTpoka coobliecTBa Takxe NpuMeHaeTcsa A9 NoBYyLIeK.

Nmsa nonb3osaTens

C NOMOLLIbIO 3TOro NapaMeTpa MOXHO HACTPOUTb VMsI MOMb30BaTesNs, KOTopoe
OOJIKHO MCMONb30BaTbCs A5 4OCTYNA K AaHHbBIM yCcTponcTea Yepes SNMPV3.
IMa nonb3oBaTens Takxke NpUMeHAeTCs ANs NOBYLLEK.
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9.1.2

Anroputm ayteHTudpuKaumm

C NoMoLLblo 3TOro NapamMeTpa MOXHO BblbpaTh aflrOpUTM ayTeHTUUKALIMN, KO-
TOPbIN AOMKEH NCMONb30BATLCA A5 AOCTYNA K AAaHHBIM YCTPOMCTBA Yepes
SNMPV3. Anroput™ ayTeHTudmnkaumm Takke ncnonb3yeTcs An4 nosyllek. Ha
BbIOOP AOCTYMHbI HMXEeYKa3aHHble MapamMeTpbl.

- HeakTtuBHO

- SHA

- SHA-256

Authpass

C NOMOLLbIO 3TOrO NMapaMeTpa MOXHO HACTPOWUTb NMaposib, KOTOPbIM AOMXKEH UC-
NoMb30BaTbCA A8 AyTeHTUPUKALMIM AOCTYNa K AAHHBIM YCTPOMCTBA Yepes
SNMPV3. Maponb Takke npruMeHseTca Ana NoByLUek.

[MepcoHanbHbIN anropmuTm

C noMoLLbto 3TOro NapaMeTpa MOXHO BblIbpaTb afropuUTM WNPPOBaHMS, KOTO-
PbIV [OMKEH UCMOMNb30BaThCs ANA AOCTYNa K AaHHbIM YCTPOMCTBA Yepes
SNMPV3. Anroput™ WwindposaHus Takxe NpuMeHsaeTcsa A4 nosyllex. Ha Bbi-
60op OOCTYMHbI HUXeyKasaHHble MapameTpbl.

- HeakTtuBHO

- DES

AES-128

AES-256

Privpass

C NoMoLLbto 3TOro NapamMeTpa MOXHO HACTPOUTL MNapOSib, KOTOPbIV AOMKEH UC-
nonb30BaTbCs AN WKdPOBaHWS AOCTYNa K AAHHBIM YCTPOMCTBA Yepes
SNMPV3. Maposb Takke NpuUMeHseTca Ans NoByLUeK.

AkTumpoBaHme SNMP-noByLiek
C NoMoLLbto 3TOro NapaMeTpa MOXHO HaCTPOUTb GyHKLMIO nosylek SNMP ans
yCTpOMCTBA.

CepBep nosylLuek
C NoMoLLbO 3TOro NapaMeTpa MOXHO HacTpouTb IP-anpec cepeepa ans npuema
SNMP-noByLek.

MecTononoxeHne ycTponcTea
C NoMoLLbto 3TOro NapaMeTpa MOXHO 33[4aTb MECTOMONOXEHNE YCTPOCTBA.
3Ty nHdOpMaLIMIO MOXHO 3anpocuTb Yepes SNMP.

O60o3HavyeHne ycTpoicTea

C NoMoLLblo 3TOro NapamMeTpa MOXHO HACTPOUTL 0O03HAYEHME YCTPOMCTBA, KO-
TOpOe NMO3BOMNT ero MAEHTUGUUMPOBATL. B 3aBMCMMOCTN OT KOHOUIypaLmm
YCTPOWCTBA ero obo3HauYeHne NCMosb3yeTcs ANa YKa3aHHbIX H1Xe cnyxo.

- CuCTeMHbIN XypHan

- SNMP

KoHdurypaumsa cetn

CeTeBad KOHGUIypaLma YCTPONCTBA NOApA3AenseTca Ha Tpy obnactu.

- HacTpoiika ceTu: HacTpowka IP-agpeca, noaceTeBom Mackm U T. 4.

- HasHauyeHue ceTu: HazHaYeHMe OQHOIO NN HECKOMbKUX MHTepdeicoB
Ethernet ona ogHon ceTu.
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- AkTuMBaUMAa ceTu: OOCTYyn K CETEBbLIM CJ'Iy>K6aM, TaKMM KaK BHELIHWW gmcnnemn.

HasHaueHue cetn CeTeBble HAaCTPOMKM HasHaueHwue ceTeBbix cny>x6
CPU X2 Cetb 3 SCADA
Cetb 1 Cepsuc MR
CPU X3 Cetb 2 BHewHwt gucnnen

Puc. 36: MpumMep koHdurypauum

NHTepdeiic CPU X2 HasHaueH ceTu 3 co cnyx6om SCADA °. MnTepderic
CPU X3 npuesasaH k cetn 11 ceTn 2. B ceTn 2 gocTynHa cnyxba «BHewHmin guc-
nnern». B ceTn 1 HazHauyeHa Tonbko cnyxba «Cepsrc MR».

° Y6eamtech B TOM, UTO Bbl He 0ObeANHUNN ceTeBble HTepdenchl (He Bbl-

I nonHanTe Tak HasbiBaeMble Bonding nnu NIC-Teaming). O6beanHeHue ce-
TeBbix KapT (NIC-Teaming) MoxeT HapyLLnTb GYHKLMIO CETEBOrO coenHe-
HNS.

9.1.2.1 HacTpoika cetu
B 3TOM MeHIo MOXHO 3a4aTb CeTeBble HACTPOMKK. B 3aBMCMMOCTH OT KOHUTY-
paLMKn yCTPOMCTBA BaM LOCTYMHO Pa3HOe KOTMYECTBO CeTeN.

° CeTb 1 CNYXXUT UCKITIOUYNTENBHO KaK CEPBUCHbBI MHTEpdENC 1 He KOHPUry-
I pupyeTcs.

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

9.1.2.2 HasHauyeHwue ceTeBbIX MHTepdencos
B 3TOM MeHI0 Bbl MOXeTe HasHauuTb Ethernet-mHTepdelicsl ycTporicTea ang ce-
TWN.

° Ecnu Bbl M3MeHMUTe HasHadeHKe ceTeBbix NHTepdericos, MAC-aapec ceTu
I MOXET U3MEHUTHCS.

> BblbepuTe nyHKT MeHio HacTporku > MapameTtpsbl > Cuctema > HasHaveHune
ceTeBOro UHTepodelica.

9 HasHauerume cnyx6bl SCADA Bo3MoxHO Tosnbko Ans BapnaHtos TAPCON® 230 Expert n AVT.
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HasHaueHune cetn CPU X2
C NoMOLLbIO 3TOrO NapaMeTpa MOXHO HaCTPOUTb, Kakad ceTb OyaeT 4OCTyMnHa
yepes nHTepdenc CPU X2.

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

9.1.2.3 HasHaueHue ceTeBoM CNy>X6bl
B 5TOM MeH10 Bbl MOXeTe Ha3HauUTb OOCTYMHbIe CeTeBble CNy>XObl YCTpOMCTBa
Pa3HbIM CETSAM.
> BblbepuTe nyHKT MeHio HacTpornku > MapameTpbl > Cuctema > HasHaveHne
ceTeBbIX CNy06.

AKTMBaLUMA ceTu OJ19 BHELUHero gucnnes
C NOMOLLbIO 3TOrO NapaMeTpa MOXHO HACTPOUTb, AOXKEH N ObITb AOCTYMNEH
BHELLUHWI OMCMIeN Yepes CeTb.

9.1.3 Beb-Bu3yanusaums

B 2TOM MeH MOXHO BbINOHWUTD HACTPOMKN A8 CUCTEMbI BED-BU3Yyann3aLmm.
> BblbepuTe nyHKT MeHio HacTpoiiku > MNapameTtpsbl > Cuctema > Beb-Busya-
nusauus.

SSL/TLS-wudposaHme
STOT NapamMeTp NO3BOMSET akTMBMPOBATb MM AEAKTUBNPOBATL AOCTYN K CUCTe-
Me BM13yanun3saumm C NomMolLLbto coeamnHeruns ¢ SSL/TLS-wmndbposaHmnem.

Bepcua TLS

[aHHbIM NnapamMeTp No3BONSET HACTPOUTL NpUHATLIE Bepckmn TLS. Ecnun Bbl xoTK-
Te NoAKAUYNTLCA K CUCTeMe BM3yann3aumnm Yepes coefmHeHne ¢ LWndpoBaHn-
eM, HeobxoaMMO UCMOMb30BaTh MPUHATYIO Bepcunio TLS. Ha BbiGop gocTynHb
HM>XXeyKa3aHHble NapameTpbl.

MapameTp MpwuHaTbie Bepcun TLS

>=1.2"° - 12
- 13
>=1.3" - 13

Tabn. 13: Bepcua TLS

9.1.4 HacTporka BpeMeHU Ha yCTPONCTBE

BpeMms Ha yCTpoMCTBE MOXHO HACTPOWUTb BPYUHYIO UM CUHXPOHW3MPOBATb aB-

ToMaTU4Yeckm Yepes cepeep eamHoro BpemMerit SNTP. [1na sToro Heobxoammo

CcoeanHUTb YCTPOMCTBO C cepeepoM eamnHoro spemeHn SNTP vepes Ethernet.

> BblbepuTe nyHKT MeHio HacTporiku > MNapameTpbl > Cuctema > CUHXpOHM3a-
LM BpEMEHMU.

CunHxpoHu3aumsa BpeMenHmn Yyepes SNTP
C MOMOLLbIO 3TOTO NMapaMeTpa MOXHO akKTUBNPOBATb CUHXPOHM3ALNIO BpEMEHN
Yepes cepeep eanHoro spemeny SNTP.

10 Option ist nur auswahlbar, wenn die TLS-Version von der angeschlossenen Peripherie unterstitzt wird.
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CepBep eanHoro spemeHun SNTP

C noMoLLbO 3TOro NapameTpa MOXHO HacTpouTb IP-agpec cepeepa BpeMeHu
SNTP. Mpu ncnonb3oBaHUKM 3TOro cepaepa yCTPOMCTBO NMPUHMMAET BpeMs C
cepBepa B Ka4ecTBe CUCTEMHOrO BpeMeHU.

YKaxuTe 0ecTBUTENbHBIM aApec cepeepa eAnHoro BpemMeHu (OTinyHbIN
071 0.0.0.0), B NpOTUBHOM C/ly4ae HEBO3MOXHO OyaeT YCTaHOBUTb CoenHe-
HMe C YyCTPONCTBOM.

CepBep eanHoro BpeMeHun SNTP 2
C MOMOLLbIO 3TOTO NMNapaMeTpa MOXHO AOMNOTHUTENbHO HACTPONTb IP-anpec BTO-
pOro cepBepa eaAMHOro BpeMeHM!.

MNHTepBan CMHXpOHU3aLMK
C NOMOLLbIO 3TOroO NapameTpa MOXHO HACTPOUTb MHTEPBAr, Yepes KOTOpPbIN
YCTPOMCTBY CrnefyeT 3anpallmMBaTb NokasaHMe BpeMeHU C cepBepa.

ABTOMaTu4yeckoe J'IeTHee/3VIMHee BpeMA

DTOT NapaMeTp NMo3BONSeT aKTUBMPOBATb ABTOMATMYECKYIO CMEHY NIeTHEro m
3MMHero (CTaHAapTHOro) BpemMeHu. B 3aBMCMMOCTM OT HACTPOEHHOM BpeMeH-
HOW 30HbI (perMoHa) yCTpOMCTBO aBTOMATMYECKM NepeksioYaeT B 3adaHHble AHU
neTHee 1 31MHee BpeMms.

Yacosou nosic
CornacoBaTtb BpeMs Ha YCTPOWCTBE C MECTHbIM BPEMEHEM MOXHO C MOMOLLbIO
napameTpa «CMmelleHne BpeMeHn oTHocuTensHo UTC».

[Mpumep

Mym6aun, MHaus UTC +5:304
MNekunH, Kntan UTC +8:00y4
Bpasunua, bpasunusa UTC-3:00u4

Tabn. 14: Cmelermne Bpemern oTHocuTenbHo UTC (Coordinated Universal Time vnv BceMypHoe koopau-

HUpOBaHHOE BpeMsl)

Bpems
DTOT NapaMeTp NO3BOSSET BPYUHYIO HACTPOUTb ATy M BpEMS.

HacTtpownka 3actaBkmu

[ns noBblWeHna cpoka cy>Obl 3KpaHa Ha NepefHel naHenn yCTponcTBa, MOX-
HO HACTPOUTL M aKTMBMPOBATL 3aCTaBky. /15 3TOro AOCTYMHbI HUXKeYKa3aHHbIe
dYHKUMM.

- OTkntoveHre akpaHa

- 3aTeMHeHWe aKkpaHa

> BblbepuTe nyHKT MeHio HacTpoiiku > MNapamMeTpbl > Cuctema > CUHXpOHU3a-
LS BpeMeHu > 3acTaBka.
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3acTaBka

Mpuy akTMBaLMK STOM GYHKLMN YCTPOMCTBO MO MCTEYEHWUIN HACTPOEHHOI O Bpe-
MeHWN OXNOaHWNA MONMHOCTbKO OTKKOYaeT D,MCI'IJ'IeI7I, eCc/li KnaBnnM HE HaXXKKMMa-
toTca. Ecnn 3aTeM HaxxaTb mobyto KNasuLly, yCTPOMCTBO CHOBA BKTOUNT OMC-

nnen.
o [eakTvBauma 3acTaBkm OTPULLATENBHO BAMUAET Ha CPOK CNy>Xbbl Ancrnes.
I KomnaHwusa Maschinenfabrik Reinhausen pekomeHayeT akTBMpoBaTh 3a-
CTaBKYy M HAaCTPOUTL BpeMs OXmnaaHus 15 MUHYT.

BpeMms oxxnaaHus 3acTaBku
2710T napaMeTp No3BONIAET HACTPONTb BPEMA OXNOAHNA 3aCTaBKN.

3aTeMHeHMne

Mpu akTMBaLUMM AAHHOM GYHKLMM YCTPOMCTBO CHUXAET APKOCTb AMCHNeda no uc-
TEYEHUNN HaCTpoeHHOFO BpeMeHI/I OXMaaHn4, eCn KnaBnLWKM HE HAXKMMakOTCA.
Ecnu 3aTeM HaxxaTb MobyIo KNaBuLly, yCTPOMCTBO BOCCTAHABIMBAET MOMHYIO

ApPKOCTb.
° Ecnu akTMBMpOBaHbI 3aCTaBKa 1 3aTeMHeHMe, AN aKTUBALIMK M BOCCTAHOB-
I NEHUS NMOMHOM SPKOCTN HEOOXOAMMO ABAXAbl HAXKATL MOOYIO KNaBULLY.

BpeMﬂ OXXnoaHm4a 3aTeMHeHN4A
o701 napaMeTp No3BOIAET HACTPOUNTb BPpeEMA OXKNOAHNA 3aTEMHEHUA.

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

9.1.6 KoHdurypaumsa cMCTEMHOro XypHana

YCTpPOWMCTBO NopdepkunBaeT nepefady CoOOBLLEHNN CUCTEMHOMO XypHana Yepes
MPOTOKOS CUCTEMHOIO XXypHasa B COOTBETCTBUM co cTaHaapTammn RFC 5424 n
RFC 3164.

> BblbepuTe nyHKT MeHio HacTporiku > MapameTpbl > Cuctema > CUCT.KYp..

AKTVIBaLl,VIFI CUCTEMHOIO XXypHana
C NOMOLLIbIO TOrO NapaMeTpa MOXHO akTMBUPOBaTh Nepeaady COOBLLIEeHN CU-
CTEMHOTO XXypHasna Yyepes yCTPOCTBO.

CTaHOapT CMCTEMHOrO XYypHana
C NOMOLLIbIO 3TOrO NapaMeTpa MOXHO HaCTPOUTb Crnocob nepenadn n dopmar
COOBLLEHNI CUCTEMHOTO XypHana. Ha Bbibop OOCTYMHbI HUXEeYKa3aHHble napa-

MeTpbl.

CraHpgapt Mepepayva ®dopMat coobieHuns
RFC 5425 (pekomeHay- | TLS RFC 5424

eTcs)

RFC 5426 UDP

RFC 6587 TCP RFC 3164

RFC 3164 UDP

Tabn. 15: CtaHAapT CUCTEMHOIO XXypHana
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Ina ncnonbsosanus ctaHaapta RFC 5245 (TLS) HeobxoamMo MMNopTupo-
BaTb KOPHEBOW cepTUdUKAT 1 cepTUdMKAT KTMEeHTa C COOTBETCTBYIOLLMM
K/IOYOM cepBepa CMCTeMHOro xypHana. CM. pasgen «/IMnopT AaHHbIX.

CepBep CUCTEMHOrO XypHana
[aHHbIN NapameTp No3BonseT HacTponTb IP-agpec cepBepa cMCTEMHOMO Xyp-
Hana.

[MopT cepBepa cCUCTEMHOTO XypHana
[aHHbI NnapaMeTp NO3BONSET HACTPOUTL MOPT CepBEPa CUCTEMHOIO XypHana.

AKTMBaLMS 2-ro cepBepa CUCT. XXYPH.

C NoMoLLblo 3TOro NapamMeTpa MOXHO HACTPOUTb, OOSIXKHO NN YCTPOMCTBO nepe-
[laBaTb COOOLLEHMA CMCTEMHOIO XYypHana BTopoMy cepsepy. Ecnm Bbl Ans napa-
MeTpa AKTMBaLMA cucTeMHOro xypHana [P Ctpanuua 60] yctaHaBnusaeTte dna-
XokK «[leakTMBMpPOBAHO», 4EAKTUBMPYETCS TakKe nepeaada Ha BTOpOV cepeep
CMCTEMHOTO XypHana.

2- cepBep CUCTEMHOTO XypHana
C noMoLLblo 3TOro NapameTpa MOXHO HacTpouTs IP-agpec BToporo cepsepa cu-
CTEMHOrO XypHana.

MopT 2-ro cepBepa CUCT. XXypHana
C MOMOLLbIO 3TOTO NapaMeTpa MOXHO HaCTpONTb MOPT BTOPOIro cepBepa Cu-
CTEMHOro XypHarsa.

BpeMsa 3agep>kku ons paspbiBa CBA3U

C NOMOLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTb BPeMS, MO UCTEYEHNM KOTOPO-
ro YCTPOVICTBO MonblTaeTCcA MOBTOPHO YCTAHOBUTb COoeANHeEHMe, eClii 4O 3TOro
OHO 6bI/I0 PA30PBaAHO UMM COOBLLEHWE CUCTEMHOMO XypHasia He bbino nepena-
Ho (Tonbko ana TCP nnn TLS).

YpoBeHb onacHoOCTU

Bbl MoxeTe HaCTpONTb, Kakmne COO6LLI,€HI/IF| CNCTEMHOIO XypHala YCTDOVICTBO
LOOJTKHO NMepefasath. 114 3Toro akTMBMpyMTe Un AeakTUBMpyTe coobLeHNs
014 KaXaoro ypoBHA OnacHOCTU.

YpoBeHb onacHocTU OnucaHue

Emergency CucteMa He NpUroaHa K MCMosib30BaHMIo
Alert Heo6xoa1MMOCTb NPUHATL CPOYHbIE MEpbI
Critical Kputnyeckoe coctosiHne

Error Owwnbka

Warning MpenynpexaeHne

Notice YkasaHue

Nudo MHdpopmauumsa

Debug Otnagka

Tabn. 16: YpoBHU onacHOCTH
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9.1.7 TpuBA3Ka CUFHANOB N COBBLITUM

9.1.71

Bbl MoxeTe BbibpaTh 3Ty GyHKLMIO TOMNBKO B CUCTEME BU3YasiM3aLMm B
bpaysepe. TyT Bbl He MOXeTe BbINOMHATb HACTPOMKU Ha AMCTINee.

YcTponcTeo no3sonseT npmesasaTs 12 undposbix Bxoaos (GPI) k ceonm byHKLM-
aM 1 umdposbiM Bbixoaam (GPO) .

[na sToro noctynHble umndpoBble BXOAbl MPUBA3LIBAKOTCSA K COOBLLEHMIO O CO-
EbiTrn ObLwmii LumppoBoL BXxOA.

Bxoa/komaHpaa CoobueHne o cobbiTum

Lindposoi Bxoa 1 O6wwit undposoi Bxog 1

Lindposoit Bxopn 2 O6wwi undposoit Bxogd 2

Tabn. 17: MNpueaska unppoBbIX BXOAOB K COOBLLEHUAM 0 cObbITUM

CoobLeHNs 0 COBBITUAX MOXHO NPUBA3aTb K GYHKLMAM YCTPONCTBA U Lndpo-
BbIM Bbixodam. Kpome Toro, Bce 4oMNonHUTENbHblE COOBLLEHNS O COBLITUAX
(HanpuMep, MUHMMAabHOe HanpsxeHue U<) MOXHO NpuBaA3aTh K LMdPOBbLIM
BbixoAaM. [1na 3Toro AOCTYNHbl COOTBETCTBYIOLIME NapaMeTphbl, 4719 KOTOPbIX
cnepyeT ykasaTb COOTBETCTBYIOLLME HOMEPA COObITUN.

MpuBsazka byHKLMIA

CobbiTust ObLmii LmppoBOL BXOA MOXHO NPMBA3aTb K GYHKUMAM YCTPOMCTEA.
970 No3BOMAET ANCTAHLMOHHO YNPaBsTh YCTPOMCTBOM C MOMOLLbIO LIMbPOBbIX
BXO[OB.

YToObI BBINOMHWUTL MNPUBA3KY, HEOBXOAMMO YKa3aTb COOTBETCTBYIOWMIA HOMEP
cobbiTus ana TpebyemMoro napameTpa.

ObpaTnTe BHMMaHMe, YTO MOXKHO YKas3aTb TOMbKO HoMepa cobbiTuin O6-
LM LnppoBOK BXOA.
Mpu HoMepe cobbiTha 500 NpuBsAska AeakTUBMPYeTCS.

v Tpebyemblit HoMep cobbiTua n3BecTeH [P Pasgen 9.1.9, CtpaHnua 65].
> BbibepuTe nyHKT MeHo HacTpoiiku > MapameTpbl > Cuctema > Npueaska
yHKUMNA.

Brnokunposka
Ecnuv npucBoeHHoe cobbiTue akTUBHO, aBTOMaTUYECKOe perynnmpoBaHue 61oku-
pyeTcs.

BbicTpbI aBTOMaTUYeCKM BO3BpAT

Ecnu npuceoeHHoe cobbiTne akTUBHO, YCTPOMCTBO aKTUBMPYET ObICTPbI aBTO-
MaTu4eckuit Bo3epar. [py ObICTPOM aBTOMATMYECKOM BO3BpaTe YCTPONCTBO Ur-
HOPUPYET HACTPOEHHOE BPeEMSA 334ePXKKM aBTOMATNYECKOro perynmpoBaHus
HanpskKeHus.

AKTUBMPOBAHME 330aHHOIO 3HaYeHUs 1
Ecnun nprcBoeHHoe cobbiTue akTUBHO, YCTPOMCTBO akTUBMPYET 3aaHHOe 3Ha-
YyeHue 1.

AKTVIBVIpOBaHVIe 3a0aHHOIo 3Ha4vYeHunsa 2
Ecnun nprcBoeHHoe cobbiTue akTUBHO, YCTPOMCTBO akTUBMPYET 3aaHHOe 3Ha-
YeHue 2.
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9.1.81

AKTUBMpPOBaHWE 330aHHOMO 3HaYeHus 3
Ecnum nprceoeHHoe cobbiTne akTUBHO, YCTPOMCTBO akTUBMPYET 3a4aHHOe 3Ha-
yeHue 3.

CyeTumk cobbitnin 1...10
Ecnu nprcBoeHHoe cobbiTue akTUBHO, YCTPOMCTBO YBEMYMBAET NoKasaHne
cyeTumka cobbitnin [P Paspen 9.1.9.3, CtpaHnua 66] Ha 1.

MpuBsazka uMdpoOBbIX BbIXOAOB

Kaxpgoe cobbiTre MOXHO NpuesasaTh K undposoMy Beixoay. [nd aToro 8
ycTpoicTae nmeetca 5 undposbix Bbixonos (GPO). Ecnn cobbiTre npmesasaHo K
LUMPPOBOMY BbIXOLY, MPU HACTYMEHNN 5TOro CObbITUS YCTPOVICTBO NOAAET CuUr-
Ha/ Ha AaHHbIN Bbixod. CUrHan nogaeTcs, noka cobbiTve NponcxoamnT. Ona kax-

0Oro gocTynHoro LI,l/Id)pOBOI'O BbIXOOda MMeeTCA NapaMeTp.

[na nanbHelwen nepegaym BXOAHbLIX CUMHANOB HEOOXOAMMO LndpoBble
BbIXObl MPUBA3aTH K COBbITUAM Ob6LUML LiMpPOBOL BXOA.

v TpebyeMblit HOMep cObbITUA N3BECTEH.

1. BbibepuTe nyHKT MeHto HacTpoiiku > MapameTtpsbl > Cuctema > NMpueaska
BbIXO[A0B.

2. BbibepnTe HeobxoanMbIit napaMeTp.

3. YkaxuTe Tpebyembli HoMep cobbITHS.

4. [1na coxpaHeHVsa U3MEeHeHHOro napamMeTpa HaxkMuTe KHonKy MNpuMeHnTb.

O6wuit unpposom Bbixop X
DTOT NnapaMeTp No3BOMAET NPUBA3aTh LIMbPOBOM BbIXOM K COOBLLEHMIO O COBbI-
T, YkaxuTe TpebyeMblin HoMep cobbITuA.

