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Hacrosiiiee pykoBoICTBO 1O IKCIUTyaTaluu (nanee mo tekcty — PD) npenHa3HadeHo s
03HAKOMJICHHUSI TTOJIH30BATENS C YCTPONCTBOM, IPUHIIUIIOM JICHCTBHS, CITOCOOaMU yIIpaBIICHHS,
OTOOpaXKCHUS PSKUMOB PabOTHI Pesie KOHTPOJIS U3OJISINH 1M mocTtostuaoro Toka PKM220(110,
48)/24CK/25511T/6P/RS485-v1 fanee mo tekcty — PKI).

K pa6ote ¢ PKU nomyckarorcs nmuia, H3y4uBLIME HACTOSIIEE PYKOBOACTBO U MMEIOIINE JIOMYCK K
9KCIUTyaTallly 3JIEKTPOYCTaHOBOK HampspkerueM 10 1000B.

O6o3nauenns B Ha3Bannu PKU:

PKN220/24 K/25911T/6P/RS485-v1
Bepcusi PKU
Hannuue nmopta RS485
KOJINYECTBO peJie

MaKCHMaJIbHOE KOJIMYIECTBO MOIKIIFOYAEMbIX TaTIUKOB
muddepennuansHoro Toka (JIJIT)

KOJIMYECTBO KOHTPOJIUPYEMBIX «CYXHX» KOHTAKTOB C
MOMOINIBIO0 TUCKPETHBIX BX010B PKU

HaINpsHKCHUE IHHBI, Y KOTOPOH KOHTPOJIHPYETCS
COTIPOTHUBIICHUE M30JISIIIUN

B HacTosieM pyKoBOJICTBE 110 SKCIUTYATAIIMHA TPUHATHI CICYIONINE COKPAICHHS i TEPMUHBIL:
P3J — pyKoBOACTBO MO 3KCILTyaTalUH;

COIIT - cuctema onepaTUBHOTO IMTOCTOSTHHOT'O TOKA

PKH —peiie KOHTPOJIA U30JISALINH,;

JAT — natunk nuddepeHIruanbHOro TOKa,

HIIC — MCTOYHUK TUTAHKS CTA0OMIN3UPOBAHHBIN;

YKY - ycrpoiicTBo KOHTpoJIs 1 ynpasienus (Bxoxut B coctas UIIC);

AKBD - akkymynsaTopHas 6arapes,

AB - aBTOMaTHYECKUI BBIKIIOYATENb;

IITY —ueHTpanbHOE MPOLIECCOPHOE YCTPOUCTBO;

CK — «yx0ii» KOHTaKT - KOHTAKTHI peJie, JOMOTHUTEIbHbIE KOHTAaKThl AB, 1 Ipyrue KOHTaKThl, HE
UMEIOIINE MOTCHITNAIA MEXTy PA30MKHYTHIMUA KOHTAKTaMH;

HIuna —snexTpuueckas 1ens, k kotopoit moaxmoueHsl UIIC, AKB, 1o AB u JJJIT uepe3 koTopsie
MOJIKITIOYECHBI HATPY3KH;

Pe3ncTHBHBII MOCT — 1Ba PE3UCTOPA, OJAUH BKIIOYCH MEXKTY MOJIO0KUTEIHHBIM MOJIIOCOM U KOPITYCOM,
BTOPOU PE3UCTOP BKIIIOUEH MEXKY OTPHUIATEIHHBIM MOIIOCOM IIHHBI U KOPITYCOM.

1.Ha3znayenmue.

O6nexTs! kKoHTpoast PKU: onepatuBHBIE LEMU MUTaHUS YCTPOUCTB PENICHHOM 3aIlUTH,
AaBTOMAaTHKH ¥ CUTHAJIM3ALMHY, a TaK K€ JIF0ObIe pacIipe/ieIuTeIbHbIE CETH IIOCTOSIHHOTO TOKa
HanpsokenueM 180-30@B (PKM220/24CK/2551/1T/6P/RS485-v1), 80-158
(PKM220/24CK/25511T/6P/RS485-v1 40-7B (PKI48/24CK/25911T/6P/RS485-v1)
U30/JMPOBAHHbIE OT HOTEHINAJIA 3EMJIH.

PKU moxet pabotats kak B coctaBe MIIC coBmectro ¢ YKVY-207.11(13);rak ¥ B aBBTOHOMHOM
pexKuMe.

PKU moxer padotats ¢ COIIT ¢ XBOCTOBBIMH 3IIEMEHTaMH OaTapeu.

PKU npennaznaueHo:

- U1l U3MEPEHHUS COIIPOTUBIICHUS U30JIALUN MEXIY ABYMsI IIOJIIOCAMHU IIHUHBI U KOPILyCOM,;

- KOHTPOJIs COTPOTHUBIICHHUS U3OJISIHMHU C MTOMOILBIO IBYX 33/1aBa€MbIX IOPOTOB M UHIUKAINN
CUT'HAJIOB aBapHHM Ha peJie, CBETOUOaMH Ha JINLIEBOH MaHeu U 1o muHe RS485;



- U3MEPEHUSI HANIPSDKEHUS] MEKY TOTI0OCAMH M KOPITYCOM;

- KOHTPOJISl HANIPSDKEHUS] MEKY ITOJFOCAaMH M BBIJJAYM CHT'HAJIa aBapyuy Ha pejie U 10 IIHHE
RS485npu nonnxeHn HaNPSHKEHUS] HUKE YCTaHAaBIMBAaEMOT0 TIOPOra,

- KOHTPOJISI aCHMMETPUH HAMPSDKCHUS] MEKAY <TIOJIFOC +» -KOPITYC M IOJIOC -» -KOPITYC
BBIJJa4M CUT'HAJIa aBapuH Ha peie u no muHe RS485mpu yBenndeHnn acuMMeTpru BhILIE
yCTaHABIMBAEMBIX TIOPOTOB, 33J[aBa€MbIX B IPOLICHTaX U BOJITAX;

- KOHTPOJISI COCTOSTHUS TOTIOTHUTEIBHBIX KOHTAKTOB aBTOMAaTHYECKUX BBIKJIIOYATENICH, a TakKe
Pa3IUYHBIX JATYHKOB C TIOMOIIBIO 24 «CyXUX» KOHTAKTOB, HH(POPMAIIMS O KOTOPBIX MEpeacTCs Ha
pelie, CBETOAMO/ Ha JINIIEBOM MaHeNIu U 1o muHe RS485;

- cunThIBaHUs UHGOpMaLK ¢ JaT4nkoB audpepenpanpaoro Toka SLD13D-(S)-10A dupmsr
«3E» o mmanun RS485konunuectsom o 255;

- KOHTPOJISI TOKOB OT IaTYMKOB TU((epeHInaI-HOro TOKa ¢ IOMOIIBIO JIBYX 3a/1aBa€MBbIX
HIOPOTOB ¥ BBIJJAYH CHTHAJIIOB aBapHH Ha pelie, CBETOJHOIaMH Ha JIMIIEBOU MaHe H 1 1o muHe RS485;

- IUTaHMS BHEITHUX JaTYUKOB U «CYXUX» KOHTAKTOB OCTOSIHHBIM CTaOMIM3HPOBAHHBIM
HanpspkeHueM 12 BOJIBT.

Hactpoiika PKU ocymectensercs no mune RS485m0 nporoxkony MODBUS RTUwu o mmne
CAN B ycranoBkax YKV (TOJIBKO OCHOBHBIE YCTaBKH).

[Muranne PKN220/24CK/2551/1T/6P/RS485-v1ocymecTBisieTcs OT CeTH IIEPEMEHHOT0 WIN
mocTossaHoro Toka 220BomeT, PK110/24CK/25511T/6P/RS485-vI1oT ceTH mepeMeHHOTO Wil
moctossiaHoro Toka 110BonsT, PK48/24CK/2551/1T/6P/RS485-v1oT ceT IEpeMEHHOTO HITH
MOCTOSIHHOTO TOKa 48 BOJIBT.

PKU moxet paboTaTh C pe3UCTUBHBIM MOCTOM, ITOAKITIOYCHHBIM MEXIY TOJIFOCAMH H
koprycom. IIpn ncnonb30BaHNN JaTYHKOB AU (PepeHIINATbHOT0 TOKA HATMYNE MOCTA
0053aTeJIBHO.

2.[IlpuHUMI U3MEepeHU CONIPOTUBJIEHU U30JISALUU.
HJ’IH HU3MCPCHUS CONTPOTUBJIICHUSA U30JIAUA UCIIOJIB3YCTCA CXEMa CM. Puc.1.

PEJIE 1

x AL

K ALITT

KPEJ’[E 2

Puc.1.



