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TexHuka 6e3onacHoOCTU

A ONACHO!

Hagnucu ¢ Takoi NOMEeTKOM yKa3biBalOT Ha HEM30EXHO OMacHyo
cuUTyaumio, KoTopasi, ecnv He OydeT npenoTepalleHa, NpuBeaeT K
CMEPTENbHOMY UCX0AY UK CEPbE3HbIM TPaBMaM.

A NPEAYNPEXKAEHUE

NcknounTeIbHO KBaTMPUUMPOBAHHBIA NEPCOHAN MOXET
yCTaHaB/MBaTb AaHHOe 000pyaoBaHMe. YCTaHOBKa MOXET
NPOV3BOAMTLCS TOLKO NOC/E NPOYTEHNS NOSHOro Habopa
WHCTPYKLLNIA.

OTkniounTE NUTAHNE BCEN 31EKTPOYCTAHOBKM A0 Havana
MOHTaXHbIX PaboT.

Y6eamTech B HaNM4Mm 3aLMTHOIO 3a3eMIIEHNS YCTaHOBKMW.

Mepen HaYaIoM BU3yanbHOrO OCMOTPa, BBOJOM B SKCMTyaTaLmio
WM MOHTaXEM, OTKITIOYMTE BCE UCTOYHWUKN SHEPTUN.

Y6enmTech B LLeIOCTHOCTM BCEX Lienew [0 UX NMOJTHOMO
OTKJIIOYEHMS, TECTUPOBAHMS 1 HAHECEHUS METOK. YaenuTte
0c000€e BHUMaHMe KOMMaHOBKE 3/1eKTPOYCTaHOBKM. MpumunTe
BO BHMMaHWe BCe UCTOYHMKM SHEPT MK, BKIOYAs BOSMOXHOCTb
nogaym 06paTHOrO HaMPSXXEHMSI.

MicnonbayiiTe nHamMBMayanbHble CpeacTsa 3alimnThl, TWaTelbHO
obcnenyrite paboyee MeCTO Ha HAIMYME MHCTPYMEHTOB 1
npeaMeToB, MCNOb30BaHHbLIX BO BPEMS BBOAA B 3KCMlyaTaLmio
NN MOHTaxa.

MpeHebpexeHne 0OCHOBHbLIM NpaBuiaMm 6e30nacHOCT Npu
paboTe B 9/1EKTPOYCTAHOBKE, MOXET NPUBECTU K TPaBMaM, a Takxe
NOBPEXIEHUIO dNEKTPOOOOPYA0BAHNSA UM APYrOr0 UMYLLECTBA.

PaboTa ¢ faHHbIM 060pyLoBaHeM TPeOyeT COOTBETCTBYIOLLETO
onbiTa B 0611aCTN 3aLLMUTLI 3IEKTPUYECKUX CeTel. ToNbKo
KOMMNETEHTHbIE Ntoan, obnagatoLume JaHHbIM OMNbITOM, MOTyT
yCTaHaBAMBATb N HACTPaAMBATb 3TOT MPOYKT.

N

Mepen NnpoBeaeHeM NMPOBEPKMN BbICOKUM HaMpPSaXeHnem U3onsaumm
060pyaA0BaHMS, B KOTOPOM YCTAHOBJIEHO VHTENNEKTYaNlbHOE
3NEKTPOHHOE YCTPONCTBO, HEOOXOAMMO OTCOEANHNUTL NPOBOAA OT
BCEX BXOA0B 1 BbIXO0B AAHHOI0 YCTPONCTBA. BbICOKOBO/LTHbIE
UCMbITAHWS MOTYT MOBPEANThL COAEPXALLMECS B HEM 3/1eKTPOHHbIE
KOMMOHEHTBI.

3AMEYAHWUE

Bcerga ncnonbayinte npaBuibHO N0A0OPaHHbIE yKasaTenm
HanpshXeHusl, 4ToObl yoeauTbCs B OTCYTCTBMM HANPSXKEHNS.

YcneluHas pabota aToro 060pyaoBaHNS 3aBUCUT OT HAANEXaLLLero
obpalleHns, yCTaHOBKM 1 9KCTTyaTaLum.
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O pykoBopacTee

1. O pykosoacTee

1.1. Ha3HaveHue

[laHHbI LOKYMEHT COAEPXUT MHCTPYKLMM NO YCTAHOBKE, BBOY B
aKCnyaTaumio 1 NCMofb30BaHMIO 3IEKTPOHHOI0 YCTPOCTBA AyroBOA
3awmTbl VAMP 321. Takxe 3TO pyKOBOACTBO COAEPXUT NpuMep

HACTPOWKM CUCTEMbBI AyrOBOM 3aWUThI.

JOoKyMeHT npegHasHayeH aas CNonb30BaHMS MLaMu,
ABNIAIOLLIMMMUCS 3KCNepTamMun B 0011aCTV 3N1eKTPOSHEPreTMKN. Takke
OaHHOE PYKOBOLCTBO COOEPXUT ONMCaHe MOLESIen YyCTPOMCTB,
OnucaHoe KogoM 3akasa B pasgene "VIHbopmaums ans 3akasa”

GrXe K KOHLLY 3TOro pykoBOACTBA.

1.2. Cef3aHHble AOKYMEHTbI

JOoKyMeHT

Upentndpunkauma*)

WHCTPYKLMM MO MOHTaXy 1 BBOOY
B akcnyatauuto yctporicts VAMP

VMMCARCxxx

YcTtporicTea BBoAa/BbiBoga VAMP.
MHCTpyKLMM MO 3KCnyaTaumm

HacTpoiike. TeXHNYEeCKoe onucaHume.

VMVAM.ENxxx

MO VAMPSET

PykoBOoCTBO MO TECTMPOBAHMIO VMARCTEST.ENxxx
yCTpoKrcTBa ayroson 3awwmtsl VAMP
PykoBoOCTBO N0Ob30BATENS VMV.ENxxx

*) XXXX = TPEX3HAYHBIVI HOMEP BepCum JOKyMeHTa

RV NN E[%[4 3arpysuts nocneaHve Bepcum JOKYMEHTOB 1

nporpaMmMHoOro obecnevyeHnst MOXHO Mo aapecy:
www.schneider-electric.com.



VAMP 321

O pykoBsopacTtee

1.3. CumBOnbl U yCNOBHbIE 0603HaYeHUA

1.3.1. Cumeonsl

Cumson OnucaxHune

A ONACHO! YkasbiBaloT Ha Hen36exHO

OMacHyto cUTyaumio, KOTopas,
ecnu He OyaeT npenoTBpaLleHa,
npvBeaET K CMepTeSIbHOMY
NCXOY VN CEPbe3HbIM
TpaBMam.

A nPEnynPEMEH"E YKa3bIBalOT HA NOTEHUMASIBHO

OMacHyto cUTyaumio, KOTopas,
ecnu He byaeT npenoTBpalleHa,
MOXET NPVBECTY K
CMepTesIbHOMY UCXOY VU
Cepbe3HbIM TPaBMaM.

N YKa3sbIBalOT HA NOTEHLUMANBHO
OMacCHYI0 CUTYyaLMIO,

KoTopas, ecnu He OyaeT
npenoTBpalleHa, MOXeT
NPVBECTU K HE3HAYNTENbHbIM
NN HeOOSbLLIMM TPaBMaM.

3AMENMAHUE YKa3blBaeT HAa HOPMbI, HE

CBsi3aHHbIE C TPABMVPOBAHNEM
nepcoHana.

1.3.2. YcnoBHble 0603HaYeHUs

06o3HauYeHne MNpumep
HasBaHusi MeHI0 HaNUCaHbl XKMPHbIM Otkpoirte meHio File
KHomnku B nporpaMMHOM obecneyeHnn Haxmunte OK
HanMCaHbl XXUPHbIM
HasBaHusi napaMeTpoB HanUcaHbl BbibepuTe napameTp
KypcuBOM Stage enable
3Ha4YeHMs NapaMeTPOB HaNUCaHbI 3HayeHne
KypcuBoOM napametpa Off
Knasuwn Ha MeCTHOM gucnnee Ana Bxona B MeHo
00603Ha4al0TCA UKOHKaMM ("
HaXmuTe o
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BeepneHue

2. BBepeHue

2.1. VAMP 321

Yctpoiicteo VAMP 321 BkntoyaeT B cebs Bce QYHKLMW 3aLLMTbI OT
Oyru, Takne Kak TOKoBasi meperpyska v KOHTPOb HANMYUS ayri.
VAMP 321 umeeT MOoaynbHYKO KOHCTPYKLIMIO M ONTUMU3NPOBAH
01151 ICMONIb30BAHUS B CUCTEMAX CPEOHErO U BLICLLErO LIENOBOr0
cermeHTa. OH MOXeT ObITb MCNONBb30BAH B PA3/IMYHBLIX CUCTEMAX
[OyroBOI 3aWMThl pacnpenennuTenbHbiX CETEN HU3KOMO U CPEeOHErO
HanpsHXeHWsI.

e KoHTponb ToKka B TPEX pasax
ToK HyneBow NocnenoBaTeNbHOCTH

o OpauH KaHan HaNPSXXEHUS ANS NPOBEAEHNS N3MEPEHWI U
BCMOMOraTesbHbIX (MYHKLNIA

e >KypHanbl COObITUIA, 3aNNChb aBAPUAHBIX PEXUMOB U Yachbl
peanbHOro BpemMeHu

e CpabaTbiBaHme nMbO OOHOBPEMEHHO MO TOKY U CBETY, MO0 TOSLKO
no cBeTy

NudopmaTmeHbin LCD
Jo 12 3aMblKaloLLMX KOHTAKTOB ObICTPOro AenNcTBuMS
[lBa nepeksoyatoLLIMX CUrHaNbHbBIX KOHTakTa, B TOM yuchne IF

Bpewms cpabaTbiBaHMs BbIXOAA C MEXAHUYECKUM PENe MeHee 7 MC,
¢ onumoHanbHol IGBT kapToi Bpemst cpabaTbiBaHWS COKPALLLAETCS
no 1 mc

HacTtpauBaemble 30HbI CpabaTbiBaHus

HenpepbiBHaA cucTeMa CaMOKOHTPOSA

Yctpoiicteo VAMP 321 npegHa3Ha4yeHo a1 UCMOJIb30BaHNSA B
Ka4yeCTBE OCHOBHOWM CUCTEMbI 3aLLMThI OT 3IEKTPUYECKOW AYIN,
BKJIIOYAIOLLEV B ce08 TakKe MOAY/M BBOAA / BbIBOAA, Takme Kak
VAM 10L v patumnkm ayru. Jatyumkn gyrn MOXeT ObITb NOAK/OYEHbI K
MOAYNSM BBOJA / BbIBOJA USIM K OCHOBHOMY GJ10KY.
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BeeneHue
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PucyHok 2.1-1 Cuctema ayroBoi 3awmtsl ¢ yctTpovicteom VAMP 321 B
KayecTBe LUeHTpasIbHOro 610Ka.

2.2. MecCTHbIN MHTepchenc

10

PucyHok 2.2-1 MecTHbivi nHtepgeric VAMP 321

1 CeeToaMOn NUTaHNS 1 CEMb NPOrPaMMMPYEMbIX CBETOANOI0B
2 KHonka OTMEHA

3 KHonku HaBuraumm

41LCD

5 Knonka INFO

6 CeeToamon owmnbKM 1 CeMb NPOrpaMmmnpyemMbix CBETOAMOA0B

7 OYHKUMOHAbHBIA KHOMKM 1 CBETOAMOABI, MOKA3blBAIOLLIME X CTATYC
8 MecTHbIn nopT
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BeepneHue
KnaBuwuu
Bug HasHaueHue
— OTMEHA. HaxmuTe psist Bo3BpaTa B NpeablayLee MeHIO.
= YT100bI BEPHYTLCS K MEPBOMY MYHKTY MABHOMO MEHIO 3aXMUTE

KHOMKY, N0 KpavHen Mepe, Ha TP CeKyHAbI.

NH®dO. kHonka ang npocMoTpa A0MOSIHUTENbHOM
MHpOpPMaLMK, BBOAA NAPOSS U PETYANPOBKN KOHTPACTHOCTM
aucnnes.

Mporpammupyemas byHKUMOHANbHAsA KaBuLLa.

F1

Mporpammupyemas GyHKUMOHaNbHAsA KNaBuLLa.

BBO/J. Knaeuiwa ans aktmBaLmm v NoATBEPXAEHUS
QyHKUMN,

BBEPX. HaBuraumoHHas knaemia gis nepemeLL,eHns BBEPX
MO MEHIO UIN YBENNYEHWS YNCIIOBOIO 3HAYEHNS.

BBEPX. HaBuraumoHHas knasuiia s nepeMeLL,eHns BHU3 no
MEHIO UM YMEHbLLIEHNS YACIOBOrO 3HAYEHUS.

BJIEBO. HaBurauunoHHas knaeuviia ans nepemMeLleHns Hasag,
no MeHI0 UK Bbibopa LMdpPbl B YCIOBOM 3HAYEHNN.

BJIEBO. HaBuraupyoHHas knasuiia ais nepemeLleHuns
BMNepPEL, Mo MeHI0 Uin Bbibopa Lmdpbl B YACTIOBOM 3HAYEHUN.

vedb LT

CeeToauoapl

CBeToamnoabl Ha MECTHOM AMChee MOXYT OblTb HACTPOEHDI B
nporpamMmme VAMPSET. YT06bl HQHECTU TEKCT HA MECTHbIN AUCTNEN,
HaOnMcb MOXET ObITb HaNMcaH Ha wabsioHe, a 3aTeM HaHECEH Ha
NPO3payHyto NAEHKY. [laHHbIE NAEHKN MOTFYT ObITb Pa3MELLEHbI B
"kapmalukax"y CBeTOAMOA0B.

N3meHeHue SPKOCTU gucnnesqa

. \
1. Ha mecTHOM nHTepoeince, HaxXmMmTe I " J

|
2. BBeouTe 4eTbIpEX3HAYHBIA Napob N HAKMUTE

3. Haxmute [ NS UBMEHeHUs1 KOHTpacTa.

e [lns yBennyeHus, HaxXMmTe ‘

e /115 yMEeHbLLEHWs, HaXMUTe '

4=
4. [Inq BO3BpaTa B rMaBHOE MEHIO HAXMUTE

1
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BeepneHune

12

[maBHOE MEHI0

MepemeLlieHue nNo MeHIo

MNogmeHto

e

v
_ “I—’ HacTtpoiiku fyroson 3awmTbl <“—Pp >
A
. 4 \ 4
A A

a

- v v

= — ="

1
Y
|

YcraBka cpabarbiBaHus

@«

Puc. 2.2-2 lNepemelilieHne rno MeHto, NCroJsib3yst MECTHBIA MHTepgeric

Ons nepemMeLleHnd B MmaBHOM MEHIO, HaXMUTE ‘ nnn '

[nsa nepemMeLLgHns Mo NOAMEHIO, HAXMUTE ’ nnm ‘

[ns Bxoga B NOOAMEHIO, HOXMUTE “- - 1 UCNONb3YNTe ' nm
ONs NEPEMELLIEHNSI BBEPX UMW BHU3 MO MEHIO.
| (e
[lna n3ameHeHna 3Ha4eHna napameTpa, HaxmuTe nmnm

BeeauTe 4-x3Ha4HbI NAPOb Y HAXMUTE
—
[na Bo3BpaTa B NPeablayLee MEHIO, HOXMUTE

—
[ns BO3BpaTa B [MaBHOE MEHIO, 3aXMUTE KNTaBuLLY
Ha 3 cekyHOpl.

m [ns BXx04a B PeXuM peaakTMpoBaHus

napamMeTpoB, HYXXHO BBECTV Naposb. Ecnn
3HAYEHME HAXOOMUTCS B PEXMME PEOAKTMPOBAHNS,
€ro QOH - TEMHBI.
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BeepneHue

2.3. NporpammHoe ob6ecnevyeHne VAMPSET

VAMPSET - 310 MO ons 3agaHnst 1 KOHGUryprupoBaHms napaMeTpoB
yctponctea VAMP. laHHoe MO nmeet rpadunyecknii nHTepdenc n
CO3aHHbIe OKYMEHTbI MOOYT ObiTb COXPaHEeHb! 1 pacrneyaTaHbl ais
OaNbHENLLEro NOJIb30BaHNS.

Ina ncnons3osanns VAMPSET Bam HyxHO:
e [1K cycrtaHoBneHHon OC Windows XP (v Bbiwe)

e Kabenb VX052 nnm aHanormyHblin ans nOAKMIOYEHNS YCTPOMCTBA K
MK yepes nopt USB

e OnbiT pabotbl B OC Windows
e YctaHoBneHHble USB gpaliBepa

m Bbl MOXeTe ckadyaTb NOCNEeAHIO BEPCUIO

VAMPSET Ha www.vamp.fi

2.4. HacTtpowka cuctembl ¢ nomoubio MO VAMPSET

MNepen HaCTPOIKOW CUCTEMbI IyroBOW 3awwmThl, Bam Heobxoammo:
e [logxogswume npaea nosb3osatens MK

e 3arpyxeHHoe Ha Bawwu MK nporpammtoe obecneveHns VAMPSET
e Kabenb USB (VX052) ons nogknoyeHmns yctpoinctsea k MK

e YcrtaHoBneHHble USB pgpainBepa

13
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BeepneHune

2.4.1. HacTpouka csasu

14

m Ecnu K lWmHe CBS3M NOAKIOYEHB! HECKONBKO

YCTPOWCTB, MOCTABLTE TOMLKO OJMH U3 HUX B
pexum «Bepylero», octanbHble - «<Begomoro»

e Coeaunute MK 1 nopt ycTpoitcTea kabenem USB

3apaHue napamMmeTpoB nocnepoBatenbHoro nopta MK

m Yn0CTOBEPBLTECH, YTO HACTPOWKM NOPTa CBA3U Ha

MK cooTBETCTBYIOT HaAcTpOKam yCTPOMUCTBA.
1. OTkponTte ANCMETYEP YCTPOMCTB Ha Bawem MK 1 nposepsTe
HoMep nocneposatensHoro nopta USB (COM) ans ycTponcTea.
2. 3anyctute nporpammy VAMPSET
3. B menio HACTPOWKW Buibepute HACTPOWVKW CBA3M

4. BoibepuTte npagesibHbIi TopT B 06nactu NMOPT, n HaxmnTe
NMPUMEHUTb

3apaHue HacTpoek cea3n VAMPSET

1. Ha mecTHOM aucnnee, nponante B MeHio Hactpoka/Hactpoiika
YCTPOMCTBA 1 NPOBEPLTE CKOPOCTL Nepeaayn AaHHbIX nopTa.

2. B Hactpoiikax VAMPSET BbibepnTe HacTpoiiku cBS3uU.

3. NMon MecTtHag 06nacTb, BbIGEPUTE COOTBETCTBYIOLLYIO CKOPOCTb
(bps) B nosiBMBLUEMCS OKHE U HAXMUTE MPUMEeHUTD.

4. B meHio HacTpoiiku MO VAMPSET, Beibepute MporpamHbie
HaCTPOMKMN.

m Mpn HeO6XOAMMOCTUN MOBLILLIEHUS CKOPOCTH

paboTkl, NOCTaBbTE €€ 3Ha4YeHne paBHbiM 187500
B 10 VAMPSET v Ha ycTpoicTBe.

MNopknioueHue ycTponcTea

1. B meHio CBsi3b nporpammel VAMPSET Bbi6epuTe MoakniounTb
YCTPOMCTBO.

2. Beeaunte naposnb 1 HaxmuTe MPUMEHUTb.
VAMPSET noakmoumTcst K yCTPOMCTBY.

KRR [2] Naponem ans koHbUrypaTopa, no ymonyanuio,

ABNaeTCH 2.
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BeepneHue

2.4.2. 3anucb HacTpoek Ha 6noK

e B meHio Ceasb [10 VAMPSET, BbibepuTe 3anucaTtb Bce
HaCTPOIKMN Ha YCTPOMCTBO /159 3arpy3ku HACTPOEK Ha B0K.

KTV TG F [ns coxpaHeHus HacTpoek ycTpoicTea ans

Nnocnesylowero UCnonb3oBaHns, Takxe
coxpaHuTe dann VAMPSET Ha lK.

2.4.3. CoxpaHeHue channa VAMPSET

CoxpaHuTte HacTpolikun ycTpoicTaa Ha K. JaHHbli paiin nonese,
ecnv Bam 6yaeT Hy>kHa NOMOLLIb MPU YCTPaHEHMM HEMOJTAd0K.

1. NMopkntoumTe ycTpolicTso Kk MK yepes kabenb USB.

2. OtkponTe nporpammy VAMPSET.

3. B meHi0 CBa3b BbLIOepuMTE MOAgKNIOYUTL YCTPOMCTBO.
4. Beeaute naposib. OTKPOIOTCS HACTPOWKM YCTPOMCTBA.
5. B meHio Paiin Haxmute CoxpaHUTb Kak.

6. Beegute nms daiina, BbibeprTte MECTO COXpaHeHus darina un
HaxmuTe COXpaHUTD.

m Mo ymonuaHuio, ¢pain HaCTPOEK COXpaHAETCH B

nanke VAMPSET.

15
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BeepneHune

2.5. NopknioveHue NUTaHus

A NPEAYNPEXXAEHUE

He nogknioyainTe nutaHne oo 3aBepLleHns NOAKIYEHNS YCTPONCTBA
N HAaCTPOIKM BbIXOAOB/BX0A0B. [py HEOOXOAMMOCTN U3MEHEHUS
HaCTPOEK, OTK/IIOYMTE NUTaHME A0 Havasa HACTPOMKN.

e Y06eautech, 4TO NOAKNOYEHUS YCTPOWMCTBA Y HACTPONKM
YCTPOWNCTBA BBOAA/BbIBOAA B NOPSAKE.

e [logknoynTe ONONHUTENBbHBIN UCTOYHUK SHEPTUN K YCTpOﬁCTBy.

2.6. Nepuoaunyeckoe tecTuposaHue

16

Mbl pekomMeHayeMm, YToObI MPoBepKa GYHKLIMOHUPOBAHUSA HALLINX
YCTPOWCTB NPOBOAMNACK He pexe 1 pasa B 5 neT unm B COOTBETCTBUM
CO CTaHJapTamu CTpaHsbl, rae OHK ucnonbaytotes. Mpeanoraercs
NPOBOAVTL NEPUOANYECKME NPOBEPKM NYTEM BBOA TOKA BO
BTOPUWYHbIE LIeNn YCTPONCTB.
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DYHKLWM 3aLLMUTbI

3. DYHKUUKU 3aUTbI

3.1. flyrosas 3awumTa

3.1.1. O6wue NpuHLMNbI paboTbl AYrOBOM 3aLLUTDI

YcTpolicTBa AyroBo 3aLmThl COaepxaT 8 CTyneHewn, KOTopble
MOTYT MCMOJSIb30BATLCS, HANpPUMEP, AN OTK/IIOYEHMS BbIK/OYATENS.
CTyneHn oyroBoi 3alLmTbl aKTUBMPYIOTCSH CUrHaNaMm O TOKOBOIA
neperpyake 1 0 HaNN4YMM CBeTa OT AYrn (MM TONBbKO MO CBETY).
PacnpepeneHne pasHbiX TOKOBbIX M CBETOBbLIX CUrHAIOB A1
CTYNeHewn 3aWwmTbl ONPeaenseTcs B MaTpuLLax AyroBon 3almThl:
TOKOBasl, CBETOBAs M MaTpuLLa BbIXOAHLIX CUrHaN0B. MaTtpuLbl
KOHPUIryprpyloTCcs NMOCPEACTBOM MEHIO AYrOBOW 3aLUMThI.

3.1.2. MeHi0 Ayrosomn 3awuThbl

MeHI0 oyroBOW 3aLLMThl PACMOJIOralnTCs B MTaBHOM MEHIO BO BKIAKE
OYTA. MeHto IYTA MOXET ObITb MPOCMOTPEHO MO0 HA MECTHOM
aucninee, nmbo ¢ nomotubto MO VAMPSET.

AYroBAA SALLUTA

Seting

[

[ i ety

i ek e sy
S et S Ve
vl ol et wrrvais & L4 st
e ot '

| e 1) et rgeeners.

B

Arc Sieges

sREEEERs

LA LN I 5y -
CAL BE R AE B R St

=l e - -

Bl 1D el

- Jem L L 1 =

Puc. 3.1.2-1 MeHto ayroBovi 3aLmTsi
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DYHKLUMWM 3aLLMTbI
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Mpynnbl napameTpoB AyroBoOM 3aLUuUThbI

MapameTp Mo ymonyaHwuio | inana3oH Onucaxune
Ycraska | 1.20 xIn 0.50... YcTtaBka
8.00 xIn cpabatbiBaHus No
TOKOBOW neperpyske B
3x dpasax
YcraBka lo 1.20 xIn 0.10... YcTaBka cpabaTbiBaHWs
5.00 xIn no TOKY HyNeBOM
nocnefoBaTeIbHOCTM
Pexuvm ceasn | Begywimin Benywmi, Pexwnm cBa3n
BEOOMbIIA yctpoiicTea l/O
YcTaHoBka - -, YcTaHoBka YcTtaHoBka BCex
JaT4NKOB oyru NOAKIOYEHHBIX
nyctp. 1/0 0ATYMKOB M YCTPONCTB
I/0
CocTtosiHne foToB foToB, CocTosIHME YCTaHOBKM
YCTAHOBKM yCTaHOBKa
Cbpoc - -, Cboc C6poc "3awwénkun”™ Ha
"3awénkmn” YCTPONCTBE
Ouunctutb - -, Ounctntb CbpacbiBaet
pPernucTpbl WHOMKALMN 1
ycTtp. 1/0 CUrHanuaaumm ycTp.
I/0
CryneHun Bknunu Beikn | Bknunu Beikn | BBOgWT CTyneHb
AKTUBMPOBAHbI JyroBOW 3aLLUUThI
Boblgepxka 0 0...255 Bbloepxka BpemMeHun
BPEMEHN CTYNeHel yrosom
3aWuThl

m Mcnonb3yiTe BbiAEPXKY BPEMEHU AN

pasfeneHuns CTyrneHen aAyroBom 3aLmThbl, Kak npum

YPOB.

MaTtpuua ayrosoi 3awmTbl - TOK

ARC MATRIX - CURRENT

=

&

(.rﬁ} (.r‘;‘ (.rs'
& &

v o, 3
& &

= o ﬁh Q)r\ Gr‘b
S P P S P PP
F & & &S

& & & ¢

O

kel

I=int.
lo=int.

I=et.