Mpun HoMepe cobbiTua 500 npuBsaska AeakTUBMpPYeTCa.

KoHdurypmnposaHue unedpoBbix BXOAOB U BbIXOO0B

OnucaHHble HMxe onepaunn ynpabBneHNA BO3MOXHbI, TOJIbKO €C/11 Bbl Bbl-
3blBa€T BM3YyaJ/IM3aLNIO Ha KOMIMbOTEPE. Bbl MOXeTe n3MeHATb KOHC]DVII'ypa—
[117Z1,0) Ll,l/lepOBbIX BXOAOB M BbIXOAOB, TO/TbKO €C/in MMeeTe pOJib HaJlaA4YnKa
N aAMMHNCTPATOpa.

B 3aBoACKMX HACTpOKax KoHbUIypupyeMble LMdpoBble BXOAbI M BbIXOAbI
YCTPONCTBA CKOHOUIYPUPOBaHbI HMXEYKa3aHHbIM OOpasoM.

- Bxopn: akTuBHbIN BbICOKMI

- Bbixoa: 3ambikatowimin kKoHTakT (NO)

Mpn HEOBXOAMMOCTU KOHOUIYPALMIO MOXKHO U3MEHUTD.

CozpgaHune pesepBHOM Konumn

[ns BOCCTAHOBNEHMS CUCTEMBI MOCTE BO3MOXHOW HEMPABUIIbHOW HACTPOMKMN

KOHPUrypaLmm HeobXxoAMMO CO30aTh ee Pe3epBHYIO KOMUIO.

1. BbibepuTe nyHKT MeHto HacTpoiiku > DkcrnopT.

2. BoibepuTe napameTp HacTpoiku onsa skcnopTa pe3epBHOMN KOMMK TEKYLLMX
HacTpoek.

3. [Ons 3anycka akcnopTta HakMUTe KHOMKY DKCHopT.
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9.1.8.2 KoHdwurypauma DIO

Y6enmtech B TOM, 4TO KOHGUIypauma LndbpoBbIX BXOOOB U BbIXOAOB COOT-
BETCTBYET MCMONb3yeMbiM GYHKUMAM. B MpOTMBHOM Criydae BO3MOXHA
HeucnpaBHas paboTa yCTPONCTBA U NOAKIIOYEHHbIX NeprdeprinHbixX
YCTPOWCTB.

[na HacTponkm KoHdUrypaumm LMbpoBbIX BXOAOB M BEIXOAOB HUXEYKa3aHHas
nHdopMaLma BbIBOAMTCA B BUAE TabnuLbl. DeMeHTbl, He noasexalime nsme-
HeHUIO, BblAeNeHbl CepbIM.

Hactpoiiku KoHdmrypauus DIO

[T 1]
DyHKUMA Tun curH.  Kowduryp. Mopaynb/kaHan | e
I: GPI1 DIO V Bebicokoaktue. ¥ DI 16-110V-1 X1/1 ¥
I: GPI 2 DIO v BbICOKOAKTUB. ¥ - v
I: GPI 3 DIO ¥ BbicOkoakTue. ¥ - v

CobbiTnsa
I: GPl 4 DIO ¥ BbicokoakTue. ¥ - v
I: GPI 5 DIO V Bbicokoaktue. ¥ - v
I: GPI 6 DIO V BbiCcOKOakTue. ¥ - v
I: GPI7 DIO ¥ BbicokoakTv. ¥ - v  Wndbopmauusa
I: GPI 8 DIO ¥ Bbicokoaktue. ¥ - v

LK 114 > » |: V__
Pekopaep

@ORU 2ILOGIN (OREBOOT 2025-03-18 10:46 @ HacTpoiiku

Puc. 37: KoHdurypuposaHve LndppoBbIX BXOAOB U BbIXOA0B

OnucaHHble HMxe onepaLumm ynpasneHms BO3MOXHbI, TONbKO eCn Bbl Bbl-
3blBaeTe CUCTEMY BU3YyanM3aLIMM Ha KOMMbloTepe. Bbl MoxeTe naMeHATb
KOH®Urypaumio LbpoBbIX BXOLOB 1 BbIXOOOB, TOMBKO Cn MMeeTe porb
Hanaavmka unm adMmMHUCTpaTopa.

3aBofckue napaMeTpbl MO3BOMAOT BOWMTWN B CUCTEMY B POSIV AAMUHUCTPATOPA

cnefylowmnM obpasom:

- VMg nonb3oBaTens: admin

- Tlaponb: admin

LincdpoBsble BXOOb! 1 BbIXOAbl YCTPONCTBA KOHOUIYPUPYIOTCA CleayowmM ob-

pasoM:

1. BoibepuTe nyHKT MeHio HacTpownku > Kondurypaums DIO.

2. Tpun HeOBXOANMMOCTM HaxmMMaiTe KHonky A nnu ¥, 4Tobbl OTCOPTVPOBaTb
XapakTepUCTMKM MO CTONOUAM B aldpaBUTHOM Mopsaake.

3. CkoHdurypupyrite Tpebyemble CBONCTBA.

4. Haxxmute KHonky MNpuUMeHUTb.

5. [ns coxpaHeHust 3MeHeHNIM Npu 3anpoce NOATBEPXKAEHWA HAKMUTE KHOMKY

Oa.

OyHKumaA
QOyHkuma undposoro sxoda (I: ...) mnn undposoro seixoza (O: ...). Bel MoxeTe
N3MeHUTb 0bo3HaueHue obLmx Bxoaos 1 Boixodos (GPI, GPO).

Bug curHana
BeibepuTe BMA curHana.
- Uwndposon: undposoi Bxon
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9.1.9.1

9.1.9.2

KoHdurypauus

CkoHbUrypupyiTe LnbpoBble BXOAbI 1 BEIXOAbI YKA3aHHBIM HMXe 06pasoM.

- DI: akTUBHBbIV BbICOKMIM UM aKTUBHbBIA HU3KUN.

- DO: zambikatowmin koHTakT (NO), pasmbikatowwmin koHTakT (NC). YkaszaHune:
NP BbIKIIIOYEHHOM YCTPOMCTBE UKW Npu olumnbke unmdpoBbie BbIXOAbI BCeraa
Pa3OMKHYThI (He BucTabunbHoe perne).

Mogynb: KaHan

Kanan mogynsa DI/DO, ¢ koTopbiM cBsizaHa byHKuUma. DyHKLUMKM, KOTOpble He CBSI-
3aHbl C KAHANOM, OTOBpaXatloTcs B BUAE 3Haka «—». CobnoaanTe npunaraemyio
3NeKTpoCxeMy.

YnpaeneHuve cobbiTnamu

YCTpOMCTBO OCHALLIEHO CUCTEMOM YrpaBrieHus cobbituamim. OHa nossondet
pacrno3HaBaTb pasnnyHblie pabodmne CoOCTOAHMS YCTPOMCTBA M COrlacoBbiBaThb
ero pgenctensa. O630p BO3MOXHbIX CODbITUIN cM. B rnase «CoobuleHna o cobbl-
TUAXY.

MpocMoTp 1 KBUTUPOBAHWE COBbLITUI

MHankaumsa cobbituii
> Bbibepute nyHKT MeHto CobbITuS.
» OTOBPA3NTCA CMMCOK TEKYLLMX COOBbITUN.

KeutnposaHue cobbiTuii

KBuTmpyemble cobbITUS HEOOXOANMMO KBUTMPOBATL B 0630pe COBbITHIA, YTODbI
OHW BorbLue He oTobpaxanunch. OcTanbHble CObbITUA yOaNATCa aBToMaTuYe-
CKM MPW YCTPAHEHWM UX NMPUYMHBI (HANPUMEP, YCTPaHeHWe HapyLLeHNUs rpaHuy-
HOrO 3HaYeHs).

CobbITHA KBUTUPYIOTCA CrieaytoLmm obpasom:
> [Ona kBUTUpOBaHUA COBBITUI OTMETbTE HEOOXOAMMbIe CODBITUS B CTONOLE

[ N HXMKTE KHonky KBuTnposartb.
» CobbITVSI KBUTUPOBAHSI.

MHankauma namsaTy cobbiTui
B namatu cobbiTuin coxpaHsioTca npotuefiine cobbitna. OTobpaxaloTcs HUxXe-
yKasaHHble cBegeHns.

Ctonbeuy, OnwucaHue

# TekyLmnit Homep cobbiTus
N2 Homep cobbiTvs aAng ogHO3HaYHOM naeHTudUKaumm
AN Kateropws cobbiTus:

- Owwmbka (KpacHbii)
- TlNpepynpexpaeHue (enTbin)
- Wudopmauums (cepbiin)

Cobbitne | TekcT cobbiTns

Bpema Oata v Bpems cobbitua (OO.MM.ITTT, Y4:MM:CC/mc)

Yoor CobbITre BO3HUKNO/NpOLLO:
© CobbiTie BO3HMKNO
O Cobbitre npoLno

Tabn. 18: MamaATb cobbiTnin
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9.1.9.3

9.1.10

1. BbibepuTe nyHKT MeHio CobbiTus.
2. Haxmnte kHonky XypHan.

CobbiTus MamsTk C...Ti

[ 1]
I
Hi
Bpewms ] One
O MocnenH. 24 yaca O MocnenH. 30 axeit
QO Mocnepnve 7 gHen O Mocnepnnii ron
@ [pyroit neprios,
CobbiTus
C 1970-1 -1 0 :0 :0
o 2022-1 -29 9 :4 :26 @
Uncopmaums
KaTteropus CocTosiHue
[T Vo © npuxoaut &
OTMeHa Mouck Pexopaep
@®RU  BICHANGE ()REBOOT  admin 29.01.2022 09:05 @) | Hactpoiiw

Puc. 38: MNamMaTb cobbitun

OunbTp cOBbITUI
1. HaxxmuTe kHonky OunbTp.
2. YkaxmnTe HeobxoamnMmblit neproa.
3. YcTaHoBuWTe Gnaxok v BBeamTe HoMep HeobXoaMMOro cobbITUA.
» OTOBpasnTCa TeKCT cobbITUA.
4. BbibepuTe HeOOXOAMMbIE KATEropUM 1 HEOBXOAMMOE COCTOSIHNE CODLITUA.
5. HaxmunTte kHonky Mounck ana otobpaxeHns HeoOXoaMMbIX COOBITUI.

DKCNopT COBbITUM

Tekylme 3anmncK n3 NaMaT cobbITUN MOXKHO 3KCNOPTUPOBaTb Kak darn CSV.
Ecnu Bbl NpeaBapmnTenbHO YCTaHOBUAM GUABTP, SKCMOPTUPYIOTCS TOMBKO OT-
duNbTPOBaHHbIE 3aMNUCK.

CobbITUSI 5KCMOPTUPYIOTCS CEAyIOLLMM 06pa3oM:

v CHavana yctaHoBUTe coefiMHeHwue ¢ nomoLbto MNpucoeannnTs MK

1. HaxmuTe KHOMKY SKCnopT.

2. Boibepute HeobxoOmMMoe 3Ha4YeHWe NapamMeTpa And nepeaad AaHHbIX.
» [JaHHble aKcnopTupytoTCs.

CueTumnk cobbiTni

YcTponcTeo ocHaleHo 10 cyeTynkamm cobbiTrin. CHETUMKIM COBBITUN MOXKHO
NPUCBOUTL COBbLITUMIO. ECin NprcBoeHHOe cobbiThE aKTUBHO, TO YCTPOMCTBO
yBENMUMUMBAET NOKa3aHMa cyeTymKa cobbiTnii Ha 1. YCTpolcTBO nepefaeT 3Have-
HMe cYeTYMKA CODBITUI Yepes CUCTeMyY yrnpaBneHus.

C NOMOLLbIO HMXKEYKa3aHHbIX MapaMeTPOB MOXHO HACTPOUTb 3HAYEHME CYETUYN-

Ka cobbITuiA.

> BblbepuTe nyHKT MeHio HacTpornku > MapameTtpbl > Cuctema > CueTumk co-
6bITUI.

YnpaBneHue nonb3oBaTensiMm
yl'lpaBﬂeHl/le Nno1b3oBaTeIAMM OCHOBaHO Ha pOJ'IeBOI;I cncremMe. Ka)K,EI,OMy Mnonb-

30Baresnto HeO6XO,EI,l/IMO NMPUCBOUTb POJib. [ns kaxnon PO MOXHO HaACTPOUTb
npaBa AOCTyMNa K napaMeTpaM 1 COBBITUAM.
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9.1.10.1

9.1.10.2

AKTVBMpPOBaHME 1 AeaKTUBMPOBAHME CEPBUCHOIO AOCTYNa ANS MOJb-
30BaTend

Ha ycTpoiictse nMeeTca dyHKLUMA OCTYNA ANS COTPYAHNKOB TEXHUYECKON
cnyx6bl komnaHun Maschinenfabrik Reinhausen GmbH. 3ToT nocTyn nossons-
eT ANarHOCTMPOBAaTb M YCTPaHSATh HEMCMPABHOCTM YCTPOMCTBA.

DTOT NapameTp No3BoNseT akTMBMPOBATb 1 AeaKTUBMPOBaTb GyHKLUMIO cep-
BMCHOro 4OCTYyNa Ans nons3oeatens. [Ana obecnevuerust nidopMaLMoHHOM
6e30MacHOCTM aKTUBUPYITE CEPBUCHbIN AOCTYN AN MOSIb30BATENs TOMbKO Ha
orpaHuyeHHoe BpeMs AN yCTPaHeHWS HeMCnpaBHOCTEN.

Ecnu Bbl AeakTUBMPOBANM CEPBUCHBIN AOCTYN A4 NOMb30BaTeNd 1 yTpaTu-
N1 Naposb 4OCTYNa A8 aOMUHUCTPATOpPa, Bbl He CMoxeTe cOpocuTb Na-
ponb adMUHUCTpaTopa. B cnyyae noTepu napons aoMuUHUCTpaTopa
YCTPOWCTBO HEOOXOAMMO COPOCUTL A0 3aBOACKMX HAacTpoek. [1pu 3ToMm Bes
coxpaHeHHasa Ha ycTporcTee nHdopMauma (NapameTpbl, MU3MepeHHbIe 3Ha-
YeHus U T. [.) TepseTcs.

[ns HacTpoiiku napameTpa HeobxoamnMbl Npaea aaMUHUCTpaTopa.

3aBoackre napameTpbl NO3BOAAT BOUTWN B CUCTEMY B PONW alMMHUCTPAaTOpa

cnenytowmM obpasom:

- WmMa nonb3oBaTena: admin

- [laponb: admin

1. BoibepuTe nyHkT MeHto HacTporiku > NapameTpbl > Cuctema > Obue gaH-
Hble.

2. Hactporite napameTp.

3. MNepe3arpysnte yCTpONCTBO A5 aKTUBALMM M3MEHEHWIA.

Ponu nonb3oBatens

YnpaeneHue npaBamu 4OCTyna K GyHKLMSM U HACTPOMKAM yCTPOMCTBA MPOMC-
XOAUT HA OCHOBaHWW Mepapxmyeckon cuctemsl ponen. CuctemMa cogepxumT natb
Pa3MUYHbIX POJiei, KOTOPbIM NPeaOCTaBNSIOTCA pasHble Npasa AocTyna. Yacts
npas AOCTYyMna CTPOro 3aaHa, Ho NMpaea AOCTYyNa K onpeaeneHHbIM napameTpam
1 COBBITUSIM MOXHO KOHUIyprpoBaTs. MHbopMaumio cM. B pasgene «Ha-
CTpoWKa NpaB 4OCTYNa K NapaMeTpaM 1 CobbITUAMY.

[Noka Bbl He BbINOMHWUM BXOL, B cncTemy YCTDOVICTBB., Bbl HaxXoAnTeCb B pO-
N NoNb30BaTes s <<OTo6pa>KeHv1e OaHHDBIX».
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B 3aBofckMx NapameTpax npeayCcMoTpeHbl CleayoLmMM posu:

Ponb OnucaHue

OTobpaxeHune paHHbIX | Monb3oBartenb, KOTOPbI MOXET TONbKO NMPOCMATpMBaTh pabo-
Yve JaHHble.
- TMpocMoTp Bcex napamMeTpoB

- [lpocMoTp Bcex cobbiTui

OwnarHoctuka Monb3oBaresb, KOTOPbIN MOXET NPOCMATPMBaTb paboune aaH-
Hble U JaHHbIe XypHana.

- [lpocMoTp BCcex napamMeTpoB

- [pocMoTp Bcex cobbiTui

- DKCMOPT AaHHbIX XypHana

Onepatop Monb3oBarenb, KOTOPbIA MOXET NpocMaTpuBaTh paboune aaH-
Hble U KBUTUPOBaTb COBbITUA. OH MOXET BbIMOMHATL PyyHble
rnepektoYeHNs C MOMOLLbIO 3/IEMEHTOB YNpaB/ieHUs yCTPOU-
CcTBa.

- [NpocMoTp Bcex NapameTpos

- [lpocMoTp 1 KBUTUPOBaHMeE BCeX COBbITUI

Hactponwmk Monb3oBaTtesnb, KOTOPbIN MOXET MPOCMaTpPMBaTb U MeHATL pabo-
yme AaHHble.

- [pocMOTp 1 N3MeHeHne Bcex NapamMeTpoB

- WmnopT n akcnopT napameTpoB

= npOCMOTp, N3MeHeHne N KBUTUPpOBaHME BCEX cobbITn

AnMuHUcTpaTop Monb3oBaTesnb, KOTOPbI MOXET MPOCMaTPMBaTb U MEHSATb BCE
DaHHble.
- CuunTblBaHME BCeX NapaMeTpoB

= npOCMOTp, N3MEeHeHNe N KBUTUPOBaHME BCEX cobbITn

Tab6n. 19: Ponu B 3aBOACKMX NapamMeTpax

D,OCTYI'I K'yKasaHHbIM fanee pasfesiaM CTporo CBA3aH C Ha3Ha4YeHHbIMW pOoiaMUA.

OTtobpaxkeHne HdunarHocTtuka Onepartop Hacrtponwmk ApMuHucTpaTop
OaHHbIX
AOMUHUCTpUpOBaHHue - - - - +
[Mepesapyska ycTponcrea - - + + +
MmnopT - - - + +
SkcnopT - + - + +
HacTpoWika gaTbl u BpeMeHun - - + + +
Kann6poska pe3sncTopHOro KoH- - - - + +

TaKTHOro paga

HaxaTtune kHonok BbILLE, HNXE, - - + + +
ONCTAHUMOHHbIV, AVR AB-
TO, AVR PYYHOM

KoHdurypuposaHue aHanoro- - - - + +
BbIX BXOOOB
KoHdurypuposaHue umbposbix - - - + +

BXOOOB U BbIXOO0B

Tab6n. 20: MNpaBa gocTyna, CTPOro cBA3aHHbIE C POSIAMU
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9.1.10.3

9.1.10.4

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 MUHUMYM 13 BOCbMW CUMBOJIOB.
- CopepxaTtb X0Ta Obl TPU 13 YeTbIpex CNeayoLNX CUMBOSOB:
- nponuncHas byksa;
- CTpo4Hada bykBsa;
- undpa;
- cneumasnbHbIA CUMBON.
1. B cTpoke cocTosiHue BbibepnTe MIMA nonb3oBaTens.
2. Oeaxnabl BBeanTe HoBbIN Mapornb.
3. [Ons coxpaHeHmst K3MeHeHHOro Naponst HAXXMMUTE KHOMKY MNMpUMeHnTb.

CospaHue v yoaneHue nosb3oBaTenemn, peaakTMpoBaHme AaHHbIX

rnosb3oBaTenen

HacTpanBaemble napameTpbl:

- Wma nonb3oBaTesid 1 naposib

- POﬂbZ KaXXOoMYy MoJsib30BaTes1to MOXHO MNMPpUCBONTb pPOJib. I_IpaBa OOCTyna K na-
pamMeTpaM nin CO6bITl/IFlM CBA3aHbl C pOIAMU.

- [pynnosas y4yeTHasa 3anmncb: AaHHbIM NapamMeTp Nno3sosdeT onpeaenTs yyeT-
HYIO 3aM1Cb MNOMNb30BATENA KAk rPynmoByto (HanpuMep, 414 4ocTyna
HeCKOMNbKMX COTPYAHMKOB). [ob3oBaTenu ¢ rpynnoBon YYETHOW 3amnnchbio He
MOTYT M3MEHUTb COBCTBEHHbIN Naposb. [1apornb MOXET M3MEHWTb TOMBKO
aOMUHUCTPATOP.

- AKTVIBHOI Bbl MOXeETe aKTl/IBI/IpOBaTb nnn D,eaKTl/IBI/IpOBaTb Nnob30BaTeENA.
):LeaKTI/IBVIpOBaHHbIe Nnosib3oBaTes/ 1IN He MOFyT 3aXo4nThb B CVICTeMy. ):LaHHbIe
MONb30BaTeNA COXPAHSIOTCA Ha YCTPOMCTBE.

- ABTOMaTI/I‘-IeCKl/II;I BXOL: Bbl MOXeETE aKTI/IBl/IpOBaTb ON4 Nonb30oBaTeNnd dDyHK-
LNHO <<ABTOMaTl/IL~IECKI/Il7I BXOLO». BXO,EI, 0719 5TOro Nosb30BaTes d BbIMOTHAETCH
ABTOMATUNHECKN MpW nNepe3arpy3ke CNCTeMbl NS MPU BbIXOOe N3 Hee OpPpYyroro
nofb3oBarens.

COB,EI,aBaTb Mnn yoanaTtb nonb30BaTeNen U MEHATb VX AAHHbIE MOXET TOSb-
KO Nob3oBaTesib C pOJIbtO aAMNHNCTPATOPA.

3aBofckue napaMeTpbl MO3BOAAOT BOMTU B CUCTEMY B POSIV aAMUHUCTPATOPA
cnepylowmnM obpasom:

- Wmsa nonb3oBaTena: admin

- lNaponb: admin

Co3paHune nonb3oBaTens

1. BoibepuTe nyHKT MeHtio HacTpoinku > AGMUHUCTpUpoBaHue > MNonbsosa-
Tenb.

. Haxxmnte kHonky Co3paTtb nonb3-ns.

. BeeguTte MIMa nonbsoBaTtens v ABaxkabl Naposb.

. BoibepuTe HeobxoamMyto ponb.

. Mpu HeobxoamMocTH akTnBMpyiiTe dyHkumio FpynnoBas y4eTHas 3anucs,
AKTUBHO V11 ABTOMaTUYeCKnin BXop,

6. [Ins coxpaHeHWst faHHbIX NOMb30BaTeNst HAKMUTE KHOMKY MpUMeHnTb.

A WN
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9.1.11

9.1.12

PepakTnpoBaHue gaHHbIX NONb30BaTENEN

1. BbibepuTe NyHKT MeHo HacTpoiku > AoMUHUCTpUpoBaHue > [Nonb3oBa-
Tenb.

2. BbibepuTe 13 cnvcka nonb3osaTens.

3. BHecnTe HeobXxoOMMbIE N3MEHEHWS.

4. [1ns coOXpaHeHWss JaHHbIX MOMb30BaTENA HAKMMUTE KHOMKY [pUMeHnTb.

YpaneHue nonb3oBaTtenen

1. BoibepuTe nyHKT MeHto HacTpoinku > AGMUHUCTpUpoBaHue > MNonbsosa-
Tenb.

2. BoibepuTe 13 cnmcka nonbsosaTens.

3. HaxxmMnTe kHonky Ypan. nonb3os..

4. [Ins ynaneHuns nonb3oBaTtens HAXMMTe KHOMKy [prMeHnTD.

3awmTa oT aTak MeTogoM nogbopa

YCTPOMCTBO OCHALLIEHO 3aLLMTON OT aTak MeTOAOM Nodbopa A Macki BXOAA B
CUCTEMY OHNAaH-BM3Yyanu3aummn. C NoMoLLbio STOM GYHKLMU MOXHO NpedoT-
BPaTWTL MOMyYeHne HeaBTOPM30BAHHbIM JIMLIOM Naposs Mosib30BaTens ycTpom-
CTBa MyTeM MPOCTOro yrafdbiBaHusa niv nogbopa. 3To AOCTMraeTcs 3a cyeT bs1o-
KMPOBKM BXO/a MOMb30BaTENA B CUCTEMY YCTPOMCTBA Ha OMnpefesieHHbI nepu-
o[l BpEMEHM, EC/IM OH HECKOSbKO pas Noaps HeBEPHO BBES Maposib.

> BblbepuTe nyHKT MeHio HacTporku > MapameTpbl > Cuctema > 3awmra ot

arTak MeT. nogbopa.

AKTMBMpOBaHMe 3aWnTbl OT aTak MeToAOM no,u,6opa
[aHHbIM NapamMeTp No3sBoffeT akTMBMPOBATL 3aLMTy OT aTak MeTofoM noabo-

pa.

MNHTepBan HeyoauHbIX NOMbITOK

C NoMoLLbIo 3TOro NapameTpa MOXHO YCTaHOBUTb BPEMEHHOW MHTepBan A/s
obBHapyxeHNa HeydauHbiX BXOLOB B cucTeMy. Ecnm nonb3osaTesnb HECKObKO
pas B Te4yeHue 3TOro BpeMeHu 6esycrelHo NbiTAeTcs BOMTM B CUCTEMY, ero
BXxon bnokupyeTcs.