[NapamiensHO M3MEPSIEeMBIM CONIPOTHBIICHUSM H30JAINH Ri3+ 11 Ru3- MoAKIII0ueHb pe3ucTOphI
¢ u3BeCcTHBIMU compotuBieHusMu R1, R2, R3Hanpsokenue Ha pesuctope R3u3amepsercs ¢ moMoIbo
ALIIL. Pene 11 2 moovepesHO 3aMBIKAIOTCS, M U3MEHSETCS HallpshKeHne Ha pesuctopax R3.3nas
BEJIMUYHHY CONMPOTUBJCHMH pe3ucTopoB R1, R2, R31 usmeHenne HanpsbkeHus Ha pesucropax R3
NPOUCXOANT BBIYHMCIEHUE COMPOTHBICHUN Ru3+ u Rus-. U3-3a Hammumst eMKOCTH MEXIy MOJIOCAMU
koprycoM Cuz+ u Cus- nipu 3aMbIKaHUU pe3ucTopa R2 HanpspkeHue Ha pesuctope R3ycranaBnuBaercs ¢
3a[IepP’KKOH, IIOATOMY U3MEPEHHE COTPOTHUBIICHNS N30JIALNN IPOUCXOIUT C 3aI€PKKOH TUTEIHLHOCTHIO B
3aBHCHUMOCTH OT BEJINUMHBI eMKOCTE!. MI3MepeHne HeyCTaHOBHUBILETOCS HANpsbKEHHE TPUBOIUT K
HETPaBWIBHBIM Pe3yJibTaTaM BBIUMCIIEHUS cONpOTUBRIeHn n3oisiiuu. B PKU ucnonb3yeTcs agantuBHas
cucTeMa JUis U3MEPEHHS CONPOTUBICHUS M30ALMH. [[puHIMIT afanTUBHOW CHCTEMBI 3aKJII0YAETCs B
CIIEAYIOIIEM: U3MEPEHUE COMPOTUBIICHHSI N30JISILMH POBOAMUTCS uepe3 uHTepBai T1 nocie 3aMbIkaHuS
pesucTopa R2,3aTem n3MepeHue mpoBOAUTCS dyepe3 Oobliuit nuTepBai T2. Eciu pa3Huiia B pe3ynbrare
U3MepeHHi cocTaBisieT He Oonbie 5%, To cleayromee n3MepeHre MPOUCXOANT uepe3 uuTepsai T1.
Ecnm pazauia B pe3yiabTaTe H3MEPEHHUH cocTaBisieT 6onee 5%, To caeayromee n3MepeHne IPOUCXOIUT
yepe3 Oonpimit maTepBaT T3, U T.J1, IOKa Pa3HUIA MEXKIY TEKYIIUM U PEABLTYIIMA U3MEPEHUSIMH HE
ctanet MeHble 5%. B PKU nporpammuo 3anoxeno 16 uarepsainos ot 0 no 15cekynn. [Ipu yBennuennn
HMHTEpBaja U3-3a EMKOCTHOH COCTABIISIONICH YCTaHABIUBACTCS MISCTOM OUT B peructpe ureHus NelO
«cTaryc u3MepeHus» (cM. npunoxenue 4). Eciau BenmmurHa eMKOCTH Takasi 00JIbIiasi, 94To st
YCTaHOBJICHUS HANIPsDKEHUs Ha pe3rcTtope R3 He XBaTHT caMoro 0OBIIOr0 HHTEPBAJIA, TO
yCTaHaBIUBAETCS ceapbMOoil OuT B peructpe ureHust Nel0 «craTyc u3MmepeHus» (cM. npuaoxenune 4). 1o
03HaYyaeT, YTO U3MEPEHHOE COMPOTHUBIICHUE H30JIALUN HEKOPPEKTHO. Y MEHBILICHHE HHTEPBaa
MIPOUCXOANT TIOCHE MATH U3MEPEHUH MOAPS, pa3HUIlA MEXAy KOTOPhIMH cocTapisieT MeHee 5%. [Ipu
TI0OBIX HHTEPBAIaX U3MEPEHHSI MPOUCXOIUT OTOOpaKEHUE BEIYUCICHHOTO COMTPOTHBIICHNUS U30JISILINH,
ACUMMETPUH HAIIPSDKCHUS, CpabaThIBaHHUS CUTHAJIOB aBAPHUHU IIPU MIPEBHIIICHUN X 3HAYCHUH HaJl
MIOPOTOBBIMHU 3HAUYCHHUSAMH U, aHAIU3UPYs OuThI 6 1 7 B peructpe urenust Nel0 «craTyc uamepeHus» (Cm.
npuiokeHue 4), MOXKHO aHAIM3UPOBATh PE3yJIbTAaThl H3MEPCHUIA.

Luki ofHOTO U3MEPEHHUs COTIPOTUBICHNS N30JIALNMHU TPU COMTPOTUBICHUN U30IAINH Ooree 1
MOM, eMKOCTBIO IIMHBI MeHee 5 MKD U NpH BBIKIIOYEHHOM NO(UAEPHOM KOHTPOJIE COCTABIISET
~3CeKyHABI.

3. KOHCTpYKTHUBHOE UCIIOJIHEHUE.

PKMU Brimonneno B kopmyce ¢pupmer OKW ¢ montasxom Ha DIN-petiky mo ctangapty DIN EN
50 022¢ kpemeHreM Ha peiKy ¢ IOMOIIBIO 3alIeNIKH. BX01, BBIXOJ] CHTHAJIOB OCYIIECTBIICTCS Yepe3
pasbemsl Tua 2EDGu pazsem SCM-10Rans cesazu ¢ UTIC. Buemnuii Bun PKU v Hasnadenne
pa3peMoB mnpuBeneHo B [Ipunoxennn 1.

4. TexHUYeCKHE XapaKTepUCTUKH.

Tun PKU1 PKI220/24CK/25511 | PKIM110/24CK/255] | PKUN48/24CK/255]]
JT/6P/RS485-v1 JT/6P/RS485-v1 JT/6P/RS485-v1

KonnvecTBo KOHTpOIUpPyEeMbIX 1

IVH

MakcumManbpHas EeMKOCTH IITHHBI, 300

MKD

Junana3oH uzMepeHus 1KOmM+1MOmMm 1KOM+500cOm 1KOM+200cOm

COIIPOTHUBIICHHS U30JISILIMU ILTUHBI

CoBMmecTHas paboTa ¢ Ha. Umeetca kanmubposka PKU miist paboThl ¢ MOCTOM.

PE3NCTUBHBIM MOCTOM

ITapameTpsl pe3UCTHBHOTO MOCTa | DKBHBAJICHTHOE CONMPOTUBIICHHE MOCTa (Oroc-Kopiyc) He Bbime 30
KOM (8,2xOm mmst 2208, 4,1xkOm mst 1108, 2,%O0m mist 48g).




Kontpons conpoTusneHus
HA30JISAILAN

I[Ba 3a4aBacMBIX IIOpora: MpeaynpeKACHuA U aBapuu.

KonTposnbs acummerpun
HaMpsHKECHUH MIMHA-KOPITYC

OpuH 3a7aBaeMblii IOPOT B MPOLIEHTaX ¥ TPH IOPOTa 3aaBacMbIe B
BOJIbTaX:
-TIOpOT, ACHCTBYIOIIHA, €CIIH COMPOTHUBIICHNE U30JISITHH JIF000TO
noioca 601eeIMOwm;
-IIOPOT JIsI IF0OOTO COMIPOTHBIICHUS U30JISIUH;
- MIOPOT, ACHCTBYIOIINA, €CITU COMPOTHUBIICHUE H3OJSIUH 00T
nosroca meree 20 KOwm.

KoHTposb NoHUKEHHOTO
HaIpsHKEHUS Ha IUHE

OnuH 3a7aBaeMbIi TIOPOT.

KonnyecTBO MUCKPETHBIX BXOIOB
JUISL KOHTPOJISI «CYyXUX»

KOHTAKTOB (KOHTPOJIb COCTOSIHUS
aBTOMATHYECKHX BBIKJIIOUYATENIEH,
BHEIITHUX TaTIYNKOB, JIBIMA, yIapa

1 1Ip).

24

KoHTposb cocTostHUS «CyXHX>»
KOHTAaKTOB

Hasnauenue Ha KaxIbpIil TUCKPETHBIN BXOJ UHIUKAIIUH aBApUHUHOTO
COCTOSIHMSI «CYXOT'0>» KOHTAKTa: IPH 3aMBbIKAHUH WIIN PA3MBIKAHUU.

KonmuecTBO KOHTPOIHPYEMBIX
BHEIIHUX JIaTYHKOB
JuQQepeHInaNTBFHOTO TOKa

1o 255 fipu komuuecTBe AaTunkoB 6omee 50 TpebyeTcs OTaeNbHBII
UCTOYHUK MUTAHUS 12BONIBT)

Twumn maTynKoB
b hepeHIInaNTbHOIO TOKa

SLD13D-1A nnu SLD13D-S-13A dupmer «3E»

IToTpebnseMbIii TOK qaTIMKa
I QepeHInaNbEHOTO TOKa, HE
Oonee

20MA

IModunepHslii KOHTPOJIL
COTIPOTHBIICHHUS U3OJISIINH C
MIOMOIIBIO TATYUKOB

b depeHIInaTbHOIO TOKa

JIBa 3aj1aBaeMbIX 1opora

IModunepHslii KOHTPOJIL

I PepeHINAIBEHOTO TOKA C
HIOMOIIIBIO TATYHKOB

b depeHIInaTbHOIO TOKa

JIBa 3aj1aBaeMbIX 1opora

ABTOMAaTHYECKHUN ITOUCK
MOBPEKICHUS N30SI

Mo 255dunepos.

Py4Hoi1 monck noBpexaeHus
U30JIILUH

Her.

Ha3nauenue cBeToanoa0B

- MHIUKAIMS TUTaHus (KEJITHII);
- naaukanus cesazu ¢ YKY mo CAN (3enensbrit);
- UHMKAIUs YMEHBIIICHHSI COMPOTHBICHHUS N30JIIIIMK HIDKE TIOpora
npeaynpexaeHus (KpacHbIH);
- MH/IUKAIUS] YMEHBIIICHHUS COTPOTHBIICHHS U3OJISIIMU HUXKE MOPOra
aBapuu (KpacHblii);

Tpumeuanue: 8 noudepHom KOHMPOe CUSHATbL NPEOYNPENCOCHUSL
u asapuu conpomuesnenus u OupepenyuaibHvIXx mokog 00bedeHbl U
0mobpadCcaromest OOHUM C8emMOOUOOOM.

KoJr4ecTBO HCIIOTHIEMBIX
yCcTpoicTB (perne)

6, oJ1Ha TpyITIa KOHTAKTOB HA MEPEKII0YCHUE

Hasnauenue pene

33,I[a€TC$I IIOJIB30BATCIICM

HomunansHOE HanpsikeHUe AC,DC 22@B AC,DC 118 AC,DC 48
nutanusg PKN
BrixomHoe HanpsoKeHUE JIS 12B, 1.5A




NUTAaHWA BHCIIHUX JaTYUKOB

Wurepdeiic RS485

2 (Yympasnenue, 1-maTauku qudQepeHIHATEHOTO TOKA), KaKIBIi
uHTEepQeiic raTbBaHUYECKHU Pa3Bs3aH.