Bl

BI2

BI3

Puc. 3.1.2-2 Matpuua ayroBowi 3aimtsl - Tok. MeHio

B naHHOM maTtpuue ayroBon 3awmTbl AOCTYMHbLIE TOKOBbIE CUrHASbI
(neBast KONOHKA) CBSI3aHbI C COOTBETCTBYIOLLIMMU CTYMEHSAMN OYrOBOWA

3awmTol (1...8).
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DYHKLWM 3aLLMUTbI

Martpuua ayroeou 3awuTbl - Tok. pynna napameTpos

MapameTp Mo ymonyaHwuio | inana3oH Onucaxune
|>BHYT. - Bkn., Bbikn. CurHan no ToKoBOWA
neperpyske B 3x ¢pazax
l0>BHYT. - Bkn., Bbikn. Curnan no
TOKY HY/1EBOM
nocnenoBaTenbHOCTU
|>BHeLL. - Bkn., Bbikr. BHeLwHwu curHan no
TOKOBOW Neperpyake
BI1...BI3 - Bkn., Bbikr. CuvrHan oBOMYHOro
Beoga 1...3
CTyneHb oyr. - Bkn., Bbikn. CTyneHu oyr. 3awuThbl
3awmThl 1...8 1...8

Matpuua ayrosoii 3awuTthbl - CBet

ARC MATRIX - LIGHT

LS

&

v on
° o
S P
& & 5

i o

e s

&

b

:’ ibﬁ ;\ Q‘b
F £ F P
F & F F

Arc sensor 1
Arc sensor 2
Arc sensor 3
Arc sensor 4
Arc sensor 5
Arc sensor b
Arc sensor ¥
Arc sensor §
Arc sensor 9
Arc 10

Zone 1
Zone 2
Zone 3
Zone 4
Bl
BI2
BI3

Puc. 3.1.2-3 Matpuua ayrosoi 3aiumtel - CBeTt. MeHo

B naHHOM maTtpuue ayroBon 3awmTbl A4OCTYMHbIE CBETOBbIE CUrHASbI
(neBast KONOHKA) CBSI3aHbI C COOTBETCTBYIOLLIMMW CTYMEHAMW OYrOBOWA

3awuThl (1...8).
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DYHKLUMWM 3aLLMTbI

MaTpuua ayroesow 3awmTbl - CBeT. (pynna napameTpos

MapameTp Mo ymonyaHwuio | inana3oH Onucaxune

Jatunk gyrm - Bkn., Bbikn. BHyTpeHHU gaTynk

1...10 ayrn 1...10

3oHa 1...4 - Bkn., Bbikr. 3oHagyrn 1...4

BI1...3 - Bkn., Bbikr. CuvrHan oBOMYHOro
Beoga 1...3

CTynenun oyr. - Bkn., Bbikn. CTyneHb Oyr. 3aLmThl

3awmTbl 1...7 1.7

MaTtpuua aAyroeoun 3awuTbl - BbixogHbIE CUrHaNbI

ARC MATRIX - OUTPUT

Latched
Arc stage 1
Arc stage 2
Arc stage 3
Arc stage 4
Arc stage 5
Arc stage 6
Arc stage T
Arc staoge §

Puc. 3.1.2-4 Matpuua AyroBow 3aLmtsl - BeixogHbie curHasbsl. MeHio

B naHHOM MaTpuLe NCNoNb3yeMble CTyMeHu ayrosoin 3awmtsl (1...8)
NOAKMOYEHBI K BbIXOAaM. BO3MOXHble DYHKLMN A5 KaXA0ro Bbixoaa
TaKxe OnpeaensaTcs 34€ech.
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MaTtpuua Ayroeou 3awuTbl - BbixogHbIE CUrHaNbI.
Mpynna napameTtpos

MapameTp Mo ymonyaHwuio | inana3oH Onucaxune

C "sawénkon” |- Bkn., Bbikn. TpurrepHsblin BbIX0S,

Crynenn1..7 |- Bkn., Bbikr. CTyneHb ayr. 3aLmThl
1...8

T1..4 - Bkn., Bbikn. BbixogHoe pene
oTknoYeHns 1...4

Al - Bkn., Bbikr. Pene tpesoru 1

BO1...3 - Bkn., Bbikr. JBonYHbIN BbIXOA, 1...3

3oHa 1...4 - Bkn., BbikJ. 3oHa oyrn 1.4

|>BHeLL. - Bkn., Bbikr. BHeLwHwui curHan o

TOKOBOW Meperpyake

MpuHUMN Koppenauun maTpuy,

lNpw 3agaHny yCNOBUIA akTUBaLLMN KOHKPETHON CTYNEHW AyroBom
3aLUmMThl, K BbIXOAAM MaTpUL, CBETA M TOKA MPUMEHSIETCS NOrM4eckoe

CyMMUpoOBaHMe.

Ecnu cTyneHb 3aLmThl BbiOpaHa To/1bKO B OAHON MaTpuULE, OHa
paboTaeT MHO Mo TOKOBOMY YCII0BMIO, MO0 N0 CBETOBOMY.

CgeT.

MaTpwvua oyroBon 3awmThl -

Tok.

MaTpwvua oyroBon 3awmThl -

MaTpuvua oyroBon 3awmThl -
BbixogHble curHanbl.

Puc. 3.1.2-5 lNpuHumn Kopeansumm MatpuL, ¢ 10rm4eckum onepatopom M1
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MeHI0 cnucka coobiTui

ARC EVENT ENABLING

Arc sensor 1

Arc sensor 2

Arc sensor 3

Arc sensor 4

Arc =ensor 5

Arc sensor 6

Arc sensor T

Arc sensor §

Arc sensor 9

Arc sensor 10

Arc stage 1

Arc stage 2
Arc stage 3

Arc atage 4§

Arc stage 5

Arc stage 6

Arc stage 7
Arc stage 8

Zone 1

Zone 2

Zone 3

Zone 4
I=ext.

Puc. 3.1.2-6 MeHtio crivcka cobbiTuii

Cnucok coObiTuii. Mpynna napameTpos

MapameTp Mo ymonyaHwuio | inana3oH Onucaxne

Jatunk gyrm - Bkn., Bbikn. Hatunk gyrn 1...10

1...10

CTynenu oyr. - Bkn., Bbikn. CTyneHu oyrosot

3awmTbl 1...8 3awyThl 1...8

3oHa 1.4 - Bkn., Bbikn. 30Ha oyroBoW 3aLuThl
1.4

I>BHeLL. - Bkn., Bbikn. BHewwHwni curHan o
TOKOBOW Neperpyske

OTtobpaxaTb - Bkn., Bbikn. Moka3sbiBaTb COOLITUE

He oTtobpaxats | - Bkn., Bbikn. He nokasbiBaTtb

cobbITHEe
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DYHKLWM 3aLLMUTbI

3.1.3. Hactpouka ayrosoun 3awuTbl

YcTtaHOBKa [aTyuKOB Ayrv U YCTPOMCTB BBOAA/BblBOAA
1. B nepeyHe VAMPSET Bui6epuTe AYTOBAA SALLUTA

2. Bo Bknagke HACTPOUKMW knvkHuTe YcTaHOBKA AaTYMKOB AYrU
M YCTPOICTB BBOAA/BbIBOAA 1 B NOSIBMBLUEMCS CNIUCKE BblIOepuTe
YcTaHOBUTD

3. JoxaunTecn, noka CocTtoaHMe ycTaHOBKM nokaxeT fotoeo. CesA3b
Mexay 4acTaMM CUCTEMbI CO3aHa

YCTaHOBNEHHbIE JATYMKM 1 YCTPONCTBA MOTYT ObITb MPOCMOTPEHSI
BHM3Y rpynnsl AYFOBAS SALLUTA

HacTpoiika 3HayeHn1 yCTaBOK TOKa

MeHio MACLUTABUPOBAHME conepXnT 3Ha4eHNs NEPBUYHBIX 1
BTOPWYHbIX TOKOB TT. OgHako, meHio AYTOBOWU SALWLUTbI HaunHaeT
CUMTaTb NEPBUYHOE 3HAEHME TOKA TOMbKO NOCE 3a0aHns YCTaBKMU.

Mpumep:
1. B meHio VAMPSET Bbi6epute MACLUTABUPOBAHUE

2. KnvukHnTe Ha nepBu4HOe 3Ha4YeHue TT 1 yCTaHOBMTE €ro Ha
yposHe 1200A (Hanpumep) n HaxmuTte Enter

3. KnnkHnTe Ha BTOpUYHOE 3Ha4YeHue TT 1 yCTaHOBUTE ero Ha
YPOBHe 5A (Hanpumep) n HaxmuTe Enter

4. B meHio VAMPSET Bbibepute AYTOBAA 3ALLIUTA

5. 3apaiTe 3HaueHMe yCTaBKM TOKa ANs YCTPOMCTBA. Tenepb
NePBUYHOE 3HAYEHNE TOKA-BbIYECIEHO.

6. NMono6HLIM 06pa3oM 3aaaiTe yCTaBKy TOKA HYNEBOM
nocnenoBaTenbHOCTY.

23
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OYHKLMN 3aLUNTDI

Puc. 3.1.3-1 3anaHne napameTpoB TpaHCGHOPMAaTopoB Toka

Puc. 3.1.3-2 3anaHne 3HayeHus1 ycTaBku Toka

24
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HacTtpoiika maTpuLbl TOKOB.

3aganite TOKOBbIE CUrHaNbl, NOJly4aeMble CUCTEMOW AyrOBON 3aLLNTI.
CBsxxnTe TOKM CO CTYNEHSIMIN AyrOBOM 3aLLMTLI B JAHHOW MaTpULE.

Mpumep:

Tok oyroBOro 3amblkaHust UISMePSETCS OT MOAX0TALLEro duaepa, 1
TOKOBbIV CUIHAN CBA3aH C MEPBOW CTYNEHbIO B TOKOBOW MAaTPULIE.

1. B VAMPSET BbIOepuTe MaTtpuLa oyroBov 3aLumTbl - TOK.
2. B matpuue BbiGEpUTE NEPECEYEHNE NEPBOI CTYMEHN C |>BHYTP.
3. B meHi0 CBai3b BbiGEPHTE 3anucaTh HACTPOWKMN HA YCTPOMCTBO.

ARC MATRIX - CURRENT

I=int.
le=int.
I-ext.
BI1
BI2
BI3

Puc. 3.1.3-3 lNpumep HacTpoviku TOKOBOV MaTpuLibl
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DYHKUMM 3aLWATbI

HacTpoiika maTpuubl CBETOBbIX CUTHAJNOB.

3apavite curHanbl 4aT4NKOB Ayrn, NONyYaeMble CUCTEMON AyrOBOWA
3awmnTbl. CBAXMTE 3TV CUrHAMbI CO CTYNEHAMM AyrOBOM 3aLUMThI B
OaHHON maTpuue.

Mpumep:
1. B VAMPSET BhiGepuTe MaTtpuua ayroBovi 3awmTsl - CBeT.

2. B maTpuLie BbiGepuTe nepeceyeHne BTOPOI CTYMNEHM C NePBbIM
JaTYNKOM Ayru.

3. Bbibepute nepeceyeHne BTOPOiA CTYMEHN CO BTOPbIM AAaTYMKOM
Iyru.

4. Bbibepute nepeceveHne NepBoin 30Hb! 3aLLUTbI CO BTOPOWA
CTYMEHbI0.

5. B meHi0 CBA3b BbibepuTe 3anucaTb HACTPOMKN HA YCTPOMUCTEO.

ARC MATRIX - LIGHT

S S & B B A 5
FLLLrLrLreLs

Arc sensor 1
Arc sensor 2
Arc sensor 3
Are sensor 4
Arc sensor 5
Are sensor 6
Arc sensor Ty
Arc sensor §
Arc sensor 9
Arc sensor 10

Puc. 3.1.3-4 lNpumep HaCTpOViku MaTpuLibl CBETOBbIX CUrHAI0B
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DYHKLWM 3aLLMUTbI

HacTtpoika maTpuubl BbIXOAHbIX CUTHANOB.

3apanTe yCTPOMCTBA OTKITIOYEHNS, HA KOTOPbIE BO3AENCTBYIOT
CBETOBbIE 1 TOKOBbIE CUMHATbI.

Mpumep:

1. B VAMPSET BbibepuTe MaTpuua gyroBoii 3awmThbl - BeixogHble
CUrHan.i.

2. B maTtpuue BbiOepuTe nepeceyeHe nepBoi ctyneHu c T1.

3. Buibepute nepeceverns Yoepxanua c T1n T2.

4. BbibepuTte nepeceyeHne T2 co BTOPO# CTYNEHbIO.

5. B meHio CBA3b BhibepuTe 3anucartb HaCTPOWKU HA YCTPOKCTBO.

KTV TV S 1219 PekomMeHayeTcs MCromb30BaTh BbIXOL, C

3aLLENKON N9 BbIXOAHbLIX Pene OTKIOYEHNS.

ARC MATRIX - OUTPUT

Latched H
Arc stage 1 ‘

Arc stage 2
Arc stage 3
Arc stage 4
Arc stage 5
Arc stage &
Arc stage 7
Arc stage §

Puc. 3.1.3-5 lNpumep HacTpoviku MaTpuLibl BbIXOAHbBIX CUTHA/IOB
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DYHKLUMWM 3aLLMTbI

28

HacTpoiika coObIThiA.

3aparite cobbITUS, KOTOPbIE OYayT 3anMCbhIBATLCS B CMMCOK COObITUIA.
Mpumep:
1. B VAMPSET BbibepriTe CIUCOK COObITUIA.

2. B matpuue Buibepute 1 Act On n Act Off nna Qatumka gyrm 1,
Ctynenm 1, Ctynenun 2 1 30HbI 1.

3. B meHio CBA3b BhibepuTe 3anucaTtb HaCTPOWKU HA YCTPOKCTBO.

ARC EVENT ENABLING

Arc =ensor 1 Bl
Arc =ensor 2
Arc sensor 3
Arc =ensor 4
Arc =ensor 5
Arc sensor b
Arc =ensaor 7
Arc =ensor §
Arc =ensor 9
Arc sensor 10
Arc stage 1 n
Arc stage 2
Arc stage 3
Arc stage 4
Arc stage 5
Arc stage 6
Arc stage 7
Arc stage 8
Zone 1 i
Zone 2
Zone 3
Zone 4
I=ext.

Puc. 3.1.3-6 lNpumep HacTporiku crivicka cobbITHi
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DYHKLMM 33T

HacTtpoiika Ha3BaHUI1 CBETOAUOA0B.
1. BVAMPSET Bbibepute HASBBAHUA CBETOAMO40B.

2. [ns cMeHbl Ha3BaHWS CBETOAMOAA KIMKHUTE HA ero onucaHue 1
BBEOMTE HOBOE HadBaHue. Haxmute Enter.

Puc. 3.1.3-7 MeHto HacTpovikn HASBAHWS CBETOANO/LO0B B VAMPSET
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3.1.4. bnoku pacwmperHnas VAM

m [na nony4eHns 0ONONHNUTENBHON NHbOPMaLK

no yCTpoWCcTBaM BBOAA/BbIBOAA, 06pATUTECH K
COOTBETCTBYIOLLEN OOKYMEHTALMN.

Yctpoiictea BBOAa/BbiBoga VAM

YctpoicTtBo

OnucaHue

VAM 4C
VAM 4CD

TokoBbli1 610K BBOZA / BEIBOAA, BLICTYNAOLLMI B
Ka4yeCcTBe CBA3YIOLLEr0 3BeHA MEXY TOKOBbLIMU
BXO4aMV CUCTEMbI Y YCTPONCTBOM 3almnTbl. Kaxapli
610K CBA3LIBAETCS C TPEMS TpaHChOPMaTOpaMm Toka 1
OLHVM BbIXOLOM 4J11 PENE OTKIIIOYEHNS.

VAM 3L
VAM 3LX

Bnok BBOAA / BbIBOAA ONTOBONOKOHHOMO AATUMKA,
BbICTYNAIOLLLMIA KaK CBA3YIOLLEE 3BEHO MEXAY
ONTOBOJIOKOHHBLIMW AATYMKAMMN CUCTEMBI U
YCTPOMCTBOM 3aLLmMThl. Kaxablil 610K CBSI3bIBAETCS C
TpeMS gatymkamum gyrv v O4HUM BbIXOOO0M OJisl pene
OTKJIIOYEHNS.

VAM 10L
VAM 10LD

bBnok BBOAA / BbIBOAA TOYEYHOMO AATUMKA,
BbICTYMNAIOLLIMI KaK CBS3YIOLLEE 3BEHO MeXAY
TOYEYHbIMM AaTYNKAMU CUCTEMbI 1 YCTPONCTBOM
3aLmThl. Kaxablin 6510k CBA3LIBAETCH C AECATHIO
OaTynkamm oyru, OOHMM NOPTaTMBHbLIM AATYMKOM U
OZIHUM BbIXOO0M [/151 Pefie OTKIIIOYEHNS.

VAM 12L
VAM 12LD

bBnok BBOAA / BbIBOAA TOYEYHOMO AATUMKA,
BbICTYMNAIOLLIMI KaK CBA3YIOLLEE 3BEHO MeXAY
TOYEYHbIMM JaTYNKAMU CUCTEMbI 1 YCTPONCTBOM
3awmnThl. Kaxabiii 610K CBA3LIBAETCA C AECATLIO
OaTt4nkamu oyru, O4HMM NOPTaTMBHbLIM AATYMKOM U
Tpems BbIXO4amu 4J11 pesie OTKITI0HEHNS.
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3.2. MNporpammuposaHue ctyneHen (99)

[ns cneumanbHbIX TUMNOB NPUMEHEHWIA, NONb30BaTeNb MOXET CO30aThb
CBOV COOCTBEHHbIE CTYNEHW 3aLUMThI, BbIOMPAs KOHTPONNPYEMblE
CUTHanbl U PEXUM CPaBHEHNS.

JlocTynHbl cneayioLLme napameTpbi:

Mpuoputet

Ecnu TpebyeTcs Bpems cpabatbiBaHUst MeHee 60MC Heobx0aMMO
BbIOpaTb 10Mc. ng BpeMeHM MeHee 1 cek. pekOMMeHOYeTCst
BbIOpaTh 20Mc. N 60MbLUNX BpEMEH cpabaTbiBaHWS U CUTHANI0B
THD (k0oapPUUNEHT HEANHENHBIX MCKaxeHMI) - 100MmC.

Kanan ceasu
HasBaHne KOHTPOIMPYEMOrO CUrHana (CM. Tabnumuy H1xe)

CMP
Pexum cpaBHeHus. < - MeHbLLe, > - BOJbLLE.

YcTaBka cpabaTbiBaHus
MNpenen ctyneHn. JOCTynHbIA Anana3oH U yCTPOMNCTBA 3aBUCAT OT
BbIOPAHHOMO CMrHana.

T
Bblgepikka BpeMeHu

Mictepesuc
30Ha HeYYBCTBUTENBHOCTU (0OYCIOBNEHA MMCTEPE3NCOM)

NoCmp

Ncrnonb3yeTcs TONMbKO CO 3HAKOM CPaBHEHUS < (MEHbLLE).
3T0 3Ha4YeHme, C KOTOPOro HaYMHAETCS CPaBHEHUE. 3HAYEHUS
curHanos Hxe NoCmp He paCcLEeHMBAOTCA KaK CUrHanbl O
NoBPEXAEHUSX.
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32

Ta6nuua 3.2-1 CurHanbl, 4OCTYMNHbIE AJ11 KOHTPOJS NPU
nporpaMMupPOBaHUMN CTYNMEHEeW 3aLUTbl.

IL1, L2, IL3 Toku B pasax

lo Tok HyneBon NOCNefoBaTENIbHOCTU

u12, U23, U31 JInHeHble HanpsXXeHns

UL1, UL2, UL3 da3Hble HanpskeHus

Uo HanpsixeHune HyneBol nocnenoBaTenbHOCTH

F YacroTa

loCalc Cymma dasHbix TokoB IL1+IL2+IL3

I Tok NpsiMOV NOCNEAOBATENBHOCTH

12 Tok oBpaTHol NoCNeaoBaTeNbHOCTH

12/11 OTHOCWTENbHOE 3HayYeHue Toka 06paTHON nocnes.

12/In OTHOLLEHNE TOKOB 0BPATHOW 1 HYNEeBOW NOCH.

ut HanpspkeHne npsamor nocnefoBaTeiHOCTH

uz2 HanpsixeHne obpaTHOl NocnenoBaTelbHOCTM

U2/U1 OTHOCMTENbHOE 3HaYeHVe HanpPsKeHNs 0BpaTHOW
nocneg.

IL CpepHee 3HaveHue Toka B pazax (IL1+IL2+IL3)/3

Uphase CpenHee 3HaveHue HanpsxeHdms UL1T,UL2,UL3

Uline CpenHee 3HayveHne HanpskeHnsa U12,U23,U32

THDIL1 KoadpduumeHT HennHenHbIx nckaxeHui IL1

THDIL2 KoaddUUMEHT HENMHEHBIX NCKaXEHWI [L2

THDIL3 KoadpduumeHT HennHenHbIX nckaxkeHni IL3

THDUa KoadduumeHT HennHenHbIX nckaxeHni Ua

IL1rms CpenHekBagpaTnyHoe 3HadeHue IL1

IL2rms CpegnHekBagpaTnyHoe 3HadveHune L2

IL3rms CpepnHekBagpaTnyHoe 3HaveHue IL3

ILmin MuHrmManeHoe 3HadeHue IL1,1L2,IL3

ILmax MakcumansHoe 3HadeHue IL1,1L2,IL3

ULLmin MuHMansHoe 3HaveHne U12,U23,U32

ULLmax MakcumansHoe 3HadeHue U12,U23,U32

ULNmin MuHrmaneHoe 3Havenmne ULT,UL2,UL3

ULNmax MakcumanbHoe 3Hadenne UL1,UL2,UL3

Ucomm doHoBoe 3HayeHne Uo

lo1rms CpegnHekBagpaTnyHoEe 3HadveHne lo

L ocCTyrHble n3amepsieMble 3HAYEHUS HANPSXXEHUS
3aBUCST OT BbIOPAHHOIO pexrnmMa U3MepeHmns ans
YCTPOWCTBA.
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Bocemb He3aBUCUMbIX CTyMneHeun

JaHHoe yCTpOonCTBO MMEET BOCEMb HE3ABUCKMBbIX NPOrPaMMMUPYEMbIX
CTyneHen. [JaHHble CTYNeHn MOryT ObiTb BBEAEHbI U BbIBEAEHbI 15
aganTtauum K Tpebyemomy pexnmy NnpuMeHeHus.

Mpynnbl ycTaBok

JocTynHbl ABe rpynmbl ycTaBok. [NepeknioyeHmne rpynn ycTaBoK MOXET
KOHTPO/IMPOBATLCS LMPPOBLIMM BXOAAMU, BUPTYaslbHbIMU BXOAAMMN
(cBA3b, NOrnKa) u BPYYHYIo.

JloCTynHbI 1BE MAEHTUYHbIE CTYNEHN C HE3aBUCKMbIMU 3HAYEHUAMMU
yCTaBOK NapameTpos.
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MapameTpbl gng nporpamMmmupyemMsbix ctyneHemn (99)

MapameTtp

3HauyeHue

En.
nsmep.

OnucaHue

Mpum.

Cratyc -

3anyck

BnoknposaH

OTknoyeHne

TekyLiee cocTosiHne
CTyneHu

FF

SCntr

CuéTumk 3anycka c
HakonneHnem

TCntr

CuéTturk cpabaTtbiBaHUs C
HaKOmMIeHeM

SetGrp 1unm 2

AKTVIBHAS rpynna ycTaBoK

Set

SGrpDI

DIx
VIx
LEDx

VOx
Fx

Lindpposoi curHan ons
aKTMBALLMVW rpynmnbl yCTaBOK
OtcyTtcTBYET

Lindpposoin Bxog,
BupTyanbHbili BXO4,
CwvirHan nHgmkaumm
ceeToamona

BupTyanbHbIl BbIXOS,
DyHKLMaHanbHas KHomMka

Set

Ycunexne Bkn.
Boikn.

3HaK ycunenus ons

Lenen TecCTMpoBaHusS.
fABnaeTcs o0LWMM AN BCex
CTYMNeHen 1 BbIXOAHbIX
pene. ABToMaTn4ecku
cOpacbiBaeTcs uepes 5
MUHYT.

Set

KaHan cBa3un
3.2-1)

(Cm. Tabn.

MM§ ons KOHTPOSIMPYEMOroO
curHana

Set

(Cm. Tabn. 3.2-1)

3HayeHve
KOHTPOSIMPYEMOW
BEJINYHbI

Cmp

V

Pexuvm cpaBHeHMs
3aLmTa npu NpeBbILLEHNN
3awyta npu CHKEHNM

Set

3HayeHne
cpabaTtblBaHWs

3HayeHne cpabaTbiBaHMs
B MacLuTabe nepBrYHbIX
BEJINYMH

3HayeHne
cpabaTbiBaHUS

pu

3HaueHue cpabaTbiBaHus
B PU

Set

t

3apaHHoe Bpems
cpabaTbiBaHus

Set

lmctepesnc

%

MapameTp 30Hbl
HEeYyBCTBUTEJIbHOCTU

Set

NoCmp

pu

MwuH1UManbHOE 3Ha4YeHNs
[0J19 Hayana cpaBHEHUS
(pexum cpaBHeHus "<")

Set

Set = MameHsiemblli napameTp (TpedyeTcs naposb)
C = MoxeT bbITb NPMUCBOEHO 3Ha4eHue 0
F = I3meHsiembIli napameTp, Koraa BKIIIOYEHO YCUneHe

3anucb 3Ha4YeHu NapameTpoB A NoC/IeAHUX BOCbMM

noBpeXaeHnmn

CoxpaHsieTca aetanbHas MHGOPMAaLIMA O BOCbMU NOCNEAHUX
NOBPEXAEHMSX: BPEMEHHas MeTka, 3Ha4eHUs napamMeTpoB
NOBPEXAEHMS N NPOAEHHAA BblAEPXKa BPEMEHM.
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CoxpaHsieMble 3Ha4yeHus ang NnporpaMmmMmupyemsbix ctyneHemn (99)
MapameTtp 3HayeHune En. Onucanue
u3mep.
rrrr-MM-ag, BpemeHHas meTka 3anvcu: garta
44:MM:CC.MC BpemeHHas MeTka 3anucu: Bpems
Flt pu 3HayeHre NOBPEXAEHNS
EDly % MpoiaeHHas BblAepXKa BPEMEHN.
100% o3HavaeT cpabaTbiBaHue.
SetGrp 1 AKTVBHas rpynna ycTaBok BO BpeEMSI
2 noBpexaeHns
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4. BcnomoraTtenbHble pyHKLUN

4.1. )XypHan cobbiTun

36

XypHan cobbiTuii sensieTcst Bydpepom, coaepxxalim Koasl CoObITUIA
N UX BPEMEHHbIE MEeTKM, coaepXallme aaty n sBpems. Hanpumep
Kaabli 3anyck 1 cpabatbiBaHue Mtoboi CTyNeHn 3aWmuTbl UMEOT
YHUKaNbHbI HOMEP koaa cobbITUS. Takol KO, 1 CBA3aHHAs C HAM
BpEeMeHHas MeTKa Ha3bIBalT COOLITUEM.

Mpumep nHdopmMaLmm, 0Tobpaxaemon ¢ 00bI4HLIM COObITUEM
(cpabaTbiBaHMe CTyMNeHW 3aLlMTbl) NOKa3aH C TabnnyKe HUXe.

COBbITUE OnucaHue MecTHas MpoTokonbl
naHesnb CBSI3U

Code: 46E2 Kanan 46, cobbiTne 2 Oa Oa

Prg1 trip on TekcT cobbITuA Ja Het

0,41xIn 3HauyeHus nospexaennsa | da Het

2007-01-31 Hata Ha Ha

08:35:13.413 Bpewms Ja Ja

Takne cobbITMS ABNAOTCA OCHOBHOM MHbopMaumei ans SCADA-
CUCTEM. OTU CUCTEMbI CHUTLIBAIOT COObLITUS, NCMONb3Ys OO0
[NOCTYMHbIA NPOTOKON CBSA3M. XKypHan coObITMI Takke MOXET OblTb
n3y4eH Ha nepeaHel naHenun nuoo Yepes MO VAMPSET. Mcnonbays
MO VAMPSET MOXHO COXpaHsiTb B apxmBe MHPOPMALNIO O COOLITUSX,
0COBEHHO eCcNn YCTPOMCTBO 3almThl He noakitodeHo K SCADA-
cucTeme.

Yepes npotokon cBsa3u nnm MO VAMPSET MOXHO cuMTaTb
MHGOPMaLMIO TONBKO 0 nocneaHeM cobbiTnn. Kaxaooe cunTtbiBaHne
OCYLLECTBNSAET npupalleHune bydpepa cobbiTuii. (B cnyyae owmbkm
CBSI3K, nocnegHee cobbITMe MOXET ObITb CYMTAHO 3aHOBOJIIOO0E
KOJIM4eCTBO pa3 UCnosb3ysa APpyron napameTp.) Ha nepenHer naHenu
BO3MOXEH NPocMOTp Oydepa cobbiThin B 000MX HANpPaBIEHUSIX.

Moka3/ckpbiTe coObITUIA

B cnyyae, ecnv cobbITUE He ABNSETCS MNOSIE3HBIM, OHO MOXET ObITb
ckpbITO. [laHHas onepauyms NpeaoTBpaLLaeT 3an1ch AaHHOro CoObITUS

B Oydep.

Mo ymonyaHuio B 6ydepe BulaeneHo mecto ans 200 nocnegHux
COObITWIA. 3TO 3HAYEHNE MOXET ObITb HAXOAUTLCH B AnanasoHe oT 50
10 2000. MlameHeHne MOXeT ObiTb MPOBEAEHO B MeHI0 "HacTpoinku
MECTHOro ycTpoicTtea”. Bo BpeMs UCMNosib30BaHNS MHCTPYMEHTOB
VAMPSET B JaHHOM MEHIO Takxe MOXEeT ObITb BKIOYEH 3KpaH
TpeBoru. Mpn BO3HNKHOBEHUM HOBOIO COObITMS NocneaHee bynet
nepesanucaHo. Pa3speliaiolleli crnocoOHOCTbI0 BPEMEHHOW METKM
aBnseTca 1Mc., HO pakTuyeckas paspeLuaroLLas crocoOHOCTb
3aBUCUT OT KOHKPETHOW (YHKLIMK, 0OYCNaBIMBAOLLIEN NOSIBIEHME
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co0bITHs. Hanpumep, 60MbLINMHCTBO CTYMNEHen 3alyTbl CO3Aat0T
coObITUS ¢ paspeLaoLlein cnocobHocTbio 10mc nnmn 20mc.
ABCONOTHasi NOrPELLIHOCTb BCEX BPEMEHHbIX METOK 3aBUCUT OT

BPEMEHHOWN CMHXPOHM3ALIMMN YCTPOCTB 3amThl. O3HAaKOMbLTECH C
rnaBow 4.3 ona CMHXPOHM3ALMM BPEMEHMN B CUCTEME.