KonunyectBo HeyOa4YHbIX MOMNbITOK

C nomolLbto 3TOro napamMeTpa MOXHO 3aaTb KOJIMYECTBO HEYOAYHbIX MOMbITOK
B Te4eHne nHTepBallia BpeMeHN. Ecnu nonb3oBaTens 6e3ycr|eu_|Ho MblTaeTCA
BOMTW B CNCTEMY 3alaHHOE KOJIMHYEeCTBO pas3 3a YKa3aHHbIVI NMPOMEXYTOK BpeMe-
HW, ero BXo[ B CUCTEMY 6ﬂOKV]pyeTCﬂ,

BpeMsa pazbnoknposku

C noMoLLblo 3TOro NapameTpa MOXHO 3a[aTb, Kak 4onro 6ynet 6nokMpoBaTthes
BXOL Nonb3oBaTens B cnctemy. o ncteueHmnmn sToro BpeMeHu MoXHO CHOBa
nNpoboBaTb BONTU B CUCTEMY.

AnnapaTHoe obecneveHune

B nyHkTe MeHio annapaTHoro obecneyeHns MoXHO NPOCMOTPETh MHDOPMALIMIO

o6 annapaTHoM obecneyeHnn ycTporcTea. [ns Mmoaynei npreeneHa nHdopma-

Lms 06 YpOBHE CUrHANOB OTAESbHbIX KAHAMOB.

1. Boibepute nyHKT MeHio MiHdpopMaums > CucteMa > AnnapatHoe obecneye-
Hue.

2. BoibepuTe HeobxoaMMbIV MOAY b, YTODBI MPOCMOTPETL YPOBEHb CUTHANA Ka-
Has1oB.
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9.1.13 TlporpaMMHoe obecneyeHune

9.1.14

9.1.14 1

B nyHKTe MeHto nporpaMMHoro obecneyeHms MoXHO MPOCMOTPETb BEpCUM
KOMMOHEHTOB anmnapaTHOro 1 NporpaMMHoOro obecnedeHms yCTponcTaa.
> BblbepuTe nyHkT MeHio MHdopmauumsa > Cuctema > NporpaMmMHoe obecneve-

Hune.

MeHep>xep nmnopTta/aKkcnopTa

YcTponcTBO ocHalleHo dyHkumen «MeHemkep MMNopTa/akcnopTay, KoTopas
no3BonsieT nepefasaTtbh AaHHble nocpeacTsom 1K vyepes cuctemy oHnanH-su3y-

EUIZCEINIZIZR

3KCI'IOpT OaHHbIX

C YCTpOI;ICTBa MOXXHO 3KCMOPTNPOBATb HMXEYKa3aHHble JaHHbIE.

MapameTp OnucaHue

O6pas cuctemsil (.rhi/.rhp)

MonHbi 06pas cucTeMbl (MporpaMMHoe obecnedeHne 1 KoH-
durypauums). MNpu ncnonbsoBaHWM 3HaYeHNs napameTpa «C
NCTOpMEN» TakXe SKCMOPTUPYIOTCS BCE 3anncKu U3 NaMsiTu

cobbIThi.

KoHdurypaums cuctemsbl
(.xml)

Kondurypaumsa cuctemsl

MamaTb cobbiTuii (.csv)

Bce 3anucu B namMaTu cobbITUi.

Cnucok napameTpos (.csv)

Cnncok NnapaMeTpoB C ONMCaHNEM U 3HAYEHUSMU (MUH.,
Makc., TekyLy,.).

MamaTb cobbiThii (.csv)

[MonHbIN CNNCOK BCEX BO3MOXHbIX COBBLITUN.

MHcTpyKums no skcnnyaTa-
umn (.zip)

MHCTpyKUMs no akcniyaTauum.

HacTtpowku (.rhi/.rhp)

KoHdurypaums napametpos v cobbITui.

XypHan 6esonacHocTu
(.csv)

XypHan 6esonacHoCTH ¢ COOTBETCTBYOLLEN NOoMHON UHOP-
Mauwvei 0 LOCTynax U U3MEHEHUSAX.

NuueHsuu (.zip)

TeKCTbl NINLEH3UI UCMOSTb3YeMbIX KOMMOHEHTOB NPOrpaMMm-
Horo obecreyeHmns. SKCNOPT MOXHO BbIMOMHUTbL TOMbKO Ye-
pes 6paysep.

Tabn. 21: KcnopT AaHHbIX

1. BoibepuTe nyHKT MeHio HacTponku > SkcnopT.
2. BbibepuTe HeobxoOMMOe 3HaYeHWe NapaMeTpa AN SKCnopTa U cnefdyiTe

YKa3aHAM Ha gmcrnee.
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9.1.14.2 VIMnopT BaHHbIX
MOHO MMMNOPTUPOBATL CEAYIOLLME AaHHbBIE:

MapameTp OnucaHue

O6pas cucteMbl MonHbIN 06pas cucTeMbl (MporpaMMHoe obecriedeHre 1 KOHOU-
rypauus) c uctopuen unm 6es Hee.

HacTtpowku Bce HacTpowku ycTporcTBa

- Hactpoiikn napameTtpos

- HacTtpoiku cobbiTuin

- HacTpoikun agpMUHUCTpUpoBaHUA (Nonb3oBaTenu, Npasa fo-
cTyna)

HacTpoWkun MoXHO Tak>Ke UMNOPTUPOBATb C APYroro yCTpou-

cTBa.

SSL-cepTudmkar MMnopT SSL-cepTudmkarta ¢ COOTBETCTBYIOLLMM KITHOYOM:

- Ceptudukar cepsepa (.crt + .pem)

- CepTudukar knueHTa (.crt + .pem)

- CepTtudukar ayTeHTUIUKALMM KNneHTa (.crt)

[ns umnopTa HeobxoamMo 3anakosaTb cepTudumkar (* .crt) n
Koy (* .pem) B apxms ZIP.

Mo>KHO MMNOPTUPOBaTb CEPTUPMKATBI C HUXKEYKA3AHHOM ayTeH-
TudUKaumen Knova.

- RSA, 1024 6ut

- ECDSA, 256 6uT («secp256r1» unu kpusas «prime256v1»)

Tabn. 22: IMnopT AaHHbIX

YBEJOMJIEHVE OnacHocTb noBpexXxaeHus dannoBon cuctembl!

Mpu owmboUHOM Nepeaade AaHHbIX MOXHO NMOBPEAnTb GaNoBYIO CUCTEMY.

Mpw noBpexaeHnn GannoBo CMCTEMbl BO3MOXHO HapyLueHue paboTh

yCTpoKcTBa.

> Bo BpeMda nMnopTa 1 0OHOBNEHWA He OTK/IKYanTe 31eKTponuTaHme
yCTpOMCTBA.

1. BbibepuTe nyHKT MeHto HacTporiku > MmnoprT.

2. HaxmuTe kHonky Mowuck, BbiGepuTe dain ana MMnopTa, a 3aTeM HaxMuTe
KHOMKY 3anycK BbIFPy3KMU.
» BbinonHseTcs nposepka dainna.

3. [1na 3anycka MMnopTa HaXMmUTE KHOMKY 3anyck o6HOBNEHMS.

4. YTOoObI Nepesarpy3nTb YCTPOMCTBO NOC/e 3aBepLleHna MMNopPTa, HaXkMUTe
kHonky OK.

9.1.14.3 WmMnopT cepTndunKaTon
B 5TOM MeHI0 MOXHO MMNOPTUPOBATL COBCTBEHHbIE cepTudukaTshl SSL ¢ cooT-
BETCTBYIOLLMM K/TIOYOM /19 PA3/TNYHbIX CETEBbIX CITy>KO:
- CepTtundukaT cepsepa (.crt + .pem)
- CepTtudwukaT knmeHTa (.crt + .pem)
- CepTtudukat ayteHTudbuKaumm knmnenTa (.crt)

MoaoroTtoBka MMnopTa
[Ona umnopTa Heo6xoOMMO 3anakoBaTh cepTndmkaT (* .crt) n knoy (* .pem) B

apxus ZIP.

Ceptudukartbl CA

Mpu nMnopTe cepTndmkata CA cobniodanTe creaytoLime ycnoBums.
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Ecnu Bbl UMNoOpTUpYeTe cepTUdMKAT KNMEHTa, TO YCTpoMCTBO ISM® nposepseT

NoAy4YeHHbI cepTudmkat no coxpaHeHHom Lenovke CA (Chain) ana obecneve-
HWMA NPaBUIBHOCTY M3aaTens. 3Ta uenouka CA MOXET COCTOSATb M3 HECKOMbKNX
cepTudMKaTOB, y4acTBYIOLMX B Bbldave cepTudukarta cepeepa.

Ecnu ceptudukart cepsepa u Lenodka CA ngeHTuuHbl (anvHa nytm = 0), To ue-
noyka CA cooTBeTCTBYeT cepTndmKaTy cepsepa. B mpoTnBHOM cnyyae Bce cep-
TndbnkaTsl uenoykmn CA HeobXoAMMO 3anmcaTb B Gain n MMNOPTUPOBATL Kak
ceptndmkat CA Ha BalleM yCTpoincTae.

Mopnep>kvBaeMble BUObI ayTeHTUdUKALUM KoYa
MOXHO MMMNOPTUPOBATL CEPTUDUKATBI C HUXKEYKA3aHHOM ayTeHTUdbMKaumen
Kroua:
- RSA
- 1024 6ut
- 2048 6ut
- 4096 but
- ECDSA
- €256 6uT: secp256r1 (kpmBas «prime256v1y)
- €384 6uT: secp384r1

MmnopTt
CepTudurKkaTt MMNopTMpyeTcsa cneayomnM obpasom:
1. BbibepuTe nyHKT MeHto HacTpoiiku > YnpasneHue ceptudunkaramm.

Hacrpoiiku YnpaeneHue

Bbibepute cain Ansi BbIrpysku. E

Home

MepeTalumTe daiin B aTy o6nacts. Mim =~ 1 Mowuck ff}

CobbiTna

®

WHdopmauus

A

Pekopaep

3anyck BbIrpy3Kku

®RU BILOGIN  (REBOOT 2024-10-24 07:13 HacTpoiiku
Puc. 39: YnpasneHue ceptudmkaTamm

2. BoibepuTe darin gns umnopTa.
3. HaxxmuTe KHOMKY 3anyck BbIrpy3KW 4715 nepefayn ceptmdmkara Ha ycTpo-
CTBO.
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9.1.15

9.1.15.1

4. BbibepuTe HeobxoamMble daitnbl cepTUGUKATOB /19 COOTBETCTBYIOLWEN Ce-
TEeBOW CyX6bl.

e

CucT.xyp. E
Home

pem ‘— v ‘

crt ‘— v ‘

crtca ‘- v ‘ A

Be6-cepsep CobbiTna

pem ‘, v ‘

crt V‘ @

WHdopmauus

-

Pekopaep

®RU B]LOGIN  (OREBOOT 2024-10-24 07:13 HacTpoiiku

Puc. 40: Boibop cepTtudmkara

5. HaxxmuTe kHonky MpuMeHnTb Ana uMnopTa ceptudmkata.

COGDMHGHMG Ona Busyannsaumm BHEWHUX YCTpOl\/’ICTB

Bbl MOXeTe co3gaTb COeAMHEeHs C CUCTEMAMU OHMANH-BMU3Yann3aumm oas natm
yCTpoWnCTB. bnarogaps 3ToMy Bbl CMOXETE HanpsMyto U3 CUCTEMbI BU3yasn3a-
umm ISM®-ycTpolicTBa BbI3bIBaTb CUCTEMBI BU3yann3aumm OpyriX YCTPOMCTB, He
3Has nx IP-agpec.

Bbl MOXeTe BbI3BaTb COAMHEHME C CUCTEMON BU3YANTM3aALIMWN BHELLIHEro
YCTPOWCTBA, TOMbKO €C/IU Bbl3blBaeTe CUCTEMY BU3yanu3aummn Yepes seb-
6payzep K. Eciv Bbl XOTWTE BbI3BaTb CUCTEMbBI BU3YaNM3aLIMU BHELLHMUX
YCTPOMCTB Yepes ceHcopHyto naHenb MControl, Bbl momxHbl o6asuTh IP-
azpeca BHeLLHWX YCTPOMCTB Kak Npoyne cepBepbl B KOHDUIypaLmio CeH-
COpPHOW NaHenu.

HacTpolika BH. cucT. BU3yarn.

YTOObI HACTPOUTH COEANHEHNE C CUCTEMOW BM3yasiM3aumnm BHELHEro YCTPOM-

CTBAQ, Bbl AOMKHbI 334aTb YKa3aHHbIE HUXE NapameTpsbl.

> OTKponTe NyHKT MeHto HacTpownku > MNapamMeTpbl > Cuctema > BHelwH. cuc-
Ma BM3yanusaumu.

HasBaHune BHELIH. CUCT. BU3yanus.

C NoMoLLbo 3TOrO NapaMeTpa MOXHO HaCTPOUTL 0603HaYeHWe ANs coenmHe-
HMA C CUCTEMOW BU3YyanM3aumm BHELLHEro yCTPOMCTBa (Hanpumep, obo3Have-
HWe BHeLHero yCTponCTRa).

MN3penuve: BHeL. cUCT. BU3yanums.

C noMmoLLblo 3TOro NapamMeTpa MOXHO BblibpaTb M34enune, cucTemMa B1U3yanmsa-
LMW KOTOPOro A0/MKHa ObiTb Bbi3BaHA. T€M CaMbIM, B 3aBUCUMOCTM OT U3aeNud,
onpefeneHHbln NyTb cBaA3biBaeTca ¢ IP-agpecom BHelLHel CucTeMbl BU3yanm3a-
unn (Hanpumep, <IP-ampec>/visu/home). Ecnn Bbl BbibepuTe napameTp
«[pynnosow IP-agpec», nyTb He OyaeT NCnob30BaTbCs.
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npOTOKOJ'I BHELWH. CUCT. BU3yanuns.

C nomolLbto 3Toro napamMeTpa MOXXHO HaCTPOUTb NMPOTOKO/ST AS1A Bbl30OBa BHELL-
Hem cnucTeMmbl BM3yasin3auynin. Ha BbI60p OOCTYMHbI HAXKEYKa3aHHbIe NMapaMeTpbl.

- https
- http

IP-agpec BHELH. CUCT. BU3yanus.

C NOMOLLbIO 3TOr0O NMapamMeTpa MOXHO HACTPOUTb |IP-agpec BHeWHen cucTemMsl

BM3yain3aymmn.

Bbli30B BHeLLHeW cucTeMbl BU3yanunsauummn
YT106bI BbI3BATH BHELLHIOK CNCTEMY BN3Yyann3aumnmn, BbINOMHUTE CnefytoLlee.

1. BbibepuTe nyHKT MeHio MHdopmaumsa > Cuctema > BHelwH. cnc-Ma Busyanu-

3aumn.

External Visualization 1

Home

External Visualization 2

External Visualization 3

>

External Visualization 4

CobbiTns
External Visualization 5

©

WHdbopmauus

hS

_ Hacrpoi
@RU ZICHANGE =~ OREBOOT  admin 2023-07-20 1048 @) PO

Puc. 41: BHeluH. cnc-ma Busyanusaumm

2. BoibepuTe HyXHYI0 CMCTEMY BM3yaniM3aumm.
» CucteMa BM3yanvsaumm oTKpbIBAETCS B HOBOW BKNaake bpaysepa.
3. Mpn HeoBXOAMMOCTU HAXkMUTE KHOMKY OTKPbITh 3aHOBO, YTOObI CHOBA
OTKPbITb BHELLHIOIO CUCTEMY BM3yanv3aLmn.

WHcbopmaums BHeLwH. cuc-...umn M

External Visualization 1

Home
BHeluHss cuctema Bu3dyanunsauun oTkpbiTa B HOBOW BKnagke.

OTKpbITb 3aHOBO

>

CobbiTus

©

WHdbopmauus

oK /
|

- Hactpoiikn
@RU 2]CHANGE (O REBOOT admin 2023-07-20 10:19 @ 2

Puc. 42: Busyanusaums 1
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9.1.16 C6poc ycTpoMCTBa A0 3aBOACKUX HACTPOEK

YT06bI COPOCUTDL YCTPOMCTBO [0 3aBOLACKMX HACTPOEK, HEOBXOAMMO C MOMO-
Wwpto GyHKUMM «MeHemkep MMNopTa/3KCnopTa» MMNOPTMPOBaTL 06pas cncTe-
Mbl. Eciv y Bac HeT obpasa crcTeMbl, Bbl MOXeTe Nosy4nTs 0bpas cucTeMsl C 3a-
BOLCKMMW HACTPOMKaMn Yepes knveHTckunii noptan MR (https://
portal.reinhausen.com).

CBpocnTb YCTPONCTBO A0 3aBOACKMX HACTPOEK MOXHO YKa3aHHbIM Hixe 0b-

pasoM:

v O6pas cncrtembl 4OCTYMNEH A9 UMMIOPTA.

1. BbibepuTe nyHKT MeHto HacTpoiiku > MmMnopr.

2. HaxxmuTte kHonky Mouck, BbibepuTe dain Ans MMnopTa u HaKMUTE KHOMKY
3anyck BbIrpy3Ku.
» BbinonHsieTca nposepka daina.

3. HaxxmuTe kHonky Bbibpatb/cbpocuTb Bee, 4TOOLI OTMEHUTb BbIGOP /151 BCEX
OOCTYMHbIX OMUMNA.

BbiGepuTe cueHapuit OGHOBMEHUSA.

I:l Home
0O6pa3 cuctems! (.rhp)

BTOT CleHapuit MMMopTa Mo3BoNsieT 0GHOBUTL BCIO CUCTEMY. t

E\ Bbi6paTb/copocuTh BCE CobbITus
[=] CoxpaHuTb apxvBHbie AaHHbIE

[=] CoxpanuTs HacTpoliku ycTpoiicTea

[=] CoxpanuTh KoHdMrypaumio napameTpos WHdopmauus

(=] CoxpaHuTs KoHdbMrypaLmio cobbITIi

[=] CoxpanuTs koHdUrypauuio | ﬁ
Pekopaep

MpounsoiiaeT aBTomaTyeckas nepesarpyska.

®RU BILOGIN  (OREBOOT 2024-03-28 15:11 HacTpoiikw

AS

Puc. 43: UmnopT

4. HaxmuTe KHoMKy 3anyck oBHOBIEeHUS.
» PaboTa ycTpoicTBa (KOHTPOSb, perynmpoBaHme) ocTa-
HaBnMBaeTCs.
» [Mocne MMNopTa AaHHbIX YCTPOMCTBO Nepe3arpysuTcs. Bo Bpemsi nepesarpys-
K pene copacbiBaloTCs.

Skcnnyataumus 7817441/12 RU
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9.2.11

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.

HacTpolika napaMeTpoB M3MepuTeNnbHbIX TpaHCPOpMaToOpOoB

C NoMoLLbIo HMXKeYKa3aHHbIX MapaMeTpoOB MOXHO HACTPOUTL AaHHbIE 3MepH-

TenbHbIX TpaHchopmaTopoB. Takxe cobnodanTe MHGOPMaLMIO, MPUBEAEHHY!IO

B NpMMepax 415t pacnpoCTPaHEHHbIX CXeM TpaHChOPMaTOPOB TOKa U M3MepH-

TENbHbIX TPAHCHOPMATOPOB HAMPAKEHMS.

> BblbepuTe nyHKT MeHto HacTporiku > MNapameTpbl > CeTb nuTaHua > [aHHble
n3amep. TpaHcd..

MepBMYHOE HanpsiXXeHWe N3MepUTENbHOMO TpaHchopMaTopa Hanps-
KeHuns

2T0T napaMeTp No3BOJIAET HACTPOUNTb NEPBUYHOE HalNMpAXeHNe N3MePUTESTbHO-
ro TpaHchopMaTopa HanpsaxeHus B kB.

BTopuyHoe HanpsaxxeHe namepuTenbHoro TpaHcdopmaTopa Hanps-
KEeHUSA

DTOT NapameTp Mo3BOSAET HACTPOUTb BTOPUYHOE HaMpPsSXKeHMEe N3MepUTEbHO-
ro TpaHchopMaTopa HanpsxeHus B B.

N3mepeHme Toka

[aHHbIM NapamMeTp NO3BONSAET akTUBMPOBATL MM AeakTUBMPOBATL M3MepeHMe
Toka ycTponcTsa. [leakTMBMPYMTE N3MEPEHME TOK], eC/TN K YCTPONCTBY He Noa-
KntoueHa GyHKUMA M3MepeHms Toka.

Ecnu Bbl AeakTUBMpYyeTe n3MepeHme Toka, GyHKLUMN YCTPOMCTBA, MCMOSb-
3yloLLME M3MEPEHHOE 3HAYeHNe TOKa B Ka4eCcTBe BXOAHOW BEMYMHDbI, pa-
6oTaTb He ByayT (HanpuMep, KOHTPOSb MOLLIHOCTM).

TpaHcdopmaTop Toka
C NoMoLLblo 3TOro NapameTpa MOXHO HaCTPOUTb, OyAeT yCTPOMCTBO SKCMslya-
TUPOBATLCA C TPAHCHOPMATOPOM TOKA UK He3 Hero.

Beibop BapunaHTa bes nosnumsieT Ha Bce OCHOBHbIE QYHKLMM U HACTPOVIKU.
DTO MOXET NPUBECTU K BTOKMPOBKE UMK OrpaHnyeHnsm B paboTe. Ecnu Bbl
paHee Bbibpann ¢yHkumio TDSC [P Pasgen 9.3.1.1.1, CtpaHnua 90], oHa
LeaKkTUBMpPYeTCs. YCTPOWCTBO MCMONb3yeT BbiIOpaHHOe BaMU 33aHHOe 3Ha-
yeHue [P CTpaHuua 89].

MepBuYHbIN TOK TpaHchOpMaTopa ToKa
STOT NapaMeTp No3BongeT HACTPOUTb MEPBUYHbBIN TOK TpaHCchopMaTopa Toka.
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9.21.2

BTopuuHbIli Tok TpaHcdopMaTopa Toka

C NOMOLLIbIO 3TOr0 NapamMeTpa MOXHO HACTPOUTb BTOPUYHbIM TOK TpaHchopMa-
TOpa TOKa. D,J'IF! Bbl60pa OOCTYNMHbl YKa3aHHble HXE 3HAYEeHNA.

- 1A

- 5A

Koppekuusa ¢pazosoro yrna
C NoMoLLbo 3TOro NapamMeTpa MOXHO HAaCTPOUTL KoppekLmio GasoBoro yrna
LNS NOOKTIOYEHUS M3MepUTENIbHOro TpaHchopMaTopa.

MopkntoyeHne n3MepuTenbHoOro TpaHchopMaTopa HanpsXKeHUs

C NOMOLLIbIO 3TOro NapaMeTpa MOXHO HACTPOUTb MOAKIIOYEHME M3MepUTeb-
Horo TpaHchopmaTopa HanpsixkeHus. [na Bbibopa 4OCTYMHbI yKa3aHHbIe Huxe
3HaYeHus.

3HayeHue napaMeTpa OnucaHune

1 dasa, pasHoe Hanps>keHUe M3aMepeHue B ogHOda3HOM CeTU MeXAay of-
HOW 13 $as 1 HeWTpasibHbIM MPOBOAOM.

3 ¢dasbl, anddepeHumanbHoe HanpsxeHne | Miamepenue B TpexdasHom ceTu Mexay ABy-
Msa pasamu.

3 daszbl, pasHoe HanpsixkeHve M3MepeHue B TpexdasHol ceTn Mexay of-
HOW 13 $as 1 HeWTPasIbHbIM MPOBOAOM.

Tabn. 23: MoakntoyeHne N3MepuTeNbHOro TpaHcpopMaTopa HanpsiXKeHNUs

MopkntoyeHne TpaHchopMaTopa Toka
C noMoLLblo 3TOro NapamMmeTpa MOXHO HACTPOUTL NoaKtoYeHme TpaHcbopma-
Topa Toka. [1na Bbibopa AOCTYMHbI yKa3aHHbIe HKe 3HAYeHUS.

3HayeHue napaMeTpa OnucaHue

1 daza, dpasHbIN TOK M3mepeHuve dasHoro Toka B ogHodpasHom ce-
™.

3 dasbl, cyMMapHbIi TOK M3ameperune anddepeHumanbHoro Toka B
TpexdasHom ceTu.

3 dasbl, pasHbIN TOK M3mepeHue dasHoro Toka B TpexdasHom ce-
™.

Tabn. 24: MopkntoyeHne TpaHchopMaTopa Toka

MpyMepbl NogknoYeHUA ANna N3MepUTesbHbIX TpaHChOpMaTOpOB
HanpsaXxeHs 1 TpaHchOpMaTOpPOB TOKA

Hwxe npencTaBneHbl pasnuyHbie NprMepbl MOAKIIOYEHUS N3MepUTENbHbIX
TpaHCHOPMATOPOB HaMPAXEHUs 1 TPAaHCHOPMATOPOB TOKA, a Takke HeObXoau-
Mble 715 3TOroO HACTPOWKM.
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9.2.1.2.1 OpHodazHoe n3MepeHue

MopknioveHue 1-A

ul
LN k1
=
f CT L1 N e

UL IL1

Puc. 44: MopaknioyeHue 1-A

V13MepuTenbHbiin TpaHcdopMaTop HanpsxkeHns VT npucoedmHeH K dasoso-
MY U Hy/IeBOMY NpOBOAAM.

TpaHcdopmaTop Toka CT BkoYeH B $a3oBbIi NPOBOL.

Hanps>enune U, 1 Tok |, coBnagatoT no dase.

MapeHne HanpsaxeHus Ha $a3oBOM NPoBoAe onpeaenseTca TOKOM | ;.

Ecnn ncnonbayeTcs 3To NOAKIOYEHWE, HACTPOMUTE YCTPONCTBO YKA3aHHbIM HU-
e obpazom.