Harpy3ounast criocoOHOCTb
noptoB RS485

32, npu padote PKU ¢ 6onpmmm konmuectsom T tpeGyetcs
MPUMEHSITh Pa3BETBUTEIH HHTEpdeiica.

Wurepdeiic CAN

1, ranpBaHUYECKY pa3Bs3aH

Oxnaxaenne

Bo3ayiiHoe, ecTeCTBEHHOE.

Kpennenune

DIN-petika

T'aGapuThl (IIMHA X IIMPUHA X
BBICOTA), MM

210 x 118 x 58

Macca, kr, He Oosee

0,5

5. CTpyKTypHas cxeMa ¥ onvcaHnue pa6otsi PKU.
Crpykryphas cxema PKI220(110, 48)/2@8K/2551/1T/6P/RS485-vlnpuseneHa Ha pucyHKe 2.
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B PKU ucnons3dyercs mukpornporieccop (LIITY). OH cunThiBacT JaHHbBIC U yIIPABISET

nepudepuitHEIMA YCTPOHCTBAMHU.

JIMCKpETHBIE BXOBI 151 KOHTPOJIS «CyXux» KOHTakTOB (CK) MMEIOT rajbBaHHYECKYIO Pa3BsA3Ky

¢ mopramu L{ITY. Munycosbie curaansl CK o0beauaeHs!. 1 BKITFOYSHHS TUCKPETHOTO BXOIA C
nomotnrsio CK MoxxHO ncnons3zoBath Hanpsbkeaue PKU 12 BonbT nnn ncnonbs30BaTh CTOPOHHUH

MCTOYHMK HanpspkeHus. [lepuon ompoca nuckpeTHbix Bxoa0B LITY cocTarnser 1,2 cekyHabl.
JuckpeTHbie BXOABI MOXKHO UCIIOJB30BATh JIJIs1 KOHTPOJISI COCTOSTHUSL aBTOMaTUUECKUX BBIKITIFOUATEIeH

(AB) ucrmosb3yst TOMOTHUATEIbHBIC KOHTAKThI y AB, a Takke KOHTPOJIMPOBATh JATUMKH JIbIMA, Yaapa,

OTKPBITHSI IBEPEU U IpYyTHE.




B0k M3MepeHHst CONPOTUBIICHUS H30JIALMU ONKCaH Bbile (CM.11.2). CBs3b ¢ OJIOKOM M3MEpPEeHUs
CONPOTHUBIICHUS M30JISIIMU OCYILIECTBIACTCSA Yepe3 TalbBaHWYECKYI0 pa3BsA3Ky mo uHTrepdeiicy SPI. B
PKM MOXHO yCTaHOBUTH JABa IOpOTa Ui OTCICKWBAHHUA CONPOTUBICHUS w3onsuuu. [y mopora
HOpeaynpexIeHUs U U1 aBapuHHOIO 1Opora yCTaHaBIMBAIOTCS BEIMYMHBI CONPOTUBIEHUH 0T 1 KOM 10
IMOM c¢ marom 1 kOm. [lpy MOHMWKEHWH CONMPOTHUBICHUS H3OJLUH JIIOOOTO W3 IOJIOCOB HIKE
3aJaHHBIX TTOPOTOB UCIIOJB3YETCSl CBETOMWOAHAS CHTHANIM3AIMs HA JIMLEBOM MaHeNu (1Ba CBETOAMOAA
UL KaxJao0ro rmopora). Vmeercs BO3MOXKHOCTH HACTPOHMTH IIEPEKIIIOUCHHE pejle HpPH TMOHIKCHHU
CONPOTHUBIICHUS M30JISIIIMU (CM. HIDKE), a TaK)Ke KOHTPOJIMPOBATh MpeBbimieHne noporos mo MODBUS.
JUi1si TIOBBIIICHHSI TOMEXOYCTOMYMBOCTH 33/1a€TCSI KOJIMYECTBO M3MepeHuil moapsin (B uHTepBasie 2-10)
HIDKE 3aJJaHHBIX TIOPOr'OB, TOCJIE KOTOPBIX BhIJAeTcsi coodieHne o0 aBapuu. PekoMeHayemoe 3HaueHne
5.

C nomoupo 6J10Ka U3MEPEHUsI CONPOTUBICHUS U3OJISILMU U3MEPSIIOTCS HAPSDKEHUS MEXIY
MOJIOCaMU M KOPITyCOM IPH Pa30MKHYTBIX KOHTaKkTax pene 1u 2 cm. Puc.1. Takum oOpa3om, uaMepsercs
HalpsDKEHUE MEXIY ITOJIFOCAMU U BBIYUCIIAETCS aCUMMETPUS HAIPSKEHUH MEXTy II0J0XKUTEIIbHBIM
MOJIFOCOM — KOPITYCOM M OTPHUIATEIbHBIM HOF0COM — KoprycoM. [lTo MODBUS mMo3kHO 3a1aTh OPOTH
MUHUMAJIEHOTO HANPSDKEHHUS MEXKIY TONI0CAMH U TIOPOT 7Sl aCHMMETPUH HANIPSHKEHUS, a TIPEBBILICHUE
OpOroB KoHTponupoBath 10 MODBUS win HacTpouTh mepekitroueHue peie (cM. mpuiaoxenue 4).

PKU umeet nBa unrepdeiica RS485MuTepdeiicsl UMEIoT rabBaHUYECKYIO pa3Bs3Ky. [1epBblii
untepheric RS485ucnons3yercs 1 HACTPONKY, 3aIaHUS IOPOrOB, CUNTHIBAHUS JaHHBIX U YIPaBICHHUS
PKU. Ucnonsayercs mporokoa MODBUS RTU.C noMoiiibio BHEIITHETO ITpeodpa3zoBaTelis HHTepdeiica
RS485<->RS232nu RS485 <->USBPKUM M0HO NOAKIIOYATE K KOMITBIOTEPY. K mpumMepy, MoxKHO
MCIIONIb30BaTh peobpasoBarenu uarepdeiica hupmer «Osen» (http://www.owen.rii. [Iiis HacTporKu
PKU pexomenayercs ucnonb3oBath nporpammy PKIV(HOMEp Bepcui), KOTOPYIO MOKHO CKavaTh C caiita

npousBoautenst PKU, onucanue kotopoit npuseneHo Huxke. Takxe a1 HACTPOUKU U CYUTHIBAHUS
nmaHHbIX ¢ PKM MOKHO HCIIOIB30BaTh CTOPOHHUE IPOTPaMMBbl, KOTOpbIe MOryT paborats ¢ MODBUS
RTU. Onucanus peructpoB MODBUS 1 ux 3Ha4eHust npuBEACHBI B IPUIOKEHUH 5.

Bropoit uarepdeiic RS485npeaHasHaueH a1 MOAKIIOUEHHUS TaTIUKOB Au(PepeHIIHaTIbHOTO
toka (JIAT) pupmer «3E» mapku SLD13D-(S)-101A wiu mogo0HBIX JATYMKOB C AHATTOTHYUHBIM
NpPOTOKOJIOM 0OMeHa. MakcuManbHOE KOJTMYECTBO NaT4yuKoB AuddepenuuansHoro Toka — 255.Anpeca
JATYHKOB JOJDKHBI HAXOAUThCS B auamnasone 1+255 ([JITNe2558 nmporokore MODBUS umeer anpec 0).
B PKH, ¢ noMo1Ipi0 KOMIIBIOTEPA, YCTAHABIUBACTCS KOJIMYECTBO MOJKIIOUECHHBIX AaTunkoB. PKU
MOOYEPETHO OMPAITUBACT KAXKIBIN NaTYHNK, HAUMHASA ¢ 1 10 YyCTaHOBIEHHOTO KOJIMYECTBA, CUNTHIBAS
JIAaHHBIE 0 TeKyIeM Toke. Onpoc JaTIYMKOB TOKa MPOUCXOUT ¢ HHTepBaioM S50vc. Okuaanue oTBeTa OT
JIATYNKOB paBHO oxHOM cekyHze. Eciu ot JIJIT Het oTBeTa Ba pa3a, TO MPUHUMACTCS PEIICHUE O
HEHUCIIPABHOCTHU JaT4yMKa. /laHHBIC O HEMCIIPABHOCTH JaT4nKa MOKHO cuutath 1o MODBUS, a Taxxke
uHpOopMaIUs oToOpaXxaeTcs MuranueM ceetoauona Runr<Rupenynpexnenus. Ecinu He BBITONHAETCS
ycnoBue Ruar<RrpemynpesxneHus, To CBETOANO/ 3aropaeTcs Ha KOPOTKOE BPeMs KaXK/IbIe IBE CEKYH/IBI,
€CIIM BBITIOJIHAETCS, TO CBETOJIMO]] TACHET HA KOPOTKOE BpeMd Kaxbie 1Be cekyHbl. Yepes PKU ¢
MTOMOIIIbIO KOMITEIOTEPA MOKHO YCTaHABIIUBATh aJ[peca y JaTYMKOB TOKa. J[J1s1 3TOr0 naTuanku
MOJKITIoYaroTes 1o ogaomMy K PKU u ¢ moMorsio mporpammbel PKIV(HOMEp BEpCHH), HITH ¢ TIOMOIIBIO
croponneit nmporpammsl, o MODBUS ycranaBnuBaetcs aapec aatunka. Takke MOXKHO OTKAINOPOBaTh
HYJICBOE 3HAYCHHE TOKA JIATUYMKA U €TO MOKa3aHue. [ 3TOro Hy)KHO yCTaHOBUTH HYJIEBOW TOK Yepe3
JIATYHK ¥ [OJaTh COOTBETCTBYIOIYI0 KoMaHay (cM. [punoxenue 4.),3ateM MoaaTh TOK U
OTKaJIMOPOBATh MMOKa3aHue naT4yrka. [Ipr 3TOM ocTanbHEIC TATYNKH MOTYT HAXOAUTHCSA B pabouemM
COCTOSIHHIH.