MNepenonHeHue 0ydepa codbITUIA

HopmanbHOI Nnpoueaypo SBASETCS CUMTbIBAHME COOLITUI C

YCTPOWCTBA KaxX bl pa3 npu nx nosieiaeHnn. Ecnm ato He 6ygeT
NpPOn3BOANTLCS, TO Bydep COObITMIN HEM3BEXHO NepenoaHnTCS. Ha

MECTHOM gucnnee aTo oTobpaxaetcs cTpokon "OVF" nocne kona

cobbITnS.
NapameTp 3HauyeHue OnucaHue Mpum.
CuéTumk KonnuecTto cobbIThiA
CIrEn OumncTtutb OuuctuTs 6ydep cobbITuiA Set
Mopsanok HaunHas ¢ Mopanok oTobpaxeHus Set
oTOOpaxeHuss | nocnegHero COObITUIA HA MECTHOM
HaunHas ¢ ancnnee
nepBoro
FVSca 0.e. OTtobpaxeHne 3HaYeHNI Set
neps. BEJINY. nospexaeHuns cobbITUA
B oTHOCUTENBHBIX eANHNLAX
B NepBUYHbIX BEJTNMYNHAX
OTob6paxartb Bkn. BennbiBatowwme cooblueHuns o | Set
TPEBOrn Bbikn. TPEeBOrax BKJOYEHbI

He oTobpaxatb coobLieHms
0 TpeBorax

®dopmat coObITUII HA MECTHOM aucnee

Kopn: CHENN CH = kaHan cobbiTus,
NN = kop, cobbiTuS
Onuncanue KaHan n ko cobblTus B YuTaemom popmaTte
co0bITUS
yyyy-mm-dd Hata (nocTynHble dopmatsl cM. rnasy 4.3)

hh:mm:ss.nnn

Bpewms
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4.2. 3annucb aBapUnHbIX PEXXUMOB

38

3anncb aBapuiiHbIX PEXUMOB MOXET ObITb MCMNOJIb30BAHA NS
COXPaHeHMs BCEX CUTHAIOB U3MEPEHNS (TOKWN, HANPSHKEHNS,
NHDOPMALNS O COCTOSHMUSX LLMGDPOBbLIX BXOL0B U BbIXOLOB).
LindpoBble BXoabl TAKXe BKIIOHAIOT B ce0s CUrHabl AyroBOi 3aLMUThI.

3anyck 3anucu

3anncb MOXET ObITb 3aMyLLieHa 3anyckom uim cpabaTbiBaHNEM
No0OI CTyNeHW 3aWwmThl K MoObIM LMPPOBLIM BXOAOM. CurHan
3anycka BblbpaeTCs B MaTpyLLE BLIXOOHbIX CUFHAIOB (BEPTUKASbHbIN
curian DR). Takke 3anmcb MOXET ObiTb 3anyLleHa BpyyHyto. Bce
3an1cu MMEeKT BPEMEHYIO MapKMPOBKY.

YTeHue 3anucein aBapuiiHbiX peXUMOB

3anucu coxpaHsitoTcs B omate COMTRADE 1 MOryT ObITb
3arpyxeHbl, NPOCMOTPEHbI 1 NPOAHaNN3MPOBaHbI Npy nomotumn Mo
VAMPSET nnbo npyrux npegHa3HadeHHbIX 47151 3TOro NporpamMm.

[nsa 6onblien Hbopmauum no 3ToMy BONPOCY 06paTuTeCh K
cneuunanbHoMy pykoeoacTsy VAMPSET.

KonunyecTtBo KaHanos

OOHOBPEMEHHO MOXET XpaHUTbCs A0 12 3anncen n KonM4ecTso
KaHanoB B 0OHOM 3anuncu Toxe 12 (orpaHnM4eBaeTcs B 3anncu
ocumnnorpamm). Lindposblie BXOObl 3aHUMAIOT OAUH KaHaJl.

LI poBble BbIXOAbI TAKXE 3aHUMAIOT NMO-04HOMY KaHany (Bce
UMPPOoBbIE BXOAbI 1 BbIXOLbl 3aHUMAOT MO OQHOMY KaHay). Takum
06pa3om, Npu 3anmcu LMdPOBbIX BXOA0B U BLIXOA0B 0CTaéTCs ellé 10
KaHas10B [N 3arnMCy aHanoroBbIX OCLMIINOrPaMM.
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MapameTpbl 3anNUcu aBapUitHbIX PEXUMOB

MapameTtp | 3HayeHue En. OnucaHue Mpum.
u3mep.
Pexum MNoBegeHne Npu 3anosIHeHUN Set
namsTu:
HacebiweHnne He nponsBoanTb
[OMNONHATENbHBIX 3anncen
3amelleHune MocnepHsis 3anuck 6yaeT
nepesanncaHa
SR YacToTa anmckpeTusaumm Set
32/nepwviog, Ocuunnorpamma
16/nepuog, Ocuunnorpamma
8/nepuopg, Ocuunnorpamma
1/10 mc 1 3HayeHue Ha nepros
1/20 mc 1 3HayeHune Ha nepros
1/200 mc CenHee
1/1¢c CenHee
1/5¢ CepnHee
1/10c CenHee
1/15¢ CenHee
1/30¢c CenHee
1/1 MuH CenHee
Bpems cek MpooomxnTEeNnbHOCTL 3anncu Set
PreTrig % 06bEM nHdOpMaLMK, Set
NPeALLECTBYIOLLEN MOMEHTY
cpabatbiBaHUS
MaxLen ceK MakcumanbHoe Bpems
3HayeHne aToro napameTpa
3aBWCUT OT HaCTOThbl
OMCKpeTM3aumm, Konm4ecTsa
1 TUMOB 3anMCbiBAEMbIX
CWIHaN0B 1 HACTPOEHHOM
NPOLOMKUTENBHOCTY 3aNNUCH.
Cratyc CocTosiHME 3anumcu:
- He aktuBHa
3anyck OxwupaHue cpabatbiBaHWs
CpabaTbiBaHue 3anncb
3anonHeHue MamATb 3anofiHeHa (B pexume
HaCbILLEeHNS)
ManTrig PyyHoe cpabatbiBaHne Set
CpabaTtblBaHue
ReadyRec |[n/m N=00CTYMNHO 3anuncen

m=MaKC/MasibHOEe KONYECTBO
3anucen

3HayeHne napameTpa

"m" 3aBMCUT OT 4aCTOThI
ONCKpEeTn3aumm, KonmyecTea
1 TUNOB 3aNMNCbIBAEMBbIX
CWIHAN0OB 1 HACTPOEHHOM
NPOOOMKUTENBHOCTYM 3aMMUCH.
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MNapamertp | 3HaueHue En. OnucaHue Mpum.
u3mep.
AddCh [o06aBuTb 0ANH KaHan. Set
MakcumanbHoe KoM4ecTso
KaHanoB OAHOBPEMEHHO - 12.
IL1, L2, IL3 ®dasHbli TOK
lo1 M3mepeHHoe 3Ha4eHve Toka
HY/NIEBOW NOCNEeA0BATENbHOCTH
U12, U23, U31 JInHeliHoe HanpsixeHve
UL1, UL2, UL3 dasHoe HanpsixeHne
Uo HanpsxeHve Hyneson
nocnefoBaTeIbHOCTH
f YacToTa
loCalc Cymma lo = (IL1+IL2+IL3)/3
1 Tok npsimoii
nocnefoBaTelbHOCTH
12 Tok obpaTHo
nocnefoBaTelbHOCTH
12/11 KoaddpuumeHT 0bpatHoii
nocnenoBaTeNbHOCTY ToKa
12/In HebanaHc [xIGN]
Ui HanpsxeHve npamon
nocnefoBaTelbHOCTH
U2 HanpsixeHne obpatHoii
nocnefoBaTelbHOCTH
U2/Ut1 KoaddpuupmeHT 0bpaTHoii
nocnenoBaTeNlbHoCTH
HanpsXeHns
IL CpepnHee (IL1+1L2 +1L3)/3
Uphase CpenHee HanpskeHue B dpasax
Uline CpenHee nuHeiHoe
HanpskeHne
DI, DO Lindposble BXOAbI U BbIXOAbI
THDILT, KoadpdurumeHT HennHeHbIX
THDUL2, nckaxeHuii Tokos IL1, IL2, IL3
THDIL3
THDUa KoaddurumneHT HennHeHbIX
ncKaxeHnn HanpsxkeHms Ua
IL1RMS, CpepnHekBagpaTuyHble
IL2MRS, 3HaveHus IL1, IL2, IL3
ILBRMS
ILmin, MuHUManbHble 1
ILmax MaKCVMasbHble 3HaYEeHNS
$asHbIX TOKOB
ULLmin, MwuHManbHbIe 1
ULLmax MakCUMasibHble 3Ha4YeHUS
JIMHEWHbIX HANPSXEHNIA
ULNmin, MuHMManbHble 1
ULNmax MakCUMasibHbIe 3Ha4YEHUA
dasHbIX HANPSHXXEHWI
Ucomm ®doHoBoe 3HaueHne Uo
lotrms CpepnHekBaapaTtuyHoe
3HayeHue lo
Arc CurHanbl fyroBow 3almTbl
CIrCh - OumncTnTbL BCE KaHanbl Set
OuncTutb
(Ch) NepeyeHb BbIOpaHHbIX kKaHanoB

Set = IameHsieMblli napameTp (TpebyeTcsa naposb)
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BocnpounssepeHue BuptyanbHbix ¢aiinos COMTRADE

BupTyaneHble daiinsl B popmate COMTRADE MOryT ObiTb 3anyLUEHbI
Ha ycTporncTee. Ero noseggHne MoxeT ObiTb NpoaHann3npoBaHo
npuv NOMOLLY NPOUTPbIBaHNS MHPOPMaLMK U3 3anncK B NaMATH
YCTPOWMCTBA HEOrPaHMYEHHOE KOIMYECTBO Pas.

m HanHaa pyHKLMA He MOXET 1CMob30BaThCs C

QYHKUMSAMN LyrOBOM 32Tl YCTPOWCTBA.

Mopsagok otkpbiTua B N0 VAMPSET.

1. Mponaunte B "3anncb aBapuiiHbix PEXUMOB” 1 BbIGEPUTE
OTKPbITb...(A)

2. Bbibepute dpaitn COMTRADE Ha Balwiem HocuTene. Tenepb
VAMPSET roToB K 4TEHWIO 3anuncu.

3. lns oTnpaBku 3anncu Ha ycTpoicTBO (C) A0MKHbI ObITb
paspeLleHbl BUpTyasbHble namepeHus (B).

4. Otnpagka darina 3aHMMaeT HECKOJIbKO CeKyHA, HauHnTe
npourpeiBaHne 3anmcu Haxatmem knaesuwm Go! (D). Knasuwa
"[MepenTn B pexum ynpasneHus” nepesoant Bac Ha3az K
BMPTYasIbHbIM U3MEPEHUSIM.

LI | S | T T A |

T
T | 5w
CIEET—
Ferdng recond s o Sesce

l--—l

1

T s et s et
LR T | B T | I |

ot i : |

e T I B
E— | =
oo i

m Yactota auckpetusauum dpaiina COMTRADE

nomkHa 6bITb 32/nepuon, (625 mkc Ha 500L).
HasBaHus kaHanoB A0/MKHbI COOTBETCTBOBATh
Ha3BaHMAM kaHanoB ycTporncTtea VAMP: IL1, IL2,
IL3, lo1, 102, U12, U23, UL1, UL2, UL3 n Uo.
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4.3. Bpema cuctembl U CUHXPOHU3aLUA

BHyTpeHHMe Yacbl yCTPOMCTBA MCMNOJIb3YIOTCH OJ15 MPOBEAEHUS
BPEMEHHON MAapPKMUPOBKX COObLITWIA 1 NPY 3anncy aBapUinHbIX
PEXNMOB.

Yacbl cucTeMbl OMKHBI CUHXPOHU3MPOBATLCS M3BHE A1 MOJTyHeHNs!
CPaBHUMbIX BPEMEHHbIX METOK COObITUIA HAa BCEX YCTPONCTBAX
CUCTEMbI.

CVHXPOHM3aLMsa OCHOBAHa Ha PasHULLE BHYTPEHHETO BPEMEHM U
CMHXPOHU3YIOLLIErO COOOLLEHNS UK UMNyNbca. JaHHOE OTKIIOHEHME
dUNLTPYETCS U BHYTPEHHEE BPEMS YCTPONCTBA KOPPEKTUPYETCA [0
MUHVMAIbHOM pasHuLpbI.

ApanTuBHOE camoperynupoBaHue

o npoLecTBmn OECATKOB HaCOB CUHXPOHM3AUUN, YCTPONCTBO
BbIYMCIIUT CBOKO CPESHIOI NOrPELUHOCTb Y HAYHET BHOCUTb
HebONbLUNE KOPPEKTUPOBKM CaMOCTOSTENBHO. Llenbio aToro
SIBNIIETCS CO3aHMe YC0BUIA, KOrga pasHuua rno BPeEMeHN ¢
CVIHXPOHM3MPYIOLLMM CO00LLIeHEM ByaeT 6/m3Ka K Hymio eLlé

00 CuHXpoHu3aumu. MapameTpsl "AAlntv" 1 "AvDrft" nokassiBatoT
afanTMBHOE 3HA4YeHWe KOPPEKTUPOBKN BpeMeH B nHTepeasne -1...+1
MC NSl GAHHON QYHKLMMN.

KoppekTupoBka BpeMeHu 6e3 BHEeLLHEeW CUHXPOHU3aLUn

B cnyyae, ecnv OTCYTCTBYET UCTOYHUK BHELUHEN CUHXPOHM3aLMK
N CUCTEMHbIE Yacbl MMEIOT U3BECTHOE NMOCTOSIHHOE NPUPOLLEHNE,
NMEETCS BO3MOXHOCTb rpyb0 HMBENMPOBATb NOrPELLHOCTb HaCoB
NyTEM M3MeHeHMs 3HaveHni napameTos "AAIntv" n "AvDrft". Ecnn
npeablayliee 3HadeHne napameTpa "AAlntv" ObINo HYNEBLIM, TO
MOXHO MCMNOJIb30BaThb C/iefyIOLLEE BblpaXeHue:

604.8
DriftlnOneWeek

AAlnty =

Ecnn 3HaueHne napameTtpa "AAIntv" He ObIIO HYNEeBbIM, HO TpebyeTca
OanbHenLwas KOPPEKTUPOBKA BPEMEHM, 151 BbIYMCNIEHUS HOBOIO
MHTEpBana aBTo-NoABOAKN NCMNOJIb3YNTE CNEAYIOLLEE BbIPAXKEHNE;

1
1 N DriftlnOneWeek
AAINtY ppions 604.8

AAlIntv . =

YneH DriftinOneWeek/604.8 MoxeT ObITb 3aMEHEH OTHOCUTESIbHOWA
MorpeLHoCTLI0, NOMHOXeHHoN Ha 1000, ecnu ncnonb3oBancs
nepuoa, OTANYHbIN OT Hegenu. Hanpumep, ecnm OTKIOHEHWE
cocTaBuno 37 cekyHa, 3a 14 gHel, TO OTHOCUTENbHAA NOrPELLHOCTb
coctaBnset 37*1000/(14*24*3600) =0.0306 mc/cex.
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Mpumep 1.

Ecnu paHee oTcyTCTBOBana BHELUHAS CMHXPOHM3ALMS U Yachbl
YCTPOMCTBA yX0OaT B Nepén Ha 61cek. B Hegenio 1 napameTtp AAlntv
OblN HYNIEBLIM, TO MAPaMeTPbl 3aJa0TCH Kak:

AvDrfi = Lead

AAlnty = % =99s

C TakMMu 3Ha4YEeHMSIMU NapaMeTPOB CUCTEMHbIE Yachl KOPPEKTUPYIOT
cebs Ha Tmc kaxable 9.9 cek. YTo cocTaenseT 61.091 cex/Hepento.

Mpumep 2.

Ecnu paHee 0TCYTCTBOBaNa BHELLHAS CUHXPOHU3ALIMS W Yachbl
yCTpOICTBa OTCTaBanu Ha 5¢cek. B 9 aHein n napameTtp AAlntv Gbin
9.9cek onepexeHus, TO NnapamMeTpbl 3a4aA0TCA Kak:

1
AAI® 5y = — o0 =106

99 9.24-3600
AvDrft = Lead

m B cnyyae, ecnv BHyTPEHHEE BPEMSI TPUMEPHO

TOYHO - OTK/IOHEHME COCTaBASET MEHee 5 Cex. -
CVIHXPOHM3aLMs NN aBTO-NOABOAKA HE
NHULMMPYIOT 00paTHLIN X04 YacoB. BmecTo
9TOro, ecfin 4achl crnewar, oHn OyayT cnerka
3aMeqJieHbl AN JOCTUXEHNS CUHXPOHHOCTM.
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MapameTpbl CUCTEMHbIX 4aCcOB

44

MapameTtp 3HaueHune En. OnucaHue Mpum.
u3mep.
Hata ToyHas gata Set
Bpems To4Hoe Bpemst Set
CTunb y-d-m ®dopmart patsl: Set
oTtobpaxeHuss |d.m.y fon-Mecau-[eHb
m/d/y JeHb.Mecsu.log Mecsu/
OeHb/Ton
SyncDI Bo3MOXHble Lndposble Bxoas!, )
3HayYeHus 1CNosNb3yemble AJist
3aBUCHAT OT BPEMEHHOW CUHXPOHNU3ALLNN.
TWNOB nnaT Lndposblie BXxoap! He
BBO/JA/BbIBOAA MCNoNb3yemble AJist
CVIHXOHU3aLMN
Bxoa anst MUHYTHBIX
VMIMYNIbCOB
TZone -12.00.... BpemeHHas 30Ha no Set
+14.00 *) CUCTEME YHMBEPCAJSIbHOMO
rno6asnbHOro BpemMeHu ais
CUHXpOHM3aumm SNPT.
pum.: 370 ABNSETCA
LLECATYHON APOOLIO.
Hanpumep, ons BpemeHHon
30Hbl Henana (5:45)
NPUBOOMTCA 3HaYeHMe 5.75.
DST Het dyHKUMa Nnepexona Set
Ha Ha NeTHee Bpems Ans
CUHXPOHM3aLMK
SySrc MCTOYHUK CUHXPOHM3aLMK
yacosB
BHyTp. OTCyTCTBME CUHXPOHU3ALLMN
¢ 200cex.
DI Lincdposoi Bxos
SNTP MpoTOoKON CUHXPOHM3aLMK
SpaBus MpOTOKON CUHXPOHM3ALMN
ModBus MpoTOoKON CUHXPOHM3aLMK
ProfibusDP MpoToKON CUHXPOHM3aLMK
M3K-103 MpoTOKON CUHXPOHM3aLMK
M3K101 MpoToKON CUHXPOHM3aLMK
DNP3 MpoToKON CUHXPOHM3aLMK
IRIG-B003 IRIG Bpem. ko, BOO3 ****)
MsgCnt 0...65535, Y1cno NoMyyeHHbIX
0..nto. CVIHXPOHM3UPYIOLLIMX
COOOLLEHNI UV UMMNY/LCOB
Dev +32767 MC MocnepHee 3HayeHve
OTKJIOHEHWS CUCTEMHBIX
4acoB
Sy0S +10000.000 c MonpaBka CUHXPOHM3aLMK Set
ans no6oi NOCTOSHHOW
MOrPELLUHOCTM B UCTOYHMKE
CUHXPOHM3aLMN.
AAlntv +10000 c N3meHsiemblii nHTepBan anst | Set™
1MC KOPPEKTUPOBKM )
AvDrft OnepexeHne 3Hak nepen cpenHen Set
OtcraBaHve NOrpeLUHOCTbLIO YacoB **)
FilDev +125 MC ®dunbTpoBaHHOE
3HAYEHVE NOrPELLHOCTN
CMHXPOHM3aLMK
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Set = ameHsiemblli napameTp (TpebyeTcs naposb)

*) icxoas M3 aCTPOHOMUYECKUX COOOPaXEHNIA I0CTATOYHO AvanasoHna -11...+12y4.,
HO MO reonoANTUYECKUM NpUYnHamM TpebyroeTcs 60NbLLIMIA MHTepBan

**) Mpy NCNONb30BAHNN BHELLHEN CUHXPOHU3aLMKN 3TOT NapameTp 3a4acTcs
aABTOMATU4ECKW.

***) 3apante MYHMMAaNbHOE 3HAYEHNE BbIAEPXKM BPEMEHU LMdPOBOro BXoAa 1 eé
3HaK TaK, 4ToObl FpaHMLa CUHXPOHU3ALMM Obina NMAVPYIOLLEN.

****)

YcTpolicTBa A0MKHbI 6bITb 060pYA0BaHbl AONOHUTENbHBIM Moayiem IRIG-B
NS NPUEMA CUHXPOHM3UPYIOLLIMX CUTHAOB.

CuHxpoHu3aumsa ¢ umdpoBbIM BXOA0M

Yacbl MOMYT CUHXPOHU3MPOBATLCS MYTEM CHUTLIBAHMS MUHYTHBIX
NUMMYNbCOB C LMPPOBLIX 1 BUPTYabHbIX BXOA0B 1 BUPTYaNbHbIX
BbIXOZO0B. ICTOYHMK CMHXPOHM3aLMK BeIOMPaeTCs napaMmeTpom
Minute sync pulse DI. Korga Ha BbIOpaHOM BXx0e 0OHapyXMBaeTcs
nepeaHunii GPOoHT, CUCTEMHbIE YaCbl OKPYIASIOTCS 40 Gnvxanwen
MWHYTbI. [POAOIKUTENBHOCTL MMMYNbCA HA LMMPOBOM BXOAE A0KHA
ObITb He MeHee 50Mc. Bbigepkka BbiOpaHHOro LM pPOoBOro Bxoaa
O0/KHA ObITb HYNEBOM.

Koppekuusa cuHxpoHusauumn

ECnun CTOYHUK CUHXPOHM3ALMM UMEET M3BECTHYIO 3aAEPXKKY, TO OHA
MOXET ObITb KOMNEHCUPOBaHa NapameTpom Sy0S. 3To nonesHo npu
KOMMeHcaumm annapaTtHbIX U TPAHCTMOPTHbIX 3aePXEK NPOTOKO0B
cBa3u. [MonoxumTensHoe 3Ha4yeHne 6yaeT KOMNEeHCMPOBATLCS
OTCTaIOLLLEN BHELLHEN CUHXPOHMU3aUMEN 1 3aepXKaMu

cea3u. OTpuuaTenbHoe - onepexeHNeM NCTOYHUKA BHELLHEN
CVHXPOHM3ALMMN.

UcTo4uHuK CUHXPOHU3auuun

Korma ycTpoincTBO nosiyyaeT HOBOE COOBLLEHMNE CUHXPOHM3ALNN,
NCTOYHNK CUHXPOHU3aLUMy 0OHOBNSIETCA. ECnin B TeUeHne
cnenyowmx 1.5 MUHYT YCTPOMCTBO HE MOJy4aeT HOBbIX
COODBLLEHNIA CUHXPOHN3ALMN, OHO NEPENIET B PEXMM BHYTPEHHEW
CUHXPOHM3aumun.

OTKNnoHeHue

OTKNIOHEHVEe BPEMEHU SBNSETCA 3HAYEHNEM, Ha BENTNYMHY
KOTOPOro pasnmnyaloTcs nokasaHusi CUCTEMHBIX YaCOB M MCTOYHMKA
CVHXPOHM3aLUMK. Ero BennymHa BbIYUCNAETCS NOCIe NonyYeHns
HOBOrO COODLLEHNS CUHXPOHM3aLMK. PUNLTPOBAHHOE 3HAYEHNE
OTK/IOHEHUS FIBNIETCS TEM 3HAYEHNEM, Ha KOTOPOE BHYTPEHHNE
yachl ObIIM HA caMoMm Aene noaseneHbl. PunbTpaumsa ycTpaHaeT
HebOoNbLUNE OLIMOKM B COOBLLEHNSX CUHXPOHN3ALMUN.

ABTO-3ana3abiBaHue/onepexeHue

YCTPOMCTBO CUHXPOHM3NPYETCS C UCTOYHMKOM, HAYMHas
aBTOMAaTMYECKOE 3anasblBaHNE Ui ONepexeHne o NoanepXxaHns
MWHUMabHOW pa3HuLbl C MCTOYHMKOM. lNpouecc agantaumm
3aHMMAaET HECKONbKO OHENR.
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4.4. SHeproHesaBucMman NamaTb

4.5. CaMOKOHTpONb

46

OHeproHesaBnc1MmMas namsaTb YCTPOMNCTBA peann3oBaHa ¢
NCMNONb30BaHNEM KoHaeHcaTopa 60sbLIO EMKOCTM 1 ONepaTUBHOMN
NamsiT! C HU3KMM 3HepPronoTpebaeHnem.

Korga oononHUTENbHBIA UCTOYHUK MUTAHMS BKITIOYEH, KOHOEHCATOP
1 onepaTrBHAg NaMsaTb NMUTAIOTCS OT BHYTPEHHEro MCTOYHUKA.
Korma MCTOYHMK MUTaHUS OTKNIOYEH, onepaTuBHas NaMaTb
Ha4yMHaeT NonyyaTb NUTaHMe OT KoHaeHcaTopa. OHa byneT
COXpaHATb MHPOPMALIMIO 10 TEX NOP, NOKa KOHAEHCATOP CNOoCcoOeH
noaaepXuBatb AOMNYCTUMHOE HanpsXkeHue. s nomMeLleHns ¢
Temnepartypow +25C Bpems paboTbl COCTABUT 7 AHEN (BblCOKas!
BNAXHOCTb CHMXAET 3TOT NapameTp).

OHeproHesaBMcUMas onepaTnBHas NamaThb CAYXUT 18 XpaHeHUs
3anvceli 06 aBapuiiHbIX PEXMMaXx 1 XypHana CoObITHIA.

DYHKLMN MUKPOKOHTPOJIIEPA U LIENIOCTHOCTb CBA3AHHbBIX C HUM
MPOBO/OB Ha PSAY C UCMPABHOCTBIO MPOrPaMMHOro obecneyeHns,
KOHTPOJIMPYIOTCSA OTAENIbHOM CeTbI0 caMOKOHTpoNsA. Kpome
KOHTPOJIS, AaHHas ceTb MPOoOyeT nepesarpy3ntb MUKPO KOHTPOSIEP B
cny4yae HemcnpaBHOCTM. Ecnn nepesarpyska He yaanach, yCTPONCTBO
CaMOKOHTPONSA MOAAET CUrHa Ha HAa4ano UHAMKALMM O NOCTOSIHHOM
BHYTPEHHEM MOBPEXAEHNN.

B cnyyae, ecnv yCTponcTBO CAMOKOHTPONS OOHAPYXMBaeT
NOCTOSIHHOE MOBPEXAEHNE, OHO BIOKMPYET APYrne BoIXOOHbLIE pene
(Kpome BbIXOOHOr 0 pesie GYHKLMM CAaMOKOHTPONS U BbIXOOHBIX Pesie,
NCMONb3YEMbIX LyrOBOW 3aLLMTON).

Takke KOHTPONUPYETCH BHYTPEHHWUIA UCTOYHUK NUTaHKS. B cnyyae
OTCYTCTBUS JOMOSIHUTENBHOIO NUTaHUS, aBTOMaTUYEeCKM NOoCTynaeT
CurHan o TPeBore. AT0 03HAYAET, YTO BbIXOAHOE PENe BHYTPEHHENO
NOBPEXAEHNS HAXOOUTCS MOA, HAMPSXXEHNEM ECII AOMOSTHUTENbHBIN
NCTOYHMK MUTaHMS BKITIOYEH U HE OOHAPYXXEHO BHYTPEHHNX
NOBPEXAEHNIA.