MapameTpbi 3HayeHue napaMeTpa

MaTopa Harnps>KeHUs

MoaxnioueHne nsmeputenoHoro TpaHcdop- | 1 dasa, basHoe HanpskeHne

MoaknioyeHne TpaHcpopmaTopa Toka 1 da3a, dbasHbIN TOK

Koppekuus ¢pasosoro yrna 0°

Tabn. 25: MopknioueHue 1-A

MopxkntoveHue 1-B

ul ULs IL3
L N [ |
VT IQ='I | |
U I
F—— CT = L1 L1 L1
UL2 IL2
L2
L3
N e —
UL1 IL1

Puc. 45: MNMoaknioyeHune 1-B

M3mepuTenbHbii TpaHchopmaTop HanpsxerHua VT noacoeanHeH K $asoBbiM
nposofam L1 u Hynesomy nposoay.

Tpancdopmatop Toka CT BkodeH B pasosblin nposoa L1.

Hanpsxenune U 1 Tok | coBnagatoT no dase.

ManeHne HanpskeHVs Ha $a30BOM NPOBOAE OMNpeaenseTcs TOKOM | ;.
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Ecnu MCNOJIb3yeTCA 3TO NOAKTIOHEHNE, HaCTpOl;lTe YCTDOVICTBO YKa3aHHbIM HN-

e obpasoM.

MapameTpbi

3HayeHue napaMeTpa

MoaknioyeHne NsMepuTenbHoOro TpaHchop-
MaTopa HarnpsKeHus

3 dasbl, pasHoe HanpsxeHue

MopknioyeHne TpaHcpopMmaTopa Toka

3 dasbl, dpasHbIN TOK

Koppekuus ¢asosoro yrna

0°

Tabn. 26: MopxnioyeHue 1-B

MopxkntoveHme 1-C

ul
L N k
= ]
[ Sl L1
CTz—“-—o — L2

L3

ULs IL3
: UL1 : IL1
UL2 IL2

-ULZZ >/ ULt-UL2 _ILZS >/ IL1-lL2
UL IL1

Puc. 46: MopknioveHne 1-C

- M3MepuTenbHbIvi TpaHcPopMaTop HanpsixkeHust VT noacoeamHeH K ¢asosbiM

nposofam L1m L2.

- TpaHchopmatop Toka CT1 BktoveH B dasosbit nposof L1, a TpaHchopma-
Top Toka CT2 — B dazosbIit nposoa L2.
- TpanchopmaTtopsbl Toka CT1 1 CT2 nogknoyeHbl NepekpecTHO B Napasiesb

(cymmapHbI TOK = |4 + 1)

- CyMmapHbIn ToK | 1 + |, v Hanpsxkerne U, -U,, coBnagatoT no ¢dase.
- [MapeHve HanpsaxeHua Ha $a30BOM NPOBOAE ONpeaensaeTcs TOKOM:

(I + 1) /3.

Ecnu MCNOJ1Ib3yeTCA 3TO NOAKTIOHEHNE, HaCTpOl;lTe YCTDOVICTBO YKa3aHHbIM HN-

e obpasoM.

MapameTpbi 3HayeHue napaMeTpa

MoaknioyeHne NsMepuTenbHoOro TpaHchop-
MaTopa HarnpsKeHus

3 dasbl, auddepeHLmanbHOe Hanps>keHme

MoaknioyeHne TpaHcpopMaTopa Toka

3 dasbl, CcyMMapHbIit TOK

Koppekuus dasosoro yrna

0°

Tabn. 27: Noaknoyerne 1-C
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MopkntoveHune 1-D
ULs IL3
Ul
k | 1 IL1
VTF=_ U2 L2
L1
L2 -UL2: >/ ULr-UL2 ‘\ILa
CTO- L3

UL
UL1

,_
Z
=~

Puc. 47: MoaknioyeHune 1-D

- W3MepuTenbHbIli TpaHchopMaTop HanpsixeHusa VT noacoeamHeH K ¢pasosbiM
nposofam L1un L2.

- TpaHchopmaTop Toka CT BrktoueH B pasosbiit nposof L3.

- Tok | ; onepexaet HanpsixxeHue U, - U, Ha 90°. 2To cooTBeTCTBYET COABUTY
daz Ha -90°.

- [NapeHuve HanpsixeHns Ha Ga30BOM NpoBOAe ONpeaenaeTcs TOKOM | ;.

Ecnn ncnonb3yeTtcs 3To NoAkKIOYeHWEe, HACTPOMTE YCTPONCTBO YKA3aHHbIM HU-
xe obpazom.

MapameTpobi 3HayeHue napaMeTpa

MopknioyeHne nsmeputenbHoro TpaHcoop- | 3 dpasbl, AnddepeHLManbHoe HamnpsixkeHne

MaTopa Hanpsa>XXeHusa

MogaknioyeHne TpaHcpopmaTopa Toka 3 dasbl, basHbIN TOK

Koppekuus ¢pasosoro yrna 90°

Tabn. 28: MNogaknioyerve 1-D

MopkntoveHme 1-E

ULs IL3
ul
L N k U |
k | L1 L1
VT;_I ULz IL2
O gy ! L1 UL
CT L2 ' 7 /
L3
UL2-UL1 U2 Iz

Puc. 48: MopknioyeHne 1-E

- W3meputenbHbin TpaHchopmaTop HanpsxeHns VT noacoedmHeH K GasosbiM
nposogam L1u L2.

- Tpanchopmatop Toka CT BroYeH B pasosblin nposoa L2.

- Tok |, onepexaeT HanpsxeHne U, - U ; Ha 30°. 2T0 cOOTBETCTBYET COBUIY
daz Ha -30°.

- [NapeHve HanpsixkeHWs Ha Ga30BOM 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, AnddepeHLmanbHoe HanpsixKeHne
MaTopa HarnpsKeHus

MopknioyeHne TpaHcpopMmaTopa Toka 3 dasbl, basHbIN TOK

Koppekuus ¢pasosoro yrna 30°

Tabn. 29: MoaxnioyeHue 1-E

MopxkntoveHme 1-F

ULs IL3
ul
L N k |
VTIQ=—| UL IL1

F-_ CTo- L1 UL2 IL2

L2 -Ue ULt+-UL2

L3

—
UL1 L1

Puc. 49: MopknioyeHne 1-F

- M3MepuTenbHbIvi TpaHcPopMaTop HanpsixkeHust VT noacoeamHeH K ¢asosbiM
nposofam L1m L2.

- TpaHchopmatop Toka CT BkoyeH B pazosbin nposoa L1.

- Tox |, otcTaet ot HanpsxeHus U, - U, Ha 30°. 3To cooTBeTCTBYET CABUTY
¢$a3 Ha +30° 1 nonpaBoYHOMY 3HadeHno -30°.

- [MapeHue HanpsxeHWa Ha $a30BOM NPOBOAE ONPEeaAenseTcst TOKOM | ;.

Ecnu ncnonb3ayeTtcd 3To NoaktoYeHme, HaCTPoMTE YCTPOMCTBO yKa3aHHbIM H-
xe 06pasom.

MapameTpbl 3HayeHue napameTpa

MopknioyeHne nsMeputenbHoro TpaHcoop- | 3 dpasbl, AuddepeHLmanbHoe HanpsixKeHve
MaTopa Hanps>keHus

MopknioyeHne TpaHcpopMaTopa Toka 3 dasbl, pasHbIN TOK

Koppekuus ¢pasosoro yrna -30°

Tabn. 30: MoakntoyeHue 1-F

9.2.2 WN3mepeHune

MepeyncneHHble HUXe NapamMeTpbl NO3BONSIOT CKOHUIYPUPOBATb M3MepeHume

TOKa W HanpsiXeHuns.

> BblbepuTe nyHKT MeHio HacTporku > MapameTpsbl > CeTb nuTaHusa > Name-
peHue.
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9.2.3

MHankauma koapdburumeHTa MOLLHOCTY B BUAE OTPULLIATENIbHOrO 3HaYe-
HUS

[aHHblil napameTp No3songeT HaCTPOUTb, CEAYET NN YyCTPOUCTBY OTOBpaxaThb
oTpuuaTensHoe 3HavYeHre KoadduumeHTa MolHocTu. [ns Boibopa 4OCTyMHb
yKasaHHble HKe 3HaYeHUs.

3Ha4yeHue napa- OnucaHune

MeTpa

Bbikn. KoadpdurumeHT MoWHOCTH Bcerga oTobpaxkaeTcs B BUAE MONOXKMU-

TEeNbHOro 3Ha4YeHwus.

P>0 KoaddurumeHT MowHoCTM oTobparkaeTcs B BUAE OTPULATENBHOMO

3HAYeHUs, eCM 3HAYEeHME aKTUBHOM MOLLHOCTU MNONOXUTENbHOE.

P<0 KoapdurumeHT MowwHOCTM oTobpaXkaeTcs B BUAE OTPULATENBHOMO
3HaYeHWA, ec/iv 3HaYeHNe akKTUBHOMN MOLLHOCTM OTpULaTesibHoe.

Q>0 KoapdurumeHT MowwHOCTM oTobpaXkaeTcs B BUAE OTPULATENBHOMO
3HaAYEHWA, eC/iv 3HAYEeHNe peakTUBHOM MOLLHOCTM MOMOXKMUTENbHOE.

Q<0 KoapdurumeHT MowHoCTM oTobpaXkaeTcs B BUAE OTPULATENBHOMO
3HaYeHWs, eciv 3Ha4YeHNe peakTUBHOM MOLLHOCTM OTpULaTesibHOe.

Tabn. 31: HacTpoika nHankaumnm kosdbeuumeHTa MoLHOCTH

KoHTponb Hanpsi>xeHns

[na KOHTPOns GakTUYECKOro BbIXOAHOIO HAMPSXKeHWst TpaHCPopMaTopa MOX-
HO HACTPOWTb YEeTbIPe rPaAHMNYHbIX 3HAYEHWS.

- MuHMManeHoe HanpsxeHue U<<: HUXHee rpaHn4Hoe 3HadeHmne 2

- MuHnManeHoe HanpsxeHue U<: HUXHee rpaHnyHoe 3HaveHme 1
MakcunmanbHoe HanpsxeHne U>: BepxHee rpaHnyHoe 3HadeHve 1

- MakcumanbHoe Hanpsikerne U>>: BepxHee rpaHnyHoe 3HaveHme 2

Ecnun nsmepeHHoe 3HadeHne npesbillaeT BepxHee (> Uan >>) Unu He 4ocTuraeT
HUXHEE (< NN <<) rpaHUYHOE 3HaYeHMe, Ha YCTPOMCTBE OTobpaxaeTcs coob-
LLleHMe O CobbITUN.

U A
>+
Uy 44— CW\”i I:
N~
U< +——m———- R — —
U< +——————+ ——— ——
ty te t

Puc. 50: KOHTpOJ‘Ib Hanpsa>XXeHna ¢ NpuMepomM npeeBbileHnd rpaHNYHOro 3aHa4eHnAa Makcu-

MaJibHOIro Hanps>XeHusa U>

U>> | MakcuManbHoe HanpsixxeHve U>> U> | MakcmumanbHoe HanpsixxeHue U>
U< | MuHnManbHoe HanpsxkeHne U< U<< | MnHuManbHoe HanpskeHne U<<
t, | Bpems 3apepyxku t. | AnuTenbHoCTb cobbITUS
H | T'ncrepesnc
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> BbibepuTe nyHKT MeHo HacTpoiiku > MapameTpbl > CeTb NUTaHuUS >
KoHTponb HanpseHus.

Pe>xxum

C NoMOLLbIO 3TOTO NapaMeTpa MOXHO HACTPOUTb, Kakoe rPaHUYHOe 3HaYeHne

cnenyeT UCMOoMb30BaThb.

- ABCOMOTHOE: YCTPOMCTBO MUCMOb3yeT abCOMOTHOE MPaHNYHOE 3HaYeHme
(B).

- OTHOCUTENbHOE: YCTPONCTBO UCMOMb3YET MPOLIEHTHOE MPaHUYHOE 3HaYeHne
(%) oTHOCUTENBbHO 33AaHHOMO 3HAYEH WS HAMPAXKEHUS.

HencTeune

C MOMOLLbIO 3TOTO NMNapaMeTpa MOXHO HaCTpONTb D,el7ICTBl/|e YCTDOVICTBa, ecnu
M3IMepeHHOe 3Ha4YeHNe NpeBbllUaeT BEPXHEE (> nnu >>) NN He JoCTUraeT HMX-
Hee (< MK <<) rpaHMYHoe 3HaYeHMe. [1na Bbibopa AOCTYNHbl YKasaHHble HuxKe
3Ha4YeHn4d.

HacTpoika HeincrBue

Bbikn. HeT peakuwnn.

Bbictpoit aBToMaTuyeckmint | Mpu U</U<<: yCTPOMCTBO BLIMOMHAET NepekiioyeHns B
BO3BpaT HanpasneHun 6onee Bbicokoro Hanpsixerus (U+), noka us-
MepeHHOe Harpsi)XeHne CHoBa He ByAeT NpeBbIWaTh rpaHny-
Hoe 3HaueHue.

Mpu U>/U>>: ycTpONCTBO BbIMOMHAET NEpeKToYeHns B
HanpaeneHun 6onee HM3koro Hanpsxenus (U-), noka nsme-
peHHoe Hanps>keHue He ByaeT HMXKe FPAHUYHOrO 3HAYEHUS.
Mpu BbICTPOM aBTOMATUYECKOM BO3BpaTe YCTPONCTBO UMHO-
pVYpYyeT HaCTPOEHHOE BpeMs 3ai€PXKKN aBTOMATUYECKOro pe-
ryNMPOBaHNSA HaNPSXKEHUS.

Bnokupoeka aBToMatuye- | ABToMaTUYeCKOe perynmpoBaHune 6nokupyercs.
CKOro pexuma Bbl MoOXeTe 1 fanee BbINOMHATL NEPEKITIOYEHUS NPY SKCMY-

aTauunn B py4HHOM pexnme.

Brokvpoeka aBToMaTuye- | ABTOMaTU4ecKoe perynvposaHue 6nokupyercs.
CKOFO U Py4HOr O pexumMoB | Bbl He MoXeTe BbINMONHATb NEPEKIOYEeHNs MPpU aKCMNyaTa-

U1 B pyHHOM pexunme.

BrnoknpoBka aBToMatmye- | ABTOMaTMYeCKOe perysiMpoBaHmne He BbIMOSHSET Nepeksiio-
CKOro pexuma ans cryne- YeHwue B HanpasneHun 6onee Bbicokoro nonoxexus PIMH
HU+ (cTyneHb+).

Mpw akcnayaTaumm B py4HOM pexkuMe Bbl MOXETE U fanee
BbINOHATbL Nepek/toYeHne B HanpaBieHnn bonee BbICOKOro
nonoxexusa PMNH (cTyneHb+).

BrnoknpoBka aBToMatnye- | ABTOMaTMYeCKOe perysiMpoBaHNe He BbIMOJSHSET Nepeksiio-
CKOro pexxuma ans cryne- YeHwue B HanpasneHun 6onee HU3Koro nonoxexusa PMH (cTy-
HU- neHb-).

Mpw akcnayaTauuy B py4HOM pexuMe Bbl MOXeTe U fanee
BbINOMHATbL Nepek/toyYeHne B HarnpasnieHnn 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 NepeKsoYeHnsa B HanpaBneHMn 6onee BbICOKOro noso-

>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 NepeKkioYeHNs B HarnpaBieHnn 6oree HU3KOro noso-

»xeHusa PMH (cTynexb-).

Tabn. 32: dencteue npu coobueHnm o cobbitum

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.

9.2.4 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

Ecnun nsmepeHHoe 3HaueHe npeBbIlIaeT BepxHee (> Uan >>) Unu He 4oCTUraeT
HUXHEE (< NN <<) rpaHUYHOE 3HaYeHWe, Ha YCTPOMCTBe OTobpaxaeTcs coob-
LeHme o cobbITUm.

/A
>
O
T
T OCW\”f ]
< 44— ——— —
<< 4——————+ ——— —
t, t t
Puc. 51: KoHTposnb Toka ¢ npyMepoM npeBblLlIeHUs FPaHUYHOrO 3HaYeHus I>
I>> | BepxHee rpaHn4YHoe 3HaveHue 2 |> | BepxHee rpaHu4Hoe 3Ha4eHue 1
I< | H>XHee rpaHnyHoe 3HaveHue 1 l<< | Hu>xHee rpaHnyHOe 3HayYeHVe 2
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t, | BpeMs 3amepxkum t. | OnuTenbHocTb cobbIThA

H | T'nctepesuc

> BbibepuTe nyHKT MeHto HacTpoiku > MNapameTpbl > CeTb nUTaHus >
KoHTponb Toka.

Pexxunm

C noMmoLLbto 3TOro NapaMeTpa MOXHO HaCTPOUTb, Kakoe rPaHUYHOe 3HaYeHne

cnepyeT UCMONb30BaTb.

- ABComoTHOE: YCTPOMCTBO UCMOMNb3yeT abCOMOTHOE MPaHNYHOE 3HaYeH e
(A/KA).

- OTHoCUTeNbHOE: YCTPOMCTBO UCMOMNb3YeT NPOLIEHTHOE MPaHNYHOE 3HaYeHMe
(%) oTHOCUTENBHO HOMUHANBHOIO ToKa TpaHchopMaTopa Toka.

McTepesnc

C NOMOLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTb ructepesuc. Ecnv namepen-
HOe 3HaYeHne KonebneTca Ha ypOBHE MPaHNYHOro, Bbl cCMoXeTe 13bexaTb No-
ABNEeHNA NNLLHNX COO6LLI,EH|/II>|.

BpeMs 3agepixkn
C MOMOLLbIO 3TOTO NMapaMeTpa MOXHO HaCTpPONTb BPpeEMA 3a4ePXKKN, 4TObbI OT-
CPO4YNTb BblOa4y COO6LLI,eHl/|ﬂ 0 COBbITUM.

Peakuus

C NoMoLLbto 3TOro NapamMeTpa MOXHO HACTPOUTL AENCTBME YCTPOMCTBA, eCiu
MN3MepeHHOoe 3HAYEHME HapyLLAeT BEpXHEe (> UK >>) UMW HXKHee (< UK <<)
rpaHnyHoe 3HaveHue. s Boibopa 4OCTYMHbI YKa3aHHbIe HUXKE 3HAYEHMS.

HacTpoika HOenctBne

Bbikn. HeT peakuum.
Brokupoeka aBToMaTuye- | ABTOMaTU4ecKoe perynvposaHue 6noknpyercs.
cKOro pexuma Bbl MoyeTe 1 fanee BbINOMHATL NEPEKITIOYEHUS NPpU SKCMY-

aTaummn B py4YHOM pexume.

Bnokvpoeka aBToMaTuye- | ABTOMaTUYecKoe perynvpoBaHue 6noknpyercs.
CKOTrO W Py4HOro pexuMoB | Bbl He MoykeTe BbIMOMHATL NepeKIoYeHUs Npy 3KCryara-
LW B PyYHOM pexuMe.

Tabn. 33: [dewcTtene npu coobuieHnm o cobbiTum

9.2.5 KoHTponb MOLWWHOCTH

[ns KoHTpona dakTMyeckor MOLHOCTY TpaHCchOopMaTopa MOXHO HACTPOUTL
HIKeyKasaHHble rpaHWYHbIe 3HAYeHs.

MN3mepeHHoe 3HayeHne HwxHee rpa- HwkHee rpa- BepxHee rpa- BepxHee rpa-

HUYHOE 3Ha- HUYHOE 3HA- HWUYHOE 3HAa- HUYHOEe 3Ha-

YeHue 2 yeHue 1 yeHue 1 YeHue 2

MonHasa MoLWHOCTb S<< S< S> S>>
AKTMBHasA MOLLHOCTb P<< P< P> P>>
PeakTrBHaaA Mol HOCTb Q<< Q< Q> Q>>
KosddurumeHT MowHocTm |cos p|<< |cos p|< - -
(cymma)

Tabn. 34: [paHnyHbIE 3HAYEHWS 4151 KOHTPOSS MOLLHOCTH
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> BbibepuTe nyHKT MeHo HacTpoiiku > MapameTpbl > CeTb NUTaHuUS >

KOHTpOJ'Ib MOLWWHOCTWU.

AbcornioT.

C noMoLLbto 3TOro NapamMeTpa MOXHO HACTPOUTL FPaHUYHOE 3HAYEHME.

McTepesnc

C NOMOLLbIO 3TOro NMapamMeTpa MOXHO HACTPOUTb rucTepesuc. Ecnv namepen-
HOe 3HaYeHKe KoNebneTcs Ha YPOBHE MPaHNYHOrO, Bbl CMOXETE 1M3bexaTb no-
ABMEHNA NTULLIHMX COOBLLEHNI.

BpemMs 3agepixkn

C noMmolLbto 3Toro napamMeTpa MOXHO HaCTPpOUTb BpeMA 3al€P>XKN, 4TOBObI OT-
CPO4YNTb BblOa4y COO6LLI,€HV|F| 0 CcobbITUN.

Peakuus

C NoMoLLblo 3TOro NapamMeTpa MOXHO HACTPOUTL AENCTBME YCTPOMCTBA, eCiu
N3MepEeHHOe 3Ha4YeHMe HapyLlaeT BepxHee (> UK >>) UK HUXHee (< Unu <<)
rpaHuyHoe 3HadYeHne. [ns Boibopa AOCTYMHbI yKa3aHHbIE HUXEe 3HAYEeH S,

HacTpoinka DeincrBue

Bbiksn.

HeT peakuuu.

BrnokupoBka aBToMaTu4e-

CKOro pexxnmMa

ABTOMaTUYeCcKoe perynnpoBaHve 6rokupyercs.
Bbl MoXeTe 1 fanee BbINOMHATL NEPEKOYEHNS MPU SKCMNIY-

aTauuun B pyYHOM pexxmMme.

Brnoknposka aBToMaTmye-
CKOro pexxuMma aJisi cTyne-

HN-

ABTOMaTUYECKOE perynvpoBaHue He BbIMOMHAET Nepekio-
YyeHwue B HanpasneHunn 6onee HU3Koro nonoxxerusa PMH (cTy-
neHb-).

Bbl MoxeTe 1 fanee BbINOMHATL NEPEKIIOYEHNUS MPU SKCMITY-

aTauuun B pyYHOM pexxmMme.

BrnokupoBka aBToMaTu4e-
CKOro pexxuMma aJisi cTyne-

HUN+

ABTOMaTUYECKOE perynMpoBaHue He BbIMOMHAET Nepekio-
yeHue B HanpasneHun Gosee BbICOKOro nonoxenus PMH
(cTyneHb+).

Bbl MOxeTe 1 fanee BbINOMHATb NEPEK/IOYEHNS MPU SKCMITY-

aTauunn B py4HHOM pexnme.

Bnokuposka aBToMaTuye-
CKOrO U PyYHOrO PeXnMOoB

ABTOMaTUyecKoe perynnposaHve 6rokupyercs.
Bbl He MoXkeTe BbINOMHATL NepeKIOYEHUS NMPU SKCrTyaTa-

LM B PYHHOM pexxnume.

BrnokupoBka aBToMaTu4e-
CKOIO M Py4HOro pexxmma

Ana ctyneHn-

ABTOMAaTUYECKOE PerynpoBaHme He BbINOHAET NepeKio-
YeHue B HanpaeneHun 6onee HKU3Koro nonoxxenust PMH (cTy-
neHb-).

Mpu akcnnyaTaunm B py4HOM peXkmMe Bbl He MOXETE BbIMNor-
HATb NepeK/ioYeHNs B HanpaBieHUn 6onee HU3KOro noso-

»eHusa PMNH (cTyneHb-).

Bnokunposka aBToMaTuye-
CKOFO U PyYHOro pexumMa

Ana ctyneHn+

ABTOMaTUYECKOE perynmpoBaHne He BbIMOSHAET Nepekio-
YyeHwue B HanpasneHun 6onee Bbicokoro nonoxexus PMH
(cTyneHb+).

Mpu akcnnyaTaumm B py4HOM peXkmMe Bbl He MOXETE BbIMNor-
HATb NepekioYeHNs B HarnpaseHn 6osee BbICOKOro Noso-

>keHusa PMNH (cTyneHb+).

Tabn. 35: [evicTne npu coobLieHnm o cobbitum
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9.2.6

9.2.7

KoHTposnb noToka MOLLHOCTH

PeBepc noToka MOLLHOCTY MPOUCXOANT NPW OTPULIATENBHOM aKTMBHOM TOKE.
[ns 3TOro MOXHO HaCTPOUTb HUXeyKasaHHble NapaMeTpbl.

[cTepesuc

- Bpemsa zapepxkm

Henctere

> BbibepuTe nyHKT MeHio HacTpoiku > MNapameTpbl > CeTb nUTaHus >
KoHTponb noToka MOLLHOCTH.

MMcTepesnc

C MOMOLLbIO 3TOTO NMNapaMeTpa MOXHO HaCTpONTb rmcTepe3snc. Ecnn M3IMepeH-
Hoe 3Ha4YeHue konebneTcd Ha YPOBHE N'paHN4YHOr O, Bbl CMOXeTEe n3bexarb no-
ABNneHna NNWHWX COO6LLJ,eHl/lV|.

Bpemsa 3apeprkku
C NoMoLLbIo 3TOTO NapaMeTpa MOXHO HACTPOUTL BpeMs 3aep>KKu, YTOObI OT-
CPOYMTbL BblAAYY COODLLEHNS O COBBITUN.