C nomornipio gaturkoB aupdepenipaipbaoro Toka (JIJIT) uaMepstoTces: TpU COMPOTUBICHUS
W30JIAIIAN: COMTPOTUBIICHHUE TIOJIOXKHUTEIHLHOTO TIOJIF0ca uIepa, COMPOTUBICHUE OTPUIIATEIHHOTO TTOI0CA
(bumepa u UX napauielbHOE CONMPOTURIICHUE. BRIUKCICHNE TPOUCXOTUT PA3TUIHBIMI METOJAMH U TIO



Pa3TMYHBIM (OPMYIIaM, MOATOMY NOKA3aHHS BEIYMCICHHBIX COMPOTHBICHUH MOTYT OTIHYaThes. [
CHTHAJIM3AINN aBapuil NCTIONB3YyeTCsl MUHUMAIIbHOE 3HAUYCHUE U3 TpexX comnpotusneHnii. [lopuneproe
M3MEpPEHHE COMPOTUBIICHUS H30JISILIMHU IPOBOIUTCSA TIOCIIE TOTO, KAK OCHOBHOM N3MEPUTEIH
CONPOTHUBIICHHUS U30JISIIUH ONPEIEIIUT, YTO CONPOTUBIICHNE N3OJISIIIUH JII000T0 MOJTI0CA ITMHBI MEHBIIIE
500«Om (st muabl 220B), menbie 30kOwm (urst bl 110B), menbme 20kOm (s mune 48(60B).

C nomoupro AT n3mepstorcs: nudepeHuransHbie TOKM QUAepOB, UIMEIOTCS [1Ba 3a1aBaeMbIX
nopora Il HHAUKAaIWY IpeaynpexIeHnii u aBapuii. I1o 3TUM TaHHBIM MOYKHO ONIPEIETHTh
MeK(UAEPHBIE KOJIBLEBBIE COCTUHEHUSI.

IMTokazanus naTunkoB quddepeHnnaaTb-HOro ToKa MO3BOJSIOT aBTOMAaTHIECKH OTPECTIHTh
MECTOIIOJIO’KEHHE HEUCIPABHOCTH. JlaHHBIE O COMPOTHBICHUU M TOKa KaXI0ro (uaepa coaepikaTcs B
cootBercTBYIOIUX peructpax MODBUS (cwm. [punoxenue 4.).

I[To MODBUS m1st conpoTUBICHHS U30JISIIHAN, BRIYUCIEHHOTO ¢ oMorsio JIJIT MoxHO 3a1aTh
JIBa TIOpora: mpeaynpexaeHus u apapuu. [IpeBblimenne noporos (Jro00ro U3 JaTYNKOB TOKA)
koHTpopoBaTh o MODBUS wmiu HacTpouTs nepekirouenue peie (cMm. Hivke). Ha murieBoit manemn
PKMU nmeroTcs Ba CBETOAMOA ISl CUTHAIIM3ALNH TTOHMKEHHSI CONPOTHUBIICHUST M30JIALMH (GUICPOB
HIDKE TIOPOTOB MPEAYNPEXICHUS  aBapUH.

Hutepderic CAN uMeeT raibBaHHUECKYIO PAa3BA3KY M CIYXKUT 1utst moakoueHus k UIIC, y
kotoporo ucnons3yercs YKY207.11(13)Cosmectras pabora PKU ¢ UTIC onucana B pyKOBOJCTBE 110
skcruryataru UIIC.

JIst 0TOOpa’keHNsI CUTHAJIOB aBapHH, CUTHAIM3AIMHY, YIIPABJICHHUS BHEITHUMH YCTPOHCTBAMHU B
PKH npenycmoTpeHs! mecTs pene. Y KaXI0ro pese oJHa IpyIna KOHTaKTOB Ha MEPEKII0YeHUE U
HCIIONIb30BaTh MOXHO HOpManbHO oTKpEITEE (HO) 1 HopMmansHo 3amkHyThIe (H3) koHTakThl. B PKU
ucnoib3ytotes pene pupmbl Finderrun 36.11.9.012.401JJonycTUMBIil KOMMYTHPYEMBIi pelie
nepemennbii (50-60 1) Tox 10 amnep, Hanpsbkenne 250BonbT. He pexomenayercs ¢ momomnsio PKU
KOMMYTHPOBATh TOK Oosiee 2 amrmep, T.K. IOMUMO peJie TOK IPOXOIUT Yepe3 pa3beM U TOPOKKH Ha
NeYaTHOM 1ate. 3aBUCUMOCTh KOMMYTHPYEMOTO ITOCTOSTHHOT'O TOKA OT HANPSHKEHUSI MOKHO OTIPEACIIUTD
o rpad)uky Ha puc.3.
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[TogpoOHBIE XapaKTEPUCTUKH peJie MOXKHO Y3HATh Ha CaliTe IPOU3BOIMTENS peJie.
Kaxnoe pene no MODBUS M0xHO HACTPOUTH Ha pearupoBaHUE CIEAYIOLUINX COOBITHI:
*  OTKIIIOYEHO, pejie He HCIONb3yeTC s
*  ComnpoTHBIEHHE U30JIALIH JIF0O0TO U3 ITOJII0OCOB MEHBIIIE TTOPOTa MPeIyIpeKICHHS,
*  ComnpoTHBIEHHE H30JIAIHHN JII0O0T0 U3 MOJTI0COB MEHBINIE aBAPUITHOTO TTOPOTa,



*  ComnpoTHBJIEHHE 30NN, BEIYUCICHHOE C TOMOIIBIO JIF0O0T0 AaTduKa AU (EepeHITHaTbHOTO
TOKa HIDKE I10pora MpeypexaeHus;

*  ComnpoTHBIEHHE 30N, BEIYUCICHHOE C TOMOIIBIO JIF000T0 AaTduKa AU epeHITHaTbHOTO
TOKa HM)KE aBapUIHOTO MOPOTa,;

* AcuMmMeTpHs NpeBHILIAET MOPOT, 3aJaHHBIH B IPOLIEHTAX WX B BOJIBTAX;

*  HampspkeHue Mexay IOJII0CaMy MEHBIIIE 33JaHHOTO T10pora,

* Bce «yxue» KOHTaKTbl BKJIIOYEHBI,

* Bce «cyxue» KOHTaKTbl BbIKJIIOUYEHBI;

¢ «Cyxoii» KOHTaKT Nex BKJIFOUEH, Te X — JIF000# U3 24 «CyXHUX» KOHTaKTOB;

¢ VYnpasnenue peine uzsae no MODBUS;

e CompoTHBICHHE H30JSILINH, BEIYUCICHHOE C IIOMOIIBIO AaT4rKa AU HepeHIHaIbHOrO TOKa
Nel+Ne6 (3amaeTcs monmbp30BaTENEeM) HIDKE TIOpOTa MPETyPekICHUS;

*  ComnpoTHBIEHHE 30NN, BEIYHCICHHOE C TOMOIIBIO AaTINKa AU HEepeHITNATBHOTO TOKA
Nel+Ne6 (3amaercs moab30BaTENIEM) HIKE aBAPHIMHOTO TIOPOTa,;

* AsapuiiHoe cocTosiHue JT1000r0 «CK»;

*  Jluddepenumansueiii Tok JAT Bbiie nopora npeaynpeskaeHus Wik aBapuiHOTO Mopora.

Taxoke 3aaeTcsa pearupoBaHue pese Ha COOBITHE — BKIIFOUEHHEM HIIN OTKIIOYCHHUEM MTUTaHUS pelie.

Bce 3agaBaeMbie MOporu UMEIOT THCTEepe3nc 5%, To eCTh cpadaThIBAaHUE W HHIAKATIHS
NPEBBIICHNS TIOPOra MPOUCXOIUT MO 33AaHHOMY MOPOTY, @ BO3BpaT B HOPMaJIbHOE COCTOSIHUE
MHINKAINH 10 BEJIMYHMHE PaBHOM mopor+5% (it CONpOTHBIIEHUS H30JISAIINH) WiIH mopor-5% (s
OCTaJIbHBIX BEJINYHUH).

baok muranus (BIT) PKU uMITyisCHBIN, TUTA€TCS OT CETH IIEPEMEHHOTO MJIH ITOCTOSHHOIO TOKa
HOMUHAIBHEIM HanpspkenneM 220BoasT (mast PKI1220), 1108omnsT (mmst PKI110) unn HampspkeHreM
nepeMeHHOro win nocrostiHoro Toka 48(60)soneT (st PKI148(60)).Ha Beixone BIT ¢hopmupyrores nsa
CTaOMIIM3UPOBAHHBIX HANPSDKEHUS: 5 BONbT st uTanust PKU u 12 BonbT U1 MUTaHKUS BHEIITHUX
YCTPOMCTB, AaTYNKOB TUPPEPECHINAIBEHOTO TOKA, «CYXUX» KOHTAKTOB, U JIP.