OcyLecTBNSETCA KOHTPOMb LeHTpanbHoro 6noka VAMP 321,
YCTPOWCTB BBOAA,/BbIBOAA 1 AATYMKOB. B XypHane nosaBnsieTcs HOBOe
co6bITME, ECNIN OLLUNMOKM NOSABAKIOTCS AN UCHE3AIOT. [IPOCMOTPETL
3T COObLITMS MOXHO Ha MECTPOM Aucnnee nMbo Yyepes nporpammy
VAMPSET.
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4.5.1. narHocTtuka

KaHanbl, koapl COObITWIA U peLleHns Npodiem Npu NOSBAEHUN
CcoObITUN:

134,1...134,10 Oyr. patumnk 1...10 gaTumnk He NOAKNIOYEH OLIMOKa aKT.
134,11...134,20  [yr. patumk 1...10 gaTymK He NOAKNOYEH OLLIMOKA HEe aKT.
134,21...134,30  AOyr. patumk 1...10 KOPOTKOE 3aMblkaHue OLLMOKa aKT.
134,31...134,40  [yr. patumk 1...10 KOPOTKOE 3aMblkaHWe OLLNOKa He akT.
134,41...134,50  Ayr. patumk 1...10 nonagaHne AHEBHOrO CBeTa OLWMOKa aKT.
134,51...134,60  [yr. patumk 1...10 nonagaHne AHEBHOrO CBETA OLLMOKA He aKT.

135,1 Yctp. 1/0 owmbka akt. (Homep ycTp. 1 agaTymka otobpaxatorcs)

135,2 Yctp. 1/0 owmbka He akT. (Homep ycTp. 1 aaTumka
oTobpaxatoTcs)

135,3 Yetp. I/0 paTumka owwmbka akT. (Homep ycTp. oTobpaxaeTtcs)

135,4 Yctp. 1/0 patumka owwmnbka He akT. (Homep ycTp. oTobpaxaeTtcs)

135,9 Yctp. /0 patyvka owmnbka ceasm akT. (Homep ycTp.
oTobpaxaeTcs)

135,10 Yctp. 1/0 patumnka owmnbka ceasm He akT. (Homep ycTtp.
oToOpaxaeTcs)

Owwnbka csam mexay VAMP 321 1 ycTp. 1/0 Bcerga oTobpaxaeTtcs
"curHanom COM 5" B maTpuLLe BbIXOAHbIX CUFHAMOB.

Tonbko HEKOTOpPbLIE 13 NPOTOKONOB ¢BA3M (M3AK 61850, SPA-bus,
Modbus n ModbusTCP) nmetoT BOSMOXHOCTb NepenaBaTth BCE
3T co00bITUS. [PY NOMOLLM OCTasbHBIX MPOTOKOJIOB MOTYT ObITb
nepezaHbl MMWb BbIOPaHHbIE NapaMeTpPoB v OyaeT AOCTYNEH
Tonibko cTatyc COMS ¢ NOMOLLBIO MPOrpaMMHON NOMMKK.

YCTpOWcTBO 3amnyckaeT caMoaMarHoCTUKy anmnapaTHoro 1
NPOrpamMmMHOro 06ecneyeHna NP Kaxaoi sarpyske, a Takxe
OCYLLECTBAAET NEPUOANYECKYIO MPOBEPKY BO BpeMs paboThl.

KpuTtuuyeckme ownodkmn

Ecnu Takas owwimbka 6bina obHapyxeHa, yCTPONCTBO aKTUBUPYET
pene BHYTPEHHEN HEMCNPABHOCTU M 3aXMraeTcs COOTBETCBYIOLLNIA
cBeToamon,. Ha MecTHOM aucnnee Takxke nosBuTcs coobleHne 06
0BHapy>XeHHOM owwmnbke. MNpu KpUTNYECKOoW OLMOKe YCTPOWCTBO He
MOXET BbINONHATL (PYHKLMMN 3ALLMATHI.

OwnOKku Npu aKcnayaTauum

Korga ¢yHKUMS caMoamarHoCTUKM 0OHapYXMBAET HEMCMPABHOCTD,
Bblgaétca curHan Selfdiag Alarm v reHepupyeTcs COOTBETCTBYIOLLEE
cobbiTne (E56). B cnyyvae, ecnu owwmbka Oblia BpeMeHHON,
reHepupyeTcs cobbITe OTMEHbI OLLNOKKM (E57). Takyto omMOKY MOXHO
cOpPOCUTb YEPES3 MECTHYIO NaHENb.

PerucTtpbi oLunm60k

NmetoTcs yeTbipe 16-paspsiaHbIX PErncTpa, KOTopble MOXHO CHATATb
yepes yaaneHHble NpoToKoNbl. B cneaytowlen Tabnuue npuBeAeHbI
3HAYEHUS KQXAO0ro PerncTpa owmboK 1 nx OuThl.
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Peructp but Kon OnucaHue
SelfDiag1 0 (LSB) T MoBpexaeHne BbIXOAHOMO pene
1 T2
2 T3
3 T4
4 Al
SelfDiag3 0 (LSB) DAC MoBpexaeHve MA Bbixoda
1 STACK OC: owwnbka cTeka
2 MemChk OC: owunbka namatu
3 BGTask OC: owunbka GOHOBOro pexmnmMa
4 DI MoBpexaeHne uMdppoBoro Bxoaa
(DI1, DI2)
5
6 Arc MoBpexaeHne oyroBoi KapTbl
7 SecPulse Owwbka annapaTHoOro
obecneyeHus
8 RangeChk basa faHHbIX: ycTaBka BHE
[manasoHa
9 CPULoad OC: neperpy3ska
10 +24V Mpo6nema ¢ HanpsXeHrem
BHYTpM 6510Ka
11 -15V BHyTpeHHWI neperpes
12 [Temp Owwnbka koHBepTepa A/D
13 ADChk1 Owwnbka koHBepTepa A/D
14 ADChk2 Owwnbka E2prom
15 (MSB) E2prom E2prom error
SelfDiag4 0 (LSB) +12V Mpobnema ¢ HanpsxxeHeM
BHYTpM 6510Ka
1 ComBuff BUS: ownbka 6ydepa
2 OrderCode OLwmnbka koga KomaHpl

Koz, owmbkm ykasbliBaeTcs B COOOLLIEHMSIX B MEHIO AMArHOCTUKM Ha
mecTHom gucnnee un B N0 VAMPSET.
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5. DYHKUUKN U3MmepeHus

5.1. UamepeHus, ucnonbayembie pyHKLUEN yroBOW 3aUmThbI

N3mepeHus Toka B TPEX dasax 1 TOKa 3aMblKaHUs! Ha 3EMITO 19
OyroBOW 3aLLUMTbI OCYLLECTBASETCS SIEKTPOHMKOM (CM. PUCYHOK).
ONeKTPOHMKA CPABHMBAET YPOBHM TOKA CO 3HAYEHMSIMM YCTABOK
cpabaTbliBaHWSA U BbIOAAET ABOUYHbIE cUrHanbl "1>>" nnan "lo>>" ong
@YHKUMKM OyroBOM 3aWmThl B C/ly4ae NPeBbILeHNS npegena. B pacyér
NPVHMMAIOTCS BCE COCTaBSIOLLME TOKOB.

Curnanbl "I>>" n "lo>>" cBs3aHbl ¢ Yynom FPGA, KOTOpbIi
OCYLLECTBNAET QYHKLMIO yroBO 3awmThl. [NapameTpsl
cpabaTbiBaHMs HadbiBaloTcs "I>int" 1 "lo>int" Ha mecTHOI naHenu LCD
nnu B MO VAMPSET, 3T HACTPOWKM MCMOJIb3YIOTCS NPU YCTAHOBKM
YCTaBOK 151 91EKTPOHUKM.

TOYHOCTb M3MEpPEeHNs A5 AyroBon 3almTbl COCTaBAseT +/- 15% Ha

500,
R
Jul + o+ A
e
lo
L CONP

<}
HRESHOLDFIE
* lo==] [l==

COMF,
MEMORY

FRGA

A
o
-t

CPU

Puc. 5.1-1 VameputenbHas norvika ans QYHKLMW 4YroBOU 3aLUNThI
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5.2. UamepeHus, ucnonbiyemoie yHKUUAMU CBA3N,
nonb3oBaTtenbCckum uHTepdencom nMbo apyrumu
hyHKUUAIMH

Bce npsimble n3amepeHns 0CHOBaHbI Ha 3Ha4YeHMUSIX OCHOBHOW 4acTOThl.
NckioyeHns cocTaBnsoT 4acToTa U MTHOBEHHOE 3HaeHme Toka Ans
OyroBov 3almTbl. BONbLIMHCTBO QYHKUMIA 3aLLMTLI TAKXXE OCHOBaHbI
Ha 3Ha4YE€HNSIX OCHOBHOW 4aCTOThl.

JaHHbI pUCYHOK NOKa3bIBAET OCLMIOrPaMMy, OCHOBHYIO
COCTaBNSIOLLYIO YacToThl f1, BTOPYIO rapMOHUKY f2 1 oeincTeyioLLee
3HauyeHne B 0cO060OM cryyae, koraa dopma Toka CUNbHO OTAMYAETCS OT

CUYHYCOMAbI.
10 Load = 0% 100-=°§‘
=
N =
rms S
r— 2/£1 (% 2
55 I\ (;o) 50 %-g
i T S
% 2 .~ /\ Mg
§0 I T A A v o s A P g
5
-5 V
v
-10 I

0.00 0.05 0.10 0.15 0.20 0.25 0.30
Time (s) InrushCurrentLoad0

Puc. 5.2-1 lNMpumep pasnnyHbix 3Ha4YEHWI ToKa Npum nycke TpaHcgpopmaropa
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5.3. ToyHOCTb U3MepeHUs

®azHble Toku | ¢, | 5,1 5

Jnana3oH namepenns

0.025-250A

MorpelHocTb IS7.5A

0.5% oT Benu4nHbl unu 15 MA

[>7.5A

3% OT BENIMYMHDI

Junana3oH yacToTbl cocTaBnseT: 45-65 Iy,

Bxop HanpshxeHua U

Ncnonb3oBaHne BXOA0B HaNPsKeHWst 3aBUCUT OT KOHUrypauum
napmMeTpPOB pexmnma naMmepeHns Hanpsxxenus. Hanpumep, U byaoet
HanpshXeHem HyneBol NocneaoBaTelbHOCTU, €CNN BbIOPaH PEXUM

"Uo".

[unana3oH namepenns

0.5-175B

MorpelwHocTb

0.5%mnmm0.3B

Iwnana3oH YacToThbl cocTaBnsaeT: 45-65 Iy,

Bxop Toka HyneBou nocnepoBatesbHOCTHU |0

[nana3oH namepenns

0.0-10xly

MorpelHocTb < 1.5xly

0.3% o1 BenninHbl unu 0.2% ot In

1> 1.5xly

3% OT BENNYMHDI

Iwnana3oH YacToThbl cocTaBnsaeT: 45-65 Iy,

HomuHanbHble 3HaYeHus In coctansaoT 5A, 1A nnmn 0.2A. 310
YTOYHSAETCS B KO 3akasa yCTPOMCTBa.

YacTtoTa
JnanasoH namepexus 16-75Twy,
MorpelHocTb 10 My,

YacTtoTa N3MepPAeTCHd Nno TOKOBbIM CUTHANAM.

BbicLuMe rapMoHUKM

MorpelHocTb [,LU>0.1PU

2% ep,. n3mepeHus

YactoTa 0OHOBNEHMUSA

pas3 B CeKyHay

Junana3oH YacToTbl cocTaBnsaeT: 45-65 Iy,

KTV DTG [%]F YkasaHHas TOYHOCTb M3Mepenus He

OencTenTeNbHa /18 GYHKLUWIA yroBOM 3aLUMThI.
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5.4. [lencTayowme 3HaveHns

52

[dencrtayiowee 3Ha4eHNe TOKOB

YCTPOWCTBO BbIMMCASET OENCTBYIOLLEE 3HAYEHNE TOKA B KaXO0M
dase. MakcMmManbHoe 1 MUHMMASIbHOE OENCTBYIOLLEE 3HAYEHNE
TOKOB 3aMynCbIBaAOTCS U COXPAHSOTCS. (CM. raBy 5.7).

2 2 2
I . :\/If1 +1, +o s

[encTByowee 3Ha4YeHME HaNpsHKeHUm

YCTPONCTBO BbIHUCIAET LENCTBYIOLLEE 3HAYEHNE HAMPSXKEHNIA.
MakcumManbHoe 1 MUHUMASTBHOE OENCTBYIOLLEE 3HAYEHNE TOKOB
3anMChbIBaOTCA M COXPaHAOTCS. (CM. raBsy 5.7).

2 2 2
U, = U +U S+t U s
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5.5. lapmoHukn n obuwas HecuHyconpganbHocTb (THD)

YctponcTeo BbidmcnseT THD kak NpouUEeHT OT TOKOB W1 HaNpsiXXeHui Ha
OCHOBHOW 4acToTe.

YunTbIBAIOTCA rAPMOHMKM OT 201 00 1501 Ansg dasHbIX TOKOB 1
HanpsbkeHuin. (179 rapmoHmka OygeT 4aCTUYHO YYTEHA B 3HAYEHNUN
15001 rapMOHUKN. 3TO NPOUCXOAMNT U3-3a NPUHLMMNOB LM(POBOro
n3mepeHus.)

Cop,epx(aHme rapMOHUK BbIUCIIIETCS MO CneayoLen popmyne:

15

> i

1

THD == me
h

1

h, = OcHoBHas rapMoHMKa

h, 45 = 0OcTanbHble rapMOHUKY

Mpumep
h;=100A
hy=10A
h,=3A
hy;=8A
10 +3> +8°

THD = =13.2%
100

B naHHOM cnyyae AencTBYOLLEE 3HAYEHME TOKA PABHO:

RMS =+/100> +10” +3> +8> =100.94
Opyrum cnoco6om Bbluncnexnmns THD aBnsieTca ncnonb3oBaHne

OENCTBYIOLEro 3Ha4YeHNs BMECTO 3HAYEHUS OCHOBHOM rapMOHUKN. B
TakoM cnyyae, 0TBeT Ans npumMepa Boile oyaet 13.0%.
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5.6. BennunHa Harpyskm

YCTPOWCTBO BbIMUCASET, HaNpumep Tok Harpy3ku IL1, IL2, IL3 n
3HavyeHuns mowHocTten S, P n Q. Bpemsa perynupyeTtcs napameTpom
"Demand time" (Bpems Harpy3sku) B gnanasoHe ot 10 0o 30 MuHyT.

3HauyeHus napaMeTpPoB Harpy3ku

MapameTtp | 3HauyeHue | Ep.u3am. | OnucaHune Set
Bpewms 10...30 MVH. Bpewms Harpysku (Bpems Set
ycpenHeHus)

3Ha4yeHus osiIs OCHOBHOWM rapMOHUKU

IL1da A dasHbIi Tok Harpyaku IL1

IL2da A da3Hblii TOK Harpy3ku L2

IL3da A dasHbIi Tok Harpy3ku IL3

Pda kBT MoTpebneHne akTUBHOM
MoLlHocTn P

PFda KoaddurumeHT MowHocTm
Harpy3ku PF

Qda KBap MoTpebneHune peakTUBHOM
MoLHocTn Q

Sda KBA MonHas MOLLHOCTb Harpy3km S

[eincTByowme 3Ha4YeHus

IL1da A Demand of phase current IL1

IL2da A Demand of phase current IL2

IL3da A Demand of phase current IL3
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5.7. MakcumanbHble U MUHMMANbHbIE 3HAYEeHUA

MuHMMasnbHbIE 1 MakCHMManbHble 3HAYEHUS PErNCTPUPYIOTCS C
BPEMEHHBLIMM METKaMM CO BPEMEHW NOCNEAHEr0 PYYHOro OOHYNEeHNS
nnbo ¢ nocneaHel nepesarpy3kn yecTpoincTea. JocTynHble

K COXPaHEHNIO MUHUMANbHbIE N MAKCUMalbHbIE BENNYMHbI
npeacTasieHbl B TabNMLE HUXeE.

Min u max 3HauyeHus Be/IM4YMH

OnucaHue

IL1, L2, IL3 ®da3Hblii TOK (3HAYEHKE Ha OCHOBHO YacToTe)
ILIRMS, IL2RMS, ILBRMS da3Hblii TOK (aeicTBytoLLEee 3HAYEHNE)

lo1 Tok HyneBo NoCNefoBaTeNbHOCTU

u12 JInHenHoe HanpsxeHne

Uo HanpsxeHve HyneBoin nocnenoBaTebHOCTH

f YactoTa

PQ,S AKTMBHas, pekaTMBHas 1 NoHas MOLLHOCTb

IL1da, IL2da, IL3da

3HaueHNst GpasHbIX TOKOB HArpy3Kku

IL1da, IL2da, IL3da
(oencTs. 3Ha4YeHwue)

3HayeHns GasHbIX TOKOB Harpy3ku (4EencTs.
3HayeHune)

PFda

3HayeHne KoadPUuLMeHTa MOLLLHOCTK

m JlOCTYMHOCTb M3MEPEHNS HANPSXKEHNS 3aBUCUT

OT BbIOPaAHHOr0 pexnma n3MepeHus.

MapameTp "ClrMax" sBnsieTcs 00LMUM A9 BCEX 9TUX BENINYMH.

MapameTpsbl
MapameTtp | 3HayeHue OnucaHue Set
ClrMax Cb6pocuTb BCe MakCUMasibHbIE 1 S
- MVHMMaJIbHbIE 3HAYEeHUS
OumncTnTb
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5.8. MakcumanbHble 3Ha4YeHUsa 3a NnocneaHUn mecay
n 12 mecsues

HekoTopble MakcumMasibHble 1 MUHUMaNbHbIE 3HAYEHMS 3a NocefHne
31 oeHb 1 nocnegHne 12 MecsauUeB XPaHATCS B 3HEPrOHE3ABUCUMON
namaTh yctpornctea. COOTBETCTBYIOLUME BPEMEHHbLIE METKN XPOHSATCS
0o 31 gHa. Pernctpmpyemble BenvYMHbI NpeacTaBneHbl B Tabnumue

HIXe.
MapameTp Max Min OnucaHue
IL1, L2, IL3 X ®da3HbIi1 TOK (HA OCHOBHOI YacToTe)
lo1 X Tok HyneBow NoCAe[0BaTENLHOCTM
S X MonHas MOLHOCTb
P X X AKTVBHast MOLLHOCTb
Q X X PeakTnBHasg MOLLHOCTb

BennynHa MoxeT ObITb 3HAYEHMEM OQHOr0 Nepruoaa nn CPeaHNM
3Ha4YeHneM, cornacHo napametpa "Timebase".

MapameTpbl perucTpoB gHA U Mecsua

MapameTp | 3HayeHune | OnucaHue Set
Timebase MapameTpbl Anst Bbibopa Tvna perncTpupyemMbix | S
BEJINYVH.
20 mc CO6op MakC v MUH BENMYMH 33 OZMH Nepuog, *)
200 mc C6op MUKC 1 MWUH CpeaHux 3HaveHuii 3a 200mMc
1c C60op MUKC 1 MWUH CPEAHUX 3HAYEHWI 3a 1C
1 MUH C60op MUKC 1 MWUH CPEAHUX 3HAYEHWIA 38 TMUH
Harpyska C60op MUKC 1 MWUH CPEAHUX 3HAYEHWIA HArpy3KK
(cm. rnasy 5.6)
ResetDays C6poc pernctpos 3a 31 AeHb S
ResetMon Cbpoc pernctpos 3a 12 mecsues S

*) 3TO AENCTBYIOLLEE 3HAYEHNE BENMYMHBI 32 OOMH NEPUO, 0OHOBNAIOLLEECS Kaxable
20mc.
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5.9. Pe>kumbl usmepeHuns HanpaxkeHus

B 3aBMCUMOCTHM OT TMMNa NPUMEHEHNS Y UMEIOLLIXCS
TpaHchOPMaTOPOB TOKA, YCTPOMCTBO MOXET ObITb MOAKNOYEHO
N1BO K HANPSKEHNIO HYNIEBOW NOCEA0BATENBHOCTA, IMHENHOMY
1 GasHoMy HanpskeHWto. HacTpanBaemeblin napameTp "Pexum
N3MepPEeHNst HanPsXXeHns" oXeH ObiTb YCTAaHOBNEH B COOTBETCTBUN
C MCMNOJb3YEMbIM COEAUHEHMEM.

JocTynHble pexumsl:

"Uo"
YCTPONCTBO NOAKMNOYEHO K HAMPSXEHNIO HYNIEBOM
nocnenosartesibHOCTU. [I0CTyrnHa HanpasieHHas 3alimTa oT
3aMblkaHUs Ha 3eMJ1l0. IamepeHmne NMHENHOT O HanpsXXeHus,
N3MepeHNE SHEPINN 1 3aLLNTBI MO NOBLILLEHUIO U MOHUXEHNIO
HanpPsKeHWs He LOCTYMHbI.

"1LL"

YCTPOCTBO NOAKMOYEHO K IMHENHOMY HAanNpPsXXeHno. JJoCTynHO
N3MEepPEHME HaNPsHXeHWs B 0OHOM (ase 1 3aLMTbl MO MOHKEHWNIO
1 NOBBILLEHMIO HANPSXKEHNS. HanpaBneHHas 3awmTa oT 3aMblKaHus!
Ha 3eMJTI0 HE AOCTYMHA.

"1LN"

YCTPONCTBO NOAKMNOYEHO K OAHOMY (Da3HOMY HaMPSXXEHUIO.
JocTynHO n3MepeHus HanpskeHus B O4HON ¢ase. B ceTax

C rNyX03a3eMNEHHOM 1 KOMMNEHCMPOBAHHOW HENTPAbIO
OOCTYMHbI 3aLLMTbI MO MOHUXEHWIO U MOBLILLEHNIO HANPSKEHWS.
HanpasneHHas 3awimTa OT 3aMblKaHWS Ha 3EMJIKO HE JOCTYMNHA.
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L1 L2 L3

Il'uall

Puc. 5.9-1 Cxema "pa3oMKHYThIN TPEYronbHUK" B pexume namepenuns "Uo"

Ll L2 L3

10

"L

Puc. 5.9-2 NamepeHne TMHEenHOro HanpsixxeHvs B pexume namepenms "1LL"

L1 L2 L3

10

l|'4I LN“

Puc. 5.9-3 Namepenmne gpasHoro HanpsixkxeHus B pexuvme namepenmns "1LN"
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5.10. CummeTpUyHbIE cocTasnalowme

B TpéxdasHoii cucteme, HanpsiXXeHUst 1 TOKN MOTYT ObiTb Pa3/10XeHbI
Ha CUMMETpPUYHbIE COCTOBNSIOLLME, cornacHo PopTeckbto (1918).
CMMMETPUYHBLIMI COCTaBASIOLLMMU SBASIOTCS:

e [lpsmasn nocnenoBaTenbHOCTL 1
e (OOpaTtHasnocnenoBaTeNibHoCTb 2
e Hynesas nocnegoBatensHOCTL 0

CuMMeTpUYble COCTaBNSIOLLE BbIYMCAAIOTCS B COOTBETCTBUN C
ypPaBHEHVSIMU:

s/t ouu
S, =§1 a a|lV| me
S, 1 & a|\W

S, = cocTaBnsioLLas HyneBoi NocnefoBaTeNbHOCTH
S, = cocTaBnsoLLAs NPSMOiA NoCNe0BaTeNbHOCTY

S, = cocTaBnsoLLas 06aTHO NOCNEeA0BaTENLHOCTM

a=1/120° = - %+j73 , ONepaTop NoBOpOTa

U = BekTop ¢asbl L1 (pasHbii TOK)
V = BekTOp a3kl L2 (PpasHbIin TOK)

W = BekTop dasbl L3 (pasHbI TOK)
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5.11. MNMepec4ET NepBUYHbIX U BTOPUYHbIX BENUYUH
n oTo6pakeHue B ab6CONOTHLIX eAnHULax

5.11.1. Nepec4éT ToKoB

60

MHorune namepsiemble BeIMYMHbI NPEACTABEHbI B MEPBUYHOM
maclTabe, XoTa pese NoOAKN0YAETCS KO BTOPUYHBIM CUrHaNaM.
HekoTopble n3mepsieMble BENNYMHLI 0TOOPAXAIOTCS B OTHOCUTESbHbIX
eaVHMLAX - B LONSX UK B NpoLeHTax. MNoyTr Bce yCcTaBku
cpabaTblBaHUS 3a4al0TCS, NCMONb3ys MacwTab. MacwTabupoBaHme
NPOV3BOANTCS C UCMOJSIb30BAHNEM MMEIOLLIMXCS TPaHCHOPMaTOpPOB
TOKa M HaNPsHXEHNS.

Cnepnyolume ypaBHeHUst MacLUTabupoBaHus OyayT nosie3Hsl Npu
NPOBeAEHNM BTOPUYHOIO TECTUPOBAHMS.

KTV TR % 13 HomuHanbHbIf TOk BXOAA yCTpoiicTea - 5 A, He

BNUSIET HA YpaBHEHMA MacLUTabupoBaHus, HO
onpeaensietT AguanasoH U3MepPEeHus U MakCcUMalsb-
HblA [0MYCTUMBIN NPOAOIKUTESNbHBIN TOK.

MepBuyHOE M BTOPMYHOE MacLuTabupoBaHue

MacwrabupoBaHue ToKa

BTOPUWYHBIN = NEPBUYHbIN CTPR]

Lopr =L gpc CT—
SEC

NEPBUYHBIN => BTOPUYHbIN CT
SEC

CTy

Tspe =1L pp

Lns Toka Hyneeoit nocnegosartenbHOCTL 4515 BBoAaA |, NCNONb3ynTe
cooTseTcTByOUWEe 3HAYeHNA CTpg 1 CTgeq. And CTyneHeit sawmrhl
3amblKaHWA Ha 3eMto C curHanamu localc, MCnonb3yinTe 3HaYeHNs
¢dasHoro Toka TT ana CTpg 1 CTgee.

Mpumep 1: 13 BTOPUYHOIO K MEPBUYHOMY.
CT=500/5

Tok Ha Bxozie pene 4 A

= MepBuyHbIiA TOK: Ipg, = 4x500/5 =400 A

Mpumep 2: 113 NepBUYHOIO KO BTOPUYHOMY.
CT=500/5

YcTtpoiicTteo nokaseisaer lpg, =400 A

= BTOpWYHbIN TOK: Igec = 400x5/500 = 4 A
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OTHocuTenbHoe MacwTabupoBaHue (PU)

Ina ¢asHbix TokoB Arcl> stage
1 pu = 1xlyope = 100 %, roe

IMODE 9TO HOMWHANbHBIN TOK ABUrATENS UM HOMUHANBHOE 3HAYEHUS
Oonga npucoeanHeHnd.

Lng Toka Hynesow nocneposatensHoCcTH U Arcl>stage
1 pu = 1XCTggc ANA BTOPUHHON CTOPOHBI
1 pu = 1XCTpg, ANa NEPBUYHON CTOPOHBI.

MacwrabupoBaHue ¢pasHoro MacwrabupoBaHue
Toka ucknouas Arcl>stage TOKa HyneBou
nocneaoBaTeNibHOCTH
(3lo) n pasHoro Toka
ans Arcl>stage

BTOPUYHBIN =
OTHECVIT. I, = —C]]S"EC : (;TP Rl I, = —CI;EC
SE MODE SEC
sTopen oot wes |,
sec —4py " Cdspe CT sec =1 py + Cligge
PRI

Mpumep 1: [NepeBon BTOPUYHOI0 ¢ha3HOro Toka B OTHOCUTESIbHOE
3HayeHwue nckoyas Arcl>.

CT=750/5

Imope =925 A

Tok Ha Bxoge pene 7A

= Tok B 0.€.:

lpy = 7x750/(5x525) = 2.00 pu = 2.00 xlp;ope = 200 %

Mpumep 2: MepeBo BTOPNYHOIO Ga3HOro TOKa B OTHOCUTENIbHOE
3HaveHue onisa Arcl>.

CT=750/5

Tok Ha Bxoze pene 7A

= Tok B O0.€.:
lpy=7/5=1.4pu=140%

Mpumep 3: [MepeBog Toka B 0.e. BO BTOPUYHbIV 1ckodas Arcl>.
CT=750/5

Imope = 925 A

Hactpoiika pene 2xlyope = 2 pu = 200 %.

= BTOPWYHbLIN TOK:

lsec = 2x5x525/750 =7 A

Mpumep 4: lNepeBo Toka B 0.€. BO BTOPUYHbIA Arcl>.
CT=750/5

Hactporika pene 2 pu = 200 %.