HencTBre npu peeepce NOTOKa MOLLHOCTU
C nomMoLLbto 3TOro NapaMeTpa MOXHO HAaCTPOUTb AENCTBYME NpK peBepce NoTo-
Ka MOLWHOCTW. Mo>HO Bbl6paTb YKa3aHHbI€ HXKe 3HaYeHNA.

Hactponka OenicTtBue

Bbikn. - OTpuuaTenbHbIi MOTOK MOLLHOCTU UTHOPUPYETCS.
- ABTOMaTMYeckoe peryniMpoBaHue BbIMOSHAETCA.

BnokvpoBka aBToMaTnye- |- BblaaeTcsi cobbiTue PeBepc MoToKa MOLYHOCTH.
CKOro pexxnma - ABTOMaTunueckoe perynvposaHue 6rnokupyeTcs.
BrokupoBka aBTomaTuye- |- Bbigaetcs cobbiTve PeBepc noToka MOLHOCTH.
CKOrO U PyYHOro peXXMMoB | — ABTOMaTM4ecKoe perynmpoBaHue 6nokmpyeTcs.

- I'IepeKmot-leva npu saKkcnayatTaunm B py4HOM pexnme He-

BO3MOXXHbI.

Tabn. 36: Jencreume npy peBepce NoToka MOLLHOCTH

HacTpoliku koHTpons

Bbibepute nyHKT MeHio HacTpoiiku > MNapameTpbl > CeTb nuTaHus > Hactpoi-
KM KOHTpOnS.

KonTponb U< 30B
D,aHHbIVI napaMeTp No3BOJIAET aKTUBNPOBATb cobbITna n CI)yHKLLl/II/I KOHTPOJIA.
[nsa Bbibopa AOCTYMHbI YKa3aHHbIe HMXe napamMeTpbl.

Hactponka Oewncrene

AKTMBUpPOBaHUe DyHKLMA KOHTPONSA akTUBMPOBAHA, B TOM YMCIie MPpU U3Me-
peHHOM HanpsixxeHumn U < 30 B.

HeakTBnpoBaHue OyHKLMA KOHTpons akTuBMpoBaHa. [pn 19 B<U <30 B
yKasaHHble HXe GYHKLMM KOHTPOA BrokupytoTcs.

- KoHTponb HanpsixeHus

- KoHTponb MowwHocTH

- KoHTponb notoka MoLHocTH

- KoHTponb ¢yHKUMOHMpPOBaHMS

Tabn. 37: AKTUBMpOBaHWE KOHTPONS GpYHKLIMOHUPOBAHMS
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9.3

9.31

9.3.1.1

Perynatop yctpounctea PINH

PerynupoBaHune Hanpsi>keHus

B aTOM pazpene onucbiBaloTCsA BCe NapaMeTpbl, HEOOXOAMMbIE ANS UCMONb30Ba-
HUS GYHKLMM perynnpoBaHus.
> BblbepuTe nyHKT MeHto HacTporiku > [NapameTpbl > Perynsatop Hanpsa>xeHus.

HaCTpOl)’IKa 3aaHHOIo 3Ha4YeHun4d

Bbl MOXeTe HaCTPOUTb TPU pa3HbIX 3aaHHbIX 3Ha4YeHNA. ,D,J'Iﬂ perynnpoBaHnAd
YCTpOI;ICTBO BCerga ncrnosbsyeT OAHO M3 HACTPOEHHbIX 3ajdaHHbIX 3HAYEHWI,
I_IapaMeTp «I—IepeKmoqul/le HaCTpOI;IKl/I 3a4aHHOIro 3Ha4YeHnA» NO3BOJIAET Ha-
CTPONTb, KakOe 3alaHHO€E 3Ha4YeHne 6yueT MCMOJIb30BaTbCA O/14 perynmpoBa-
HUA. Bbl MOxeTe onpenennTb 0 Tpex 3aaHHbIX 3HAYEeHUN.

HacTpolika 3agaHHoro sHadyenusa 1...3

C noMoLLbIO 3TOro NapameTpa MOXHO HACTPOWTb 334aHHOE 3HaYeHMe.

1. BoibepuTe nyHkT MeHio HacTpoiiku > MapameTtpsbl > Yctpoiicteo PMH > Pe-
rynnpoBaHune Hanps>keHus > 3afaHHoe 3HaYeHme.

2. YKaxuTe 3a4aHHOe 3HaYeH e,

3. HaxxmuTte kHornky MprUMeHUTb 019 coXpaHeHVs M3MEHEHHOro NapameTpa.

[MepeknioyeHre OUCTaHLNMOHHOM HACTPOMKM 3a4aHHOIO 3HaYeHUs
C noMoLLblo 3TOro napameTpa MoXHO BbIOpaTh Cnocob HACTPOMKM 3a0aHHOTO
3HaYeHWs!, C MOMOLLbIO KOTOPOrO YCTPONCTBO AOMKHO BbIMOMHATD Perynmnposa-
Hue. MOXHO BbIOpaTh yKasaHHbIe HWXe BapuaHTbI.
- [OnCTaHUMOHHas HaCTpOWKa 334aHHOrO 3HAYeHNS Yepes Tpu LMdpoBbIX 3a-
LaHHbIX 3HAYeH s
- YbeOuTech B TOM, YTO COOTBETCTBYIOLLME LIMPPOBbIE BXOABI MPUCOEANHE-
HbI.
- [ucraHumoHHas HacTporika Yyepes TDSC

1. BbibepuTe nyHKT MeHio HacTpoiiku > MapameTtpsbl > Yctpoicteo PMH > Pe-
rynupoBaHue Hanpsi>xeHus > [NepeknioyeHne gUCTAaHLMOHHOW HAaCTPOMKHU
3a4aHHOIO 3HAYEHMA.

2. BoibepuTe B cnvcke HEOOXOAMMOE 3HaYeHMe.

3. HaxmunTte kHonky MpuMeHUTb A5t cCOXpaHeHWs M3MEeHeHHOro napameTpa.

Bbibop 3agaHHOro 3HaveHua

[aHHbl napamMeTp No3BoNAeT BbiOpaTh 3aaHHOe 3Ha4YeHKe, KoTopoe byaeT

MCMNOMb30BaTbCA A9 perynmposaHus. [1na Bbibopa AOCTYNHbI 3aJaHHble 3HaYe-

HUA 1,21 3.

v Bua omcTaHuMoHHOM HACTPOVIKM 33AaHHOMO 3HaveH s [ CtpaHuua 89] Bbl-
OpaH.

1. BoibepuTe nyHKT MeHio HacTpoiiku > MapameTtpsbl > YcTpoiicteo PMH > Pe-
rynnpoBaHue HanpskeHus > Bbibop 3apaHHOro 3HaveHus.

2. BbibepuTe 13 cnmcka HeobxoamMMoe 3ajaHHOe 3HaYeHme.,

3. HaxmuTte kHonky MpUMeHUTb AN COXpaHeHWs M3MeHeHHOoro napameTpa.
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9.3.1.1.1 KoppekTupoBKa 3aiaHHOIrO 3HA4YEHUSA HaNpsaXeHUs B 3aBUCMMOCTU OT

AKTUBHOWM MOLLHOCTU

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.

B 3aBMCMMOCTU OT M3MEPEHHOW MOMOXUTENBHOM AN OTPULIATENBHOM aKTUB-
HOW MOLLIHOCTM pacyeT 33aHHOro 3HaYeHnsa BasnpyeTca Ha ABYX JIMHENHbIX
YPaBHEHMUAX (CM. MPUMEP Ha PUCYHKE HUXE).

amMeTpbl DyHKuMA HacTtpoiika (cM. puc. Huxe)

U, .c: MaKCMMarnbHoOe 3alaHHoOe 3Ha- | MakcrMManbHoOe HacTpoeHHoe 3aaHHoe 3HaveHne akTuem- | 103,0 B
YeHne pyeTcs B cny4yae npesbiwenns P, .
U,,..: MMHMMarnbHOe 3ajaHHoe 3Have- | MMHMManbHoe HacTpoeHHOe 3aAaHHOoe 3HavYeHne akTueupy- | 99,0 B
Hue eTcs B cnyyae HapylweHus P,
U,: 3aAaHHOe 3Ha4YeHMe Npu Hyre- HacTpoeHHoe 3apaHHOe 3HavyeHne akTuBnpyeTcsi, ecnmmns- | 100,00 B
BOW aKTMBHOMN MOLLHOCTM MepeHHasi akTMBHas MOLHOCTb cocTaenseT 0 MBT.
P,axc: @KTUBHAsA MOLLHOCTb NpY Mak- | HacTpoeHHoe MakcMMasbHoe 3HaveHne akTuBHom MowHo- | 20,0 MBT
CYMManbHOM 331aHHOM 3HaYeHUn CTW, NPV KOTOPOM 3aBUCSILLIEE OT MOLLHOCTM 3aJaHHOe 3Ha-

YeHne JOMKHO AOCTUTHYTb MakCUMasibHOM BenninHbl U, .
P, aKTUBHasA MOLLHOCTb NpU MUHU- | HacTpoeHHOe MUHMMarbHOE 3HaYeHNe aKTUBHOWM MOLLHO- -20,0 MBT
MasibHOM 334aHHOM 3HaYeHUn CTW, NPV KOTOPOM 3aBUCsLLEE OT MOLLHOCTU 334aHHOE 3Ha-

YeHWne JOMKHO AOCTUTHYTb MUHUMANbHOM BeNnYuHbl U,

Tabn. 38: HacTpanBaeMble napameTpbl A9 KOPPEKTUPOBKM 3aAaHHOMO 3HAYEHUS HANPSAXKEHMUS B 3aBUCUMOCTU OT aKTUBHOW MOLLHOCTH

90

Uref [V]‘
105 ——

Pmin

104 -1

103
102 +
101 +
100 - = -
99 -

98 Pad
97 + 17

96 T

1 >
20 30 Pmeas [MW]

Puc. 52: KOPpeKTI/IpOBKa 3aA4aHHOro 3Ha4eHusa Hanpsa>XeHna B 3aBUCMMOCTU OT AKTUBHOMN

MOLLHOCTH
Upeo 3apaHHoe 3HaveHue U, MuHMManbHoe 3aaaHHoe 3Have-
Hue
Pon MN3MepeHHas akTUBHas Mol - U ane MakcuManbHoe 3agaHHoe 3Have-
HOCTb Hue
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P AKTUBHAsi MOLLHOCTb NpY MUHKU- | U, HacTpoeHHoe 3apnaHHOe 3Hauve-
MaslbHOM 33JaHHOM 3HaYeHUN HWe, ecnn U3MepeHHasi akTUBHasN
MoLHocTb = 0
Phaxe AKTMBHAsi MOLLHOCTb MPWU MaKcu-
MasibHOM 33JaHHOM 3HaYeHUN

HelicTBre npu npeBbIEHNN aKTUBHOM MOLWHOCTU P,
Ecnu namepeHHasa akTvBHaa MOLWHOCTb P, NpeBblllaeT HAaCTPOEHHbIN Napa-
MeTp P, 3HadYeHne U, . NpUHMMaeTCa B Ka4ecTBe 334aHHOMO 3Ha4YeHns.

Ure]c = Umax

[encTBune npy HapyLleHUN aKTUBHOM MOLHOCTU P,
Ecnn namMepeHHasa akTMBHaA MOLHOCTbL P ., HapyLlaeT HAaCTPOEHHbIN NapamMeTp
PMMH, 3HadeHre U NMPNHNMaeTCH B Ka4eCTBe 3a4aHHOTO 3Ha4YeHN4A.

u ]

MUH
ref = Ymin

[encTeune npu nsMepeHHom aktmsHom MmowHoctn P, = 0 MBT

Ecnun M3MepeHHad akTBHad MOLLHOCTb PMEM = O, NPpMHNMaETCH HaCTpoeHHbll;l
napametp U,,.

Ure]c = UO

JIMHeMHan 3aBUCMMOCTb NpU OTpULLATENBHON aKTUBHOM MOLLHOCTU
Ecnn namepeHHasa aktmeHaa MowHocTb P, < P, .., < 0, 3agaHHoOe 3Ha4YeHKe pac-
CYMTBIBAETCS MO Creaylollen dopmyne:

Ug-U

u

JIMHeMHan 3aBUCMMOCTb NPY NONMOXUTENBHOW aKTUBHOM MOLLHOCTH
Ecnn namepeHHas aktmeHaa mowwHoctb O < P, < P,..., 3a4aHHOe 3HaYeHWe pac-
CYMTBIBAETCA MO cneaytoLen dopmyne:

_ Umax‘ UO x P

ref =

U meast UO

P rrax
[ns akTMBMPOBaHWS KOPPEKTUPOBKM 33AAaHHOIO 3HAYEHUSA HAMPSIXKEHNS B 3aBU-
CMMOCTW OT aKTMBHOWM MOLLHOCTM HEOOXOAMMO HACTPOUTL YKasaHHble HUXKe na-
pameTpsbl.

AxTmnemnpoBaHue TDSC

@OyHkuma TDSC pnencTByeT TONbKO B TOM Cllydae, ecflv yCTPOMCTBO MOXET pac-
CYUTaTb aKTMBHYIO MOLLHOCTb (MPaBUIbHOE M3MEPEHME TOKA M HAMPSXKEeHWS) 1
HacTpoOeHbl HeobxodMMble NapaMeTpbl. B npoTuBHOM ciyyae perynnposaHue
Hanps>KeHUs MPOUCXOAUT HA OCHOBAHMMW HACTPOEHHOIO 334aHHOMO 3HAYEH S,
KoppekTrnpoBska 3alaHHOro 3Ha4YEeHMS HaNpsXKeHWst B 3aBUCMMOCTU OT akTUBHOM
MOLLHOCTUM akTMBMPYETCA 1N AeakTUBMPYETCA OOHMM 13 yKa3aHHbIX HUXE CMoCo-
6oB.

- [MapameTpsl

- Uwnoposble Bxoabl TDSC k. v TDSC Bbik/.

Mpwu akTnBMnposarmm TDSC dyHkums komneHcaumm LDC (komneHcaums R-X
nnn Z-KoMneHcauus) 4eakTUBUpyeTcs.
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[ns Toro 4TobbI akTMBMpOBaTh/AeakTnBMpoBaTh TDSC ¢ moMoLLblo NapameT-

POB, BbIMOMHUTE YKa3aHHbIe HMXe OeNCTBUS.

1. BbibepuTe nyHKT MeHio HacTpoiiku > MapameTtpbl > PerynupoBanue > AKTu-
BupoBaHue TDSC.

2. BbibepuTe Heobxoammoe 3HadeHme.,

3. Haxxmnte kHonky MpUMeHUTb A9 coxpaHeHUsa M3MeHeHHOro napameTpa.

TDSC Umakc/UMuH

C NOMOLLbIO 3TUX MAPAMETPOB MOXHO HACTPOUTL MAKCUMAbHOE U MUHUMASIb-

Hoe 3aAaHHble 3HaYeHVss. MUHUMaNbHOEe UM MaKCMMalbHOe 3aJaHHOe 3Ha4ve-

HWe aKTUBMPYETCS, eCin U3MepeHHast akTVBHasA MOLLHOCTb AOCTUraeT Ha-

CTPOEHHOIO MUHUMATBHOIO MM MakCUMAbHOMO 3HAYEH WS,

1. BbibepuTe nyHKT MeHio HacTpoiiku > MapameTtpbl > Perynuposanne > TDSC
Umakc/UMUH.

2. YKaxkunTe MakcnManbHoe/MUHUManbHoe 3a4aHHOe 3HaYeHme.

3. Haxmute kHonky MpUMeHUTb Ana coxpaHeHus N3MeHeHHOro napameTpa.

TDSC U0

C noMolLblo 3TOro napameTpa MOXHO HAaCTPOWTb 334aHHOE 3HaYeHMe, KOTopoe

OyneT NPUMEHATLCS, ECNIN M3MEPEHHas akTMBHAS MOLLHOCTb PaBHA HY IO,

1. BbibepuTe nyHKT MeHto HacTpoiiku > MapameTtpsbl > PerynuposaHue >
TDSC UO.

2. YKaxXunTe 3alaHHOe 3HaYeHWe Npu HyNeBOM akTUBHOM MOLLHOCTU.

3. HaxmunTte kHonky MpuMeHUTb Ans coxpaHeHWs M3MeHeHHOro napameTpa.

TDSC Pmakc/PmuH

C NOMOLLIbIO 3TUX MaPaMETPOB MOXHO HACTPOWUTb MaKCUMaNbHOE N MUHUMAb-

HOE 3HaYeHNs aKTMBHOW MOLLHOCTH, MPW KOTOPLIX A8 PerynmposaHna oyaet

NPUMEHATBCS MaKCUMasibHOe U MUHMMasIbHOE 3aBKCALLEe OT MOLLHOCTM 334aH-

HOe 3HaYeHue.

1. BbibepuTe nyHKT MeHio HacTpoiiku > MapameTtpbl > PerynupoeaHune > TDSC
Pmakc/PMuH.

2. YKaxuTe akTUBHYIO MOLLHOCTb A/19 MakCUManbHOro/MMHUMAIbHOIO 334aH-
HOrO 3HaYeHs.

3. HaxmuTte kHonky MpUMeHUTb AN COXpaHeHWs M3MEHEHHOro napameTpa.

HacTpolika WwupuHbl Nonocsl

C NOMOLLIbIO 3TOro NapaMeTpa MOXHO 334aTb, CMIEAYeT NN HACTPOUTb LLUVPUHY
nonocbl B BUAe abcontoTHOro sHadeHus (B nnm kB) nnu otHocuTensHol Be-
NYnHBI (%) B 3aBUCUMOCTM OT 331aHHOIO 3HAYEHMS.

LUnpuHa nonocebl
,D,aHHbIVl napaMeTp No3BOIAET HACTPONTb MaKCMMaJIbHO AOMYCTNUMOE OTKNOHeE-
HNE N3MEPEHHOIO Hanpsa>XXeHn4 U¢am OT 3aJaHHOIo 3Ha4yeHn4A u

3af4aH"

[na HaCTPOMKM NPaBUIBHOMO 3HAYEHWS HEOOXOAMMO 3HATH HANPAXKEHNA
CTyneHen 1 HoOMUHaNbHoe HanpsixeHune TpaHcopmatopa. ObpaTuTe BHU-
MaHKe Ha TO, YTO HACTPOVKa CIIMLLKOM LIMPOKOW WMPKHbI MONOCHI MPUBO-
AUT K 6ONbLUMM OTKNOHEHWSIM HaNpPKeHs .
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PerynuposaHue c BpeMeHeM
3apepxkm T1

LL’VIpl/IHa MONOChl AOJTXKHa BCerga npeBbillaTbh cnefytollee 3HaveHmne:

Upq-U
B> 0,6x =12 x100%
U, HanpsixeHne ctynenn B nonoxxermmn PINH n-1
U, Hanpsi>xeHune cTyneHu B nonoxexuu PMH n
Uy HoMuHanbHoe Hanpsi>keHne

[na onpeneneHns MUHUMaNbHOM LUMPUHBI MOOChI MCMOMb3YIOTCS YKa3aH-
Hble HKXe napamMeTpbl TpaHcdopMaTopa.

HomuHanbHoe Hanpsixerne Uy = 11 000 B

HanpsxeHune 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

[£B%] > 0.6 11275V - 11000V
oAl =5 11000 V 0

[£B%] = 1,5%

Bpemsa 3apepyxkkn T1

Bpemsa zagepxkun T1 3agepxmBaeT nogady KOMaHAbl Ha NepekoYeHre Ha
onpeneneHHoe BpeMs. TO NO3BOMAET N30exXaTb HEHYXXHbBIX MepeKIoUYeHN,
€C/M 3HAYEeHME V3MEPEHHOIO HAMPSXEHMS HA KOPOTKOE BPEMSI BbIXOOMT 33
npenensl yCTaHOBIEHHOM LUVPWHBI MOMOCHI.

Ecnu perynupyembii napameTp 5| HaxOAMTCA B Npefdenax HAaCTPOeHHOM Wnpu-

Hbl MOJ10ChblI , TO ynpasndtowme nMnynbcCbl Ha MOTOprII;I npmBo4 04
nepeknoYeHna He NoaarTCA. yl'lpaBﬂﬂ}OLLI,l/Ie MMMNYNbCbl Ha MOTOprIVI npmBoL
He NModatoTCA TakXe, eClin peryﬂmpyeMbM napamMeTp B Te4eHNEe HaCTPOEHHOI O

BpeMeHN 3aepP>XKKN T1 n BO3BpallaeTCAd B npenesbl LWMPWHbI MONOCHhI E Ecnn
peryﬂmpyeMan napaMeTp BbIXOOUT 3a npenesibl YCTaHOBﬂeHHOVI LNPWHbBI MOJ10-

Cbl B Te4eHne OnTeibHOro BpeMeHn , TO MO NCTe4eHMM HaCTPpOEeHHOTI o Bpe-
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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. 53: PerynupoBaHue c BpeMeHeM 3aaep>xku T1

1 | BepxHee rpaHM4HOe 3Ha4YeHne Wnpu- 4 | HacTpoeHHoe BpeMsi 3agepxxku T1
Hbl MOMOChI
2 | 3apaHHOe 3Ha4YeHne 5 | MamepeHHoe 3HauyeHue perynupye-

MOro napameTpa

3 | HuxkHee rpaHnyYHOe 3HaYeHue LWnpum- 6 | InanasoH WrpuHbI NONoChI
Hbl MOOCHI

A | PerynnpyeMblii napamMeTp HaxoguTcs B | Perynupyembiii napameTp BepHyncs B
3a npefenamu WMpKUHbl nonocsbl. Ha- npepesnbl LWMPUHbI MONOChI A0 UCTeYe-
Yasio oTcyeTa BpeMeHM 3aaepxkn T1. HWA BpeMeHu 3aaepkkun T1.

C | Perynupyembliit napameTp HaxoanTcs D | Perynupyemas BennymHa no ncreve-

3a npefenamm WMpKUHbl nonocsbl. Ha-
Yasio oTcyeTa BpeMeHM 3aaepxkn T1.

HWUW BpeMeHM 3aaepxkn T1 Bce elle
BHe npefenos WNPUHbI MOSTOChI. NHn-

LuMnpyeTcs nepeksoveHme.

Pe>xnm Bpemeru T1
C noMolLLbo 3TOro napameTpa MOXHO HACTPOWUTb PEXMM BPEMEHW 3a4epX-
kn T1. [nsa Boibopa AOCTYMHbI YKa3aHHbIe HUXE 3HAYEHUA.

- JINHeWHbIN pexnM BpeMeHn

- VIHTerpanbHbIV pexmnm BpeMeHu

94

JIHenHbIN peXxnm BpeMeHn

MHTerpasnbHbIf pe>xxuM BpeMeHU

[py NUHENHOM pexVIMe BpeEMEHU YCTPONCTBO OCYLLECTBAAET perynpoBaHme
He3aBMCKMMO OT BEMMNYMHbBI OTKIOHEH WS HANPSXKEHMS C MOCTOSAHHBIM BPEMEHeM
3a4epPXKKU.

MpW NHTErpanbHOM pexiMe BpeMeHW YCTPOMCTBO OCYLLECTBASET perynmposa-
HVe B 3aBUCMMOCTU OT BEIMYMHbBI OTKSIOHEHWS HAMPSXKEHWS C MepeMeHHbIM
BpeMeHeM 3aepXKn. YeM Bblille OTKNOHeHMe HanpsixeHua (AU) oT 3agaHHom
LWpUHBI Nonockl (B), TeM kopoye BpeMs 3a4ep>KKM. 3a CHET STOr0 YCTPOWCTBO
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PerynuposaHue c BpeMeHeM
3agepxkn T1un T2

BbicTpee pearnpyeT Ha BofblUMe U3MEHEHUA HANPAXKeHWA B CeTU. DTO NoBbILLa-
€T TOYHOCTb PerynMpoBaHus, HO OAHOBPEMEHHO MOBLILLAETCS YacToTa
nepekItoYeHnn.

AU/B \
9
\
I
N
A\ N
3:\\ PN
Jime
1;\’0 —_—

0 20 40 60 80 100 120 140 160 180 t[s]

Puc. 54: [lnarpaMMa MHTErpasibHOro pexxnMa BpeMeHmn

AU/B | OTknoHeHwue HanpsxeHusa «AU» B % OT 3a4aHHOMO 3HAYEHMSA MO OTHOLLEHMIO K

YCTaHOB/IEHHOW LWIMPUHE nonockl «B» B % oT 3aaaHHOro sHaveHus.

RN

MapameTp «Bpems zapepxkm T1»

BpemMs 3agepxkn T2

[aHHbI napamMeTp No3BoONSeT HAaCTPONTb BpeMsa 3afepxkn T2. Bpema 3agepx-
kn T2 TpebyeTca ansg BuiCTpOro BbipaBHMBaHMUA BOMbLIMX OTKIOHEHWI Hanps-
KEHUN.

Bpems 3apepxkn T2 oeicTByeT TONbKO B TOM Ciydae, kKorga ans KoppekTupos-
K OTKIIOHEHWS HanpsaxeHus TpebyeTca bonee oqHOro NepexknoYeHmns yCTpon-
ctBa PIH. [epBbi BbIXOAHOM MMMYNbC BbIAAETCS MO UCTEYEHWM 3aAaHHOIO
BpeMeHu 3aaepxku T1. 1o OKOHYaHUM HACTPOEHHOIO BpeMEHM 33AepXKM T2
perynaTop BblAaeT nocieayowme MMnybCbl, YTOObl CKOPPEKTUPOBATb OTKIIO-
HeHWe Hanps>KeHWs.

[ns HacTponkn BpeMeHu 3adepxku T2 cnenyeT BbIMOAHUTL HEKOTOPbIE YCOo-

BUS.