Ha muueBoit nanenn PKU umerorcst BoceMb CBETOIMOIO0B U [IB€ YTOIUICHHBIE, 3allIUIIIEHHBIE OT
ciydaitHoro Hakatus KHOTkH (cM. ITpumokerne 1):

- xenToiil cBetoanon «CETh» curHanusupyet o Hanumuuu nutanus S sonst B PKU;

- 3enenbiit cBeToauon «AKTUBHOCTDb RS485ss8aropaercs Ha KOpOTKOE BpeMs IIPH MPHUEME
naHHeIX C RS48510 nporokony MODBUS ot komnbioTepa,

- 3enenbiid cBetouon «“AKTUBHOCTD CAN» kpaTKOBpEMEHHO 3aropaercs Ipy IpueMe
manueix ot UIIC ¢ YKY207.11(13);

- 3enensli ceeroauon «JIKOBOM CK BKJIKOUEH» 3aropaetcs, eciy Ha JT000# «CyXoii»
KOHTAKT ITOIaHO HaIPsKEHUE,;

- IBa KpacHbIX ceetoauoaa «Rus<Ropenynpexaenus» u «Ruz<RaBapumn» 3aroparorcs, eciiu
M3MEPEHHOE COMPOTHUBIICHHE U3O0JISIUN MEHBIIIE TIOPOTOB MPEAYPEKACHHS WIH aBaphH
COOTBETCTBEHHO;

- IBa KpacHbIX ceetonuoaa «Ruar<Rupenynpexaenus» u «Ruagr<RaBapum» 3aroparotcs, eciu
COIIPOTHBIICHHUE M30JISIIIUHU, BEIYUCICHHOE C IIOMOIIIBIO JIF000T0 IaT9rKa MU PepeHIINATEHOTO TOKA,
MEHBIIIE TOpOoTa MPEAYIPEKACHUS WIHA aBAPUH COOTBETCTBEHHO. TaKkKe 3TH CBETOANO/bI HCIIOIB3YIOTCS
JUTS MHIUKAUK TpeBblieHus quddepenunansabix TokoB JAT Hag moporamu npeaynpesxaeHus u
aBapuu. [lomrmo sToro cBetommon «Ruar<RmpenynpexIeHus» CUTHATU3UPYET 00 OTCYTCTBUH CBSI3H C
JaTYNKOM An(PepeHIINaIbHOTO TOKa MOPTaHUEM OJIMH pa3 B IBE CEKYHIIBI;

- kaonka «3ABOJICKUE YCTAHOBKMU» ucnons3yercs mis copoca ycranoeok MODBUS na
3aBoJICKuUE, pH 3ToM aapec PKU cranoButcs paBubiM 1, ckopocts nepenaun 960000a. Taroke, mociie
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copoca, PKH mepexoauT B pexxuM pabOThI «OAUHOUYHBIN». [T cOpoca HeoOX0ImMo, yAepKUBast KHOTIKY
«3ABOJICKME YCTAHOBKW», Haxats kHONIKY «CBPOC» mimm mogats cetb Ha PKU. Bee ceTomnonnt
3aropsATcs ¥ MOTYXHYT, YTO 03HAYAET CMEHY YCTaHOBOK;

- mpu HaxkaTuu KHOMKH «CBPOC» curHan moctymaeT Ha MpoIeccop, U mporpamMma 3amycKaeTcst
3aHOBO C MHUIMANU3aIueH Bcex nanHbIX. Mcnonmbp3yercs npu «3aBucanus» padotel PKU u cOpoca
ycraHoBOK mapameTpoB MODBUS Ha 3aBosckue ycTaHOBKH.

Bce ycranoeku u nanusie PKU noctymasl mo MODBUS. Uepes YKY UIIC gocTyIHbI TOJIBKO
OCHOBHBIC HACTPOWKH.

6. Pa6ota PKH c pe3auCcCTUBHBIM MOCTOM.

PKU moxet paboTaTh Kak COBMECTHO C PE3MCTHBHBIM MOCTOM, TaK U 0e3 Hero. Pe3ncTUBHBIN
MOCT CITY’KHT JJI yMEHBIIICHUS aCHMMETPHH HAITPSDKEHUH MEXY TIOJTI0CAaMH U KOPITYyCOM, TEM CaMbIM
3aIUIIAET OT JIOXKHOTO cpabaThIBaHMsI TUCKPETHBIX BXOJ0B TEPMHUHAIIOB PEICHHOM 3aIUTH U
aBToMaTuku (P3A) npu YMEHBIIICHUN COMPOTUBIICHHS U30JAIMH. TakKe MOCT HEOOXOAUM JIIst
MOBBIIICHHUS TOYHOCTH U3MEPEHUS COMPOTUBIICHUS C TIOMOIIBIO T depeHInanbHbIX JATYNKOB TOKA.
Moct moxet 061Th V u T 00pa3abiM, cM. puc.4.

V o0pa3HeIif MOCT T obpaznb1ii mocT
K IIIMHE K [IIAHE K IIMHE K ITAHE
------------------- r--——--#------}“-------------------u
R1 R1
Roks. Roke.

R2 wnu R2+pene PH 51/32

e -

K KOPITYCY K KOPITYCY

Puc.4.

DKBHUBAJICHTHOE COMPOTUBIICHHE MOCTA (COMPOTHUBICHUE MEXIY JIFOOBIM MOIFOCOM U
KOPITyCcOM) I0KHO OBITE He 6oiee 30kOM. PexoMenmyeMoe cornpoTuBieHre RakB=8+9xOM st IHHBI
220B01bT, ROxkB=4+5¢OM 11 el 110B0abT 1 R3xB=1,8+2,20OMm 1714 mvHbl 48 BOJIBT.

B PKU BBeneHa kannOpoBKa U3MEPEHHUSI COIIPOTHUBIICHHS U30JISIIIAY TIPU MAKCUMAITBHOM
COTIPOTHUBJICHUH H30JISAINH, TI03TOMY, €CITH HUCIOIB3YeTCs pe3ucTuBHEIM MocT, PKI mocie kanuOpoBku
YYUTBHIBAET COMPOTUBIICHUS MOCTA TIPU BBIYUCIICHUU CONPOTHBIICHUY m3o sa1un. [1pu 3akaze
pe3uctuBHOro MocTa B komruiekte ¢ PKU, kanmubposka PKU BeimonHsieTcs Ha 3aBojie usroroputene. [Ipu
CMCHE WJIM TOOABICHUS PE3UCTUBHOT'O MOCTa HEOOX0auMO MpoBecTH KanuopoBky PKU ¢ momomsio YKY
UIIC (cm. PD UIIC) unu xomanas mo MODBUS.

7. Oco6eHHoctH pa6orbl PKN220(110, 48)/24CK/25544T/6P/RS485-v1
B COIIT c xBocTOoBBIMHU 3s7ieMeHTaMu AKDB.
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YMeHbIIeHne COMPOTHBIICHUS H3OJSIUH B MTOJIOKUTEITHHOM ITOJFOCE XBOCTOBBIX 3JIEMEHTOB
AKD okasbIBaeT BIUsAHNE HAa U3MEPEHUE OCHOBHOTO u3Mmeputess PKU:

-II0Ka3aHKUEe COMPOTUBIICHUS MTOJIOKUTEILHOTO MOJIE0Ca OYAET MEHBIIIEe PeaTbHOrO
COTIPOTHBIICHHSI U30JISIIIUH, a TTIOTPEITHOCTh U3MEPEHUS OYAET 3aBHCETh OT HAPSIKEHHUS XBOCTOBBIX
snemeHToB AKB. Uem MeHbllle HAMTPSDKEHUE XBOCTOBBIX 3JIEMEHTOB, TEM MEHbIIIE TOTPEITHOCTh
nu3Mepenus. Eciayn HanpsbkeHre XBOCTOBBIX eMeHToB coctaBisieT 20% ot ocHoBHOH AKB, To
MOTPELIHOCTh U3MEpeHus Takke He Oobiie 20 %.

- Ipu TOGUASPHOM KOHTPOJIE HATPY30K, MOAKITIOUEHHBIX K ocHOBHOI AKDB, BiusHue
COIIPOTHBIICHUS U30JISIIIUHU B MOJIOKHUTEITEHOM TOJIIOCE XBOCTOBBIX DIIEMEHTOB Ha MOQHICPHBIE
U3MEpPEHUS MPAKTUYECKU MUHUMAJBHBI.

- IpH TOUACPHOM KOHTPOJIE HATPY30K, TOAKIFOUYCHHBIX K TUTFOCOBOMY ITOJTFOCY XBOCTOBBIX
anemenToB AKDB, mokazanue conmpoTuBiieHUs MOGUIECPHOTO U3MEPEHUS OyIeT MEHBIIE peaTbHOTO
COTIPOTHUBIICHHUSI U30JISIIIAHU, & TIOTPEITHOCTh U3MEPEHHUS OYACT 3aBHCETh OT HAPSIKCHUS XBOCTOBBIX
anemeHToB AKB. UeM MeHbllIe HAaIIPsHKEHUE XBOCTOBBIX 3JIEMEHTOB, TEM MEHbILIE TOTPEITHOCTh
u3Mepenus. Eciu HanpsbkeHrne XBOCTOBBIX aJieMeHTOB coctaBisieT 20% ot ocHoBHOM AKB, TO
MOTPEITHOCTh U3MepeHus Takxke He Ooubine 20 %.

be3 mo¢duaepHOro KOHTPOIS PY YMEHBIIIEHUN COMTPOTUBIICHUS U30IISAIINHU B TOJOKUTEIHFHOM
TMOJIIOCE WK B MOJIOKUTENIBHOM TOJI0ce XBOCTOBBIX 3lieMeHTOB AKD omnpeaenuts nostoc ¢ mioxoit
M30JIAIIMEH HEBO3MOXKHO, TaK KaKk OCHOBHOM m3Meputellb PKU He 0ToOpakaeT OTIASIHHO COTPOTUBICHIE
M30JSIUUU B TIOJIOKUTEIBHOM MOJII0CE XBOCTOBBIX 371eMeHTOB AKDB.

8. Moaxmouenne PKM220(110, 48)/24CK/255A4T/6P/RS485-v1.

Hasnauenne konrakToB PKU npuseneno B Ilpmnoxennn 1. Bece coennaeHns HY)XKHO
NPOU3BOJUTH B 00ECTOYCHHOM COCTOSTHHH.

Cxema coenunenus: PKU mist paboTel B 0AMHOYHOM pekuMe npuBeaeHa B [Ipunoxenun 2.
Cxema noaxuroueHus s pabots! AByx PKU B aBTOHOMHOM pekrMe U B PEKMME BHEIITHETO YIIPaBICHUS
npuseneHa B [Ipunoxkennu 3. CurnanbHeie npoBoja, /1T mogkimrodaroTcs aHaIOTUYHO, KaK B
[punoxxennu 2. [Moaxmouenue PKU ns padoter B COIIT ¢ xBocToBeiMu dnieMmeHTamMu AKB npuBeneHo
B IIPWIIOKEHUH 4.