= BTOPWYHbIN TOK:

lsec =2x5=10A

61




VAMP 321

DYHKLWN U3MepeHUst

62

Mpumep 5: NepeBo BTOPMYHOI0 $HasHOro Toka B OTHOCUTESIbHOE
3HaYeHne Ana Toka HyneBow nocnegoBaTensHocTu. Bxon - | 4

CT,=150/1

Tok Ha Bxoge pene 30MA.

= TokB0.€.:Ip;=0.03/1=0.03 pu=3 %

Mpumep 6: MNepesop Toka HyEBO NOCNEN0BATENIbHOCTY B 0.€. BO
BTOPWYHbINA. Bxop - |4

CT0=50/1

Hactpoiika pene 0.03 pu =3 %.

= BTOpn4HbIf TOK: |gge = 0.03x1 = 30 MA

Mpumep 7: [NepeBog BTOPUYHOIO TOKA HYNEBOW
nocnefoBaTelbHOCTU B 0.€... Bxod - | c i

CT=750/5

Tokn Ha Bxoge pene 0.5 A.

lp=1i3=0.

= TokBo0.e.:lp;=0.5/5=0.1pu=10%

Mpumep 8: MNepeBog TOKA HYNEBOIM NOCNEAOBATENILHOCTM U3 0.€. BO
BTOPUYHBIA. BXOA, - | g k-

CT=750/5

Hactpoiika pene 0.1 pu= 10 %.

= Ecim |, =15=0, To BTOPW4HBIA TOK K || 1 ByaeT Igec =0.1x5=0.5A
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5.11.2. MNepecyET HanpaXKeHUs

MepBuyHOE/BTOPUYHOE MacLLUTaOUpPOBaHME JIMHEWHDbIX

HanpsHXeHuu
MacwtabrupoBaHue NIMHERHbIX HanpPsHKeHUIA
Pexum namepenms Pexunm namepexuns
HanpsixeHus = "1LN" Hanpsixexus ="1LL"
BTOPUWYHbBIN =
puHbi ey Vo ~ VT
MepBUYHbIN et =Ugpe Upry =V3-Ugye
VTSEC VTSEC
NEPBUYHBIN =
BTO o _ VTSEC _ UPR] VTSEC
PUYHbIN U =U,, - U = .
SEC PRI VT SEC \/— VT
PRI 3 PRI

Mpumep 1: BTopryHoe B nepBrYHOE. Pexnm namepeHuns
HanpsxeHnmsa "1LL".

VT =12000/110
HanpsxeHwne Ha Bxoge pene 100 B.
= MepBuuroe HanpsxeHne Upg = 100x12000/110 = 10909 B

Mpumep 2: BTopryHOE B NepBUYHOE. PEXMM N3MEPEHNS
HanpsbxkeHms "1LN".

VT =12000/110
HanpsixeHue Ha Bxoge pene 57.7 B.
= Mepeu4Hoe HanpsxeHue Upg, = V3x58x12000/110 = 10902 B

Mpumep 3: NMepBMYHOE BO BTOPUYHOE. Pexunm namepeHms
Hanpsixexnmsa "1LL".

VT =12000/110

MokazaHua yctpoicTtea Upg = 10910 B.

= BropuyHoe HanpsxeHune Ugg = 10910x110/12000 = 100 B
Mpumep 4: NepBrYHOE BO BTOPUYHOE. PexXnmM namepeHus
HanpsbkeHus "1LN".

VT =12000/110

MokasaHus ycTpoicTea Uy, = Uy = Usy = 10910 B.

= BTopunyHoe HanpsxeHve

Ugge = 10910/v/3x110/12000 = 57.7 V4
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OTHocuTenbHoe macwTtabupoBaHue (PU) nuHeHbIX

HanpsHXeHun
OpHa o.e. =1 pu = 1xUy = 100 %, roe Uy = HOMUHaIbHOE HanpskeHue
TH.
MacwTabupoBaHue NUHENHbIX HanNpPsHXeHU
Pexum namepexuns Pexwvm namepenus
Hanpsxexns = "1LL" HanpsxeHus = "1LN"
BTOPUWYHbII = OTHOCHT. U U
U, = SEC U, = \/5 . sEC
VT g VT e
OTHOCMWT. = BTOPUYHbII T VT
— _ SEC
USEC - UPU 'VTSEC USEC - UPU ’ \/g

Mpumep 1: BropnyHoe B 0.€... Pexum namepeHns HanpsxeHuns
"1LL".

VT=12000/110

Un = VTeg)

HanpsxeHune Ha Bxoge pene 110 B.

= HanpsxeHue B 0.e.

Upy =110/110=1.00 pu = 1.00xUy10pe = 100 %

Mpumep 2: BTOpuyHOE B 0.€... PeXrM namepeHns HanpsskeHus
"1LN".

VT=12000/110

JInHenHoe HanpsihxeHne Ha Bxoae pene 63.5 B.

= HanpsixeHuve B 0.e.

Upy = V/3x63.5/110x12000/11000 = 1.00 pu = 1.00xUy =100 %

Mpumep 3: O.e. BO BTOPUYHOE. PEXMM N3MEpPeHNst HanpsiXXeHns
"1LL".

VT =12000/110

Mokasanusa yctporctea 1.00 pu = 100 %.
= BTOpun4yHOE HanpsixeHne

Uggc = 1.00x110x11000/12000 = 100.8 B

Mpumep 4: O.e. BO BTOPUYHOE. PEX1M M3MEPEHNS HANPSIXKEHWS
"1LN".

VT =12000/110

MokasaHus yctpoinctea 1.00 pu = 100 %.

= Pa3Hoe HanpsXXeHne Ha BXxode pene
Usge = 1.00x110/+/3x11000/12000 = 63.5 B
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OTHocuTenbHoe maclutadbupoBaHue (PU) HanpsxeHus
HYJIEBOW NOC/Ie[0BaTEeNIbHOCTH

MacwiTabupoBaHue HanpsXXeHUs HYNIeBo
nocnepoBaTtensHocTn Uo

Pexunm namepeHmns HanpsxkeHuns = "Uo"

BTOPUYHBIA => OTHOCUT. U
—  SEC
U, =-—22-
T
0SEC
OTHOCMT. = BTOPUYHbINA — .
Usee =Upy *Uosic

Mpumep 1: BTopuyHoe B 0.e. Pexum namepeHuns HanpshxeHmsa "Uo™.

OT0 HacTpanBaemoe 3Ha4YeHne, COOTBeTCTRYOLLEee Uo npu "nonHom
3emsne”.)

HanpsxeHne Ha Bxoge pene 22B.
= HanpsixeHune B 0.e.
Upy=22/110=0.20 pu=20 %
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6. DYHKUUN KOHTPONA

6.1. BoixogHble pene

66

BbixoaHble pene Takxe Ha3blBalOTCA LMMPOBLIMU Bbixodamu. JToboi
BHYTPEHHWIA CUrHAN MOXET ObITb MOAKIIIOYEH K BbIXOAHbLIM Pene ¢
NCMNONb30BaHNEM MaTPULLbl BbIXOAHbBIX CUTHANOB U/UNK MaTPULLbI
BbIXOHbIX CUrHANOB. BbixoaHble pene MOoryT ObiTb HACTPOEHLI C

yaepxaHuem unu 6e Hero.

PasHuua Mexay pa3mMmblkatomMMn n CUrHaJibHbIMM KOHTaKTaMun

3aKJII04AETCS B OTK/IOYAIOLEN CNOCOOHOCTM NOCTOSIHHOIO TOKA.
KoHTakTbl B HOPMasSibHOM MOJSIOXEHUN-PA3OMKHYTbI, KDOME pesie
TpeBorn A1, KOTOPbI MEHSIETCS Yepes KOHTaKT.

MapameTpbl BbIXOAHbLIX pene

MapameTtp 3Hauenue |Ep.u3m. |OnucaHue Mpum.
T1...Tx 0 CoCTOSIHME BbIXOOHOMO pene F
OOCTYMHbIN 1 OTKJItOYEHUS
repeyeHb
rnapameTpoB
3aBUCUT OT
KOMMYecTBa u
Tmna kapt I/0.
Al 0 CoCTOsIHME BbIXOAHOMO pese F
1 OTKJIIOHEHUS
IF 0 CocTosiHME pene nHanKaLmm F
1 BHYTPEHHEr 0 NoBPEeXaAeHNs
®dopcuposka | Bkn ®nar dopcuposku ans Set
Bbikn BbLIXOZHOrO pene s uenemn
TECTUPOBAHMS. ITO OOLLNIA
dnar ans Bcex BbIXOAHbIX pene
1 cTatyca CTyrneHen 3awmnThbl.
Jliobble popcupyembie pene
1 3TOT pnar aBTOMaTU4ECKN
cOpacbIBalOTCS M0 UCTeYEeHNE
5 MUHYT.
AUCTAHLUUOHHbIE UMMNYJIbCbI
Al 0.00...99.98 |cex OnuHa umnynbca ana npsmoro | Set
nnm ynpaBieHns BbIXOAHLIM pene
99.99 no npotokony ces3un. 99.99cek
= 6ecKkoHe4HoCcTb. COpoc
OCYLLECTBNAETCA NYyTEM BBOAA
"0" B napameTp NpsiMoro
ynpaBneHus.
HasBaHus BbixogHbIX pene (pepaktupytotcs Tonbko B VAMPSET)
Onucanne Crpoka HassaHuns B VAMPSET. Set
DJINHOW He o ymonyanmio:
6onee 32 "Trip relay n", n=1...4 nnn
CUMBOJIOB "Alarm relay n", n=1

Set = n3ameHsieMbIn napameTp (Hy>XeH Naporb)

F = N3meHsiem npun akTvBHOM drare
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6.2. Uucpposbie Bxoabl

LindppoBble BXOAbI OCTYMNHbI ANS Lesien KOHTPos. KomyecTso
BX0O0B 3aBMCUT OT yncna un tuna kapT I/O. MNonsgpHOCTb - HOPMaJIbHO
OTKPbITbIi/HOPMaJIbHO 3aKPbIThIA 1 3aepXXKa BPEMEHM MOTYT ObITb
HaCTPOEHbI, B 3aBUCMMOCTU OT NPUMEHeHNs. CurHasnbl 4OCTYMHbI A8
MaTPWLLbl BEIXOAHbIX CUrHANOB, 6110K-MaTPULLbl, IPOrPaMMHON NOrMKK
nosib3oBaTtens n 1.4,

Lndposble BXoabl TPEOYIOT BHELUHMIA UCTOYHWUK MUTaHKS (MOCT. UAn
nepem. Tok). HopmanbHbIi yPOBEHb aKTUBALMN MOXET ObITb BLIOPAH B
Kofle 3aKasa.

Kop 3akasa HomuHanbHoe HanpskeHue

1 24 B noct. Toka / 110 B nep. Toka

2 2110 B noct. Toka / 220 B nep. Toka
3 3220 B nocT. Toka

Korma ncnonb3yetcsa 110 n 220 B nep. Toka ans aktmeaumm
UMPPOBOro BbIXOAa, AO/MKEH ObITb BoIOpaH pexuM nep. Toka, kak 310
MoKa3aHo Ha KapTUHKE:

DIGITAL INFUTS

7 DIGITAL INPUTS
| Mode AC |

Puc. 6.2-1 Pexum Bbibopa nep. Toka B VAMPSET

971 BXOAbl MAEaNbHO NOAXOASAT ANa nepeaadn MHGopmaumm o
MOJSIOXEHNN KOMMYTALIMOHHOrO 060pYyA0BaHNsA B YCTPOMCTRBO.

J1eiibnbl 1 TEKCT ONMcaHns MoryT ObITb 0TPeaakTMpoBaHbl B VAMPSET,
COrNacHo NpumeHeHus. J1eibbl ABAS0TCA KOPOTKUMU UMEHAMM
napamMeTpoB, UCMOJIb3YEMbIX HA MECTHOW NaHenn, a onncaHms
SABNAOTCA AMMHHBIMU UMEeHaMN, ucnonbdyembimn VAMPSET.

m BeicTpoaencTayoLme GyHKLMM AyroBOA 3aLLMUTLI

NCNONb3YIOT ABONYHbIE BLIXOAHbLIE CUTHAbI
BMECTO LUMPPOBbIX BXOAO0B (M0Ap0o6Hee 06 3TOM
yuTanTe B rnase "[lyrosas 3awmTa” n "[JBonyHbIE
BXOAbl 1 BbIXOApl".)
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MapameTpbl LUPPOBLIX BXOAOB

13 32 CMMBOJIOB

uMdpPOBbLIX BXOAOB.
Mo ymonyaxmio "DiIn",
n=1...2

MapameTp 3HaueHue En.u3m. | OnucaHue Set
DI1...Dx 0 CocTosiHMEe LUMdPOBOro
1 BXxoJa
CYETYNKM LUDPOBbLIX BXOL0B
DI1...Dx 0...65535 AKTMBHbIN CHETYMK C (Set)
NPUPOLLEHNEM
BbIAEPXKW LLNDPOBbLIX BXOLOB
DIt... 0.00...60.00 cek OnpenenéHHas Set
3afepxka ans
nepenayu
HACTPOWKA LIN®POBbLIX BXOJ0OB
NHBepTpoBaH Het [ns HopmansHO Set
Ja OTKPbITbIX KOHTAKTOB:
0=1.
[na HompansbHO
3akpbIThiX: 1= 0.
OkHo aBapwuiiHoro | Het Bes BcnnbiBatoLLLEro Set
cobbITUSA Ja ovcnnes.
BcnnbiBatowmin
[ecnnei Tpeeorun
aKTUBMPYETCS
Ha NPUXoAsiLLEM
nUMnynbce LMbpoBoro
BX0AA.
On event Bkn Active edge event Set
Bbikn enabled
Active edge event
disabled
Off event Bkn Inactive edge event Set
Bbikn enabled
Inactive edge event
disabled
HA3BAHNA LIMDPOBbLIX BXO4OB (n3meHsietcst Tonbko B VAMPSET)
ey CTpoka Makc. KopoTkoe nms ans Set
13 10 cumBonos UM POBLIX BXOAOB.
o ymonyaxumio "Din™,
n=1...2
Onucaxune Crpoka makc. [nnHHOE nms ans Set

Set = n3ameHsieMbI napaMeTp (HyXeH Naposb)
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6.3. [1BOUYHbIE BXOAbLI U BbIXOAbI

NHdopmaums 0T GYHKLMIA OyroBOW 3alLmMTbl MOXET NepefoBaThes 1/
WX NOJTy4aTbCS YepPes OBOMYHbIE BXOAb! U BbIXOAbl. HOMUHAIbHbBIM
HanpspkeHnem aTnx curHanos sensetca 30B noct. Toka. BxogHo
CUrHas J0JIKEH nexatb B ananasoHe 18...42B nocT. Toka YToObl ObiTh
AKTUBMPOBAHHLIM.

JBouyHbIE BXOAbI

JBONYHbIE BXOABI MOTYT MCMOJIb30BATLCA A5 MOSY4EHUS CBETOBOM
WHAMKAUMW OT APYrUX YCTPOMCTB, YTOObLI MOYYUTh CENIEKTUBHYIO
CMCTEMY OyroBOM 3aLMUTbI. TN BXOAbI SBASIOTCS CYXUMM KOHTAKTaMM
¢ curHanom 18...42B nocT. Toka. MNoakIoYeHne CUrHanoB ABONYHBIX
BXO0B HaCcTpamBaeTcs B MaTuLax GyHKUNUIA OyrOBON 3aLLmMThI.

nBOMquIe BbIXObl

[ns noCTpoeHns CENEKTUBHOE CMCTEMbI LyrOBOM 3aLLUMTLI MOTYT
MCMNONb30BaTbCA OBOMYHbIE BXOAbI, AN Nepenayn CUrHanos
CBETOBOW MHAMKauMmM unm npoymnx curHanos (30B noct. Toka) Ha
[OBOMYHbIE BXOAbl APYrnX YCTPOMCTB.[ToaKNo4eHne curHanos
[OBOWYHbIX BbIXOL0B HACTPanBaeTCs B MaTuLax QyHKUMA yroBoin
3aWnThl.
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6.4. BuptyanbHble BxoAbl U BbIXOAb!

B naHHOM yCTpOMCTBE MMEITCSH BUPTYaslbHbIE BbIXObI 1 BXOAH!,
KOTOpble MOTYT, BO MHOIMX CUTYauUMsX, UCMOJIb30BaTLCA Kak

MX annapartHble 3KB1BANEHTLI, 32 UCKITIOYEHNEM TOrO, HTO OHU
HaxXoAATCS B NamMsATW YCTPONCTBA. BupTyanbHble Bbixoabl paboTaloT
Takxe, Kak 1 06bl4Hble LndpoBbIe BbiXoAbl. COCTOSIHME Takoro
BbIXOZA MOXET MEHSATLCS C AMCnes, No WwuHe ceasdun unun vyepes Mo
VAMPSET. Hanpumep, rpynnbl yCTaBOK MOTYT MEHSITLCS NMPW NOMOLLY
BMPTYaslbHbIX BXOOB.

MapameTpbl BUPTYasnbHbIX BXOAOB

Mapametp | 3Ha4yeHue En.usm. | Onucanue Set
VI1 ... VIx 0 CoCTOsIHME BbIPTYaIbHOr0
1 BbIX0Oa
CobbiTnst Bkn PaspeLueHve cobbITuii Set
Bbikn
HA3BAHUA LINOPOBbLIX BXOLOB (M3MEHAETCA TOJIbKO B VAMPSET)
Jeinbn Ctpoka Makc. KopoTkoe nmsi ans Set
13 10 cumBonoB BUPTYasibHbIX BXO[0B.
Mo ymonyaxmio "Vin",
n=1...4
Onucaxune CTpoka Makc. OnunHHOE nms gns Set
13 32 CUMBONIOB BUPTYaslbHbIX BXOLOB.
Mo ymonyanumio "Vin",
n=1...4

Set = n3meHsieMblin napameTp (Hy>XEH Naposb)

BupTyanbHble BbIXOAbl paboTatoT Kak BbIXOAHbLIE PENE, HO OHU He
nmetoT Gr3nyYeckoro koHTakTa. OHM NoKa3aHbl Ha MaTPULLE BbIXOOHbIX
CUrHasioB 1 610K-MaTpurue. ITU BbIXOOb! MOTYT UCMOJIb30BaTLCA B
NPOrpamMMHOV NOrvKe NOAb30BATENS M A1 UIBMEHEHNS aKTUBHOM
rpynmnbl yCTaBOK.
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6.5. dyHkunoHanbHble knasuwu / F1 n F2

Ha nepenHeii naHenn 61o0ka nMetoTcs Age GYHKLUMOHANbbIX
knasuwwm (F1 1 F2). Mo ymonyaHmio, OHM 3anporpamMmmmnpoBaHbl ans

nepexknoyerma VI1 nVI2.

NmeeTca BO3MOXHOCTb NepeHasHaunTb knasuiim F1un F2 ona

nepekKsIioYeHnss ApYrmx BUPTyanbHbIX BXOO0B MO0 A58 KOHTPONS
obbekTa. Bibop GyHKUMIA AaHHbIX KnaBuLw ocyllecTenseTca B M0
VAMPSET B meH10 "®YHKLIMOHAJIbHbIE KJTABULLIN"

MapameTpbl GYHKUMOHANbHbIX KN1aBULL

NnepeksIioyaeT BUPTYasbHbIN
Bxof 4

DyHKUMOHaNbHas knaswuLia
paboTaet B pexmme
ynpaBieHnst 06bekToM

1 KNaBuLIa MOXET ObITb
HacTpoeHa Kak: "undpoBon
BbIXOZ, 4J1S MECTHOTO
ynpasneHuns”

MapameTp 3HauyeHue En.u3m. | Onucanue Set
Bribop VI ®DyHKUMOHanbHas knasuwa | Set
ynpasnsemoro | : NnepeksIioyaeT BUPTYasbHbIN
oObekTa Vi4 Bxop, 1

KoHTponb :

obbekTa ®dyHKUMOHaNbHAsA KnaBuLwa
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6.6. MaTpuua BbIXOAHbLIX CUrHaNoB

72

Mpv NOMOLWM MaTPULLbI BBIXOOHBIX CUTHANOB CHHASbI LIM(POBLIX
BbIXOZI0B, CTYNEHEN 3aLLMT, NOrMYeCcKnX BbIXOAO0B 1 P. MOryT ObITb
NOAK/OYEHbI K BbIXOAHbIM pene, BUPTyasibHbIM BbIXOAaM U T.M.

m [na HaCTPOWKM BbICOKOCKOPOCTHbIX OMepaLui

YHKUMIA IyrOBON 3aLUNThI, OMXHA ObITh
ncnonbdoBaHa "MATPULA BbIXOOHbIX
CUTHAJIOB™

Ha nepenHeit naHenn ycTponcTea UMeOTCS CBETOAMOAb!I 00LLEero
HasHadyeHus - "A", "B", "C",..."N". OH1 noaxooaT o COOCTBEHHbIX
0003HaYeHnIn 3aKkasymka. MIx ncnonb3oBaHme onpenensercs
OTOENBbHOWN MaTPULIEN CBETOAMOO0B.

OnHako, Ha 610Ke Takke eCTb [1Ba CBETOAMOAA, NPUBA3AHHBIX K
knasuwam F1 n F2. MNyck 3anncu aBapuinHoro pexmnmMa v BUpTyasbHble
BbIXOAbl HACTPANBAIOTCS B BbIxOAHOM MaTpuLe. CM. npumep Ha Puc.
6.6-1.

BbixoHOE pene 1 CBETOAMOAbI MOryT HAaCTPaMBaThCA Kak
¢ Ppukcauyen curHana, Tak n 6es Heé. Pene 6e3 dukcaumm
OTCNIEXMBAIOT KOHTPONMPYMbIA CUrHAS, B TO BPEMSI Kak penie C
durKcaumeit ocTaloTCs akTMBHBIMM A@Xe eCNN CUrHas nponari.

B ycTpoiicTBe nmeetcs obimin curHan copoca, ans Bcex
3adMKCMPOBaHHbLIX pene 1 ceeToanoaoB. OH MOXET NepenaBaThes
yepes Nbon UMEPPOBOI BXO, KNABULLIEN UK MO NUHUA CBA3N.
Bbi6op Bxoga ocyuwiectensetcs ¢ nomoulbio VAMPSET B MeHI0
"Release output matrix latches”. B aT0M xe MeHI0 451 copoca MOXeT
ncnonb3oBatbes napameTp "Release latches”.

OUTPUT MATRIX
M T MW T oA L] Vil wod

St DADDT Q0 Q QG

Frog stage AR s |

® &

Prog. ntege ¥ slait s, P—ll= e ey
Py shage 7 iy

Prog. wtage ) wiar =

Puc. 6.6-1 MatpuLa BbIXOAHbIX CUTHAIOB
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6.7. Matpuua 6noKUpoBOK

C nomoLbto MaTpuLbl 6IOKMPOBOK MOXET ObITh 3a0/10KMPOBaHa

paboTa M1toboi CTyneHu 3aluTbl (kpoMe AyroBow). CurHan

6J'IOKVIDOBKI/I MOXET naBaTbCA LLVICI)pOBbIMVI BXO4aMu, CUrHaJioM

cpabaTblBaHUS UK 3anycka ItoOow CTyNeHn 3aLwmThbl Un

NpPOrpaMMHO NOrMKoN Nosib3oBatens. B maTpuue 61okMpoBky
(Puc. 6.7-1) aktmBHasa 610KkMpoBKa 0003Ha4YeHa YEPHOI TOYKOW B

nepeceyeHnn 6NI0KMPYIOLLEro 1 BIOKMPYEMOro curHana.

Output_matiix
Qutput relays Operation
Al el AL L] indicators
R
4444 _ 4444444 444
Stage 1 :_ ! :_ !
Start|> 1 =
Trip —r ¢ ': e L !
Block ! !
1 1 | 1
Stage 2 1 1 1 1
Start{-> 1 — O !
Tip [ 1 S——110 O 1
L—— | Block ! 1 ! !
n 1 1 I 1
; 1 1 1 1
| 1 1 1
1 1 | 1
1 1 | 1
> 1 T 1 !

(- L L
Digital Inputs ™ ¢ t 1
1 1 | 1

L L
T —T T

Reset all latches

Y

Puc. 6.7-1 MatpuLa 6710KpOBKU 1 BbIXOAHbIX CUrHAI0B

Block mo'rri/ Relay matrix

m Matpuua 6110KPOBKM HE MOXET MCMOb30BaTHCA

nst 6/10KMPOBKM CTYMNEHe yroBoi 3aLLmnThl.
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6.8. KoHTponupyembie 06beKTbl
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[laHHOe yCTPOMCTBO NO3BONSIET KOHTPONNPOBATb A0 LECTMN 0OBLEKTOB,
TaKMX KaK BbIK/OYATE b, PA3beAUHUTESb NN 3a3EMITSIOLLNIA HOX.
KOHTPOb MOXET OCYLLECTBATLCS MO NPUHLUMNY "BbiGOp-AeincTeme”
NN "NPSIMON KOHTPOJL".

Jlornyeckme GyHKLMM MOTYT MCNOJIb30BATLCS MPU HACTPOMKe ANg
6e30MacHOro KOHTPOJIA 40 06pa30BaHMS BbIXOAHOIO UMMYNbLCA.
O06bekThl 1...6 KOHTPONUPYIOTCA, B TO BpeMS Kak 00bekTbl 7,8 MOryT
TOJIbKO 0TOOPaxaTbCs CBOE MONOXEHME.

OcyLecTBASATb KOHTPOAb MOXHO CNEAYIOLLMMN NYTAMM;
0 Yepes MeCTHbIN gnucnnen nonb3oBaTens
o [lo yoanéHHom nnHMM CBA3N
0 Yepes umdpoBoit Bxoq,
0  DYHKUMOHANbHOW KNaBuLLIew

MoakntoyeHne o6bekTa K BbIXOAHOMY pesie MPor3BOaUTCS Yepes
BbIXOHYIO MaTpULLy (00beKTbl 1-6 OTKPbITHIN BbIX0A, 1-65 3aKpbIThIl
BbIXO/1) (HE NOHSN N0 HoOMepam. He noxoxe Ha npasay)

Taxxe nmeeTtcs BoixogHon curHan "Object failed”, koTopblii
aKTUBMPYETCA NPW OLLIMOKe ynpaBieHnst 00 bEKTOM.

CocTOSHMA 00bLEKTOB

Kaxablii 0ObeKT MMeeT CnyaytoLme COCTOSHNS:

HacTpoiika 3HauyeHue OnucaHue

CocTosiHMe obbekTa HeonpeaenéH (00) [JenctButensHoe coctosHne
BbiknioveH obbekTa
BrntoueH
HeonpepenéH (11)

OCHOBHbI€ HACTPOWKN KOHTPOJIMPYEMbIX 00BbEKTOB

Kaxablii KOHTPOANPYEMbI 0OBEKT MMEET CNeaytoLLIMe HaCTPOKK:

Hactpoiika 3HavyeHue OnucaHue

DI onst "06. BbIKN" HeT; nto6oi1 DI; MHbopmaums o BbIKITIOHEHNN

DI nns "06. BkNn" BMPTYasbHBIA BXOA MW WHbopmaumsa o BKIIOYEHUN

DI st "06. roTos” BbIXOA MHdbopmMaLmst 0 roTOBHOCTU

Makc. pnvHa 0.02...600c¢c [nvHa umnynbca komaHg,

nmnynbca BKJIIOYEHUS UM OTKITIOHEHUS

Bpems rotoBHOCTU 0.02...600c ONnTenbHOCTb UHAMKALIMK O
rOTOBHOCTU

KoHTponb 06bekTa Bkn./BbIkn. Mpsmoe ynpasnexHne
06BLEKTOM

Ecnv nsmeHeHne nonoxexust 3aHMMaeT 6onee BpemeHn "Makc.
ONMHA MMynbca”, MPONCXOAUT OLMbKa 06bekTa, MOSIBASIETCS CUrHan
"Object failure” n HeonpeaenéHHoe cobbiThe. Bpems roToBHOCTH
NCMNONb3YeTCs TOSIbKO AJ19 MHAMKALMM FTOTOBHOCTW. ECnn He 3apaH
uMbPOBOW BXOA, A5 CUrHana roTOBHOCTU 0OBbEKTA, TO BPEMS
rOTOBHOCTM HE UCMOJIb3YETCS.
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BbiX0OAHbIEe CUrHasNbl KOHTPONMPYEMbIX 00bEKTOB

Kaxaplih KOHTPONIMPYEMbIA 0OLEKT MMEET [iBa CUrHana B MaTpuLe:

BbixogHo# curHan OnucaHue
OO6beKT BbIK/IIOYEH CurHan o BbIKNOYEHHOM COCTOSHUM 0ObekTa
OO6beKT BKIIIOYEH CurHan o BKNOYEHHOM COCTOSIHUM 0ObekTa

3TN cUrHanbl BbIChIIAOT UMMYNbC YNPaBAeHNs, Koraa 00bekT
KOHTpOAnpyeTcs undpoBbIM BXOAOM, yAanEHHON wnHom, AMNB n T.0.