- 3HadeHWe BpeMeHu 3aAepXKu T2 [OMKHO NpeBbillaTh ANNMTENbHOCTb YNpas-
NSAoLero nMnysbca.

- 3HadeHWe BpeMeHu 3a4epXKM T2 JOMKHO NpeBbillaTh MakCMManibHOe Bpems
paboTbl MOTOPHOMO NMPMBOLA.

- 3HadeHne BpeMeHu 3aaepxkn T2 AOMKHO ObiTb MEeHbLUE HACTPOEHHOMO 3Ha-
4YeHust BpeMeHu 3adepxkku T1.

Ecnu perynnpyembii napameTp 5| BbIXOAMT 3a Npefesnbl yCTaHOBNEHHOW WNPK-

Hbl MOSIOChI B TEYEHME ANNTENBHOrO BPEMEHU , TO MO UCTEYEHWNWN HACTPOEH-
HOro BpeMeHu 3aaepku T1 Ha MOTOPHbIM MPUBOL NOAAETCS YNPABASIOLMNN UM-

nynbc B IS perynupyemsbiil napamMeTp OCTaeTCst BHE LWMPKHbI 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.

n4‘ﬁ:|

Puc. 55: PerynuposaHue c BpeMeHeM 3agepxxkm T1u T2

1

BerHee rpaHN4YHOE 3Ha4YeHune Wnpn-

Hbl MONOCHI

4

HacTpoeHHoe BpeMs 3agep>xkun T1un
T2

3apaHHoOe 3HavYeHue

M3MepeHHOe 3HaYeHWe perynupye-
Moro napametpa

3 | HuxHee rpaHnyYHOe 3Ha4eHue Wnpum- 6 | InanasoH WrpuHbI NONOChI
Hbl MONOChI

A | PerynupyeMbii napamMeTp HaxoauTcs B | Bpems 3agep>xku T1 uctekno. MNoga-
3a npefenamu WWpKuHbl nonockl. Ha- eTca UMNYJbC Ha NepekioyeHmne.
Yasno oTcyeTa BpeMeHu 3aaep>xku T1.

C | BpeMmsa 3apepyxku T2 uctekno. MNopa-

eTCa MMNynbC Ha NepeknYveHune.

AKTVBUpPOBaHWE BpeMeHU 3aaepxkku T2
C MOMOLLBIO 3TOro NapaMeTpa MOXHO aKTUBMPOBATb NN 0eaKTUBMPOBATb Bpe-

Ms 3aepxkku T2.

9.3.2

KomneHcaumsa LDC

C noMmolLLbo GYHKLMM KOMMEHCALM MOXHO KOMMNEHCMPOBATb 3aBUCALLLEE OT Ha-
rPY3KM NaeHune HanpsaxeHus Mexay TpaHcdopmaTopom 1 notpebutenem. Ons
3TOro B perynstope HanpsikeHus npefycMoTpeHo ABa MeToAa KOMMeHcaumu.
- KomneHcauua R-X
- Z-KoMneHcaums
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9.3.2.1 KomneHcauunsa R-X
KOMI'IeHC&LI,I/IFl R-X nossonger KOMMNEeHCMPOBATb MNOTEPN HaNpAXeHNA B IMHNAX
" NofasaTh NOTPebUTeNto KOppekTHoe HanpsaxeHue. [1ns sToro TpebyioTca
TOYHbIE AAaHHbIE NUHNWN. I_Iocne yKa3aH|/|9| BCeX OaHHbIX TMHNN YCTpOl;ICTBO aBTO-
MaTn4eCckmn paCCLIl/ITbIBaeT aKTNBHOE N peaKTl/IBHOG nageHmd Hal'lpﬂ)KeHI/lﬂ 4
YUYUTBIBAET UX MPU ABTOMATUHECKOM PEryNMPOBaAHNM HAMPSXKEHUS.

o /\
7/ N\ ULoad
-  — .

R X

U
| | U Line-Drop
[ ——
I

Puc. 56: Cxema 3aMelleHnsa koMneHcaumm R-X

ULine—Drop

I ULoad = UTr- ULine-Drop

Puc. 57: BekTopHoe npeactaBneHue komneHcaumm R-X

[na ncnonbsosaHusa koMneHcaumm R-X HeobxoamMMo ykasaTb cregytolme aaH-

Hble NUHKK:

aKTMBHOE noroHHoe conpoTuenerune (MOM/m);

- peakTMBHOE MoroHHoe conpoTmeneHue (MOM/M);

OnvHa nnHum (kM)

> BblbepuTe nyHKT MeHio HacTporku > [MapameTpbl > Perynatop Hanpse-
Huna > KomMneHcauus.

AKTUBHOE NMOroHHoe conpoTtmBneHune
C nomolLbto 3TOro napamMmeTpa MOXXHO HaCTPOUTb aKTMBHOE NMOroHHOe COnpo-
TB1EHNE.

MH}J,YKTVIBHOG MOroHHoe conpoTueneHmne
C noMmolLbto 3Toro napamMeTpa MOXXHO HaCTPOUTb MHOYKTMBHOE NOroHHOE COo-

npoTmBneHme.

OnvHa nuHum
C NOMOLLbIO 3TOro NapamMeTpa MOXHO HACTPOUTb ANNHY IMHUN.
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9.3.2.2 Z-koMneHcauus

9.3.3

[ns nopaepXaHns NoCTOSIHHOrO HaMpPsSXXeHWs Ha NOTPebUTENSAX C MOMOLLbIO Z-
KOMMeHcaLMM MOXHO akTUBMPOBATL 3aBMCsILLLEE OT TOKA MOBbILLEHWE Hanpsixe-
Hus. KpoMe Toro, MOXHO 334aTb rpaHNYHOE 3HaveHWe, YTOObI NPeaoTBPaTUTD
BO3HMWKHOBEHWE CITNLLKOM BbICOKOIrO HampsixkeHust Ha TpaHcdopmaTope.

AU% 1

AU% max |~~~ /

AU% T i

Puc. 58: Z-komneHcaumus

[na npyumMeHeHns Z-koMneHcaLumm HeobXxoAMMO paccumTaTb NOBbILLEHNE
HanpskeHua (AU) ¢ ydeTom Toka. [ng aToro ucnonb3syinte cnegytoLlyto dopmy-
ny:

AU = UTr' ULoadx INkaCTx 100%

ULoad
AU [MoBblWweHWe HanpsKeHUs | Tok Harpysku (A)
U, HanpsixeHne TpaHcpopmaTopa In HoMuHanbHbIN Tok (A) npucoeamnHe-
npu Toke | HWs TpaHcdopMaTopa Toka
U oad HanpsixeHne Ha KOHLe NNHKUK ker KoadduruneHT TpaHchopmaumm
npu Toke | n TakoM xxe pabouem TpaHcdopmMaTopa Toka
nonoxexun yctporcrea PIMH

Mpumep pacueta: Uy, =100,1B, U, ,4=100,0 B, I, =5A k=200 A/5A,
=100 A
[Mony4deHHoe nosbiweHre HanpsxeHua AU coctasnaeT 0,2 %

> BblbepuTe nyHKT MeHio HacTporku > [MapameTpsbl > Perynatop Hanpse-
Hua > KoMneHcauus.

[NoBblweHne Hanps>XXeHunq
C nomMoLLbto 3TOro NapaMeTpa MOXXHO HACTPOUTb NMOBbILLEHKWE HanpsxkeHus AU
B 3aBMCMMOCTM OT TOKa.

'paHMYHOE 3HaYeHNe HanpsXXeHUs

C noMoLLblo 3TOro NapameTpa MoXHO HACTPOUTb MakCUMasbHO AOMYyCTUMOe
NOBbILLEHWE HANPSKEHNS, YTODbI M36EeXaTb CTMLLKOM BbICOKOTO HampsixKeHNs
Ha TpaHcdhopmaTope.

KoHTponb wupuHbl nonocsl U
KOHTpOAb WWpPKHbBI NONOCHI MO3BOMSET KOHTPONMPOBATL HMXEYKa3aHHble rpa-

HUYHblE 3HaYeHMs. [INs 5TOro UCnob3yeTca HAaCTPOeHHas WMPUHA NOMoCh
[» CTpaHuua 92] (BBepxy/BHU3Y) PErYIMPOBAHNS HAMPAKEHMS.
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OenctBne Ecnu n3mMepeHHoe 3HaYeHWe NpeBbllLaeT BEPXHee NN He OCTUraeT HMxXHee
rpaHMYHoe 3Ha4YeHue, Ha yCTpocTBe oTobpaxaeTcs cooblleHne BepxHee rpa-
HUYHOE 3HaYeHMe LMPUHBI MOOCH! / HUXHEE rpaHNYHOe 3HaYeHue LMPUHBI MO-
10ChI.

OyHkuma «KoHTponb GyHKLMOHMPOBAHMS» MO3BONAET PACMO3HATb MPOLOIXKM-
TenbHOe HapyLUeHWe BEPXHEro NIV HUXKHEro npeaena WprHbel nonocsl. [Npo-
LOMKNTENbHOE HapyLLIEHWE BEPXHErO UM HUXXHErO Nnpeaena WWpUHbI NOnoch
yKasbiBaeT Ha NpobnemMy B paboTe yCTPOMCTBA, MOCKOMbKY OHO He MOXET CKOp-
PEeKTNPOBATb OTKTOHEHWE HAMPSIXKEHNS.

Mpw BbIXxOZE 3a Npeaensl HACTPOEHHOM WWPKHBI Monockl [ B CTpaHnua 92] v no
NCTeYEHUN YCTAHOBNEHHOIO BPEMEHW 3aAePXKKMN A5 KOHTPOSA GyHKLMOHUPO-
BaHus noasnsetca cobbitne KoHTposb ¢yHkUmMoHpoBaHus. CobbiTue KBUTUPY-
eTca aBToMaTUYecky, Kak TONbKO M3MepeHHoe 3HaYeHe CHOBa BO3BpaLlaeTcs

B Npefesibl HACTPOEHHOM LUMPUHBI MOIOCh!.

[na HacTponkm KOHTPONsS GYHKLMOHWPOBAHMS OOCTYMHbI HUXEYKa3aHHble na-
pameTpsbl.

- KoHTposb GyHKLMOHNPOBaHMSA

- Tuctepesuc

- Bpems zagepxkn

> BblbepuTe nyHKT MeHio HacTponku > MapameTpbl > Perynatop Hanpsike-
HUa > KOHTponb WnpuHbl nonockl U.

KoHTponb ¢yHKLMOHUpPOBaHMSA
DTOT NapaMeTp No3BONAET akTMBMPOBATb KOHTPOb GYHKLMOHWpOBaHWs. [ns
BblOOpa [OCTYMHbI YKa3aHHbIE HIXKE 3HAYEHMS.

HacTponka DeiicTene

Bbikn. KoHTponb ¢byHKLUMOHNPOBaHMS 1eaKTUBMPOBaH.

Tonbko aBToMaTuyeckuit pe- | KoHTposnb ¢pyHKLUMOHMPOBAHUS aKTUBEH TOMbKO B pexXmnMe
KUM AVR ABTO.

ABTOMaT. 1 pyyYHol pexuMbl | KoHTponb GyHKLUMOHWPOBaHWSA akKTUBEH TONIBKO B PEXMMaXx
AVR ABTO 1 AVR PYYHOW.

Tabn. 39: AKTMBMpPOBaHWE KOHTPONS GyHKLMOHUPOBAHUS

McTepesuc

C MOMOLLbIO 3TOTO NMNapaMeTpa MOXHO HaCTpONTb rmcTepe3snc. Ecnu M3IMepeH-
Hoe 3HaYeHVe KonebneTcs Ha YPOBHE NPaHN4YHOI O, Bbl CMOXeETEe n3bexarb no-
ABneHnA NMHMX COO6LLLeHl/llZ.

Bpemsa 3apeprkku

C NoMOLLbIO 3TOTO NapaMeTpa MOXHO HACTPOUTL BpeMs 3aep>KKu, YTODbI OT-
CPOYMTbL BblAAYY COODLLEHNS O COBBITUN.
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9.4 YcTtpowncteo PINH

9.4.1

9.5

9.5.1

9.5.1.1

MocTosHHbIN MMMy NbC

CyeTunk nepexsoYeHnn

CYeTuMK NepeksIoYEeHN perynaTopa aBToOMaTUYeCcky BeeT CHET NMpu KaxXOoM
MHNLMVMPOBAHHOM nepekodeHum. C MoMOLLbIO 3TOro napaMeTpa MOXHO Ha-
CTPONTb 4YMCno nepeKaneHMM, HanpuMmep, ongd CMHXpOHM3aLUn CO CHETHYNKOM
nepekIYeH MOTOPHOIrO NPpMBOAA.

YuuTbiBanTe NpUBEAEHHYIO HUXE MHPOPMALMIO.

[ns npaBUnbHOrO NoacyeTa nepekiioYeHmin pekoMeHayeTcs MOACOeANHNTL
KOHTaKT MOTOPHOIO NPUBOAA, CUrHANIM3MPYIOWMIA 0 paboTe ABUraTens, K BXO4y
perynaTopa (CM. cxeMy coefiHeHuni).

Ecnu KOHTaKT MOTOPHOIO MPUBOAA, CUFHANM3NPYIOLLMIA O paboTe ABMraTens, He

noacoednHeH, Mexay cHeTYMKaMm NnepekntodeHin MOTOPHOro NprBoda 1 pery-

NATOpPa MOXET BO3HWKHYTb PasHMLA B KOTMYECTBE NOACHUTAHHbBIX Mepekoye-

HWM. 1o 3TOM NPUYMHE BbINOMHANTE YKa3aHHbIe HUXe OeNCTBUS.

1. PerynapHo cpaBHmBanTe mexay cobon oba cueTymka nepekmodeHnin (pery-
NATOP Y MOTOPHbIN MPVBOL).

2. Mpn HeOBXOOMMOCTU OTKOPPEKTUPYNTE KOMMYECTBO NepektoYeHnin ¢ MoMo-
LLIblO TOro MapaMeTpa.

Nudopmaumsa o6 yctporictee PINH

B nyHkTe MeHio «YcTpoincTeo PIMH» MoxHO NpocMoTpeTb nHGopMaLmio 06
ycTpornctee PIMH.
- ObLee 41CNo NepekNoYeHNn (CYETYMK NepeKToYeHmin)

> BbibepuTe nyHKT MeHo MHdopmauma > YcTtponcTteo PIMNH > Ycrp-so PINH.

MoTopHbIV NpuBoA U Wkad ynpaBneHus

YHpaBneHMe MOTOPHbIM NMPpUBOAOM

HacTtporika ynpaBnsiowero umMnysnbca s yrnpasrneHUsi MOTOPHbIM

npnBOOOM

MapameTpbl « Tvn ynpaBnsoLwero nMnynbcay, «AnnTensHOCTb yrnpaBnsoLero

nMnynbca» u «aysa Mexay ynpasnsiolMy MMy nbCaMm» NoO3BONSIOT OTpery-

NMPOBaTb YNpasnaoLLMIA MMMYNbC YCTPOMCTBA B COOTBETCTBUM C TpeboBaHMA-

MW CUCTEMBbI YpaBneHnst MOTOPHbBIM MPUBOAOM.

> BbibepuTe nyHKT MeHo HacTpoiiku > MapameTpsbl > [Buratens v wkad
ynpasn. > YnpaBneHue gpuratenem.

Twvn ynpasnstowero nmnynbca
C NoMoLLbo 3TOro NapaMeTpa MOXHO NOMEHSTb TUM YNPaBAAOLLEro UMY Ibca
(MOCTOAHHDBIV MW PEryIMPYEMBbIi MO BPEMEHU).

Mpwu BoiGOpe NapamMeTpa «[1oCTOSHHbIN MMMYNBbC» YCTPOMCTBO B PEXMME IKC-
nnyaTaumm «AVR aBTO» nodaeT ynpasAstowmnii MMAynbe, Noka M3MepeHHoe
3HaYeHVe He BEPHETCS B Mpeaenbl WWpUWHBI nofiockl. B pexime paboTsl «AVR
PYYHOW» YCTPOMCTBO NOAAET YNPABIAOLLMIA MMNYSbC, MOKa HaXaTa KnasuLla
LA N
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Perynupyembiit no BpemMeHn
yMpaBnsowmii UMMy nbC

9.5.1.2

HencTeue

Mocne Kaxaoro ynpasnsiollero MMMy nbca ceayeT naysa, npexae Yem noaaet-
Cs crienyioLmi ynpasnsioLmii MMMy sbC.

Mpwu BbiGOPe NapameTpa «Perynmnpyemsblil Mo BpeMeHN ynpasnsowmii nm-
NyNbC» YCTPOMNCTBO NOAAET YNPABMSOLLMA UMMYSbC B TEYEHNE HACTPOEHHOTO
BpeMeHu. [Nocne Kaxaoro ynpasnsioLLero VIMI‘IyJ'Ibcan cnepyet naysa E,
npexae 4Yem nodaeTcs cnefdyowmnin ynpasnsiowmin MMy ise.

Mpun ncnonb3oBaHWM MOTOPHOTO Npreoda KoMnaHun Maschinenfabrik
Reinhausen GmbH HeobxoanMo BeibpaTs napameTp «Perynupyemsiii no
BPEMEeHMW YrpasiaoLLmnii UMMy IbC.

Puc. 59: dnnTenbHOCTb ynpaBnsioLero MMMy ibca 1 naysa MeXxay yrnpasnsiowmMm UMy nb-

camMu

=N

[OnutenbHOCTb ynpaBnsiowero nm- 2 | Maysa mexay ynpasnsiownumMm nM-

nynbca nynbcamm

nuTenbHOCTb ynpaBnstowero MMnyibca

DTOT NapaMeTp NO3BOMSET HACTPOUTL MaKCUMANbHYIO ASIMTENbHOCTb YNpaBs-
nsoLero nMnyneca. VIMnynbc copacbiBaeTca No NCTe4eHnn AUTENbHOCTH
YNpaBAsioLLEero UMMynbea, a TakKe ecriv yCTPOMCTBO A0 3TOrO NnoslyvaeT CUrHan
SnekTpoasuratess B paboTe Unu nsmeHaeTcs nonoxexuve PrH.

Mays3a Mexnay ynpaensowmmMm UMNynbcamm

C NoMoLLblo 3TOro NapamMeTpa MOXHO YCTAHOBUTb Nay3y Mexay ABYMs ynpas-
NSOLWLMMKM MMMyNbcamn. ToNbKOo Nocne 3aBeplueHns nay3sbl MeXAy ynpaBnsio-
LMK UMIMYNbCAMU YCTPOVICTBO MOXET NMoAaTh CEAYOLWMNIA YNPABAAOLLMA M-
nysbC.

HacTpolika KoHTposns BpeMeHu paboTbl MOTOPHOMO Npueoaa
YCTPONCTBO MOXET KOHTPONIMPOBAaTbL BpeMs paboTbl MOTOPHOIO NprBoda. STa
dyHKUMA NpeaHa3HadYeHa Ans BbigBneHns cboes MOTOPHOIo NpMBOAa BO BpeMms
nepekmitoYeHns 1 a4 3anycka HeobxoanMMbIx AeNCTBUN.

MOTOpPHbIN MPUBOA BO BPEMS MEPEKIIIOYEHNSI NoAaeT CUrHan MOTOPHbIN rMpu-

Boa B pabote. CurHan nojaeTcs, Noka He 3aBepLUMTCA NPOLLEeCcC NepekmioveHus.

Perynatop HanpsikeHus conoCcTaBnseT AUTENbHOCTb CUrHAMA C YCTaHOBEH-

HbIM BpeMeHeM paboTbl MOTOPHOIo Npuneoaa. [1pu NpeBbIleH YCTaHOBEH-

HOro BpeMeHn paboTbl MOTOPHOIO MPUBOAA PErYIATOP HANPAXKEHWUA BbINOIHSA-

eT crenylolLme A4eNCTBUA:

1. BoigaeT cobbitue NpesbiiueHe BpeMeHn paboTbl MOTOPHOIO MpUBOAQ.

2. lNopaeT MMNYNbCHBIN CUrHAM Yepes BbIXOAHOE pene 3aLymTHbIN BbIKIoYaTe b
anekTpoasuraTens cpaboTann.
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Y4uuTblBaNTE, YTO MOTOPHbIE MPUBOALI C ABTOMATUYECKM MPOXOAUMbBIMU
NMPOMEXYTOYHbIMU MOMOXEHUAMM UMM MOTOPHbIE MPUBOAbI B3 Warosom
KOMMYTauUmMmn Npur onpeaeneHHbix obcToaTenscTeax paboTaioT gosblue. B
STOM Clydae HacTporTe Gonbluee BpeMda paboTbl MOTOPHOMO NMPUBOLA.

> BbibepuTe nyHKT MeHio HacTpoiku > MNapameTpbl > [euratens u wkad
ynpasn. > YnpaBneHue gsuratenem.

Mpenen kKoHTpona BpeMeHW paboTbl MOTOPHOIO NpUBOAA
C NOMOLLbIO 3TOro NapameTpa MOXHO HACTPOUTL Npeaen A8 KOHTPOss BpeMe-
HM paboTbl MOTOPHOMO NpPUBOAA.

KoHTponb BpeMeHM paboTbl MOTOpPHOro NpuBoaa
C MOMOLLBIO 3TOr0 NapaMeTpa MOXHO aKTMBMPOBATb UKW O0eaKTUBNPOBAaTb
KOHTPO/b BpeMeHu paboTbl MOTOPHOMO MPUBOLA.

HacTpolika HanpaBneHus nepekntovYeHns

Bbl MOXeTe HaCcTPOUTL HampaBeHMe NepektioYeHs MOTOPHOrO NPUBOAA.

> BblbepuTe nyHKT MeHto HacTpornku > MapameTpbl > [euratens u wkag
ynpasn. > YnpaBneHue gBuratenem.

KoHTponb HanpaBneHus NepektoveHns

C NoMoLLbto 3TOro NapaMeTpa MOXHO HACTPOUTL KOHTPO/b HaNpaBneHns
nepeksYeHns. 3Ta GyHKLMS NO3BONSET MPOBEPUTD, HE BbIMOMHAETCS NN
nepekslYeHne B HEBEPHOM HamnpasfieHun (HanpuMep, 13-3a OLWMOKY 3NeKTpo-
MOHTaXa).

Mpu nepeknoYeHn B HEBEPHOM HamnpasieHU YCTPOMCTBO reHepupyeT coob-
LeHme o cobblTun KOHTPO/Ib HarNpasieHWs nepexkoyYeHns n bnoknpyeT aBTo-
MaTUyeckoe perympoBaHmMe HanpsikeHns. ABToMaTMyeckoe peryimpoBaHme
HanpsxeHWsa oCTaHeTCa 3abIOKMPOBAHHbIM, MOKa CObbITUE He ByaeT KBUTUPO-
BaHo.

KoHTponb HanpaBneHua nepekitoyeHns He akTUBEH, eCii MOTOPHbIN Mpu-
BO[, YMpaBseTcs C MOMOLLbIO MOCTOAHHOTO UMnybca [P Pasgen 9.5.1.1,
CtpaHumua 100].

CM. Takke
HacTpoika ynpasnstowero MMnynbca aas ynpasneHs MOTOPHbIM NpUBO-
nom [+ 100]
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HanpaeneHue nepekntoverus U
C noMoLLbto 3TOro NapamMeTpa MOXHO HACTPOUTL HanpaBieHne NepekItoYeHms
LS PETYIVPOBAHNS HAMPSXKEHNS. DTO MO3BOMSET U3MEHATb PEXMM PabOThI
YCTPOMCTBA B COOTBETCTBUM C KOHdUrypaumein ycTpoinctaa PIMH n MoTopHoro
npvsoaa. [1ns Bblbopa 4OCTYMHbI yKa3aHHble HMXKE 3HAYEHNS.

HacTponka 3HayeHue

CraHpapt YcTpoNCcTBO NOAAET cUrHasn Yepes BbIXof Beiwe ans nosbieHUs
Hanps>keHus.
YcTponcTBO NogaeT curHasn vepes Bbixod Hiuxke ans noHnxeHns
Hanps>XeHusd.

O6patHoe YcTponcTBO NOfaeT cMrHan Yepes Bbixod Hiuke Ana nosbleHUs

HanpsKeHus.
YCcTpONCTBO NOAAET CUrHan Yepes BbIXof Bbilue Ana noHmxeHus

Hanps>XeHusd.

Tabn. 40: Oewncrene
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10 TexHuyeckoe obcny>xmea-
HMe u yxop,

10.1 OuncTka ycTtponcTea

[ns ouncTkm Kopryca yCTpOMCTBa MCMOMb3yMTe CyxXyto TKaHb.

10.2 O6HoBNEHME NPUKIAAHOIO MPOrPaMMHOrO

obecneyeHus

YBEJOMJIEHWE lMoBpexxaeHMe yCTpOMCTBA M3-3a HECOOTBETCTBUSA NPOKNAAKMN

104

NpPOBOAOB U KOHGUIypaunu.

Ecnu koHdUrypaums BXooB 1 BbIXOAOB YCTPOMCTBA M3MEHAETCA nyTemM 0b-

HOBNEHUs NPUKNAAHOrO MPOrPaMMHOro obecneyeHns, yCTPOMCTBO MOXET

ObITb MOBPEXAEHO N3-3a2 HECOOTBETCTBYIOWEN MPOKIAAKM MPOBOAOE.

> lNepen 06HOBNEHMEM NPUKNIALHOIO MPOrPAMMHOIO obecneyeHns Noaco-
eMHUTE YCTPONCTBO B COOTBETCTBUM C NpUnaraeMori 0O6HOBNEHHOW 3neK-
TPOCXEMOMN.