B PKU umeeTtcs nBa ranbBaHr4YecKH pa3Bs3aHHbIX nopTa RS485K ogHomy u3 HUX
HOIKITFOYACTCS Yepe3 aantep KOMIbIOTep, K Apyromy aatanku quddepernnansaoro Toka (JIJIT).

Y JAT umeetcs pasbeM i MOAKITIOUeHUs nHTepdeiica RS485u nutanus 12 BonbT.
JAT SLD13D-10A ycranaBnuBarotes Ha DIN petiky, cm.puc.6, SLD13D-S-18A kperienue
OCYIIECTBIISETCS C TIOMOIIBIO BUHTOB M4, cM.pHc.7.
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Puc.5

Puc.6

[MuTaHure MOAKIIIOYACTCS COTIACHO moyispHOCTH, TuHus RS485-A k A, B x B. ITuranue T
MO>HO HCIoJIb30BaTh 0T PKU uimy 0T cTOpOHHEro MCTOYHMKA MUTAaHUA. |11 IpaBUIILHOTO U3MEPEHUS
TOKOB YTEUKH, TIPOBOJIa, IPOXOIAIINIE Yepe3 JaTUMK, HEOOXOIMMO MPABIIILHO PAcIoIokuTh. Ha maTanke
PAcCIONIOKCHHBIH BBEpXY 3HA4OK (cM. Puc.5, 6)yka3piBaeT HampaBieHHE epeIadl MOIIIHOCTH, TO €CTh
Ha JIAaHHOM PUCYHKE Harpy3ka JIOJIXKHA HaXOAHUTCS 33 JaTYUKAMU.

Pa3zbeM c 3ammenkamu Uil IECATH KUIBHOTO JICHTOYHOTO Ka0eIsl CITY>KUT IS TTOAKITFOUEHUS
PKU k UTIIC. [To kabemnto nepenarorcs ganubie mo muHe CAN.

Jnst nmuranust PKU MoxkeT ncnonb30BaThCS HAMTPSDKEHHUE OT MOJIIOCOB AJI U3MEPEHUS
conpotuBieHus u3ossiuu. [Tutanne PKU MoxkeT ocylecTBISTHCSA OT CTOPOHHET0 HCTOUHHMKA
MOCTOSTHHOTO WJIM IEPEMEHHOT0 TOKA.

KontakT «kopmyc» npeHa3HaueH sl COSAMHEHUS C 3a3EMIISIOIIMM KOHTAKTOM anmnaparypel.
OTHOCHUTENBHO HETO MPOUCXOINUT U3MEPEHUE COMPOTHUBIICHUS H30JISAINH U HAPSHKSHHS ITHHBI.

«Cyxune» KOHTaKThl MOTYT UCIIOJIb30BaTh HanpsbkeHue ot BHyTpeHHero BIT 12 Bonst PKU mim
OT CTOPOHHETO HCTOYHUKA HANPSDKEHHS 12 BOIBET. MUHYCOBBIC BXOJIBI JUISl «CYXHX» KOHTAKTOB
00beTMHEHBI M BRIBOAATCS Ha KOHTAKT «-CK». Jlyis ncronp3oBanus BHyTpeHHET0 neToyanka PKIA
COEQUHSIOTCS KOHTAKThl «-CK» 1 «-128».

B PKU umeetcs 6 pene, Ha pa3beMbl BBIBOJUTCS OHA IPYIINa KOHTAKTOB Ha MEPEKITIOUCHUE!
H3 —HOpManbHO 3aMKHYTBIH KOHTAKT NPH BBIKIIOYEHHOM pese, HO —HOpManbHO OTKPBITHIN KOHTaKT

IIPH BBIKJIFOYEHHOM pelie M OOIINH BBIBOM «OOII.
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Ceuenne ipoBo0B 111 oakioueHns PKU:

- i noakitoueHus K pene 0,2+1,0kB. MM, B 3aBUCHMOCTH OT KOMMYTHPYEMOT'O TOKa,;
- MMTaHUe JaTINKOB auddepeHimansrHoro Toka, He Meree 0,5kB. MM.;

- ocTaibHbIe KOHTAKTHI He MeHee 0,2KB.MM.

9. [Iporpamma PKHUv(nomep Bepcun) aass PKN220(110, 48)/24CK/255AT/
6P/RS485-vl

[Mporpammy PKHV(HOMEp Bepcun) MOXKHO ckadath ¢ caiita mpousBoautens PKU. [Iporpamma
HE HY>KAaeTCs B MHCTALIALNY, [IPU 3aIlyCKe CO3aeT B 3allyCKaeMol AUPEKTOpuH (hailn HacTpoiKu
data.inf.B ¢aiine coxpansiorcst Homep COM mopTa, ero ckopocth 06MeHa u agpec PKU. 3aBox
nsrotoButens nocrasisieT PKU ¢ anpecom MODBUS paBnbiM 1, a ckopocts nepenaun 9600607, [Tpu
IIEPBOM 3aIlyCKEe IPOrpaMMbl 3TH JaHHbIE HEOOXOMMO BBECTH BPYUHYIO B MEHIO <«Y CTAHOBKH».
Buemnuii BuI IporpaMMbl IpeCTaBicH Ha puc.8.

(1 romaz o R DS e ———— | |

YetaHosku

W3MEPEHHWE COMPOTUBJIEHKWA KOHTAKTH: MNo@uaepHbI KOHTPOIb:
N30JIALIMK gg EEEQE:EE Nl R->1MOM R+=9kOM R//=10kOM 1=8.55MA
U V=185B |  +V=85B +17 gﬁ EEEQE:E: Ne3 R->1MOM R+ >1MOM RJf >255k0M 1=0,05MA

CK5 BHKIIOHEH
? m—— T 71— T CKb6BHKMOYEH

1 J | CK?7 BHKNWYEH
CK8 BHIKNWYEH

ConpoTUBAEHHE CK9 BHIKMHYEH
UIDNALMUH= CK10 BuIKMOYEH
98 kOM CK11 BRIKMOYEH
CK12 BHKMWYEH

CK13 BHIKNMOYEH
CK14 BLIKMOYEH

CK15 BHIKMOYEH

CK16 BHIKNMOYEH
CK17 BHIKNMOYEH
CK18 BHIKNMOYEH
CK19 BLIKMOYEH
CK20 BHIKNMOYEH
CK21 BHIKNMOYEH
CK22 BHIKNMOYEH

4 UmnHbi=220B L CK23 BBKIYEH
CK24 BLlKNIOYEH

Teryuee cocToaHue pene Yonoede patiotel pens CD;E;:E:D:EHE
PENE 1 oTknw4yeHo |F\M:3<F|npengnpe>«.uewq j IDTKIIDO‘{EHDj
PEJIE 2 oTknio4yeHo |HM3<HaBaDHH ﬂ Io’mnmemj
PEJIE 3 oTKNWO4YeHO |F\,u.clT<H MPEAYNPEHLEHHA ﬂ ID’eroquoj [
PEJNIE 4 oTknwoyeHo |Hﬂ.uT<H ABAPUA ﬂ Imxnmuer—cnj
PEJIE S OTKNIOYEHO |acivmerpia ﬂ io-rmmenoj
PEJIE 6 BENIOYEHO |3au.aHo no R5485 ﬂ ¥ Bramwis

I'IPHEM ,ﬂ:AHHb\X COM5 9600605 Appecl Japepxka nepeg nsmepernnen Ocexyrg PKW r;ﬂor&fp.ﬂ = PHC8

B manHOM cirydae mporpamma padotaet ¢ PKU, y KOTOporo Mexay IoJI0KHTEITEHBIM TOTI0COM
u xoprrycom ¢uaepa Nel BritoueH pesuctop conporupieHueM 10kOM, a MeXIy OTpPHIIATEIIBHBEIM
MOJIFOCOM M KopirycoM ¢uaepa Ne2 BkiitoueH pesuctop conpotupieauemM 100xOm.

B neBoii BepxHeit yacTu okHa oToOpakaeTcst mHGOpMaIus ¢ 0JIOKa U3MEPEHUS COPOTUBIICHUS
u30JAIuu. BBepxy oToOpakaeTcss BENMMUMHBI HAMPSHKCHUH MEXKY TOJTI0CAaMU B KopiycoM —V 1 +V.
Janee oroOpakaeTcsi BEMUYMHBI H3MEPEHHBIX CONMPOTHBIICHUH. XKupHBIM mpudToM 3HAUYSHUS
COTPOTHUBIICHUI 0TOOPAKAIOTCS, €CITM C MOMEHTA U3MEPECHHS COTIPOTHUBIICHUS TPOILIO MEHEE TPEX
cexyH/1. Ecni conpoTuBieHre H30MISIIMU MEHBIIIE TIOpOoTa MPeaynpekIeHs, TO QOH HAIIMUCH
CTaHOBUTCS JKEITHIM, €CJIM MEHBIIIE ITOpoTra aBapuu, To PoH KpacHbIi. Eciiu B pe3ynbraTtax u3MepeHus
COTPOTHBIICHUS TIPUCYTCTBYET EMKOCTHAsI COCTaBIstoImas (CM.1m.2), To Ha/l H300pakeHUEM
COTIPOTHBIICHHS MOSBIISIETCS 3HAYOK eMKOCTH «C», YTO 03HAYAET, YTO U3MEPEHHOE COMPOTHBJIEHHE
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H30JIAAIIUM MO3KeT ObITh HEKOPPEKTHBIM M3-32 eMKOCcTH (uepa. [Ipun MakcuMansHON 3a7epKKe Tepen
umepenueM (6oIbInoil eMKOCTH (umepa), COBMECTHO CO 3HAYKOM €MKOCTH TOSIBIISIETCS HAIITHCh
«makc». OroOpakaeTcs aCHMMETPHS HANPSHKEHUH MOJTFOCOB B TIPOIICHTaX U BoJbTaX. [Ipy npeBbIieHuu
mo6oro mopora (oH MHAWKAIIMY CTAaHOBUTCS KpacHBIM. Eciy HampspkeHue MeX Iy MOTI0CaMH HUXKe
nopora, To OH UHIUKAIUU HAMIPSHKCHUST CTAHOBUTCS KPACHBIM

Hanee, B cron0Le 0TOOpaKEHO COCTOSHUE «CYXHMX» KOHTAKTOB. Haamuch «BKIII0UEeH» O3HAYAET,
YTO Ha «CYXOW» KOHTAaKT MOJaHo HampsbkeHne. KpacHBIM 1BETOM BBIIETISIOTCS «CYXHE» KOHTAKTHI,
Haxossuecs B apapuitnom cocrosanu (CK1, CK4), 3enensim - B He aBapuitnom coctosauu (CK2, CK3),
a 4YepHBIM Te, KOTOPBIM aBapHitHOE COCTOSTHHUE He Ha3HaueHo. HazHadenne aBapuii CK ommcano Himke.