HacTpoiiku pna 06beKToB CYMTbIBAHUS

Kaxablii 00beKT, JOCTYMNHbIV TOMbKO OJ19 CYUThIBAHMS, UMEET
ClefyloLme HaCTPOKN:

Hactpoiika 3Ha4yeHue OnucaHue

DI nns "06. BbIKN" HeT; nto6oi1 DI; BupTYyanbHbiii | MHdopmaums o BbIKIOYEHNM
DI nns "06. BkNn" BXOZ, N BbIXOA, NHPpopmMaLms o BKIOYEHUN
Talim-ayT namexenust | 0.02 ... 600 ¢ Talim-ayT 06bekTa
COCTOSIHWS

Ecnn nameHeHne nonoxeHuns saHnmaeTt 6onee BpeMeHn "Tainm-ayTt
obbekTa", npomcxoauT ownbka oobekTa, nosienseTca curHan "Object
failure” n HeonpeoenéHHoe codbITHeE.

KoHTponb npu nomowm umdpposbix BXOA0B

OO6beKTbl MOMYT KOHTPOSIMPOBATLCS Yepe3 LUMPPOBLIE BXO b U
BUPTYyasibHbIE BbIXOAb! 1 BXOAbI. ECTb 4eTbipe HAaCTPOWKM ANist
KOHTPONMPYEMbIX 0O bEKTOB:

HacTtpoiika AKTuBEH

DI pna gucTaHUMOHHOMO BbIK/IOYEHNS B anctaHumoHHOM pexnme
DI pna AMCTaHUMOHHOMO BKIOYEHNS

DI gns MecTHOro BbIK/IIOYEHUS B mecTHOM pexunme

DI ons MECTHOro BKIOYEHUS

Ecnn ycTponcTBO HaxoamMTCa B peXrnMe MECTHOMO yrpaBfieHus, TO
BXO/bl ANCTAHLMOHHOIO YNPaBieHNs UTHOPUPYIOTCS, 1 HAOOOPOT.
O6beKT KOHTPONMPYETCH, Koraa Nno BbIOpaHHOMY BXOAY MAET UMMYIILC.
OnuTenbHoCTb MMNYybca Ha LMdPOBOM BXOAE A0SIXKHA ObITb HE
MeHbLLe 60 mc.

KoHTponb npu nomowum knaeuws F1 n F2

OO6beKTbl MOMYT KOHTPOIMPOBATLCS knasuwamu F1 n F2. MmeloTtea
[BE HACTPOWKMN:

HacTtpoiika AxTUBEH
DI ons MECTHOrO BbIKIOYEHNS B mecTHOM pexnme
DI ong MECTHOr o BKIOYEHUS

BbiOpaHHbI 00bekT nokasbiBaeTcst B VAMPSET B MeHto
"®yHKUMOHaNbHbIE KnaBuLwn”. ECiv He BbIOPaH HY OAUH OOLEKT C
MECTHbIM yrpaB/ieHneM, To oTobpaxaeTcs "-". B cnyyae, ecnu ans
O[HOW KNaBMLLIM 334aHO YNpaBAEHNE HECKONbKMMM 00beKTamMu, TO
oToOpaxaeTtcs "?".
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6.8.1. MecTHbIN/ANCTaHUNOHHbIN BbIGOP

B pexvmMe MeCTHOro ynpaefeHus, BbIXOAHbIE pesie MOryT
KOHTPOJIMPOBATLCS Yepe3 MECTHbIN OUCNIIEN NOMb30BATENS, HO HE
MOTYT YNPaBnsTLCA Yepes nocnefoBaTtesibHbIN HTepdeiic casasu. B
pexume ANCTAHLUMOHHOIO ynpaBneHns-HaobopoT.

BbIGOp MECTHOrO/AMCTAHLMOHHOMO PEXMMA OCYLLECTBASETCH Ha
MECTHOM OMUCIIee UK Yepes COOTBETCTBYOLLMI LIMGPOBOIN BXOL,
HopmasbHO, 3TOT BXOZ UCMOb3yeTCs AJ1s MepeBoa BCen CTaHumm

B MECTHbI/ANCTaHLMOHHBbIN pexum. Beibop umdpoBoro Bxona ans
BbIOOPA MECTHOrO/AMCTAHLUMOHHOIO YNPaB/ieHNs OCYLLECTBNSETCA B
MeHio "O06bekTbl" VAMPSET.

m NS AMCTaHUMOHHOrO ynpasnieHus He TpebyeTcs

naposb.

6.9. Nornyeckue pyHkUUU
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YCTPOCTBO NOAAEPXMBAET MPOrPaMMHYIO JIOrMKY NoJib3oBaTenNs s
JIOTNYECKNX BbIPAXEHWUI CUIHANOB. Jlornka co3aaétcs ¢ NOMOLLIbIO
VAMPSET v 3arpyxaeTtcs Ha yCTPOMCTBO. JLOCTYNbIHbIMU PYHKLMSMMN
ABNSIOTCS:

n

nin
nckmovatowee NN
HE

COUNTERSs

RS & D flip-flops

MakcumanbHoe KonmyecTBo Bbixogos - 20. MakcumarnbHoe
KONMNYECTBO BXOAHbIX TOrMYeCcKmX 9/1eMeHToB - 31. BxogHo
NOrMYECKNn aNEeMEHT MOXET BKJto4aTb Nt0boe KoM4YeCcTBO BXO0B.
[nsa 6onee nogpobHon nidopmMaumm 06paTuTech K pyKkOBOACTBY
VAMPSET (VMV.ENOxx).
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7. CBA3b

7.1. NMopTbI cBA3U

YCTPOINCTBO UMEET ABa GUKCUPOBaHHbIX MopTa cBa3n: nopT USB ans
cBsi3n ¢ VAMPSET v nopt COM 5 o5l cBS3K € yCTpOMCTBaMu BBOaA/
BbIBOAA AyrOBOM 3aLThI.

OnuunoHaneHO, YCTPOMCTBO MOXET UMETL [10 HETHIPEX
nocnegosatesbHbix noptoB COM 1...4 ang nocnenoBaTtesibHbIX
npotokonos (Hanpumep M3K 103) n oamH nopt ETHERNET ans
COOTBETCTBYIOLLMX NPOTOKOI0B (Hanpumep MOK 61850).

KonnyectBo AOCTYNHbIX MOCeA0BaTe bHbIX MOPTOB 3aBUCUT OT TUMa
DOMONHUTENbHBIX KapT ¢BA3KM B cnotax 9 n 10

Puc. 7.1-1. [opTsl CBA3M 1 KOHHEKTOPbI

1 - Untepderic USB ans VAMPSET
2 - Nntepdenc COM 5 (wuHa I/0 ona oyr. 3awwmThl)
3 - NHTepdelic ceaam | (Cnot 9)

4 - Nutepderic ceasum Il (Cnot 10)

KTV DTS [%]F COM 5 He siBnsieTcs nHTepdelicom Ethernet.
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7.1.1. NopT USB (MepeaHas naHens)

Pene nmeet pasbém USB Ha nepeaHen naHenu.

MpoTtokon gns nopta USB

MopT USB Ha nepeaHei naHenn Bcerga ncnosib3yeT NpoTOKON
komaHgHom cTpokn VAMPSET. JaHHbIN NPOTOKOJT HAa3blBAETCS
"GetSet" n ncnonbadyet cumsonbl ASCIl. CKOpoCTb AaHHOIO
nHtepdeinca onpeaensetca B meHto CONF/DEVICE SETUP Ha
MECTHOM gucnnee. 1o yMOn4aHnio HaCcTPOMKamMmn pene SBasiTCs
38400/8N1.

dusunueckuii uutepodeiic

dusnyeckum nHTepdelicom gaHHoro nopta aensetca USB.

7.1.2. NMopTtbl COM1...COM4

78

MocneposatenbHble nopTel COM1...COM4 cnyxart ons ceasu ¢
npotokonamy M3K 103. Tun ¢puanyeckoro nHtepderica 4aHHbIX
MOPTOB 3aBMCUT OT TN BbIGPAHHOMO AONOSHUTENBHOIO MOAYNS
cBA3u. Micnonb3oBaHMe HEKOTOPbIX MPOTOKONOB MOXET NoTpeboBaTthb
KOHKPETHOro Tuna AOMNONHUTENILHOrO Moayns, Hanpumep ProfibusDP
MOXET UCMONb30BaTLCH TOJMLKO C BHELLUHUM Mogynem Profibus VPA
3CG, B cnyyae, ecnu nHtepdencom nopta COM gasnsetca RS-232.

lMapameTpbl 3TUX MOPTOB YCTAHABNMBAIOTCSH HA MECTHOM Aucnnee
none3osartens i vyepe3 VAMPSET B meHto COM 1 PORT...COM 4
PORT.
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MapameTpsbl
Mapametp |3HavyeHue En.n3m. | OnucaHue Set
MpoTokon Bibop npoTokona ans Set
yAanEHHOro nopra
None -
SPA-bus SPA-bus (slave)
ProfibusDP NHTepdelic ans Profibus DB
mozaynb VPA 3CG (slave)
ModbusSlv Modbus RTU slave
IEC-103 IEC-60870-5-103 (slave)
ExternallO Modbus RTU master ans
BHeLwwHux |/O-moaynen
IEC 101 IEC-608670-5-101
DNP3 DNP 3.0
DeviceNet Nutepderic gna DeviceNet
mozynb VSE 009
GetSet MpoTokon cBA3M Anst
nHTepderica VAMPSET
Msg# 0..2%2-1 CuYBTUMK COOBLLEHWI C Clr
nocnegHen nepesarpysku v
cbpoca
Errors 0..216-1 OwwubKku NpoTokona ¢ Clr
rnocnenHen nepesarpysku unm
cbpoca
Tout 0..216-1 OwuGku Taiim-ayTa ¢ Clr
nocnesfHen nepesarpysku nnm
cbpoca
speed/DPS OTo6paxeHne TeKyLLMX 1)
napameTpoB CBSA3U.
CkopocTb=061T/CEK.
D=4yncno 6UT gaHHbIX
P=4€THOCTb: HOJb, YETHO, HE
4ETHO
S=yrocno cTon-6mToB

Set = n3ameHseMbIn napaMeTp (Hy>XeH Napob)

Clr = Bo3MOXeH cO6pOoC Ha HoJb

1) MapameTpbl CBA3M YCTaHABNMNBAIOTCA B crielyanbHbiX MeHio. MapaMeTpbl ans
nHTepdeiica KoOMaHOHO CTPOKM MECTHOIO NOPTa 3a4al0TCS B MEHIO HACTPOMNKM.
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7.1.3. NoprT Ethernet

MopT Ethernet ncnonbayetcs B Taknx npoTokonax kak MOK61850
1 Modbus TCP. Tun ¢pusnyeckoro nHtepdeinca 3aBUcKT oT Tuna
BbIOPAHHOMO AOMONIHUTENILHOrO MOJY/S CBA3M.

NapameTpbl
Mapametp |3HayeHue En.n3m. | OnucaHue Set
MpoTtokon Bbi6bop npoTokona ansa nopta Set
Ethernet
Her MpoTokon He BbiGpaH
ModbusTCPs Modbus TCP slave
DNP3 DNP/TCP
IEC 61850 M3K 61850
EtherNetlP Mpotokon Ethernet/IP
Port Nnn IP nopt ana npotokona(no Set
ymonyanuio 102)
IpAddr n.n.n.n Apnpec npotokona Internet Set
(3apaétca yepes VAMPSET)
NetMsk n.n.n.n Macka ceTn (3agaeTcs yepes Set
VAMPSET)
atew default=0.0.0.0 IP agpec wnio3a (3anaérces Set
uepe3 VAMPSET)
NTPSvr n.n.n.n Cepsep ceTeBoro npoTokona Set
BPEMEHM (3aJaETCs Yepes
VAMPSET)
0.0.0.0=6e3 SNTP
VS Port Nn IP nopt ans VAMPSET Set
KeepAlive Nn WHTepsan BpemeHn TCP Set
MAC nnnnnnnnnnnn MAC agpec
Msg# Nnn Cy8T4MK coobLLEHNI
Errors Nnn CuETUMK OLLIMBOK
Tout Nnn Tanm-ayT CHETYMK

Set = n3ameHsieMbIn napaMeTp (Hy>XeH Naponb)

80



VAMP 321

CB43b

7.2. MNpoToKONbI CBA3U

MpoTokoNbl CNOCOOHLI NepeaaBaTth creayoLLme Buasl UHPOpMaLNK:
CobbiTus

NHdopmaumio 0 COCTOAHUA

NamepeHunst

KOHTpPOJIbHBIE KOMaHARI

BpemeHHas CMHXpOHM3aums

HacTpowkun (Tonbko SPA-bus n embedded SPA-bus)

7.2.1. GetSet
310 npotokon ASCII, ncnonbdyemolin VAMPSET, 1 OH MOXET
ncnonb3oBaTbes ¢ nopTom USB. MNpu HE0OX0AMMOCTH, MOTYT
ncnonb3oBaTbes Takke nopTel COM, ecnu TpebyeTcs CBS3b C
VAMPSET nMeHHO 4epes HuX.

7.2.2. Modbus TCP u RTU

[laHHble NPOTOKOJIbI YaCTO UCMONL3YIOTCS HA SNEKTPOCTAHLMSX U
apyrmx nponasoacTteax. Modbus TCP ncnonbset Ethernet, a Modbus
RTU ncnonb3yeT aCnHXpOHHYI0 cBA3b (RS-485, onToBONOKHO, RS-
232).

VAMPSET oTobpaxaeT nepeyeHb BCEX JOCTYMHbIX AaHHbIX A5
Modbus. Takxe gocTyneH oTaenbHbln 4okymeHT "Modbus data.pdf”.

Cga3b 4epe3 Modbus 06bI4HO akTUBUPYETCS A8 YOANEHHOIO NopTa
yepes MeHto Beibopa napameTtpom "Protocol”. Cm. rnasy 7.1.

IOns Hactporiku nHtepdenca Ethernet cm. rnasy "nopt Ethernet”.
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MapameTpsbl
MNapametp |3HauyeHune Ep.usm. | OnucaHue Mpum.
Addr 1-247 Anpec Modbus ans Set
yCTpOMnCTBA.
Anpec 0 MoxeT
1CNoNb30BaTbCa AN1s
BPEMEHHOIN CUHXPOHM3AUUN.
Modbus TCP Takxe
MCNONb3YET HACTPOWKM NnopTa
TCP.
bit/s 1200 bps CkopocTb cBa3u Modbus RTU | Set
2400
4800
9600
19200
MaputeT Het Maputet Modbus RTU Set
YETHO
HeveTHO

Set = n3ameHsieMbI NapaMeTp (HyXeH Naporb)

Clr = Bo3MOxeH c6poC Ha HOMb

1) MapameTpbl CBA3M YCTaHABAMBAKOTCA B CNeLyanbHbIX MeHio. MapameTpbl Ans
nHTepdeinca KoMaHgHOM CTPOKM MECTHOrO NOpPTa 3a4at0TCS B MEHIO HACTPOMKM.




VAMP 321

CB43b

7.2.3. Profibus DP

Mpotokon Profibus DP Wwrpoko Ncnosib3yeTcst B MPOMbILLIAEHHOCTH.
TpebyeTcsa BHeHM kabenb VPA 3CG unm VX067.

Mpodunb yctponcTea "NPoAo/HKUTENIbHBIA peXum™

B 9TOM pexunme yCTpoMCTBO NMOCTOSIHHO OTMPAaBAsSEeT ONpenesiEHHbIN
nepeyeHb NapaMeTposB BeayLemy yctponctay Profibus DP.
MNpenmyLLECTBOM 3TOr0 pexnma BSeTCs CKOPOCTb 1 NEMKUIA

OOCTYN K AaHHbIM C BegyLuero yctponctea Profibus. Hegoctatkom

Xe AIBNsieTCcs MakcumasbHbIn paamep bydpepa (12861T), KOTOpbIi
OrpaHNYeBaeT KOJIMYECTBO eaNHNLL MHDOPMaLMK, NePeChIaeMoe Ha
BeyLlee yCTPONCTBO. HekoTopble NporpaMmmMmpyeMble KOHTPONEPbI
nmetoT cobCTBEHHOE OrpaHmyeHune no pasmepy bydpepa Profibus, 4to
MOXET eLLE CUIIbHEE OrPaHNYUTb KOJIMYECTBO NepeaaBaeMbIX eANHULL
MHDOpPMaLNN.

Mpodunb ycTtponcrTea "pexum sanpoca”

B aTOM pexume BO3MOXHO CYUTATb BCIO MMEIOLLLYIOCS MHpOPMaLMIO
¢ yctpoicTea VAMP, ncnonb3ys HebonbLuon 6ydep Profibus.
HepocTaTkom IBNSIETCS HU3Kasi CKOPOCTb Mepeaaymn AaHHbIX

1 He0BX0AMMOCTb O0JbLLION NPON3BOANTENBHOCTN BEOYLLETO
ycTpoicTsa Profibus, T.K. M gomkHa ObITb 3anpoLLeHa kaxaas
egnHuLa nHopmaumu.

KTV DTG B pexvime 3anpoca Henb3s AMUTENbHO CHUTLIBAT
0OHYy eanHuuy nHbopmaumun. o kpaHen mepe
[Ba T1na nHGOpPMaLMm A0MKHbI CHUTLIBATLCS
no-o4yepenu, s Noy4eHnss 0OGHOBASIEMbIX
[OaHHbIX C YCTPONCTBA.

Cywiectsyet otaenbHoe pykoeoacTeo VPA 3CG, onuckiBatoLLee
pexumbl paboTbl.

JocCTynHble faHHbIe

VAMPSET nokasbiBaeT nepeyeHb AOCTYMNHbIX AaHHbIX B 000MX
pexumax. LocTyneH, Takxe, OTaenbHbI A0KyMeHT "Profibus
parameters.pdf".

Caa3b Profibus DP 06bI4HO akTUBUPYETCS 419 YOANEHHOMO NOpTa B
MeHI0 Bbibopa napameTpom "Protocol™. Cm. rmasy 7.1.
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MapameTpsbl

MNapametp |3HauyeHune Ep.usm. | OnucaHue Mpum.

Mode Bbi6op npoduns Set
Cont MpoooMKNTENBHBIN PEXUM
Regst Pexwm 3anpoca

bit/s 2400 bps CkopocTb CcBsI3n

rMaBHOro Npoueccopa ¢
KoHBepTepom Profibus.
(OencTButennHas CKOpoCTb
Profibus aBTomaTnyecku
yCTaHaBNMBAETCS BEAYLLMM
ycTporicTeom Profibus n
MOXeT gocturate 12MbBt/
Cek.)

Emode Pexum Hymepaumm cobbituii. | (Set)
Channel Mcnonb3dyeTcsa Ans HoBbIX
YCTaHOBOK.

(Limit60) (Opyrvie pexumel

(NoLimit) MCMOosb3YyHTCA

NS nopaepxaHus
COBMECTUMOCTM CO CTapbiMK
cuctemamm.)

InBuf bytes Pasmep Rx 6ydepa Begyuiero | 1) 3)
ycTporicTea Profibus (oaHHble
K HEMY).

OutBuf bytes Paamep Tx 6ydepa Beayluero |2) 3)
ycTporictsa Profibus (gaHHble
OT Hero).

Addr 1-247 YHuKanbHbIN agpec B Set
npegenax cetun Profibus.

Conv Tun KoHBEpTEPa 4)

- KoHBepTep He 0no3HaH

VE O6HapyxeH KoHBepTEp TMna
m/E"

Set = n3meHsieMbI napaMeTp (HyXeH Naporb)
Clr = Bo3MOxeH c6pOoC Ha HOMb

1) B npogonmxmTensHoM pexmnmMe pasmep 3aBUCUT OT OT MakCUMasbHOMO KOMYecTBa
[laHHbIX, OTCbIIAaeMbIX BeyLLLEMY YCTPOCTRY. B pexvme 3anpoca pasmep
cocTaBnsieT 8 6uT.

2) B npogonxunTensHoM pexrMe pasMmep 3aBUCUT OT OT MakCUMasibHOMO KOn4ecTea
[laHHbIX, CHATLIBAEMOTO C BEAYLLEr0 YCTPOCTBa. B pexxrme 3anpoca pasmep
cocTaBnsieT 8 6uT.

3) Mpu HacTpoiike cucTembl BeAyLLero ycTpoicTtaa Profibus TpebyioTcs AnvHbl
[laHHbIX 6yepoB. YCTPONCTBO BLIYUCSET 3TU AIMHbLI B COOTBETCTBUM C f@HHBIMU
Profibus n HacTpoiikoii npoduns. 3TV 3HAYEHUS ONPELENSIOT, Kakoin Moaynb byaeTt
HacTpavBaTbCs A4 BedyLero ycTpoicTea Profibus.

4) B cnyyae, ecnv 3HaveHneM sBnsietcs "-", To 6o He Bblfi BbIOpaH NpOTOKO
Profibus, n1m6o ycTpolicTBO He 6bIN0 NepesarpyeHo nocie CMeHbl NPOCToKoNa, Mbo
nmeeTcst npobnemsl Mexay rnasHbiM LIM v Profibus ASIC.
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7.2.4. SPA -bus

YCTPOWCTBO MMEET MOJHYI0 NoaaepxKy npotokona SPA-bus, Bkoyas
CUMTBIBAHME 1 3anNnUCb 3HAYEHMIA HACTPoeK. Takxke NoaaepPXMBaETCs

CY/TLIBaHME NPOCnenoBaTeNbHbIX OUTOB AaHHbIX COCTOSHNS,
3HA4YEeHNS U3MEPEHUI NN 3HAYEHUIA HACTPOEK OJHUM COOOLLEHNEM.

MNopnepxunBaeTcs 0QHOBPEMEHHOE UCMNOJIb30BaHME HECKOJIbKUX
O6p33LI,OB 3TOro NPOTOKO/A HA HECKOJIbKUX HU3NYECKMX MOPTax, HO
co0bITUS MOryT CYNTbIBATLCA TOJIbKO OAHNM.

Taioke JOCTyneH OoKyMeHT "Spabus parameters.pdf” co Bcemu

naHHbiMy SPA-bus.

MapameTpsbl
Mapametp |3HayeHune Ep.uam. | OnucaHue Mpum.
Addr 1-899 YHukanbHbii agpec SPA-bus. | Set
bit/s bps CKopoCTb CBA3MN. Set
1200
2400
4800
9600 (default)
19200
Emode Pexum Hymepaumm cobbiTuii. | (Set)

Channel

(Limit60)
(NoLimit)

McnonbayeTcs s HoBbIX
YCTaHOBOK.

(Opyrvie pexumel
MCMoNb3yTCA

NS nopaepxaHus
COBMECTUMOCTM CO CTapbiMK
cuctemamu.)

Set = n3meHseMbIN NnapaMeTp (HyXeH Naporb)
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7.2.5. M3K 60870-5-103
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"O6006wWwalowmin cTaHaapT No MHPOPMaLMOHHOMY MHTEPdENCY NS
annapaTypbl peneiHon 3awmuTbl” M3K 60870-5-103 obecneunBaet
CTaHOAPTM3MPOBAHHbIN NHTEPDENC CBA3M OJ19 CUCTEM C BEOYLLMM
YCTPONCTBOM.

MCHOHbSyeTCﬂ ACCUMETPUYHBIN PEXnM rnepenayn aHHbIX.

DyHKUMOHAN:

e VHMUManM3aumMa cTaHuum
e 00LLMiA onpoc

® BpEeMeHHas CUHXPOHM3ALMS
e repeaaya KoMaHa.

Yepes nHrepodeinc npotokona MK 103 HEBO3MOXHO NepenaBaTtb
NMHAPOPMaLMIO 0 3HAYEHMSIX NapaMeTPOB WM 3anncu aBapUiiHbIX
PEXMMOB.

Cnepnyowme tuna ASDU OyayT ncnonb3oBaTbCs Npu CBA3K C
YCTPONCTBOM:

e ASDU 1: CoobLieHns ¢ BDEMEHHOW MapKNPOBKOWA
ASDU 3: N3mepeHns |

ASDU 5: UpeHTudmkaumoHHoe coobuieHme
ASDU 6: BpemeHHas CUHXpoHM3aLms

ASDU 8: lMNpekpalLieHre obLiero onpoca

YCcTpoicTBO OyaeT NpMHUMAaTh:

e ASDU 6: BpeMmeHHas CUHXpoHM3aLms
e ASDU 7: 3anyck obuiero onpoca

e ASDU 20: O6Liasa komaHaa

[ara B coolLLeHnn onpeaensercs no:
e uaeHTMdmKaumm TMna

e Tuny byHKUMM

e VHDOPMaLMOHHOMY HOMEPY

Hanpumep, cpabatbiBaHne QyHKUMN I> : noeHTUGMKaums tmuna
=1, Tuna ¢yHkumm = 160 n nudopmaumoHHbIi Homep = 90.
"CKpbITble" TMbl GYHKLMIA NCNOSIL3YIOTCS OJ19 AAHHBIX, KOTOPbLIE HE
OnpenenaTCs No CTaHaapTy (Hanpumep, COCTOSIHNE LUPPOBbIX
BXO/I0B 1 KOHTPOJIb 0ObEKTOB).
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Trnbl @YHKUUKN M MHGOPMALIMOHHBIE HOMEPA, UCMNOJIb3YEMbIN B

co00LEeHNSX "CKPLITOro" TMna GyHKLMIA, HacTpaeBaeMbl. ITO

No3BONAET CO3aaBaTb MMOKMIN MHTEPPEIC N1 CUCTEM C Pa3HbIMU

BEOYyLUMMUK YCTPOMCTBaMU. s nonydeHns 6onbLuein MHopmaLmm
no M3K 60870-5-103 B ycTpoiictBax VAMP, obpatuteck k "IEC103
Interoperability List".

MapameTpsbl
Mapametp |3HavyeHne Ep.u3m. | OnucaHue Mpum.
Addr 1-254 YHuKanbHbIN aapec Set
bit/s bps CKopoCTb CBS3M Set
9600
19200
MeaslInt 200 - 10000 MC MVHUManbHbI MHTEPBaN Set
nN3MepeHus
SyncRe BpemeHnHon pexum ASDU6G (Set)
Sync
Sync+Proc
Msg
Msg+Proc

Set = n3ameHsieMbI napaMeTp (Hy>XeH Napob)

MapameTpbl CYMTbIBAHUS 3aNUCEN aBapPUNHbIX PEXUMOB

Mapametp |3HavyeHne Ep.u3m. | OnucaHue Mpum.
ASDU23 Bkn PaspelueHve coobuieHnsi o Set
Bbikn 3anmcu

Smpls/msg |1-25 KonnuecTtro 3anuceli B ogHoM | Set
Co00LLEHNM

Timeout 10 - 10000 c Taim-ayT YTeHUS 3anucu Set

Fault NoeHTndrKaunoHHbIN HOMepP
nospexaexns MOK-103.
Myckun+cpabaTbiBaHNS BCEX
CTyneHemn

TagPos lonoxeHune cunTbiBatOLLErO
ykasaTensi

Chn AKTMBHbIV KaHan

ChnPos [MonoxeHune YyTeHns KaHana

Hymepauus nospexaeHuin

Faults O6LLee KoNM4ecTBo
NOBPEXAEHWI

GridFlts NoeHTMdrKaLMOHHBI HOMEpP
nakeTa HeMCrnpaBHOCTEN

Grid BpemeHHoe 0KHO Set
0ns knaccudukaumm
NOBPEXAEHWI B OANH NakeT

Set = n3meHseMbIN napaMeTp (Hy>XeH Naponb)
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[aHHOe yCTPONCTBO nogaepxmnsaeT npotokon cesam DNP 3.0.

JocTynHbI cneayoLwme Trna AaHHbIX:
JBOWYHbIN BXOS,

CmeHa ABOMYHOro Bxoga
LByxOUTOBBIV BXOS,

J1BOVYHBIN BbIXOS,

AHanorosbI BXOS,
CYETYMKN

[nsa nonyyeHnst [ononHuTensHon nHdopmauum no DNP3.0
obpatutech k “DNP 3.0 Device Profile Document” n “DNP 3.0
Parameters.pdf”.