Ecnu Bbl XoTTe 0OBGHOBUTbL NpUKIAOHOE MPOrpaMMHOe obecnedyeHme ¢ MoMo-

b0 CUCTEMbI OHMANH-BM3Yyanm3aumm Ha MK, BbINoAHWUTE yKkasaHHble Huxe aem-

cTBuUS.

1. CkonupynTe npuknagHoe nporpamMMHoe obecnedeHne Ha MK [P Pasgen
10.2.1, Crpanuua 104].

2. YcTaHoBUTE COeaMHeHre ¢ cucteMomn Busyanmsaumm [P Pasnen 10.2.2, Ctpa-
Hu1ua 105].

3. O6HoBUTE NpukIaaHoe nporpamMMHoe obecnederune [P Pasnen 10.2.3, Ctpa-
Huua 107].

10.2.1 KonunpoBaHu1e NpuknagHOro nporpaMMHoro obecrneyeHuns Ha

° Mepes 3arpy3kon NpoBepbTe, Kakas Bepchs NporpamMMHoro obecnevyeHus
I yCTaHOB/EHa Ha BalleM ycTpoicTae (MyHKT MeHto MHpopmMaumsa > Cucre-

Ma > MNporpamMmHoe obecneyeHue). 3aTem 3arpysuTe naketT o6HOBNEHNS
L8 Balle BepCUM NPOrpaMMHOro obecneyeHns, Kak oOnmcaHo Hxe.

MocnenHiown BepCHio NPUKIAAHOrO MPOrPaMMHOro obecrneyeHUs MOXHO 3arpy-

31Tb Ha KAMeHTCckoM nopTtane Maschinenfabrik Reinhausen GmbH. Ong a1oro

BbINONHUTE CneaytoLlee.
MepenanTe Ha Beb-calT www.reinhausen.com.

. Haxxmute kHonky Customer Portal.

. BBeouTe Balum yyeTHble AaHHbIE UK 3aperncTpupymTecs.

. B pasgene Transformer ons anemenTa My Devices HaxxmuTe kHonky Open.

. Ecnn HyxHoe ycTpoicTBo He oTobGpaxkaeTcs B cnvcke, HaxmmTe kHorky Add
Device 1 ykaxuTe ero gaHHble (3aBoAckon HoMep, 0603HaueHMe, MeCcTo U1
T.O.).
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http://www.reinhausen.com

10.2.2

6. BoibepuTe B cnmncke HeobxoOMMoe YyCTPOMCTBO.

7. Ha Bknagke Firmware BbibepuTe yCTPOMCTBO, 3aTeM ana nyHkTa MR
Versions BbibepuTe Tpebyemyio Bepcuio 1 HaxmmTe kHorky Create
Firmware. Ecnu MmukponporpamMmHoe obecrnedeHe aBTOMATUYECKMN He CO-
30aeTcd, NoaBnaeTcs KHomnka Request, ¢ MOMOLLbIO KOTOPOW Bbl CMOXETE OT-
npasuTb 3anpoc B koMnaHuio Maschinenfabrik Reinhausen GmbH.

» MukponporpamMmHoe obecnederune cozpaetcs. Korga Mykponporpamm-
Hoe obecneyeHne OyoeT AOCTYNHO ANS 3arpy3Ku, Bbl MOny4mTe cooblue-
HWe MO 3NeKTPOHHOWM MoyTe.

8. HaxxmnTe kHonky Download, 4To6bl coxpaHuTe MUKponporpaMMHoe obec-
nedeHue Ha MK.

9. HaxmuTe KHOMKY ..., 4TOObI 0TOOPa3UTL XeLl-3HAYeHNe A9 NPOBEePKM 3a-
rpy3Ku.

10. BblumcnunTe xel-3HadeHMe 3arpy>eHHoro zip-danna Ha sawem MK 1 cpas-

HWTE ero C xell-3Ha4yeHreM, oTobpaxaeMbIM Ha KMeHTCKOM nopTane. Ecnu
3HAYEHMS MAEHTUYHBI, Garin 3arpysuncs KOppekTHO.

B 3aBMCMMOCTM OT BalLewn onepaLMoOHHOMN CUCTEMbI Bbl MOXETE BbIYUCANTD
xell-3HadeHne darna Heckonbkmmn cnocobamu. Ecnm Ha koMnbloTepe
ycTaHoBfeHa onepaumnorHas cuctema Windows 10, xell-3Ha4eHne MOXHO
paccymMTaTb B KOMAHOHOWM CTPOKE C MOMOLLBIO Criefytowen KOMaHAbl:
certutil —-hashfile <lwmsa odarmna>.zip sha256.

11. PasapxuBunpyinTe zip-dann Ha KoMnbloTepe.
» [NpuknagHoe nporpaMMHoe obecnedeHune 3arpysmnoch KOPPeKTHO.

YcTaHOBKa COeAANHEHMUSA C CUCTEMON BMU3yanu3saumm

CoepavHeHMe C CUCTEMOW OHMAMH-BM3Yan3aLm MOXHO YCTaHOBUTb Yepe3 ABa

nHTepdenca.

- [MNepenHuit HTepdenc (Ana NoKabHOroO 4OCTYMNa)

- Onuusa: nHtepderic X3 ¢ 3aaHer CTOpoHbl YCTPOMCTBA (A9 YAANeHHOro Ao-
ctyna yepes K, cuctemy ynpaeneHua 1 T. 4.)

TpeboBaHusa K cucTeMe

[na goctyna k cncteme oHnanH-susyanmsaunn Tpebyetca K ¢ 6paysepom ¢
nogaepxkor HTMLS. MHamkaums onTvManbHO paccymTaHa Ha YKa3aHHbIe HMKe
Opaysepbl.

- Microsoft Edge

- Google Chrome™
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YcTaHOBKa coeiMHeHUs Yepes nepeaHnin HTepdenc

1. CHUMKTE KpbILWKY C MHTepdelica Ha NepeaHel NaHenn yCTpoMCcTBa.

2. Coegnnute nHTepdeincbl COM-X2 n CPU-X3 ¢ noMolLLbo npuriaraemMoro co-
eMHUTEeNbHOro Kabens.
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Puc. 60: CoeanHuTenbHbIN Kabenb ¢ 3aiHEN CTOPOHbI

3. CoeannuTte MK 1 ycTporicTBo ¢ nomolubio kabenda Ethernet (witekep RJ45)
Yyepes nepeaHu nHTepdenc.

T}
i
®

HACAC
50

Puc. 61: YcTaHoBKa coefMHeHWs Yepes NepeaHuii MHTepdeiic

4. MpuceonTe MK ogHO3Ha4YHbIN IP-agpec, KOTopbI HAXOAMTCA B OOHOM noace-
TW C yCcTponcTBoM (Hanpumep, 192.168.165.100).

5. YkaxuTe Ha IK B bpaysepe IP-agpec cuctembl Bu3yanusaumm http://
192.168.165.1 Unu Npu akTMBMpOBaHHOM SSL-lundpoBaHum https://
192.168.165.1.

» 3anycTuTca cucTema BU3yanmsaumnmn.

YcTaHoBKa coeamHeHus Yepes 3aaHun nHtepoenc CPU-X3

1. CoepmHute MK 1 yCTPONCTBO C MOMOLLbIO CMOHTUPOBAHHOIO COEAMHUTENb-
Horo kabens Yepes 3aaHunin MHTepdenc CPU-X3.

2. Ha yctponcTee Bbibepute NyHKT MeHio CBA3b, 4TOObI NpocMoTpeTs IP-agpec
yCTpOMCTBA.

3. MpuceownTe MK ogHo3HaYHbIM IP-agpec, KOTOPbIN HAXOAUTCS B OAHOW noace-
TW C YCTPOMCTBOM (Hanpumep, 192.0.1.100).

4. YkaxuTe Ha K B 6paysepe IP-agpec cucTemMbl BM3yanusaumm (Hanpumep,
http://192.0.1.230 1AM Npu akTMBMPOBAHHOM SSL-indposaHmm
https://192.0.1.230).

» 3anycTuTca cucTemMa BU3yanmsaummn.
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10.2.3

YBEOJOMIJIEHUE

YBEJOMJIEHWE

O6HoBNEHME NPUKNAAHOIrO NPOrpaMMHOro obecneyeHms

Ecnu Ha ycTpolcTBe ycTaHOBMEHa BepCcUda NporpaMMHoro obecnevuerms fo 4.0,
Yy4YMTblBaTE COOTBETCTBYIOLLME YKA3AHWS.

OnacHocTb noBpexaeHusa ¢annoBon cuctembi!

Mpu owmboUHOM Nepeaade AaHHbIX MOXHO NMOBPEAUTb GaNoBYIO CUCTEMY.

Mpw noBpexaeHnn GannoBo CUCTEMbl BO3MOXHO HapyLUeHue paboTh

yCTpOMCTBaA.

> Bo BpeMa nMnopTa 1 06HOBAEHMA He OTK/IKYanTe 31eKTponuTaHme
YCTPOMCTBA.

OnacHocTb noBpexxaeHus dannoBon cuctembl!

HencteutensHo ana Bepcuii nporpaMmmHoro obecnedenus no 4.0: nepeg o6-

HOBMEeHWEeM NPOrpaMMHOro obecnedermst ybeamTech B TOM, YTO Ha 3KpaHe He

oTObpaxaeTcs 3anpoc nepesarpysku, Hade darnosas cuctemMa MoxeT ObiTb

nospexzaeHa. MNpu nospexaeHunn GannoBor CUCTEMbl BO3MOXHO HapyLUeHne

paboTbl yCTPOMCTBA.

> lNepe3arpyxanTe yCTPOMNCTBO 0O TEX MOP, MOKa Ha 3KpaHe He ncYesHeT
3anpoc nepesarpysku (cM. puc.) v kHorka O REBOOT ye nepectaHeT ropets
KpacHbIM CBETOM.

Maintenance Communication

Events

You need to restart the device to apply the settings.
Would you like to restart now?

Information

i

Recorder

o

@EN  BICHANGE (HREBOOT  admin 2024-09-27 11:25 @) | Settings
Puc. 62: 3anpoc nepesarpysku, kHonka REBOOT

3aBoackue napaMeTpbl MO3BONAOT BOMTH B CUCTEMY B PO aAAMUHNCTpaTOpa

cnepyoLwmnM o6pasom:

- Wms nonb3osartend: admin

- Tlaponk: admin

[na 3anucn npuknagHoro NporpaMMHoro obecneyeHist BblMOMHUTE yKasaHHbIe

HVXKe encTBuS.

v [encTBuUTensHO Ans Bepcuin nporpaMMHoro obecneveHns oo 4.0: nepep o6-
HOBMEeHWeM NporpaMmMHoro obecnedeHus ybeomTech B TOM, YTO Ha 3KpaHe
YCTPOWCTBA He OTObpaxaeTcs 3anpoc nepesarpysku, CM. puc. «3anpoc ne-
pe3arpy3ku, kHornka REBOOT».

1. Haxmute kHonky BXO[, v BonanTe B CUCTEMY Kak MOSIb30BAaTESb C POSbiO
HacTpoWLMKa NapamMeTpoB UMW aAMUHUCTPATOPA.

2. Bbibepute nyHKT MeHio MHdopmMaumsa > MNporpaMmmHoe obecneyeHme 1 3anu-
LLIMTE BEPCUIO MPUKIAAHOMO NMPOrpaMMHOro obecrneyeHus.

3. BbibepuTe nyHKT MeHio HacTpoiikm > SkcnopT > O6pas cucteMbl 18 3KC-
nopTa pe3epBHOM KOMWUK TeKyLLEN CUCTEMBI.

4. BbibepuTe napameTp C uctopmeit 1 HaxXMUTe KHOMKY 3anyck aKkcnopTa a4
Havana aKcnopTa.
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. BbibepuTe nyHKT MeHio HacTpoiikn > dkcnopT > HacTpoiku ang skcnopta

pe3epBHOM KOMUU TekyLLen KOHPUrypaLmm napamMeTpos 1 cobbiTnin. ITa pe-
3epBHas Konusa HeobxoamMa Ond NPOBEPKM COXPaHEHNS BCeX HACTPOeK Mo-
cne obHoBMEHUS.

. YT06bl NepesarpysnTb yCTpoOMCTBO, HaxkmuTe kHomnky REBOOT.
. BbibepuTe nyHKT MeHio HacTpoiiku > MMnopT.
. Haxxmute kHonky Mouck, BbiGepuTe NpuknagHoe nporpaMmmHoe obecneye-

Hue (rhp-dain) Ana MMNopTa, a 3aTeM HAKMUTE KHOMKY 3anycK BbIrPY3KM.
» BbinonHseTcs nposepka danna.

. BoibepuTe napameTpbl CoxpaHUTb apxvBHble AaHHble, COXpaHUTb HACTPOW-

Ky nonb3osatens 11 CoXpaHUTb HACTPOMKUN YCTPOMCTBA.

OeiicTBUTENbHO ANS BEpcUiA NporpaMMHoro obecnevenus oo 4.0: 13-3a
6onbLLIOro pasMepa NporpaMMbl OOHOBIEHWS YCTAHOBKA MOXET 3aHATb 40
30 MuHYT. B 3T0 BpeMs cBs3b Mexay 6/10KOM MHAMKALMMU 1 NPOLLECCOPOM
npepbiBaeTcs. TO NPUBOAUT K OTODpaxeH Mo coobuleHns ob owmnbke ¢
3anpocoMm nepesarpysku; cM. puc. lNpourHopupyiite 310 cooblueHne 06
olwnbke, Npu 3TOM AENCTBYNTE YKa3aHHbIM HIxXe 0OpasoM.

10. [Ons 3anycka MMnopTa HaxMmnTe KHOMKy 3anyck obHoBnenus. [leicteu-

©}

TeNbHO Af19 BEpCUii NporpaMMHoro obecneverua 0o 4.0: Bo BpeMst 0GHOB-

NEHUA He BbIKTIOYaNTe YCTPOMCTBO U He Nepe3arpyanTe ero, HeCMOTps Ha
3anpoc (cM. puc. «CoobuieHune ob ownbke, nepesarpyska), noka npoLecc

0BHOBNEHMS He 3aBepLUMTCS.

A

Ecnun nocne nepesarpysku ownbka He Coburmua
MCYE3aET, CBXKUTECH C KOMMaHUEN
Maschinenfabrik Reinhausen GmbH.

WHdopmauus

RU ZILOGIN  ()REBOOT 2024-11-05 10:39 () | Hecteon

Puc. 63: CoobuieHune o6 owmnbke

1.

» [NpuknagHoe nporpaMmMHoe obecrneyeHne obHOBAAETCS.

» [enctsnTensHo Ong sepcunii nporpaMmHoro obecneverms no 4.0: nocne
OBHOBMEHMA NpoLIeccopa AMCHeN CTAHOBUTCA YepHbIM. B 3ToM cnyuae
6ok nHAMKaLMmnm obHoBAAETCA aBToMaTuYecku. Hukakmx oencremii He
TpebyeTcs.

HaxmunTe kHonky OK ans nepesarpysku ycTpocTsa nocsie yCTaHoBKM 06-

HOBMEHNS.

12. BbibepuTe nyHkT MeHio MHpopMaumsa > NMporpaMMHoe obecniedeHue 1

CPaBHNTE BEPCUIO MPUKIAAHOMO NPOrpaMMHOro obecneyeHms ¢ paHee 3a-
nmncaHHon Bepcuelt. Bepcuns nporpamMmHoro obecnevuerusa gonkHa 6biTb 6o-
nee nosgHen.

13. HenctBuTensHO Ans Bepcuit nporpamMmHoro obecnevenns o 4.0: npu nc-

nonb30BaHMKM NpoToKosa amncrneTyepckoro nyHkta IEC 61850, akcnopTupyi-
Te dann ICD nocne obHoBMEHMA, Tak Kak OH U3MeHsaeTcA. YbeamTech B TOM,
4TO KOHPUIypauma Touek AaHHbIx B Bawwen cncteme SCADA obHoBneHa co-
oTBeTCTBYIOWMM o0bpasom. Npu BeinonHeHnn skcnopTa ¢anna ICD cobnio-
[anTe VHCTPYKUMIO MO 3KCMNyaTaLumy yCTPOCTBA.

TexHnyeckoe obcny>xkmBanme nyxop 7817441/12 RU



14. CpaBHuWTE TeKkyLmMe HAaCTPOMKM NapaMeTpOB Ha YCTPOMCTBE CO 3HAYEHUAMMN
SKCMOPTUPOBAHHOW pe3epBHON Konuu. B ciyyae Hanmuma oTKIoHeH
BOCCTaHOBUTE pe3epBHyto konuio B HacTporku > MimnopT.

Ecnu Bo Bpema 0b6HOBNEHMS Mpon30oLLINa HEMPeABMAEHHAs OLWMbKa, ne-
pesarpysuTe YyCTPOMUCTBO 1 MOBTOPUTE MMMOPT.
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11 YcTpaHeHMne HencnpaBHO-

cTen

11.1 Ob6Lwune HencnpaBHOCTH

HeucnpaeHocTb/noapo6bHocTtn

He ¢yHKuMOHUPYeT.
- CW[O SnekTponuTaHue He ropuT.

MpuunHa

OTcyTCTBYeT 3/1eKTponuTaHue.

YcTpaHeHune HemcnpaBHOCTH

MpoBepbTe anekTponuTaHue.

CpaboTan npefoxpaHuTenb.

O6patuTeck B koMnaHuio Maschinenfabrik
Reinhausen GmbH.

He ¢yHKUMOHMPYeT.
- CNA COCTOSHME AVR He ro-
pwuT.

Owmnbka KoHPUrypauum.

O6patuTech B koMnaHuio Maschinenfabrik
Reinhausen GmbH.

Pene «cTyyar».

Bbicokas SNeKTpOMarHMTHaa Harpys-
Ka.

Mcnonb3yiiTe skpaHMpOBaHHbIN Kabenb unmn BHeLu-
HUI dUNbTP.

[noxoe 3aseMneHue.

[MpoBepbTe PpyHKLMOHANBbHOE 3a3eMIeHNe.

Tabn. 41: Obwme HemcnpaBHOCTH

11.2 OTcyTcTBME perynmpoBaHus B pexxnme «AB-

HeucnpaeHocTb/noapo6HocTu

YHpaBnmou.wle KOMaHAbl perynato-
pPa He BbIMONHAKOTCA.

TO»

MpuuunHa

[Nepeknioyatenb pexunmos «MecT-
HbIM/ONCTaHLMOHHDBIN» B MOTOPHOM
npusofe yctaHosneH Ha MECTHbIW.

YCTpaHeHVIe HeuncnpaBHOCTU

MpoBepbTe pexuM ynpasnexus. [pn HeobxoanMo-
CTW CKOPPEeKTUpY#TE.

OTCyTCTByeT coefunHeHue.

I'Iposepre SN1eKTpuyeckoe noaknroyeHne no cxemMe.

ABTOMaTn4Yeckoe perynmpoBaHune

Hanps>keHUs 3a610KNMPOBaHO.

- CO ABAPUIS ropuT B cooTBeT-
CTBUM C KOHUrypaumeit cobbiTus
1 UMeeT MecTO COOTBETCTBYIO-
Lwee cobbiTue.

npeBbILUeHO rpaHN4YHOE 3Ha4YeHune C
nencTemem 61'IOKVIPOBKVI aBTOMaTU-
YeCcKoro pexxmma nnm 6J'IOKI4POBKV|
ABTOMAaTU4HEeCKOro n py4HoOro pexwu-
MOB.

MpoBepbTe napameTpsl. MNpy Heo6Xx0AMMOCTH CKOp-
pekTupynTe.

DyHKLNA KOHTPONSA HanpaBneHus
nepekstoYeHNs 3aperncTpmposana
HencnpaBHOCTb Y MHULMMPOBAna Co-
oTBeTCTBYylOLLEee CobbITHE.

MpoBepbTe NpUYMHY COBLITUA U 3aTEM KBUTMPYMNTE
cobbiThe.

3alMTHBIM BbIKOYaTEb 3N1EeKTpo-

ABuUrartens cpa60Ta.n. NmeeT MecTO
cobbiTne «3alUTHbIN BbiKOYaTeb
aneKTpoasuratTena».

MpoBepbTe NpUYMHY cpabaTbiBaHMS 3aLLUTHOrO Bbl-
KfoYaTens snekTpoABuraTens u npyM Heobxoammo-

CTU BKNIOYUTE ero.
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HeucnpaeHocTb/noapo6bHocTn MpuunHa YcTpaHeHne HencnpaBHOCTH

ABTOMaTuMyeckoe perynmpoBaHue CurHan Ha Bxoge «bnokuposka aB- | [lpoBepbTe UCTOUYHUK CUTHANA.
Harnps>keHus 3a610KMpPOBaHO. TOMaTUYECKOro perynnmpoBaHus
HanpsKeHUs».
AKTUBEH pEXMM HasHaueHHoM cTy- | [poBepbTe KOHGUIypaLmIo pexrMa HasHauYeHHOM
neHu. ctyneHu. [Mpn HeO6XOAMMOCTN YCTPAHUTE MPULUHY.
ABTOMaTUYeckoe perynmpoBaHue HenpasunbHoe nsmepeHue Hanps- [MpoBepbTe N3MepeHme HanpsXKEHUs.
Hanps>keHns 3a61oKMpoBaHo. KEHUS.

- CnuWKOM HU3KOE U3MepeHHoe
HanpsxeHue (< 30 B).

HaCTpoeHa cnvwKom 6onbLias wu- - YcTaHoBuTe pekoMeHayeMyto WWNPpUHY NOMIOCHI.
pvHa NoNoChl.

Tabn. 42: OTcyTcTBME perynuposaHus B pexkume «ABTO»

11.3 He>xenatenbHoe nepektoyeHmne yCTPOMNCTBA
PIMH

MposiBneHne/ocobeHHocTb nposie-  lNpuunHa YcTpaHeHne HencnpaBHOCTH
nexus
KoMneHcaums akTMBmMpoBaHa HacTpoiika MpoBepbTe NapameTpsbl.
- KomneHcaums R-X Mpn HeOoBXOANMOCTU CKOppPEKTUPYHTE.

- Z-KoMrneHcaums

Tabn. 43: MNepekntoyeHne 6e3 nycka

11.4 YenoeeKko-MalUHHbIA NHTepdeNC

HeucnpaeHocTb/noapo6bHocTn MpuunHa YcTpaHeHne HemcnpaBHOCTH
Oucnnei SnekTponuTaHue npepeaHo. MpoBepbTe anekTponuTaHue.
- WHpukaums oTcyTcTByeT. . .
HeuncnpaeeH npegoxpaHuTens. O6patuteck B komnaHuio Maschinenfabrik
Reinhausen.
YcTaHoBKa coefiMHeHuWs ¢ cucTeMol | HencnpaeeH coeguMHUTENbHbIN Ka- MpoBepbTe coeanHUTENbHbIN Kabenb.
BM3yanunsaumm HeBO3MOXHa. Genb.
SSL-wndpoBaHMe akTUBUPOBAHO. MpumuTe SSL-cepTudukar B Gpaysepe.

3anpocuTte IP-agpec c https://.

DeaktueupyiTe SSL-wmdposaHme.

MK n cuctema Busyanusaumm Haxo- | [lpoBepbTe HacTpoviku IP-agpecoB ycTponcTea n
[ATCH B pasHbIX MOACETSX. MK, npy1 HEO6XOAMMOCTH CKOPPEKTUPYMTE.

HenpasunbHoe oTobpaxeHue cucte- | JocTyn K cucteme Busyanusaumm ve- | Ouncture kaw-namsats Be6-6paysepa.
Mbl BU3yanusauuu B Beb-6paysepe. | pe3 Beb6-6paysep nocne obHoBNeHUSA
nporpamMMHoro obecrieyeHus.

Tabn. 44: Yenoseko-MalMHHbIV MHTepdEIC

7817441/12 RU  YcTpaHeHWe HencnpaBHoOCTeN
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11.5 HeBepHble namepeHHble BefIMYnNHDI

HewncnpaeHocTb/noapo6HocTH MpuunHa YcTpaHeHne HencnpaBHOCTH

MamMepeHHOoe HanpsixeHve OTcyTCcTBYyEeT KOHTAKT B K/IEeMMeE. [MpoBepbTe NPOBOAKY U KNEMMY.

- OTcyTcTBYyeT U3MepeHHoe 3Have-
3allemneHa nsonaums.

Hue.
MpoBopa nnoxo BCTaBneH.
CpaboTan nuHeHbIN 3aWnTHBIV aB- | [TpoBepbTe NpefoXpaHnTenb.
TOMar.

MamepeHHoe HanpsixeHne MapeHve Hanps>keHUs B U3Mepu- [MpoBepbTe N3MepeHHOE HanpsXeHue.

- MaMepeHHoe 3HaYeHMe CNULIKOM | TENTbHOW NMNUHUW.

HU3Koe.
MamMepeHHOe HanpsixeHve Bo3MoXHble UCTOYHMKM NOMeEX: [MpoBepbTe M3MepeHHOe Hanpsi>keHne.
- W3MepeHHoe 3Ha4eHMe koneb- - napasifiefibHO NPOJIOXKEHHbIE NPOo-
YBenuybTe paccTosiHue OT UCTOYHUKA MOMEX.
netcs. BOA3;
- nepeKsoYeHus. Mpu HeoBxoAMMOCTU ycTaHOBUTE GUNBTP.
MamMepuTenbHbIN TOK O6pbiB NpoBoAa kK M3MepuTenbHoMy | [poBepbTe NpOBOAKY.

- OTcyTcTBYET M3MEpEeHHOE 3Have- | TpaHcpopMaTopy Toka.