Jlanee, OKHO ¢ 0TOOpaKEHHEM COMTPOTHBIICHUS W3OS U U HEPEHITUATEHBIX TOKOB
(hunepoB, U3MEpPEHHBIE C TOMOIIBIO TaTYMKOB AU(QepeHIuansHoro Toka. Komnuectro hunepon
COOTBETCTBYET 3aJaHHOMY KOJIMYECTBY AaTUNKOB nuddepernnansaoro Toka (JIJT). Ha Puc.8
ycranoBieHo komuaectBo /1T paBHbiM 4. MakcumanbHoe koiuaecTBo 255.Ecim conporusienue
W3OJISIMN WU UG PepeHIMATBEHBINA TOK QUiepa HIKE IOPOTOB MPETyPexK ICHHs, HAIICh B
COOTBETCTBYIOIIEH CTPOKE CTAHOBUTCS OPAHKEBOTO 1[BETA, €CIIM HIKE aBapUITHOTO MOPOTra, TO KPacHOTO.
Toporu 3anarotes B MmeHio «Iloporu» (CM. HIKe).

Ecnmu IJIT He otBeuaet Ha 3anpockl PKH, To B cOOTBETCTBYOILEH CTPOKE Ha KpacHOM (hoHE
NOSIBUTCSI coobuieHue «HeT cBs3u», [IJITNed na pucynke 8.

Cnera BHH3Y oToOpakaercs uH(opmarus o peire PKIU. Mudopmarus pacronaraercs B CTPOKY
IUTSE Kakaoro perne. Haamucep «BKITFOYeHO» 03HAYaeT Mmojady HamnpsDKeHHs Ha pejie 1 HaoOopot. Janee B
CTPOKE B BBINAJAIOIIEM MCHIO BBIOMpaETCs yCIIoBUE paboTh pene. [1onpoOHO ycaoBus onucaHs B 1.4.
[anee B BeINagaromeM MEHIO BRIOMPAETCS aKTHBHOE COCTOSIHUE pPeJie, TO €CTh BKIIIOUYUTH MITH BHIKIIOYUTH
peie, eciu BBIMOJHACTCS ycioBue pabotsl pene. Ecnu ycnoBuem paboThl pesie BRIOpaHO «3aJaHo 1o
RS485» 10 MEHIO «@KTUBHOE COCTOSHHE» CTAHOBUTCS HE aKTyaJIbHBIM M HUCUE3aCT, a MOSBISACTCS
BO3MOJKHOCTh, YCTAHOBHB <«TaJIKy», BKJIFOUHTH Pelie WM yOpaB «ajiky» OTKI04nTh pene (cMm. Puc 8.
Perne 6).

IIporpamma 3anpammuBaet ganHubie ¢ PKUY ¢ pa3nnyHbIMU IepuoaamMu, B 3aBUCUMOCTH OT
ckopoctH nepeaayn. st ckopoctu 115200nepuon onpoca coctasinsieT 4 ceKyHabl, 1uis ckopoctu 2400 —
15 cekyna. BHu3y okHa mporpamMMbl B CTPOKE COCTOSTHUS Ha KOPOTKOE BPEMS MOSBIISICTCS HAAIMUCh
«[TPUEM JJAHHBIX» npu npueme undopmanmu or PKU. Eciu Ha nate 3anpoco PKU He oTBeuaer, To
BeIBostuTCs Haanuch «<HET CBSA3U C PKI». B ctpoke coctosiHUS Takke oToOpakaeTcs nHQopManus o
ces3u ¢ PKU: HOMep mopra, ckopocTs, aapec PKU, 3ameprxka mepes n3MepeHnueM (CM.II1.2), B BEPCUS
nporpammbl PKI.

B MeHIO «Y CTaHOBKUY» MPUCYTCTBYIOT MyHKTHI:

- Ces3b ¢ PKU

- [loporun

- Komnuaectso /T

- Kammbposka 1T

- Anpec AT

- ABapun CK

- Kanu6poska UmnHer

- KamuGpogrka mocra

- [TapameTpsl U3BMepeHUs

-O6noBnenue nporpammel PKU

Menmo «Cssi3b ¢ PKW» npuBeneno Ha puc.9.
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.* Cenze c PKW & ;“ T lﬂl&y

Beegnte Homep COM-nopta: F oK
BoiSepute ckopocte COM-mopTa: %00 he oK

CosaHHHTE

Appec PKH:

F kL

—
Hoeni agpec PKU: Chere

| 3aKpbTE
! — ' Puc.9.

B Bepxneii ctpoke BBogutcst Homep COM nopra win BuptyansHoro COM nopra KOMIIBIOTEpA,
K KOTOPOMY MOAKIIIOUEH npeodpazoparens RS4851 PKU. Cmena mopTta mpoUCXOAUT MPH HAKATAN
kHomkHn «OK>». B BhINaaronieM MeHIO BEIOUpAETCss CKOPOCTh 0OMeHa JJaHHBIMH. J[OCTYITHbIE 3HAUCHHUS
2400, 9600, 19200, 57600, 115Z&x. Ecru cea3s ¢ PKU ycranosnena, cmena ckopoctu B PKU n
MOpTa KOMITBIOTEpA MPOUCXOANT NpH HakaTuH KHOMKH «OK», mHaue n3MeHsieTcs TOIbKO CKOPOCTh

nopTa Komiibtotepa. [locie cMeHBI mopTa Ui CKOPOCTH MOPTa HYKHO JOXKAATHCS H3MEHEHUN
MapaMeTpoB MOPTA B CTPOKE CTATyca MPOrPaMMbI, 3aTeM ITPOBOJANTE AaIbHEHININE TEHCTBUS.

B crpoke «Anpec PKI» Broautcs tekymmii B MODBUS anpec PKU. [Ipu HaxxaThu KHOIKH
«CoeuHUTH» TOJKHO MPOU30iTH uTeHue nanHbix ¢ PKU. Oty oneparuro cieayeT caenaTth Ipu IepBOM
3amycke nporpaMMmbl. Eciu anpec PKH He n3BecTeH, To ¢ moMoripio kHomkn «<3ABOJICKUE
VYCTAHOBKHM>» (cM. 1. 4) mpou3BecTH YCTAaHOBKY azpeca paBHbIM 1 u ckopocts 9600.

B cnenyromieit ctpoke MOKHO CMEHHUTh TEKYLIUH aJpec Ha APYroi aapec. Jas 3Toro B 0KHO
BBOJMM aJ[pec M HAXNMaeM KHOTIKY «CMeHHUTh». [Ipi cMeHe ajpeca B BepXHEH CTpOKe H3MEHHTCS asipec,
u coequaenne ¢ PKU npousoiiner aBromatnuecku. CMeHy ajpeca MOXKHO POU3BOIUTE, €CITH
coeaunenne ¢ PKU 6bu10 panee ycTraHOBIECHO.

Ecnu ckopocts oomena u anpec PKU nensBecTHsl, TO, ynep:xkusas kHonky <3ABOJACKUE
YCTAHOBKW», naxats kHONIKY «CbPOC>» mimn momate nmuranue Ha PKU. Bee cBeToamonb! 3aropsrcs u
MOTYXHYT, YTO O3HAYaeT CMEeHy azapeca u ckopoctu Ha 1 u 9600c00TBETCTBEHHO.

Mento «[loporu» npueeneHo Ha puc.10
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_* Mopom p—— [1:* |-|E| |_EH

Moporn uamMepuTens:

Mopor NpegYNpeskaeHMA NP9
YHEHELIEHHH CONPOTHENEHKA 135
WE0NALMM, KO

AE3EHAHEIRN NOPOT NPM YMEHBWEHKK |20
CONPOTHENEHAA M30AALMM, KO

Mopor NpegynpetaeHUA Npw E
SCHRMETPMM HANPAEHME A 1+, 2 | l

Mopor NpegYNpeskaeHUA NP9
SCHMMETPMM HANPAKEHWE W 1+ |11
npi Bz T 0, B
Mopor NpegYNpeskaeHMA NP9 e
ACHMMETRMUM HANPAKEHHE & 1+ B
Mopor NpegYNpeskaeHUA NP9
I SCHMMETPMM HAMPAKEHME Wy + |32
| npid Az 20k0r, B

i Mopor WHoEauAd Hskoro U, B; 180

]
: I'Icpt}rm I'IGqJH.D.'EpHGrD
] KOHTROMA.

Mopor npegynpesgedda, kOM [135
;I Mopor asapuu, KO {20
| Mopor NpegynpeaeHia, r, 123
| Mopor asapud, md [345
. |

4

o - Puc.10.