MpoTtokon DNP 3.0 akTuBMpyeTcst B MeHto Bbioopa. OObIYHO C HUM
ncnonb3yetcs nHtepdeinc RS-485, Ho Npu HEOOXOANUMOCTN MOXET

ObITb MCMONb30BaH RS-232 nnn onTOBONOKOHHLIA UHTEPQENC.

MapameTpbl
MapameTtp | 3HayeHue En.uam. |Onucanue Set.
bit/s 4800 bps CKOopOoCTb CBA3M Set
9600 (default)
19200
38400
Parity OtcyTcTBYET (NO Maputet Set
YMOJ4aHMIO)
YETHO
HeyéTHo
SIvAddr 1-65519 YHUKanbHbIA aapec Set
YCTPOWCTBA B CUCTEME
MstrAddr 1-65519 Anpec BenyLuero ycTpoiicTea | Set
255=no
YMO4aHMIO
LLTout 0-65535 MC Tanm-ayT noaTBEPXAEHNS Set
YPOBHS$ CBA3M
LLRetry 1-255 CYETUMK NOBTOPOB Set
1=n0 ymonyaHumio noATBEPXAEHNS YPOBHS
CBA3N
APLTout 0-65535 MC Tanm-ayT noaTBEPXAEHNS Set
5000=no YPOBHS$ MPUMEHEHUS
YMOJHAHNIO
CnfMode EvOnly (no Pexwvm noatsepxaeHuns Set
YMOJIHaHWIO) YPOBHSI MPUMEHEHMS
All
DBISup HeT (no Mopnepxka ABYXOUTOBOMO Set
YMO4aHMIO) BXoda
Oa
SyncMode | 0 - 65535 c MHTepBan 3anpoca Set
BPEMEHHOW CYHXPOHU3aLMN
0 = TonbKO Npu 3anycke

Set = n3ameHseMbIn napameTp (HyXeH Naposib)
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7.2.7. IEC 60870-5-101

Cranpgapt M3K 60870-5-101 nony4eH 13 npoTokona ctaHaapTa
M3K 60870-5. B yctpoicTteax Vamp npotokon ces3dn MOK 60870-

5-101 pocTyneH Yepes MeHto BbiOopa. YcTpoincteo Vamp paboTtaet
Kak KOHTPONMPYEMOE yaanéHHOE (BEAOMOE) YCTPONCTBO B
aCCUMETPUYHOM pexnme.

MooaepxuBaloTes GYHKLMM Nepeaaymn AaHHbIX NpoLecca,
c0oObITUiA, KOMaH, 06LLero onpoca, BPEMEHHON CUHXPOHMU3ALMMN 1
onpeaeneHve 3aaepxky nepeaayu.

[ns nonyyeHns ONonHUTENbHON MHGopmauun no MOK 60870-5-
101 B ycTponcTteax Vamp obpatutecs k gokymeHTy “IEC 101 Profile
checklist & datalist”

MapameTpsbl
Mapametp |3HauyeHue Ea.mam. | OnucaHue Set.
bit/s 1200 bps CkopocTb nepegayn Set
2400 OaHHbIX, UCNOJSIb3yemas ans
4800 nocneaoBaTenbHON CBA3N.
9600
Parity OtcyTcTBYET MapuTeT, ucnonb3yemsoiii ans | Set
YéTHO nocnefoBaTeNbHON CBA3M
HeyéTHO
LLAddr 1-65534 ALpec ypoBHS CBA3M Set
LLAddrSize |1-2 BuThl Pasmep agpeca ypoBHs Set
CBA3N
ALAddr 1-65534 ASDU agpec Set
ALAddrSize |1-2 BuTbl Pasmep ASDU agpeca Set
IOAddrSize |2-3 BuThl Pasmep appeca ob6bekTa. Set
(3-6ainTHbIV agpeca
0b6pasyoTcs 13 2-6anTHbIX,
nob6asneHnem MSB ¢
HYNEeBbIM 3HA4YEHMEM. )
COQOTsize 1 BuTbl O6ocHoBaHMe pa3mepa
nepefayu
TTFormat KopoTkuit 3T0T NapameTp onpegensiet | Set
MonHbIN dbopmat BpeMeHHoM
MapKMpOBK: 3-HaiTHbI
NN 7-6anTHBIN.
MeasFormat | MaclutabupoBaHbliii MapameTp onpegenset Set
HopmanbHbI $opmat faHHbIX UISMEPEHNS:
HOPMasbHbIA UK
MacLUTabNPOBaHHBII.
DbandEna |HET @nar 30HbI Set
OA HEYYCTBUTENBLHOCTM
BbIYVCNIEHUIA.
DbandCy 100 - 10000 MC VHTepBan 30HbI Set
HEYYCTBUTEIbHOCTH
BbIYVCNIEHUNA.

Set = n3meHseMbIN napameTp (Hy>XeH Naponb)
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CB43b

7.2.8 BHewHun Bxoa/sbixon

7.2.9. M3K 61850

90

Mcnonb3ys 3TOT MPOTOKON MOXHO NMOAK/IOYNTL BHELLHME YCTPONCTBA
BBOJa/BbiBOAA Modbus.

MpoTokon M3K 61850 gocTyneH npy NCnoibL30BaHUK
OONONHUTENBHONO MOAYNS CBA3W. [IaHHbIN NPOTOKON MOXET
NCMNONb30BATLCS [OJ151 YTEHWNS/3anncm CTaTMYeCKon MHpopMauun ¢
pene pJs nonyyeHns cobbituii ans otnpaskum/ nonyyenmns GOOSE
COOOLLEHNIA APYrM YCTPOCTBA.

NHTepdpeiic MOK 61850 nogxoaut ans:

e HacTtpavBaemas Moaesnb JaHHbIX: BbIOOP NOrMYECKNX Y3/0B,
COOTBETCTBYIOLLMX aKTUBHbLIM QYHKLMSAM.
HactpanBaemble Habopbl AaHHbIX

[ ] I'Io,u,u,ep>|<|<a OMHaAMNYeCKnNX H86ODOB JOaHHbIX, CO30aHHbIX
KINEHTOM

e T[onnepxka dyHkumin ¢/6e3 Oydepusalmein 6510KOB KOHTPONS
OTHETHOCTM.

e [lopgepxuBaemasi MOAEsb KOHTPOMS: NPSAMas C HOPMasibHOW
cTeneHbio 6e30MacHOCTbU

e [loppepxaHne ropu3oHTanbHOM CBSA3M MEXIY YCTPONCTBaMM Mpu
nomoLum GOOSE-coo0LeHunii: HacTpamBaeMble HabOoPbl AaHHbIX
B GOOSE, HacTpanBaemble ¢punbTpbl GOOSE; Bxoasl GOOSE
[OOCTYMHbI B IOFMYECKON MaTpuLLe

3a [0N0NHUTENbHOM MHdOopMaLMe No JaHHOMY BOMpPocy obpatutech
k cneaytowmm gokymeHTtam: “IEC 61850 conformance statement.pdf”,
“IEC 61850 Protocol data.pdf” n “Configuration of IEC 61850 interface.
pdf”’ Ha Hawlem canTe.



VAMP 321

CBs3b
OcHoOBHble HacTpauBaemMble napameTpbl MOK 61850
MapameTtp | 3HayeHue En.uam. | Onucanue Set.
Port 0-64000 MopT npoTokona IP Set
Check Da/Het Ecnu B okHe BbIGpaHo Set
upper "lMpoBepbTe aapec Boilwe”,
addresses TO NapameTPbl HUXE
Takxe NpoBepsioTCs
1 UCTOSb3YIOTCS NP
agpecaumn, Koraa KIneHT
CB$I3bIBAETCS C YCTPONCTBOM.
1o ymonyaHuio aTo
OTKJ/THO4EHO.
MapameTpbl HUXE SABNSAIOTCS
napametpamm ACSE,
OMMCaHHbIMY B CTaHOapTe
61850-8-1
APID nnn.nnn.nnn.nnn 3aronosok ACSE AP Set
AE Qualifier | 0 - 64000 Cneumndukatop ACSE AP
P Selector | 0-4200000000 Bbibop oTo6paxeHus
S Selector | 0-64000 Bbi6op pexvma
T Selector | 0-64000 Buibop nepenaun
IED Name | CTpoka MpoeHTndunkaums
ycTponcTea. Kaxpgoe
YCTPOMCTBO AOMKHO MMETb
YHUKASbHBIA HOMEP.
Delete KomaHnga OTtnpaeka KOMaHabl Ans
dynamic O4YMUCTKN BCEX MACCUBOB
datasets OaHHbIX
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CB43b

7.2.10. EtherNet/IP
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Kaxzoe ycTponcTBO NoaaepXmBaeT cBa3b no npotokosny EtherNet/
IP, koTopbiii aensetcs yacTbto CIP (O6LLMIA NPOMBILLIAEHHDIN
npotokon). MpoTtokon EtherNet/IP goctyneH yepes gonofHUTENbHbIN
BCTPOEHHbIN nopT Ethernet. OH MOXET NCNoL30BaTLCS A9 HTEHUS/
3anmcu MHGopMaumMmne YyCTPOMCTBA, UCMOb3Ys CBSA3b TWMa 3anpoc/
OTBET UK Yepes LMKINYECKYO nepenavy Heooxoanumon nHopMaLmm
B MacCCVBbI AaHHbIX.

OcHogHble 4epThl EtherNet/IP:

CraTnyeckast MOJeNb AaHHbIX: 2 CTaHAAPTHbIX 00bekTa
(Meperpy3ka n CaMOKOHTPOIIb), 2 CNyXeOHbIX 06bekTa (0aMH
055 undpoBo MHPoOPMaLMK 1 OAMH AN aHaN0roBon) 1 4
HacTpanBaembix 00bekTa A5 HACTPOMKN DYHKLMIA 3aLLUATI

[Ba HacTpanBaembix MaccmBa AaHHbIX (OAMH NPOM3BOASALLNA U
OOVH NOTPEONSIOLLMIA) C MAaKCUMasbHOM EMKOCTbIO Kaxaoro 128
ouT.

®daiin EDS, KOTOPbI MOXET 3aM0HATL AaHHbIe NOO0ro KINeHTa,
nogaepxuaatolLero dannsl EDS: MoXeT reHeprpoBaTbCs B 1t060e
Bpemsl, Nobble n3MeHeHus B HacTpoiike EtherNet/IP (cm. Tabnuuy
HUXe) Unn B Coaep>XXaHMn MacCcuBoB, TpebyeT BbipaboTKM HOBOMO
EDS ¢aina.

Moppepxueatotcs 3 Tuna ceasun: UCMM (eanHOBPEMEHHLIN
3anpoc/0TBET), CBA3b Knacca 3 (LMKINYeCKMiA 3anpoc,/0TBeT)
n cBa3b knacca 1 (umknudeckme coobulenns |10, cogepxalime
[aHHblE MacCu1BOB)

Peanunsauus EtherNet/IP Ha ycTporicTBax VAMP cnyxuT B Ka4ecTBe
cepBepa 1 He NOAXOONT AN UHULMann3aumm CBS3u.
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CB43b

OcHoOBHble HacTpauBaemMble napameTpbl MOK 61850

MapameTtp 3HayeHune OnucaHue

IP address IP-agpec ycTponcTea, onpeaensioLmn ero
B CETM

Multicast IP [pynnoBas IP-agpecauus, ncnonb3yemas
ons otnpasku 10 coobLieHnii

Multicast TTL 1-100 Bpewms xun3um 10 coobuieHns ans agpeca
MynbTUKacTa

Vendor ID 1-65535 OnpenenexHne NoCcTaBLLMKa N0 HOMEPY

Device Type 0-65535 OnpepeneHne Tvna npoaykTa

Product Code 1-65535 OnpepeneHne KOHKPETHOrO NPOAYKTA,
nocTasLuyKa

Major Revision 1-127 Major revision of the item the Identity Object
represents

Minor Revision 1-255 Minor revision of the item the Identity Object

represents

Serial Number

0-4294967295

CepuiiHblii HOMEP YCTPOCTBa

(Consuming)

Product Name 32 cumBona Yutaemasi uHbopmaums 06 ycTpoiicTee
Producing 1-1278 MrHoBeHHOE 41CII0 NPOM3BOASALLENO
Instance mMaccusa

Include Run/Idle | On/Off Include or exlude Run/Idle Header in an
Header outgoing IO messages

(Producing)

Consuming 1-1278 MrHoBeHHOe 41CIo NoNyYatoLLEero Maccusa
Instance

Include Run/ On/Off Expect presence or absence of Run/Idle
Idle Header Header in an incoming 10 messages
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VAMP 321

Mpvmep NprMeHeHus

8. Mpumep NnpumeHeHus

8.1. MHOorosoHHasa cuctema gyrosou 3awutbl VAMP 321

T2 CBFP
3 S
@ = [atumk gyrv

VAMP 321
Central Unit

54

Puc. 8.1-1 Mpumep npumerenns VAMP 321. TpaHcgopmartop Toka 1200/5A

30Ha A KabenbHoe oTaeneHne npuxoaailero epugepa
3oHa B OTneneHue BbikKMOYaTENS
30Ha 1 LLInHHOE OoTOeneHune

3oHa 1.1/ CoBMeLLEHHOE OTAeNneHne BbikoYaTens n kabens
30Ha 1.2
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VAMP 321

Mprmep NpUMeHeHMs

OnucaHune pyHKunoHana

B naHHOM npumepe patymk gyrv 3oHel 1.1 NOAKNI04YEH K YCTPOWCTBY
BBOAa/BbiBOAA (I/0) Homep 1. B cnyyvae ecnu gatumk gyrm
aKTMBMPYETCS 1 B 3TOXe Bpems ycTponcTeo VAMP 321 oTnpasnseT
TOKOBBI curHan Ha yctponcTao I/ O, 3oHa 1.1 oTko4aeTcs
BbIKJIIO4aTENEM OTXOAALEero puaepa.

JaTynk gyrm 30HbI 1.2 nogkoyeH K yctponctsy |/O Homep 2 nnn

3. B cnyyae akTmMBaumm gatynka gyru 1 OGHOBPEMEHHOW OTNPAaBKM
TOKOBOro curHana yctponictsom VAMP 321 ycTtponctay 1/0, 30Ha 1.2
TaKXe OTKI0YAETCS Bbik/loYaTennemM oTxogsiero duagepa.

Jatumkm oyrv 3oHbl 1 noakIoYeHbl K KaHanam aaTinkos 4...10
ycTpovicta I/0. Ecnmn akTBMpyeTecs AaTymk B 30He 1, curHan o
Hanun4um ceeTa nepepaétca B VAMP 321, koTopoe, B NOCneacTBuu,
OTKJII0YaET rMaBHbIl BbIKtOYaTESb.

m Onayctponcts 12L 1 121D tpu kaHana gaTt4vkos

MOTYT HE3aBUCKMO OTKJII04ATh UX COOCTBEHHbIE
30HbI, OCTasIbHbIE X€e CEMb KaHaoB JaT4MKOB
MOTYT HAaXOAWTLCS B IPYrOi1 30He.

Hatunk S2, nogkntouéHHbii K VAMP 321 B 30He B, nepekpbiBaeT 30HY
A. B cnyyae, ecnu BbiK/Ilo4aTe b HE CMOT OTKJTIOYUTL NMOBPEXAEHNE B
30He B, patumnk S2 3anyckaeT YPOB Ha BbILLECTOALLEM BbIK/IOHATENE.

Beikniowatens npuxoasiiero puaepa nmeet YPOB Ha BbILLECTOSLLE
BbIKto4aTene. Ecnu He oTknoyeHne 30Hbl 1 He cpabatbiBaeT, To YPOB
OTKJII04AET BbILLECTOSLLNIA BbIKSIIOYATESb.

30Ha A nANICTPUPYET TUMMYHBIV MPUXOASALLMIA pUaEep CpeaHero
HanpskeHust, rae TpaHchopMaTopbl Toka HaxoaaTCs nocne 3aJenku
kabensi. B TakoM cnyyae, BO3MOXHO CUTyaumst, KOraa Ayrosoe
3aMbIKaHWE B 3aJesKe Kabensi He KaTUBMPYET TOKOBLIA 3/1IEMEHT

B VAMP 321. OgHoka, oyroeas sawmra MOXeT peann3oBoBaTbCs
TOJIbKO MO CBETOBOMY KPUTEPMIO. ECM BCMbILLKA Ay BO3HUMAET B
3anenke kabens, 30Ha A OTKNO4AETCS BbILLECTOSLLMM BbIK/TIOHYATENEM.
JaTtunk S1 B 30He A pe3epBMpPYET BbIK/IOYATENb NOAXOAALLENO

duaoepa.

3oHa A paboTaeT TObKO Ha CBETOBOM MPUHLIMME T.K. TOKU HE
JOCTYMHbI.

3awyTta YPOB cpabatbiBaeT, ecniv MMeeTcs MoBpexaeHne B 30He 1,
nnn Ha gatuuke S2 B 3oHe B. Boixopg, (T2/ CBFP) moxeT paboTartb kak
BbIXOZ, OTKJIOYEHMS, HO Takoke kak YPOB ¢ BbiAEpXKON BpeMeHN. s
paspeweHns YPOB, Heo6x0anmo co3aaTh AONONHUTENBHYIO CTYNEHb
C BbILEPXKOV BPEMEHM.
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Mprmep NpUMeHeHus

KomMmnoHeHTbl cuctemsl

e VAMP 321

e Yctp.VAM 12LD

e Cewmb gatumkos ayrn VA1DA

e Kabenb VX001 gna noaknoyeHus yctp. 1/0 k 6noky

8.1.1. NoaknioyeHne ycTponucTs

8.1.2. HacTpounka

96

A NPEAYNPEXXAEHUE

MNepen NoOKNOYEHNEM YCTPOMCTB, OTKIOYMTE MUTAHNE OT
YCTPOWCTBA.

e [loaknoumTe gaTdmnkm oyru Kk 6noky |/0.

e [oakntoumte 6510k 1/0 K rMaBHOMY YCTPOMCTBY MPU NOMOLLIM Kabenst
VX001

e [loaknoumTe oaTinky oyrn K 610Ky yCTPOMCTBA.

A NPEAYNPEXKAEHUE

lNepen CMeHOM NONOXEHMS MPOrPaMHOro nepexkoyaTens oTkIo4nTe
NnnTaHne YCTDOVICTBa.

Kaxpoe yctpoincTso I/0O, noakno4éHHOE K WMHE CBA3W, UMEET
YHUKasbHbIV agpec. 3agjanTte aapec NnyTéM yCTaHOBKMW NMPOrpamMHbIX
nepeknoyarenen yctpoictaa |/0.

B naHHOM npumepe, ycTpoicTio |/O paboTaeT B 30He 1, N03TOMY €ro
agpec 0.



VAMP 321

Mpumep NpUMeHeHns

HacTtpoiiku nepexkniovatens SW1 gna npumepa

npuMeHeHusd

Mepekniovatennb

HaseaHue

YcTtaHoBKa

OnucaHue

1

L> ext/int

ON

ON - 03Ha4aeT, 410 CTyneHb

JyT. 3aWMThl aKTUBMPYETCS
CcOBCTBEHHBIMY AaTYMKaMU
yCcTporcTBa

OFF - cTyneHb oyroso

3aLLUUTHI aKTUBUPYETCS JII0OLIM
YCTPOMCTBOM B 3TOM 30HE 3almThI

Latch

ON

OnpepensieT paboTy pene
OTKJIOYEHUS MOCE BCMbILWKK Ayrn
ON - pene oTKII04EHNS OCTAETCS
BKJIOYEHHBIM [10 KBUTUPOBAHWS C
MECTHOro aucrnnes

OFF - pene oTkntoyaeTcs nocne
yCTpaHeHus fyru

L/L+

OFF

OnpepensieT kpuTepuit
cpabaTbiBaHKs AyroBOi 3alWThI.
ON - CpabaTblBaHue No CBeTy
ayru

OFF - CpabartbiBaHue v No CBETY,
1 110 TOKY

Zone

OFF

ALpecCHbIi BECOBOW KOIDOULMEHT
16

Zone

OFF

ALpecHbIi BECOBOW KOIDOULMEHT
8

Addr.

OFF

ALpECHbI BECOBOW KOADDULMEHT
4

Addr.

OFF

ALpEeCHbI BECOBOW KOIDDULMEHT
2

Addr.

OFF

ALpecHbIi BECOBOW KOIDOULMEHT
1
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MNooknoyeHns

9. NMopknioveHns

9.1. 3apHan naHenb

YCTPOINCTBO MMEET MOYNIbHYIO CTPYKTYPY: OHO CTPOUTCS 13
COCTaBHbIX 3/IEMEHTOB, KOTOPbIE ycTaHaBNMBaoTCs B 10 pasnmyHbIx
C/I0TOB Ha ero 3afiHei YacTu. PacnonoxeHne aTMx CNOTOB NoKa3aHo
Ha CNneayloLemM PUCYHKE.

Tvn mogynei onpenenseTcs KOLOM 3akasa. MyHumansHas
KOHdUrypaums BktodaeT B cebs kapTy nutaHus (cnot 1) n
aHaNOrOBYIO N3MEPUTENbHBIN KapTy (CNoT 8).

.JI N - —
1 23456178

9 |10

Puc. 8.1.2-1 Hymepauusi CI0TOB 1 AOMOJIHATEIbHBIX KAPT Ha 3a8HEV NaHem
VAMP 321

Cnort Kapra

1 HanpsxeHve nutaHms

2 Kapta l/O 1 (3T0T cnoT caenaH cneumanbHo
ONa AONONHUTENBHOM AYrOBOW KapThl)

3..5 KapTtbl /0 2-4 gpna npoyero ncnonb3oBaHms

6,7 JononHutensHele kapTol 1/0 11 2 gng npoyero
NCNONb30BaHNS

8 KapTta aHanorosbix namepenuii (1,U)

9,10 NuTepdeiic ceasm l u ll
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MopkntoyeHms
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Puc. 9.1-1 NMpumep 3anaHns agpeca 1/A/2:1

@ Cnor 1
@ Kapra A
@ Me3no 2

@ LWTbipb 1
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VAMP 321

MNoakntoyeHns

9.1.1. MnaTbl BBOAA/BbIBOAA U UX paclunpeHUue

MpoBepuTb KOHPUrypaLmIo yCTPONCTBA MOXHO Ha MECTHOM AMCNNEe
nnun B nporpamme VAMPSET (meHio "Slot” nan "SLOT INFO"). Tam
COLEPXUTCH NAEHTUPUKALNOHHBIA HOMEP KapTbl, KOTOPbLIN ABASETCS
€€ MeHeM, ncnonb3yemeim MO ycTpoiicTea.

Puc. 9.1.1-1 lNpumep oTobpaxaemoii KoHurypaumm B MeHio Vampset
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VAMP 321

MNooknoyeHns

9.1.2. Nnata nutaHusa "Pwr 80-265"

Ne knemmbl | CumBon Onucanune

14 +24V Mutanmne yctpoictea l/O

13 GND 3asemneHue yctporictea |/0

12 IFNO Pene BHETPEHHMX HEUCMPABHOCTEN,
HOPMaJIbHO Pa30MKHYTbIN Pa3bém

11 IFNC Pene BHETPEHHMX HEMCMPABHOCTEN,
HOPMaJIbHO 3aMKHYTbIV Pa3bEM

10 IF COM Pene BHETPEHHMX HEUCMPABHOCTEN, OOLLWIA
pa3beém

9 A1NO Pene Tpesorun 1, HOpMasibHO Pa30MKHYTHIN
pa3beém

8 ATNC Pene Tpesorun 1, HOpMasnbHO 3aMKHYTbIN
pa3bem

7 A1 COM Pene TpeBoru 1, 06LLMIA pa3bEM

6 T1 BeicTpogenicTeytoLee pene 1 ans oyrosomn
3awuThl

5 T1 BeicTpopencTayioLLee pene 1 ana oyrosoi
3awmThl

4 NC bes coeanHeHns

3 NC bes coeguHeHus

2 L/+/~ [on. NCTOYHMK NUTaHns

1 N/-/~ [on. NCTOYHMK NuTaHus

A NPEAYNPEXXAEHUE

Bcerga noakniovanTe 3aWwmTHOE 3a3eMJIEHNE NePes Noaaqven

Hanps>XeHuns.
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VAMP 321

MNooknoyeHns

9.1.3. Nnata sBesona/sbisoaa "3BIO + 2Arc"
JaHHas kapTa coaepXuT pasdbEMbI AN NOAKMNOYEHNS ABYX AATYNKOB

oyru (Hanpumep VATDA), TpEX ABOUYHBIX BXOAOB, TPEX ABOUYHbLIX
BbIXOZO0B M TPEX ObICTPOAENCTBYIOLLMX PENE.

LWTeipeBbie Bbixoabl 2/B/1:1...20 VAMP321

Ne knemmbl | CumBon OnucaHue

20 T4 BeicTpoaenicTeytoLLee pene 4 ans oyr.
3aWwyThl

19 T4 BuicTpogencTayioLLee pene 4 ona oyr.
3aWwuThl

18 T3 BuicTponelicTyioLLee pene 3 ansa ayr.
3aLUmThI

17 T3 BuicTponericTayioLLee pene 3 ansa ayr.
3aWwuThl

16 T2 BeicTpogencTayloLLee pene 2 ans ayr.
3aWwmThl

15 T2 BricTpopeicTyioLLee pene 2 Ans oyr.
3aLUMThI

14 BI3 [BonyHbIN BXOA, 3

13 BI3 [BOWYHbIN BXOA, 3

12 BI2 JBOVYHBbIN BXOS, 2

11 BI2 [BOWNYHbIN BXOA, 2

10 BI1 JBOWYHbIN BXOS, 1

9 BI1 JBOWYHbIN BXOA, 1

8 BO COM O6LumiA ABOUYHBIN BbixoA, 1...3

7 BO3 [BOWYHbIN BbIXOA, 3

6 BO2 JBOVYHbIN BbIXOS, 2

5 BO1 JBonyHbI BbIXOA, 1

4 SEN2 KaHan gyrosoro gatuunka 2

3 SEN2 Kanan gyrosoro gatyuka 2

2 SEN1 Kanan gyrosoro gatyuka 1

1 SEN1 KaHan gyrosoro gatyuka 1

102



VAMP 321

MNooknoyeHns

9.1.4. NMnata aHanorosbIx usmepeHun «3L+105/1+U»

JaHHas kapTa coaepXunT pasbEMbl A1 U3MEPUTESbHbBIX
TpaHchopmaTopoB Toka anis pas L1...L3, Toka Hyneso
nocnenoBaTeibHOCTU 10, N M3MEPUTENBbHBIX TPaHCHOPMaTOpPOB
HanpskeHus gna namepexms Uo, ULL nan ULN.

LWreipeBbie Bbixoabl 8/A/1:1...11 VAMP321

Ne knemmbl | CumBon OnucaHue

1 IL1(S1) ®da3Hbli Tok L1 (S1)

2 IL1(S2) ®da3Hbli Tok L1 (S2)

3 IL2(S1) ®asHbIli ToK L2 (S1)

4 IL2(S2) ®da3Hblii Tok L2 (S2)

5 IL3(S1) ®da3Hbli Tok L3 (S1)

6 IL3(S2) ®asHbIli Tok L3 (S2)

7 lo1 Tok HyneBoW nocnefoBatefibHocTh o1,
obwwin ana 1An 5A (S1)

8 lo1/5A Tok Hyn. nocn. lo1 5A (52)

9 lo1/1A Tok Hyn. nocn. lo1 1A (S2)

10 Uo/ULL/ULN | Uo (da)/ ULL (a)/ ULN (a)

11 Uo/ULL/ULN | UO (dn)/ ULL (b)/ ULN (n)
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MNooknoyeHns

9.1.5. Nnata BeBopa/sbiBona «4xArc»

JaHHas kapTa coaepXuT pasbEMbl A1 4 AaTYMKOB Ayrv (Hanpumep
VA1DA). Ecnun paHHas kapTa HaxO4MTCS B LLECTOM C/10Te, OHA
obecneymBaeT NnoakyeHne gatynkos 3...6, a ecnun B cnoTte 7 -
patinkm 7...10.