Hue.
He ynaneHa 3akopaumBatoLan nepe- | Yaanute 3akopaymBatoLLyio NepeMbIUKYy.
MblYKa B TpaHchopMaTope Toka.

MaMepuTenbHbIN TOK TpaHcdopmaTop Toka HenpaewnbHO | BbinonHWTe KOppeKTUPOBKY NapaMeTprpoBaHus.

- W3mepeHHoe 3HaYeHMeE CANLWIKOM | 3anapaMeTpupoBaH.
BbICOKOE.

- W3MepeHHOe 3HaYeHMe CULLKOM
Hu3Koe.

Tabn. 45: HeBepHble U3MepeHHble 3HaYeHus

11.6 [Npoymne HemcnpaBHOCTH

Ecnu ons ycTpaHeHns HEUCNPaBHOCTY HE HAMOEHO peLleHus), CBSIXMTECh C
komnaHuern Maschinenfabrik Reinhausen. Mpun aToM HeobxoaMMo coobLLNTL
yKasaHHble HUXe OaHHbIe.
- 3aBoackown Homep

- 3aBopckasa Tabnmyka
- Bepcust nporpaMmHoro obecneyeHms

ByobTe roToBbl OTBETUTL Ha YKa3aHHbIE HIXE BOMPOCHI.

- O6HOBAANOCH N NPOrpaMMHoe obecneyeHue?

- BosHukanu nu yxe npobnembl ¢ AaHHbIM YCTPOMCTBOM B MPOLLIOM?

- O6patanucs 1 Bbl Mo 3TOMy nosoay B komnaHuio Maschinenfabrik
Reinhausen? Ecnu aa, To ¢ keM HenocpeacTBeHHO UMenn Aeno?

TexHuyeckasa cnyxba
Maschinenfabrik Reinhausen GmbH
Technischer Service

Postfach 12 03 60

93025 Regensburg

Deutschland (T'epmaHma)

Ten.: +49 94140 90-0

2n. noyTa: service@reinhausen.com
Beb-canT: www.reinhausen.com
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OB630p OOCTYNHBIX YCNYT ANS U34eMa CM. Ha KITUEHTCKOM nopTane https://
portal.reinhausen.com.

7817441/12 RU  YcTpaHeHWe HencnpaBHOCTeN 113


https://portal.reinhausen.com/
https://portal.reinhausen.com/

12 YTmunusauus

Mpu yTunusaumm cobnioganTe COOTBETCTBYOLLME MPEANUCAHUS, AeNCTBYOLIME
B CTpaHe aKkcnyaTaumu.

12.1 'HdopMauma 06 ocobo onacHbIxX BeLlecTBax
(SVHC) cornacHo PernameHTy REACH

[aHHoe nsgenve cooteeTcTBYeT NonoxeHunam Pernamenta EC 1907/2006/EC
oT 18 nekabps 2006 roga o permcTpaumn, oLeHKe, paspeLleHnn U OrpaHnYeHnm
xnmmyeckux Beulects (REACH).

nefylolie KOMNOHEHTbI NpoaykTa cofepxart > 0,1 % (B BECOBOM OTHOLLEHMUM
Cnepnytoline KOMMoHe opykTa cogepxat > 0,1 % €COBOM OTHOLLE

0cobo onacHoro setecTsa ceuHuUa (CAS N2 7439-92-1):
- DNeKTPOHHbIE KOMMOHEHTbI
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13 TexHM4Yeckne xapakTepu-
CTUKMU

13.1 DneMeHTbl MHAUKaLUU

Oucnnen LisetHon TFT-gucnnen 5"

CeeToguopnpl 3 cBeTOAMOAA ANA UHAMKAUMM paboTbl U cOOBLLEeHUI
- MUTAHUE, COCTOAHUE AVR, TPEBOT A
- BBbILUE, HUXE, ABTO, PYYHOW, ONCTAHLIMOHHbIN

13.2 MaTepuansbl

TAPCON® 230

[NepenHas cTopoHa AnoMUHKUI, NnacTMacca
Kopnyc/3apHsasa ctopoHa Hep>caBetowas ctanb
Kopnyc (onuus) Mnactmk

13.3 Pasmepsbl

TAPCON® 230 218 x 324 x 130 MM (6e3 oTBETHOrO LWTEKepa)
WxBxT OTBeTHbIN WTekep 20 MM

TAPCONP® 230 c kopnycom Bcero: 500 x500 x 300 MM
(onuma) W xBxT

BbicoTa ¢ HacTeHHbIMM KpoHWTeHaMu: 521,3 MM

13.4 SnekTponuTaHue

[onycTMbIN AManasoH HanpsXXeHnn 85...265 B AC/DC
U,: 100...240 B AC
U,: 100...240 B DC

Makc. HoMUHanbHas noTpebnsemMas MoL- 25BT
HOCTb

[onycTMbIn ArnanasoH YacToT 50/60 Ty
KaTeropusa nepeHanpsixeHusa ocli

7817441/12 RU  TexHu4eckne XxapakTepmucTmKm 15
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13.5

l/IMnyanHoe ncnbiTaTenbHOE HanpaxXeHune

5B, 1,2/50 mkc (IEC 60255-27)

BHyTpeHHWIN npepoxpaHuTenb

250 B AC, 1,25 A, 5 x 20 MM, xapakTepucTu-
ka T (MHepLUMOHHbIN), oTKoYatoLWwas
cnocobHocTb H (MuH. 1500 A), pabouas Tem-
nepatypa -30 ...+100 °C)

Tabn. 46: dnexkTponuTaHue

UHTepodeiic BbiBop, OnucaHue
2 L
1 N

A
=g
mg

@]

Tabn. 47: Pazbem X9

BcrnoMoratenbHbIM MICTOYHUK HaNpPSAXXEHUS
AUX DC OUT 110 B DC ansa undpoBbix BXO-

0oB

BcnomoraTenbHbI MCTOUYHMK HAMPSAXKEHUS CIYXKNT UCKTIOYNTENBHO ANs
nogxtodeHnsa 0o 16 becnoteHumanbHbIX KOHTAKTOB.

BbixogHoe Hanps>XeHne

Uy: 110 B DC * 2 % (c 3aumTOl OT KOPOTKMX
3aMbIKaHUI)

Makc. BbixogHaa MOLLHOCTb

5Bt

KaTteropus nepeHanpsi>xkeHus

ocli

VIMnyanHoe ncnblTaTenbHoOE HanpaxXeHune

5B, 1,2/50 mkc (IEC 60255-27)

[MnaBkui npegoxpaHnTenb

250 B AC, 0,08 A, 5 x 20 MM, xapakTepucTu-
ka TT (cynepuHepuUMOHHbIN), OTKoYatoLWwas
cnocobHocTb L (MuH. 35 A), pabouas Temne-
patypa -30...+85 °C)

Tabn. 48: BcnoMoraTesibHbl UICTOYHUK NUTaHUS

UHTepoeiic BbiBop, OnucaHune

2 +

[Q
=g o
mg
@]

Tabn. 49: Pazbem X8
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N3mMepeHmne Hanps>keHus

13.6 VIamepeHue Hanps>XeHUsa N Toka

[nanasoH nsmepeHnn

20...197BAC

HomuHanbHoe HanpsixkeHune Uy

100 B AC

ToyHoCTb

<+ 0,3 % x Uy B aManasoHe paboumnx TemMnepartyp

KaTeropus namepeHnus
(IEC 61010-2-30)

CAT Ill npu BbicoTe Hag ypoBHeM Mopsa 3 000 m

OnutenbHoe nepeHanpaxeHue

550 BAC

Harpyska

<0,1B-A

Nm nynbCHOE UCnbiTaTe/ibHOE

Hanps>XeHne

5 kB, 1,2/50 mkc (IEC 60255-27)

N3mepeHme Toka

YacToTa

45..65Ty

HoMwuHanbHbIN TOK |

1unun 5 A (c nepekntoyeHnem)

ToyHoCTb

<+0,5% x| B ananasoHe pabounx Temnepartyp

Harpyska

<0,1B-A

HonycTMas fonrospeMeHHas
neperpyska

20 A (IEC 60255-27)

HonycTuMas KpaTKoBpeMeHHas
neperpyska

500 A/1c

Nm nynbCHOE UCnbiTaTe/ibHOe

5 kB, 1,2/50 mkc (IEC 60255-27)

Hanps>keHne
NHTtepdeiic BbiBop OnucaHue
4 N MamMepuTenbHbin TpaHcdhopmaTop
HanpskeHus (Uy: 100/230/400 B
AC)
3 L MamMepuTenbHbi TpaHcdopmaTop
Hanpsi>keHns
2 | CT
1 k CT
Tabn. 50: Pasbem UI:X7
13.7 LleHTpanbHbIN Npoueccop
Mpoueccop ARM Cortex A 9 800 Ml
OnepaTuBHasa namaTb 512 Mb
SHeproHesaBucumoe O3Y 256 Kb

(cTaTnyeckoe 6ydepHoe O3Y
C aKKyMy/ISITOpPOM)
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MamMATb 4na NpUKNagHbIX AaH-
HbIX

2Tb

Lindpoeble peneiiHbie BbIXOAb!

2; c ranbBaHN4YeCKOWN pasBa3KoMn

HoMuHanbHoe Hanps>XeHne

DC 24/48/60B

Makc. ToK AnuTenbHoM Ha-

1 A (oMmnyeckas Harpyska)

rpysku
Makc. kKoMMyTauMoHHas 30 Bt
cnocobHocTb
PacueTHoe MnynbcHoe 2,0 kB
Hanps>keHne
NHTepdencol
UnTtepdeiic BbiBopg OnucaHue
=® 6 ER_NO
S 5 ER_NC
IECIN
S 4 ER_COM
TS
IR 3 WD_NO
2 WD_NC
1 WD_COM
Tabn. 51: Knemma CPU:X1
NuTtepderic X2, X3 BeiBog OnucaHue
8 NC
Rl —
6 RXD-
5 NC
4 NC
3 RXD+
2 TXD-
1 TXD+
Tabn. 52: intepoeiic Ethernet CPU:X2/X3
Nutepdeiic X4 BbiBopg OnucaHue
8 NC
Al
6 GND
5 NC
4 NC
3 NC
2 TXD+/RXD+
1 TXD-/RXD-

Tabn. 53: MocneposartenbHblit MHTepdenc RS485 CPU:X4
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WuTepdoeiic X5 BbiBop, OnucaHue

8 DTR (O)
- 7 DCD (1)

6 GND

5 RXD (I)

4 TXD (O)

3 VCC/OUT

5/12B
2 RTS (O)
1 CTS ()

Tabn. 54: MocnepoBatenbHbi nHTepderic RS232 CPU:X5

13.8 Uundposbie Bxoapl

DI16—110B DI 16—220 B

Bxogabl (c ranbBaHu4eckom 2x8
pa3BA3KoM AN LTekepoB.)

HomuHanbHoe HanpsxkeHne | 110 B nocT. Toka 220 B nocT. Toka

Makc. pabouee Hanps>keHne | 143 B noct. Toka 253 B nocT. ToKa
253 B nepem. Toka

Nornyecknn 0 < 55 B nocT. Toka <110B
NMorunyeckas 1 > 82,5 B nocT. Toka >165B
BxoaHom Tok 0,9 MA 0,6 MA
KoapduumeHT ogHoBpeMeH- Mak. 13 BxonoB
HOCTU

(npv TeMnepaType okpyxato-
wewn cpeabl 65 °C)

Tabn. 55: TexHuueckue xapakrepuctukm DI 16—110 B DI 16—220 B

WNHTepdeiic BoiBog  OnucaHue
10 O6bwwee HasHavyeHne (Common)
E O 9 O6buwee HasHavyeHne (Common)
L]||@9
i Qs 8 Bxon 7
E 7 7 Bxop 6
% gz 6 Bxopn 5
i Q4 5 Bxog 4
|2 4 Bxoa 3
E @2 3 Bxopn 2
1
Hlle 2 Bxon 1
1 Bxop O

Tabn. 56: Lrekep 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. 57: Ltekep X2 (rpynna 1)

13.9 Lndposble Bbixoabl

Bbixoppi (¢ ranbBaHMYecKom pasBa3Komn 8 pene

NS WTeKepos) 4 rpynnbl Ha Moay b

KoMMyTupyemoe Hanpsi>keHne DC: 24, 48, 60,110,220 B
AC:110,230B

HarpysouHasa cnoco6HOCTb KOHTAKTOB MwuH.: 5B DC, 10 MA

Makc. nocT. Tok: CM. gruarpammy
Makc. AC: 250 B, 3 A (8 akTMBHbIX BbIXOLOB)

nnn 5 A (4 akTUBHBIX BbIXxOAa)

Tabn. 58: TexHuueckune xapaktepuctuiku moayns DO 8

300
B
100 \\
T \\ Omuyeckasi Harpyska
U 50 w
40 RS
\
30 T
20
10
0,1 02 05 1 2 5 10 A 20
| ——»

Puc. 64: HarpysoyHasa cnocobHOCTb KOHTAKTOB LiMdPOBbIX BbIXOAOB MPU aKTUBHOM Harpyske
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A BHUMAHUNE

I'Iopa>|<eHV|e N1eKTpU4eCKnM TokoM!

Bbixoapel Moayns DO nMetoT ranbBaHMYeckyto pasBasKy ans wrekepos. CMe-
LUIVBaHME AMaNa30HOB HANPSXKeHWUM (HanprMep, Manoe 1 HWU3Koe Hamnpske-
HWMe) UMK Pa3NMYHbIX Gas BHYTPM LUTEKEPA MOXET CHU3UTb YPOBEHb 3aLLMThI
OT MOPAXKEHMS SMEKTPUHECKNM TOKOM.

> Vlcnonb3ayiTe oanHakoBble Aana3oHbl HANPSXXEHWIA BHYTPUY LUTEKepa.

> Vcnonb3ayliTe ogMHakoBble dasbl BHYTpU LITEKepa.

UnTtepdeiic Bbieog  Onucaxue
4 O6buwee HasHavyeHne (Common), Bbixog 1
E @« 3 O6uwee HasHavyeHne (Common), Bbixog 0
L]||@3
i @2 2 Bbixop 1
L@ 1 1 Bbixog 0

Tabn. 59: Wrekep X1 (rpynna 0)

UnTtepdeiic Bbieog  Onucaxue
4 Obuwee HazHavYeHne (Common), Bbixog 3
E @« 3 O6uwwee HasHaveHne (Common), Bbixog 2
L]|@3
i Q2 2 Bbixopg 3
L@ 1 1 Bbixopn 2

Tabn. 60: LLtekep X2 (rpynna 1)

UnTtepdeiic BbiBog  OnucaHue
4 O6uwee HasHavyeHne (Common), Bbixog 5
E @4 3 Obwwee HasHavyeHne (Common), Bbixod 4
L]||@3
i Q2 2 Bbixon 5
L@ 1 1 Bbixop 4

Tabn. 61: LLTtekep X3 (rpynna 2)

UnTtepdeiic BbiBog  OnucaHue
4 O6buwee HasHaveHne (Common), Bbixog 7
E 2N 3 O6buwee HasHavyeHne (Common), Bbixod 6
L]||@3
i Q2 2 Bbixon, 7
L@ 1 1 Bbixop 6

Tabn. 62: Ltekep X4 (rpynna 3)
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13.10 NHTepdenchl cBaA3m

OnucaHne

Mopnynb ans KoHBepTaLuu nHTepdencoB 1 Hocu-

Tenen nHpopmaumm

NHTtepdenchbl

1x RS232/RS485 (RJ45): COM-X1

2x Ethernet (RJ45): COM-X2, COM-X5
1x RS$232 (DSub): COM-X3

1x Duplex-LC (SFP): COM-X4

1x knemMma, 10-koHTakTHaa: COM-X6

COM-X1

Bes ¢pyHkunm

COM-X2

BHyTpeHHWIN cucTeMHbIN MHTepdelc Ans coeamHe-
HWSA NepefHero HTepdeica ¢ LeHTpanbHbIM Npo-
ueccopom (CPU)

COM-X3

Bes ¢yHkunm

COM-X4

Bes yHkunm

COM-X5

be3 dyHkumm

COM-X6

Bes ¢pyHkunm

1

UnTtepdeiic Bbisog

OnucaHue

TxD+

TxD-

- 2

RxD+

NC

NC

RxD-

NC

NC

Tabn. 63: COM-X2, COM-X5 (RJ45)

13.11 YcnoBus okpy>xatoLien cpegbl

Pa6oyan TeMnepatypa -25...+70°C

TemnepaTypa XxpaHeHus -30...4+85 °C (c 6aTapeeit)

OTHocuTenbHas BnaxHoctb | 5...95 % 6e3 tasHus

CreneHb 3arpsisHeHUs 2

Knacc 3awwuTbl |

CTeneHb 3alnTbl

C nepegnHel ctopoHbi: IP54
C 3agHeli ctopoHbl: P20
C pononHuTenbHbIM Koprycom: IP56
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MakcmnManbHasa BblcoTa aKC-
nnyartauumm

3000 M Hap ypoBHEM Mops

MuHuManbHoe paccTosHne
[0 ApYrux npubopos/LuKa-
¢da ynpasneHus

Ceepxy/cHuzy: 88,9 mm (2U); czaam 30 MM

Tabn. 64: JonycTuMble ycnoBus okpy>KatoLen cpeabl

13.12 CtaHpapTbl M OUPEKTUB

bl

3J'IeKTpOMarHI/ITHaF| COBMECTUMOCTb

IEC 61000-6-2, IEC 61000-6-4,
IEC 61000-6-5

EN 60255-26

KN 61000-6-2, KN 61000-6-4
FCC47 CFRPart15B
ICES-003

SnekTpuyeckas 6e30MacHOCTb

IEC 61010-1

IEC 61010-2-201

IEC 61010-2-030

EN 61010-1

UL 610101

CAN/CSA-C22.2 No. 61010-1

M3aMepuTenbHble pene 1 ycTponcTea 3aLm-

Tbl

IEC 60255-1:2009, rnasbl 6.10.1, 6.10.2 n
6.10.4

|IEC 60255-27:2013, rnasbl 10.6.4.2,10.6.4.3,
10.6.4.4110.6.5.3

Knumatnueckune ycnosus okpy>aroLien cpe-

abl

IEC 60068-2-1 (-25 °C, 96 4), xonop,

IEC 60068-2-2 (+70 °C, 96 u), cyxoe Tenno
IEC 60068-2-78 (+40 °C/93 % oTHOCHT.
BNAXH., 96 4), BNaXKHOe Tenso, NoCTOAHHOe
IEC 60068-2-30 (+55 °C, 6 uuknos

12 + 12 yacoB), BNaXHoe Tenno, LMKINYECKN

I'IposepKa cTeneHn 3alnTbl

IEC 60529

WcnbiTaHmsa Ha yCTOPI‘-II/IBOCTb K BHEWHUM

BO34ENCTBUAM

IEC 60255-21-1, knacc konebanuin 1 (3 umk-
na, yckopetue 0,5g, 1 oktaBa/MuH nnm

60 umknos, yckopeHnue 1,0g, 1 oktaBa/MuH)

IEC 60255-21-2, knacc ucnblTaHWI Ha yaa-
pbl 1 (npogomkuntensHocTb 11 Mc, yckopeHune

5g nnn 15g, konnyecTso ocen 3)

IEC 60255-21-3, knacc 3emnetpscenus 1 (va-
croTa 1-35 'y, ropmnsoHTanbHOE yckopeHue
3,5 MM/1g, BEpTUKanbHOE yCKOpeHue

1,5 mMm/0,5g, 1 okTaBa/MUH, NPOAOIXUTENb-

HocTb 10 MUH/ocCb)

IEC 60068-2-6, cuHyconpanbHasa Bubpauus

IEC 60068-2-27, ynapHas Harpyska

Tabn. 65: CtaHAapTbI U AUPEKTUBDI

7817441/12 RU
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13.13 CxeMbl coegnHeHusa

CM. Takxke
TAPCONP® 230 Basic (DI 16-110 V) [+ 125]
TAPCONE® 230 Basic (DI 16-220 V) [ 127]
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Fuer diese technische Unterlage behalten wir uns gemaess

DIN 34 Abschnitt 2.1 und 2.2 alle Rechte vor.

DO NOT MODIFY MANUALLY

DRAWING BY CAD

TAPCON® 230 - BASIC

ATAHVE LIEHTPAINbHbIV MPOLIECCOP Az
" LI®POBBIE BbIXOb! DO 8-1 LIN®POBBIE BXO[bI DI 16-110V
D
X1 X2 X3 X4 /g A
A 1 L
J uDC E
I N q I
3 S
: = g :
Q 5 ¢ : 2l s 2 -
- ! 3 S| 13 |E] |&| (3| 8| |§| |8| 3% %555 5583 5535355585335 |5 |
PEOX9()1 i ?2 X8O1 ) 02 X7O3 - O4 Q1 92 X1I‘I 13 lZ 14 X2$1 $3 IZ 14 X3I‘I IB IZ 14 X4I1 13 IZ 14 X1$1 %2 %3 %4 %5 %6 %7 %8 IQ 110 X2$1 %2 ;£3 %4 %5 %6 ;£7 %8 IQ I’IO X‘II'] IZ 13 I4 IS IG
- + I 41)
o LN S
L1 (L+) | |

PE |

(X
MOTOPHSI TIPYBOR

T

T

T

T

I

—

I

—

—

T

T

T

I

—

I

—

110V DC

03 [X7,X1 connection 29.09.21 [ LAINER | DATE 22.01.2021 LANGUAGE: | PROJECT: =
02 |DELBCD 16.09.21 | BECK EXEC. BECK +
01 [BCD signals 28.06.21 | MKahn | verFIED | AP TAPCON® 230 BASIC RU SHEET 1
| 7870253_03 i

NO. | MODIFICATION DATE NAME STANDARD ORIGIN. REPL. REPL.BY

1 2 3 4 5 6 7 8 9 10 11 12
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Fuer diese technische Unterlage behalten wir uns gemaess

DRAWING BY CAD

DIN 34 Abschnitt 2.1 und 2.2 alle Rechte vor.

DO NOT MODIFY MANUALLY

CUSTOMER

COM

CPU

VISU / SERVICE

RJ45 | 2 =
o) =S
' m ==
TS

|

RJ45 |
|

L Lo -
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
. 03 [ X7.X1 connection 290921 [ LANER [owE__ | 22.01.2021 LANGUAGE: | PROJECT: =
02 |DEL BCD 16.09.21 | BECK | Exec. BECK +
| 01 [BCD signals 28.06.21 | MKahn | verrFiED | AP TAPCON® 230 BASIC RU SHEET 2
NO. MODIFICATION DATE NAME STANDARD ORIGIN. REPL. REPL.BY | 7870253—03 2 SH

5

8

9

10

11

12




1 2 3 4 5 8 9 10 11 12
ATAHVE LIEHTPAINbHbIV MPOLIECCOP Az
e LIN®POBLIE BbIXOAbl DO 8-1 LIN®POBLIE BXOAbl DI 16-220V
D
X1 X2 X3 X4 /g 71 K
J uDC AE | M
I I q I
g Q S 5 = % o 2 o o o =1 =30 =1 = I I I I I O Y o e
; < ] 3 3 3 : 2 3 5 % % 222355 55 3/ 3 5 5555555 33 < i
E‘-} % PEOX901 ) ?2 X8o1 ) X7O3 l O4 Q1 ) 2 X1I1 13 lZ 14 X2$1 $3 12 14 X3I1 IB IZ I4 X4I1 13 IZ 14 X1$1 %2 %3 %4 4;5 %6 %7 %8 IQ 110 X2$1 %2 ;£3 %4 %5 %6 ;7 %8 IQ 110 X1I1 IZ I3 I4 IS IG
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E 5 N L) l o oj)
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Z L_ TN
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NO. MODIFICATION DATE NAME STANDARD ORIGIN. REPL. REPL.BY | 9008268—00 2 SH.
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Fuer diese technische Unterlage behalten wir uns gemaess

DRAWING BY CAD

DIN 34 Abschnitt 2.1 und 2.2 alle Rechte vor.

DO NOT MODIFY MANUALLY

CUSTOMER

COM

CPU

VISU / SERVICE

RJ45 | z = HH | RJ45

) (4 == |

| - |

RJ45 | | RJ45
| |
o e | L. _

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| i

. EQ;E ;:gizozz LANGUAGE: PROJECT: :
| B I S I - _ — | TAPCON® 230 BASIC RU 9008268_00 e 2
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9
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[‘noccapumn

GPI

General purpose input (Bxon o6Lero HasHa4eHms)

GPO

General purpose output (BbIxo4 00LLero HasHaveH!s)

GPO

General purpose output (BbIxo4 00LLero HasHaveHs)

SNMP
SNMP (Simple Network Management Protocol) — ato
NPOTOKOM ANA YNPaBeHNa CETEBbIMU YCTPOMCTBAMM.,

SNTP

NTP (Network Time Protocol — npoTokon cuHxpoHu3a-
LMW BPEMEH W) ABNSAETCS CTAHAAPTOM CUHXPOHM3ALMM
4aCOB B KOMMbIOTEPHbIX CUCTEMAX Yepes CETU MakeTHOM
cBasun. SNTP (Simple Network Time Protocol — npoTo-
KON CMHXPOHU3aLUMW BpeMeHK) NpeacTaBnaeT cobou
ynpoLleHHyto Bepcuio npotokona NTP.

TDSC
TAPCONE® Dynamic Set Point Control

BOJIC

CokpalleHne ans onTOBOMOKOHHOM NIMHNN

2MC

EHEKTPOMaFH NTHaa COBMeCTUMOCTb

7817441/12 RU  Tnoccapuii
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