LLUTbipeBbie BbIxOAbl AONOMIHUTENbHOMN KapTbl 4xArc
VAMP321 (cnor 6)

Ne knemmbl | CumBon OnucaHue

8 Sen6 - MwuHyc patuuka nyrv 6
7 Sen6 + lMnioc patymka oyrmn 6
6 Senb5 - MuHyc patymka oyru 5
5 Sen5+ Mnioc patymka oyrmn 5
4 Sen4 - MuHyc patyumka oyru 4
3 Sen4+ Mnioc patyvka oyru 4
2 Sen 3 - MwuHyc patuuka oyru 3
1 Sen 3+ Mnioc patumka oyrmn 3

LLUTbipeBble BbIXOAbI AONOJHUTENBbHOM KapTbl 4XArc
VAMP321 (cnot 7)

Ne knemmbl | CumBon Onucanue
8 Sen 10 - MwuHyc patuuka gyru 10
7 Sen 10+ Mnioc patymka ayrmn 10
6 Sen9 - MwuHyc patumka oyrmn 9
5 Sen9+ Mnioc patumka ayrm 9
4 Sen 8 - MuHyc patymka oyrm 8
3 Sen 8 + Mnioc patumka oyrm 8
2 Sen7 - MwuHyc patyuka gyru 7
1 Sen7+ Mnoc patumka gyrn 7
A NPEQYNPEXXAEHUE
Bcerga noakniovanTe 3aWwmTHOE 3a3eMIEHNE NePes Noaaqven
HanpsaXxeHus.
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VAMP 321

MNooknoyeHns

9.1.6. Nnarta Beaona/sbisoaa «6DI+4DO»

[aHHag kapTa COAepXMT padbeMbl Ans 6 LMbPOBLIX U 4 peneriHbIX
BXOZO0B. YPOBEHb YCTABOK BbIOMPAETCA NOCAEAHEN UMdPOI 1 HOMepPE

3aKasa.
Ne knemmbl | CumBon OnucaHue
20 T8 Pene cpabatbiBaHna T8
19
18 T7 Pene cpabatbiBaHua T7
17
16 T6 Pene cpabatbiBaHus T6
15
14 T5 Pene cpabatbiBaHua T5
13
12 DI 6 Lndposoii Bxon 6
11
10 DI5 Lndposon Bxoa, 5
9
8 DI 4 Lunopposoin Bxop, 4
-
6 DI3 Undposoii Bxon, 3
5
4 DI 2 Lindposoi Bxopa, 2
3
2 DI 1 LUunopposon Bxopg, 1
1
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VAMP 321

MNooknoyeHns

9.1.7. Nnata seoga/sbiBoaa «2xIGBT»

[aHHasg kapTa COAEPXMUT 2 MONYNPOBOAHMKOBbIX BbIXOAA.

Ne knemmbl | CumBon OnucaHue

19...20 NC Bes coeguHerus

18 IGBT2.2 IGBT BbIx0g, 2 TepMuHan 2
17

16 IGBT2.1 IGBT BbIx0g, 2 TepMuHan 1
15

8...14 NC bes coeanHeHust

7 IGBT1.2 IGBT BbIx0og, 1 TEpMUHAnN 2
6

5 IGBT1.1 IGBT BbIxog, 1 TepMuHan 1
4

1.3 NC Bes coegnHenus
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VAMP 321

MNooknoyeHns

9.2. [lononHUTEeNnbHbIN UCTONHUK NUTAHUA

JononHnUTeNbHbIN MCTOYHMK NuTaHus Uaux (80...265B nep. unm nocT.
TOKa, unu gon. 24...48B nocCT. Toka) 4N19 yCTPOMCTBA NOAKIOYAETCS K
Bxogam 1/A/2: 1-2.

m Mpun NCNONL30BAHUM AOMONHUTENILHOTO

McToYHMKa nutaHmna 18...48B nocT. Toka,
cobntopaiTe cnepytoLLyto nonspHocTb: 1/A/2:2
nnoc; 1/A/2:1 MuHyc

9.3. NMopknioveHnsa ana obecnevyeHna pyHKLUA CBA3U

9.3.1. MoaknioyeHns yepes USB Ha nepenHen naHenu

Puc. 9.3.1-1 Hymepauusi KOHTakToB
Ha nepeaHei naHesn USB koHTakTOopa Tvna B

KoHTtakTr WUma curnana
1 VBUS

2 D-

3 D+

4 GND

Shell Shield

107



VAMP 321

MopgkntoyeHus

9.3.2. Pazvém COM 5 (Arc I/0 Bus)

1-COM 5 Arc I/O Bus

Puc. 9.3.2-1 Pazvémnl Arc |/O Bus Ha 3aaHei naHenm ycTpovicTea

NuTtepdelic Arc |/O Bus BkntouaeT B Ce6s1 iBa MOEHTUYHBIX Pa3bEMb
RJ-45. Hymepauus pa3bEMOB creyowas:

Pa3bém RJ-45

1= Arccomm A
2= +24V
3=RS485A
4=GND
5=GND
6=RS485B
7=+24V

8= Arc comm B
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VAMP 321

MNooknoyeHns

9.3.3. Pa3BoaKka KOHTAKTOB AN AONONAHUTENbHbLIX NNaT
UHTepcencoB CBA3N

JaHHOe YCTPOICTBO MOXET OblTb OCHALLEHO AOMNOSIHUTENbHLIMU
kapTamu cBa3u. OHM pacnonoraloTcsa Ha 3aJHel NaHenn yCTponcTea
B cnotax 9 mnm 10. KapTa MOXeT ycTaHaBMBaTbcs "Ha MecTe” (C
OTKJ/IOYEHHBIM MUTAHNEM).

Ha ycTponcTee gOCTYNHbl YeThIpe "TIoKasibHbIX NOTa CBA3N™:
"COM1, COM2, COM3, COM4 1 Ethernet. B 3aBuc1mMoCT OT TMNa
[NOMNONHUTENBHON KapTbl CBSA3W, OAWH UK 6onee U3 3TUX NOPTOB
PU3MNYECKN LOCTYMHbI BO BHELLHMX pasbEMax.

Tuvnbl KapT CBA3M 1 Ha3Ha4YeHNe nx pa3béMOB npmBeneHbl B Tabnuue

HUXe.

JononHuTenbHble MoAyJin CBA3UN U HYMepaLuunua X KOHTaKTOB

Tun Kop 3akasa, MopTbl B3N YpoBHu Pa3sbémbl KoHTakTbl
Ha3BaHue CUrHasnoB
3VCM RS232 B =RS232 COM1/COM 2 RS-232 D-connector | 1=TXCOM2/COM 4
COM3/COM4 2=TXCOM1/COM3
3=RXCOM1/COM3
COM 1, 2B cnote 10. 7=GND
COM 3, 4 Bcnote 9. 8 =TXCOM2/COM4
9=+12V
3VCM C=RS232 COM1/COM 2 RS-232 D-connector | 1=TXCOM2/COM 4
RS232+EtRJ +Ethernet RJ-45 | COM 3 /COM 4 2=TXCOM1/COM3
3=RXCOM1/COM3
COM 1, 2B cnote 10. 7=GND
COM 3,4 Bcnote 9. 8 =TXCOM2/COM4
9=+12V
ETHERNET Ethernet RJ-45 1=Transmit+
100Mbps 2=Transmit-
3=Receive+
4=Reserved
5=Reserved
6=Receive-
7=Reserved
8=Reserved
3VCM D =RS232 COM1/COM2 RS-232 D-connector | 1=TXCOM2/COM 4
RS232+EtLC +Ethernet LC COM3/COM4 2=TXCOM1/COM3
3=RXCOM1/COM3
COM 1, 2B cnote 10. 7=GND
COM 3,4 Bcnote 9. 8 =TXCOM2/COM4
9=+12V
ETHERNET Light LC-connector | RX=Upper LC-connector
100Mbps TX=Lower LC-connector

m Korga oononHuTenbHbl Mogyb CBA3M TUNA

3VCM RS232+XXXX ncnonb3yetcs B cnote 9, 1o
[OCTYyNHbI nocnenoBartebHbie NopTel COM3 1
COM4, aecnun B cnote 10, To COM1 1n COM2.
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VAMP 321

MNooknoyeHns

9.4. bnok-cxembl

9.4.1. dyHKUMOHaANbHaA 6NOK-cxema

nEl

3xl +lo + U AD <

3

3xl
THRE SHOLD'I

COMP

Yy ME MOR'Y

+ 10> I>>
ARC 1/O BUS <
%\( COMI LC D
%\( ARC 1/O BUS CONF.
comz < MEMORY > DISPLAY
3‘ 24V out / 64 x 128
<—|
i 3 (Jawfsor]
1 I3
N
[ — <
> PROGRAM
L

. SRAM
' < »> MEMORY
3 ﬂL‘”’ ' CPU
' CONF.
= ﬂ T3 | | MEMORY
-«
= ' A p| NV
J L MEMORY
|
7] BI3 i
:}\' [{—\_> \/ : IQP_T@N_A': HARDWARE
T2 ) AR | ' [com. oPT. cARD
I , |
N < ' |COM. OPT. CARD
e . |
N |
pE=BO0I . ' [ OPT.CARD
A # ! |
g ! ' |_OPT.CARD
; CONF. | .
BO3
L i MEMORY | ' | 1o cArD
|
%\(52 ! ' | 1/0 CARD
|
%\(51 | . | 1ocarD

Puc. 9.4.1-1 ®yHkumoHanbHasi c6ok-cxema ans VAMP 321 AB AAA AAAAA A1
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VAMP 321

MopkntoyeHms
9.4.2. bnok-cxema VAMP 321 ABAAA-AAAAA-AT/2/3
'd ™
i si— 1
Na- 1A - ' < =]
: } :Z—d YA COMA
L+ UhZ2 i g |
GHD  1AZ:13 : e : E —<1w1:2 COoMZ
24V A4 I e __ ]
| 4 W
N
BIAM —
BiA:2 1 Hg
BIAM:3
awra |2 3
e 2 3
BIAJE
BIANT - P
A8 L2 H% |7'|_L ’
A9 14 UA2E
B =
T2 2/B1:15
BIAM: | w
B8
T3 1 2B:17
BI3 28/1:14 L/_"t
BI3 2B1:13 TR
B2 2BM:12 L. Cill
BlZ 2B (7 L 2BM:20
Bl 2B/1:10
Bl 2BAS Al |; TinET
BO Gnd  2/BM:8 A28
I— 1A2:8
BO3  2BAT
BOZ 2/B/1:6 IZI'F I VA0
. 11211
BO1  2BM:S ha—
§2- 2B
2+ 2BM3
S1- 2BH2
81+ 281

Puc. 9.4.2-1 @yHKumoHanbHas cOok-cxema
ans VAMP 321-ABAAA-AAAAA-A1/2/3
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VAMP 321

TexHn4eckme paHHble

10. TexHu4yeckme paHHble

10.1. VAMP 321

12

JononHUTENIbHLIA UCTOYHUK HaNPSXKEHNSN

Us

110...240 B nep./nocr. Toka, -/+ 10%
110/120/220/240 B nep. Toka
110/125/220 B nep. Toka

AHepronoTpebneHne (kop 3akasa -
ABAAA-AAAA-AA)

OHepronoTpebneHne Bo3pacTeT Npu
JIOMONHUTENbHBIX KapT U Moayne

20 BT (BHYTP.)
50 BT (Ha Bbixoae 24B nocT. Toka)

Lenu uamepeHus

HomuHanbHbIN TOK In

- [lInanasoH namepeHnsi Toka
- Tepmuyeckas CTONKOCTb
- Harpyska

5A (HacTpamBaeTcs Ans BTOPUYHbIX
o6moTok TT 1-10A)

0...250 A

20 A (NPOONXUTENBHO)

100 A (ansa 10cek.)

500 A (ansa 1cek.)

<0.2BA

HomuHanbHbIN TOK [0

- Anana3oH namepeHunst Toka
- Tepmunyeckas CTONKOCTb

- Harpy3ska

5A /1A (onumonansHo 1A/0.2A)
0...50A/10A

4 x 10 (MPOAOMXMTENBHO)

20 x 10 (mnsa 10cek.)

100 x 10 (anga 1cek.)

<0.2BA

HomuHanbHoe ToHanpsixeHre Un

100B (HacTpanBaeTcs 0/t BTOPUYHBIX
obmoTok TH 50-120B)

- [lnanasoH n3MepeHns HanpsXeHns 0-175B
- Tepmunyeckas CTONKOCTb 250B

- Harpyska <0.5BA
HomuHanbHas yacToTa fn 45-65Tuy,

Bnok:
- LlenbHbI nav BUTOM NPOBOA,

MakcumanbHoe ceveHne npoBoa:
4mm2 (10-12 AWG)




VAMP 321

TexHun4yeckme faHHble

KoHTakTbl OTKNIO4YEeHUS

KonnyecTtBo KOHTAKTOB

B 3aBMCMMOCTYM OT KO4a 3akasa

HomuHanbHoe HanpsxeHve

250 B nocTt./nep. Toka

MpopomknTenbHas Harpyska 5A

MpogomxuT. Harpy3ska (0.5 c) 30A

MpogomxuT. Harpy3ka (3 ¢) 15A

OTknoYatoLwas crocobHOCTb,

noct. Tok (L/R=40 mc)

Ha 48 B nocT. Toka 5A

Ha 110 B nocT. Toka 3A

Ha 220 B nocT. Toka 1A

MaTtepuan AgNi90/10

Bnok: MakcrmanbHoe cevyeHre NpoBoaa:
- Phoenix MVSTBW nnu 2,5 Mm2 (13-14 AWG)
9KBUBANEHT

CurHanbHble KOHTaKTbI

KonnyectBo KOHTaKTOB

B 3aB1cMMOCTM OT kOaa 3akasa

HomuHanbHoe HanpsikeHne

250 B noct./nep. Toka

MpopomkuTenbHas Harpyska 5A
OTknoYatoLWwas crocobHOCTb,

noct. Tok (L/R=40 mc)

Ha 48 B nocT. Toka 1,3A
Ha 110 B nocT. Toka 0,4A
Ha 220 B nocT. Toka 0,2A

Matepwuan AgNi 0.15 Nn030n04eHHBbIN

Bnok: MakcrmanbHOe ceveHre NpoBoaa:
- Phoenix MVSTBW nnu 2,5 Mm2 (13-14 AWG)

9KBMBANEHT

Bxoapi/Bbixoabl BIO

HoMuHanbHoe BbIX. HANpsiXXeHve

+30 B nocT. Toka

HomuHanbHOEe BX. HanpsixeHne

+40 B nocT. Toka (Makcumym 250 B nocT. Toka)

HoMuHasbHbI Tok (BO) 20 MA
HomuHanbHbI TOK (Bl) 5MA
L> Bl line (IN) 3w
L>BOlines (OUT) 3T

Bxopbi/Bbixogbl BIO

MHorokaHanbHOCTb

Maxkcumym 16 yctpoiicTts I/O 1 3 rnaBHbix 61oka

MutaHne yctpoiicTe 1/0

M3onmp. 24B nocT. Toka

Csa3sb Arc n RS485 RS-485
(master-slave) MHbOPMALLMS/CAMOKOHTPOb
Ceasb Arc |/O 4 30HbI Arc 1

130Ha OC line

Bxoapbl paTynkos ayru

Yucno BxoooB

B 3aB1CMMOCTM OT KOaa 3akasa

MuTtaHne paTynkoB

MN3onmnp. 12B nocT. Toka

n3




VAMP 321

TexHn4eckme paHHble

10.2. YcTrponcTtea seoaa/sbisoga VAM

14

KoHTaKTbl OTKIIO4EHUS

HomuHanbHoe HanpsxeHve

250 B nocT./nep. Toka

MpogomkunTenbHas Harpyska 5A
MpopomxutensHas Harpy3ka (0.5 cek.) | 30A
MpopomxuTenbHas Harpyaka (3 cek.) 15A
Bpems cpabatbiBaHus <7 mMc

LUundposbie Bxoabl

HomuHanbHoe HanpsxeHve

24 B nocT. Toka

HomuHanbHbIM TOK

5MA

LUundposbie BbIxoabl

HomuHanbHoe HanpsxeHve

24 B nocT. Toka

HomuHanbHbIM TOK

20 MA (makc.)

VAM 10L/10LD / 12L/ 12LD

VAM 10L VAM 12L

VAM 10LD VAM 12LD
KonnyectBo KOHTAKTOB OTKJIIOHEHNS 1 3
Konunyectso umdpoBbIX BXOLOB 1 -
KonnyecTtBo undpoBbIX BbIXOL0B 1 -
KonnyecTtBo kaHanoB AaT4MKOB Ayru 10

aKTUBHOro kaHana | sensAct

MuTtaHne +24B nocT. Toka no kabeno Moayns nnm
yepes TepMuHansl

AnekTponoTpebneHve 45 mA

In (stand-by)

OnekTponoTpebneHne Kaxaoro 20 MA

O6Lee anekTponoTpebneHne

45 mA +(n x | sens Act)
(N=KONMYECTBO aKTUBHbIX AATYNKOB)

VAM 4C /VAM 4CD

KonnyecTtBo KOHTAKTOB OTKJIIOYEHMS

KonunyecTtso umdpoBbIx BXOLOB

KonunyecTtso uMdpoBbIX BbIXOL0B

Lenu uamepeHus

HomurHanbHoe HanpskeHve 1A/5A
HomwuHanbHas yactota 45..65Ty,
OnekTponoTpebneHne <0.3BA
TepmMuyeckasi CTOMKOCTb 60xIngnaic
Pabouune HacTpoiikn
®da3zHblin Tok IL> 0.5...6.0xIn
Tok 3amblkaHns Ha 3emito (0> 0.05...5.0xIn
TouHOCTb 5%
KoadpdurupmeHT Bo3BpaTta 0.95




VAMP 321

TexHun4yeckme faHHble

10.3. Pene pasmHOXXeHNUA KONUYECTBA KOHTaKTOB
oTknoyeHna VAMP 4R

[Be rpynnbl

MutaHne 24 B nocrt. Toka
KOHTPOsbHbIN curHan 18...265 18...265 B nep./nocT. Toka
KOHTaKTbl OTK/IO4EHUS 4 HOPM. 3aMKHYTBIX,

4 HOPM. Pa30OMKHYTbIX
HomuHanbHoe HanpskeHne 250 B nep./nocT. Toka
MpopomkuTenbHas Harpyska 5A
MpopomxutensbHas Harpyska (0.5 cek.) | 30A
MpomomxuTenbHas Harpy3ka (3 cek.) 15A
Marepuan AgNi
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VAMP 321

TecTrpoBaHM1e 1 YCOBUS OKpY>KatoLLein cpenbl

11. TecTupoBaHue 1 ycnosusa okpy>xkatouien cpeabl

M3K 60255

o [lyHKT 7 (MoaTBEPXOEHME TOYHOCTK)
e [yHkTbl 4.2 1 4.3 nokpeieaotcs MOK 60255-27

M3K 60255-26

M3K 60255-11 MNepebou 1 konebaHns HanpsiXXeHns

MOK 60255-22-1 UcnbitaHne nmnynscom 1ML,

M3K 60255-22-2 Knacc 4 (ESD)

M3K 60255-22-3 YcToinumBOoCTb K ucnyckaemomy M noso
M3K 60255-22-4 Knacc A (EFT)

MOK 60255-22-5 Knacc 4 (MNepeHanpskeHust)

MOK 60255-22-5 Knacc 4 ([NepeHanpsxeHus)

M3K 60255-22-6 YCTONYMBOCTb K HABOANUMbBIM MOMEXaM
M3K 60255-22-7 YCTONYMBOCTb K MOEXaAM MPOM. YacTOThbI
M3K 60255-25 MpoBepka Ha U3ny4yeHne

MOK 60255-25 lNpoBepka Ha nsny4eHne

M3K 60255-27

M3K 60068-2-2 (McnbiTaHre Ha Cyxoi HarpeB)

MOK 60068-2-2 (McnbiTaHne Ha oxnaxaeHue)

M3K 60068-2-78 (McnbiTaHMe Ha CyxoW Harpes)

M3K 60068-2-30 (McnbiTaHne Ha Cyxol HarpeB)

MOK 60255-21-1 (BMOPOCTOMKOCTb)

M3K 60255-21-2 (McnbiTaHus Ha yAapONpPOYHOCTD)
M3K 60255-5 (McnbiTaHns nsonsuum Ha npoboit)

M3K 60255-5 (McnbiTaHns n3oasumum Ha Npobo)

M3K 60259 (Knaccudukaums IP)

Maea 10.5.2.2 PaccTosiH1e 3a30pa v 4JiMHa Nyt yTeYKn

Mmaea 10.5.4.2 lopo4ecTb M30ANPYIOLLMX MaTepPUanoB, YacTen 1
orpaxmgeHusi

e [naea 10.5.4.3 KpaTKOBPEMEHHbI TEPMUYECKNI TECT
(TpaHchopMaTopbl TOKA 1 HANPSKEHWS)

e [naea 10.5.4.4 BeixogHoe pene, NPOL0IKMTENbHAS Harpy3ka
e [nasa 10.5.4.5 YcnoBue 0gHOro 3amblkaHus
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VAMP 321

TecTupoBaHUe 1 YCNoBKSI OKpYXKatoLLein cpenbl

EN 50263 (AupekTtuesa no AMC), EN 61000-6-4,

EN 61000-6-2

e EN55011 (YpoBHM N3Ny4eEHUS U MOMEXOYCTONYMBOCTb A1
YCTPOWCTB MEANLMHCKOrO, HAy4HOrO U MPOMBbILLIIEHHOIO

HasHa4yeHus)
EN 60255-22-2 (ESD)
EN 61000-4-2 (ESD)

EN 61000-4-4 (EFT)

M3K 60255-22-4 (EFT)

YcnoBus okpyxaiowen cpenbl

EN 61000-4-3 (M3ny4aemble momexu)

EN 61000-4-6 (KoHOYKTUBHbIE NMOMEXM)

EN 61000-4-8 (MarHuTHOE nose NPOMbILLIIEHHOM YaCTOThl)
MOK 60255-11 (Mynbcauum NOCTOSAHHOMO TOKa)

MOK 60255-22-1 UcnbitaHne nmnynscom 1ML

M3K 60255-22-3 YcTon4mMBOCTb K ucnyckaemomy 9M nosio

(
(
EN 61000-4-5 (MepeHanpsixeHns)
(
(

M3K 60255-22-6 YCTON4MBOCTb K HABOAUMBIM MOMEXaM
M3K 60255-5 (amMpekTBa OTHOCUTENIbHO HU3KOMO HAMPSHKEHWNS)

Pabouyas TemnepaTtypa -25...+60°C
OTHOCUTENbHAS BNAXHOCTb < 95% (6e3 koHaeHcaumMn)
CreneHb 3awumtel (MIK 60529) IP54

Bec 4.0«kr

Paawmepel 270x 176 x 230 mm
(wmpwmHa x BbICOTa X ry6urHa)

17



VAMP 321

MoHTax

12. MoOHTaX

Puc. 12-1 Montax v pasmepsi VAMP 321

KTV S %19 1ns nonyyerns [ONOAHUTENLHON MHbOPMAaLMK

03HAKOMbTEb C MHCTPYKLMAMM MO YCTAHOBKE U
BBOZY B 9KCMyaTaumio.
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VAMP 321

MHopmaLms ona 3akasa

13. UHhbopmauusa pna 3akasa

VAMP 321 KO 3AKA3A
Cror - 1 2 3 4 5 6 7 8 9 10

vawe 321 -[ LI IC I - DICJCICIC] - CIE

HanpsxeHue nuTtaHus, B

A

80 .. 265 B nep./noct. Toka

KapTta 1/0 Ne1

A
B

OrcytctByeT

3 x BI/BO, 2 x Aatuuka gyru, T2, T3, T4

KapTta 1/0O Ne2

A
B

OrtcyTcTBYET
Lindbposoii I/0, 6x Lindposoit Bxog,
4x Undpposon BbIxoa,

KapTa 1/0 Ne3

A

OrcyTctByeT

KapTa 1/0O Ne3

A
D

OrtcyTcTBYET
2x IGBT BbICOKOCKOPOCTHbIE BbIXOAbI
(UckntovaeT cnot 3 kapTol 1/0)

LOon. kapTta I/0 Ne1

A
D

OrtcytcTBYeT
4 x fatyuka ayru

Oon. kapTta I/0 Ne2

A
D

OrtcyTcTBYyeT
4 x [atyuka oyru

AHanoroBasi kapTta usamepeHui (A, B)

A

3L+ 1o (5A/1A) + U

WHTepdeiic cBszm 1

A

B
Cc
D

OrtcyTcTBYET

RS232

RS232 + Ethernet RJ-45
RS232 + Ethernet LC

UHTepdeic cBasu 2

A
B

OrtcyTcTBYET
RS232

Twn gucnnes

A

128 x 64 maTtpuua LCD

HanpspkeHue undposoro Bxoaa

1
2
3

24 B noct. Toka / 110 B nep. Toka
110 B nocT. Toka / 220 B nep. Toka
220 B nocT. Toka

n9



VAMP 321

NHdopmaLums pns 3akasa

AononHutenbHoe 06GopyaoOBaHue:

Kopn saka3sa

VAM 3L
VAM 3LX
VAM4C
VAM 4CD
VAM 10L
VAM 10LD
VAM 12L
VAM 12LD
VAMP4R

VA 1 DA-6
VA 1 DA-20
VA 1DT-6
VA 1DP-5
VA 1 DP-50
VA18-1-6
VA 18-1-20
ARC SLm-x
VX001-xx

VX031-5
VX052-3
VX054-3

VYX001
VYX002

VSBJO1
VSBJ02
VPA3CG

OO6bsACHeHue

Yetp.
Yetp.
Yetp.
Yetp.
yerp.
Yetp.
yerp.
Yetp.

I/0 onga ont. patunka (VAMP221 & 321)
I/0 onsa ont. gatymka (VAMP221 & 321)
I/0 nnga TokoB (VAMP221 & 321)

I/O pnsi Tokos (VAMP221 & 321)

I/0 onsa Toy. patymka (VAMP221 & 321
I/0 onga Tou. patymka (VAMP221 & 321
I/0 onda Toy. gatumka (VAMP221 & 321

)
)
)
I/0 onga Tou. patymka (VAMP221 & 321)

Pene pa3mMHOXeEHNS KOMYECTBA KOHTAKTOB
OTKIIO4EeHUA

Jatunk gyrm

Jatunk gyrn

[LaTymk Temnepartypbl

[MopTaTuBHbLIN 4aTYMK Oyrn

[opTaTVBHbIN OaTYMK AyrK

[Jatyvk nyru (Tpy6GHOro Tuna)

Jatymk ayru (TpybHoro tmna)

Ont. gatymk gyru, 80005k

Kabenb gns mopynein VAM <->VAM
(xx=pnunHa kabens (m))

Yonunutens kabena gna VA1DP-5D

USB-kabenb ans cessu ¢ Vampset

Kabenb nHtepdelica ana VPA 3CG
(Mogynb Profibus) ans RS 232

YCTaHOBOYHas nnacTuHa Ans AaT4MKoB

YcTaHoBOYHasA nnactuHa Ans 4aTyvkoB

Moaynb ONTOBONOKOHHOIO MHTEpdeca
Mogaynb nHtepdeiica RS485

Mogynb nHtepderica Profibus

MpumeuaHune

3 onTt. BuTKA, 1 pene

3 ont. BuTKA, 1 pene, n3mMeHsemMast HYyBCTBUTENLHOCTb
3 ToKOBbIX BX0OAa, 1 pene

3 ToKOBbIX BXOAa, 1 pene, ycTaHoBka "3anogmuo”
10BX040B AaTymKkoB, 1 pene

10 TokoBbIX BX0Aa, 1 pene, yctaHoBKa "3anogimuo”
10BX040B AAaTyMKOB, 3 pene

10 TokoBbIX BX0AA, 3 pesne, ycTaHoBKa "3anofimuo”

4 HOPM. PA30OMKHYTbIX, 4 HOPM. 3aMKHYTbIX, 2 Fpynmbl

[nunHa kabens 6m

LnuHa kabens 20m

OnnHa kabens 6m

OnuHa kabens 5m

JnvHa kabens 5m

[nunHa kabens 6m

[InvHa kabens 20m

X-OnvHa kabens (2)
MpennoututensHasa anvHa kabens (3)

OnvHa kabensa 5m
LnnHa kabens 3m

JnvHa kabensa 3m

Z-dpopma
L-dopma

Tonbko pexum RS-232
Tonbko pexunm RS-232

MpumeyaHue 2. AnvHa ontoBonokHa 1, 5, 10, 15, 20, 25, 30, 35, 40, 50 unn 70 m

Mpumeyanue 3. AnvHa kabens 1, 3, 5,7, 10, 15, 20,251 30 m
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