B penaktupyembIx OKHaX BBOAATCS OPOTH NpeaynpexaeHus, apapuu. Ilociie BBoJa 3HaUeHUS
Hakumaercs kiasuma “ENTER” mist cmens! mopora. Y ApoOHBIX Yncen B KaUecTBE pa3AeIuTes
UCIIOJIB3YETCS 3aIsTasl.

Menro «Komngectso I/IT» npuseneno na puc.11.

_* Konnuecreo 4T = ‘—v_-‘l (=

o7 000 255
Konu4yecTBO NATYMKORB
3

nup@epeHUnaNbHOIo Toka: |

) Puc.11.
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B 1aHHOM MEHIO B OKHE BBOJUTCS KOJIMYECTBO MaT4nkoB auddepenimaipaoro Toka (ot 0 10
255). 1511 cMeHBI YCTAHOBOK HAJ/I0 HaXKaTh KHOMKY «OK», i Ha)KaTh Ha KPECT B BEPXHEM YTy IS
0TKa3a OT CMEHBI YCTaHOBOK.

Mento «Kamubposka JI/IT» npuseaeno Ha puc.12.

=

¥ KanvBpaeka aaruvikos AudbdepeHL

Beeaute HoMep aaTyMka AMd G EepeHUHanLEHOro Toka. ™ E| 1 2=1.4MA

* Nuanasod agpecos JUIT 1-255. Ecnu Beectu 256, To kanuGpoBKa NpoOM30RAET Y BCEX
I NOAKANYEHHBIX AATYMKOB, 3HAYEHWE ToKa oToGpaxaeTca o1 JUITNeT.

KﬂﬂHﬁpDBKﬂ HYnq natT4yyvKa. OTKAWUYMTE TOK Hepe3 naT4yyK
W HaxmMuTe "KanuGpoeaTts 0° Kanufipogare

Kanu6poeka nokazaHus AaTuMka YcTaHoeuTe
AudepeHUMAanbHBA TOK Yyepes aaTtuuk (ao 10 A, ’7
pasaenuTent 3andaTas). BEEAMTE MOAYNL IHAYEHHA TOKA B Kanudposars

MA B OKHO BBDAA U HaxkMWTe "KanuGpoearte”.

Sakpere
— — Y Puc.12.

e

B Mento «KanmnOpoBka» KamOpyrOTCs HyJICBBIC 3HAUSHUSI U TTIOKa3aHUS TaTYUKOB
nuddepeHnuanbHoro Toka. B okae BBoaa Beogutcs Homep JJT. CripaBa mosiBiIsSeTCsl 3HaY€HUE TOKA
JJT. OOHOBIICHUE 3HAUCHUS TOKA IPOUCXOIUT ¢ nHTepBaioM 1 cekyHna. [lpu oTcyTcTBUYM TOKa Uepe3
JaTYMK HaxaTheM Ha kHomky «KanuOpoBats O»u kamuOpyercs Hyiab JJT. Jlajee, B OkHe BBOJa BBECTH
3HaYEeHNE MOIYJIS TOKA B MA (pa3menuTels 3armsras), KoTopslii mpotekaet uepes T u usmepsiercs
00pa3IoBbIM aMIIEPMETPOM. 3a71aTh TOK MOXHO C TIOMOIIBIO PE3UCTOPA, MOAKIIOUEHHOTO MEXKTY
TTOJTFOCOM IMTUHBI B KopiycoM. [Ipu Haxkatnu kHonkn «Kannbposats» mokazanus /1T usMensTcs Ha
BBeJICHHBIC JaHHBIC. [Ipy KanrOpoBKe BEIOPAHHOTO JaTYMKA OCTAEHBIC JATYUKHA MOTYT HAXOJUTHCS B
pabouem pexxume. Eciu B OkHE HOMepa JJaTurKa BBECTH YHCIIO 256,T0 KaMnOpoBKa HYJIS U TIOKa3aHUHA
OyzeT mpoucXoInTh y Beex moakmodeHHbx k PKI JIJIT.

Mento «Anpec JT» npuseneHo Ha puc.13.
B Veranoska agpeca ,qar:aiqnw. ToKa = |

MNMoAKAWUKMTE AATUYMK
ﬂMq:lq:prEHLlMﬂl’leElrEl TOKA, BBUAMTE
anpec [T, naxmuie OK

o7 140255
1l

ok
e ) Puc.13.
B mento «Aapec 1J1T» 3anaercs aapec naTuukoB guddepenimansaoro Toka a1t MODBUS.
Jns 3aganus agpeca HyxHO NoAkII0oUnTh K PKU 0dun natuvk TokKa, 3a/1aTh aipec, OTKIIOUYUTh U
MOJIKITIOYUTh CIICIYFOIIUIN IS 3a1anus aapeca. Kakol aapec ObII y JaTyrKa 10 CMEHBI apeca He BaXHO.

Memnro «ABapuu CK» nmpuseneHo Ha puc.14.
B 1aHHOM MEHIO JUIsl KQXK/IOTO «CYXOT0>» KOHTAaKTa, C IIOMOIIbI0 KOTOPOT'O MOAACTCS
HampspKeHNe Ha TUCKpeTHBIH Bxoa PKU, MoxHO BEIOpaTh OTHO M3 TPeX Ha3HAUCHUIA:

- «ABapHHu HET» - HE3aBHCHUMO OT COCTOSHHUS «CyXOro» KOHTAKTa aBapusi B COOTBETCTBYIOIINX
ourtax (MODBUS kxomangp! 4, peructpsl 31, 32 M. npusnoxenue 4)) He otoOpaxaetcs (OuThl Bcerga
pasusl 0). B mporpamme PKU (cM. puc.6, CK5+CK24) TeKCT COCTOSHHS «CYyXHMX» KOHTAKTOB C
BBIOPaHHBIM MTYHKTOM «aBapHH HET>» BCETIa 0TOOPAKACTCSI YEPHBIM IIBETOM.
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- «CK BBIKIIFOYEHO» - IIPU BBIKIIFOYCHHOM «CYXOM>» KOHTaKTe (OTCYTCTBYET HANpPsHKEHHE Ha
JIUCKPETHOM BXOJI€) yCTaHaBIuBaioTcs B 1 cooTBercTBylommue outsl B MODBUS (komanna 4, perucTpsl
31, 32 ¢m. mpunoxkenue 4)). B mporpamme PKU (cM. puc.6, CK1+ CK4) TeKCT BRIKIIOYSHHBIX «CYXUX»
KOHTaKTOB OTOOPa)KaeTcsl KPaCHBIM LIBETOM (aBapHitHOE COCTOSTHKE), BKIIOYEHHBIX (IT0OaHO HAIIPSHKCHUE
Ha JUCKPETHBIA BXOM) - 3€JICHBIM.

- «CK BKJIFOUECHO> - ITPU BKJIIOYEHHOM «CYXOM> KOHTaKTe (II0JJaHO HANpPsHKCHUE Ha
JIUCKPETHBIM BXOM) yCcTaHaBNIMBaioTCs B 1 cooTBeTcTByIommue outsl B MODBUS (komanma 4, perucTpsl
31, 32 ¢m. mpunoxkenue 4)). B nmporpamme PKU TekeT BKITIOUEHHBIX (II0OJaHO HANPSDKCHUE HA
JIMCKPETHBIH BXOM) <CYXHX» KOHTAKTOB OTOOpakaeTcs KPAaCHBIM IIBETOM (aBapHilHOE COCTOSIHUE),

OTKJIKOUYCHHBIX - 3CJICHBIM.
N Anapun CK_ _l_ElElﬂ_HJ

Orofipaxexue
ABAPHH NPH
cocroanus CK:

S TR
CK2 CKoemouen v
Ck3 CK ermoqen -
CK4 CK Bsmmouen v
Ckb ABapun HeT -
CK6 ABapin HET -
CK7 [teapminer =]
Ck8 ABapUH HET -
CK9 ABapUM HET -
CK10 ABapUH HET -
CK11 [Beapiminsr
CK12 ABSDUAM HET v
CK13  |ssapminer -
CKIA [ 31
CK15  |ssapminer -
CK16 ABAPM HET -
CK17  |ssapmner -
CK18  |Asapmaner -
CK19  |Asapwiner -
e
CK21  [acapmirer  +]
| eor e
Il CK2s [teapmner x|
| ckea [mwmer =

QK

Puc.14.

Mento «Kanmubposka Uminab» npuseaeHo Ha puc.l15.

‘ KanrBpoeka UwnHsl i.ﬁ — ‘W‘EI ﬁ

BEEAUTE E OKHO BBOAA IHAYEHHE
HanpsxeHWd Ha wuHe (10-300BoALT).
HaxMUTe KHonkY "KANMBPOBATL®

214

KanuBposats
— )/ Puc.15.

B 1aHHOM MEHIO MOYKHO TIPOM3BECTH KATMOPOBKY MOKa3aHUM HATPSHKCHUS HA IITUHE, IPH 3TOM
HANpsHKEHUE MIMHBL JOJDKHO HaXOANUTHCS B HOMHHAIBHBIX mpenenax (10-300BobT, B 3aBHCHMOCTH OT
turna PKN). B 0kHO BBOAMTCS 3HAYCHNE HAMIPSHKCHUS ITUHBI, U3MEPEHHOE 00Pa3II0BBIM BOJIBTMETPOM.
Ipu HaxkaTru kHOMKK «KanubpoBaTh» AaHHble niepeaarotcs B PKU u mpoucxoauT nepepacyer

K03 GHUIHUCHTOB JUTS HHAMKAIIMN HAnpspKeHui. Ecii BBEICHHOE YUCIIO HE KOPPEKTHO, TO BHIBOIMTCS
COOOIICHHE O HEMPABHUIILHOCTH BBOJIA.
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Mento «KanubpoBka MOCTa» MpHBEACHO Ha puc.16.

(=i

Tekylue napaMeTpbl MOCTA:
8 028k0OM 8.014K0M

1

-U ) +U

Ana kanubpoBkn PKW HeoBxognmao
OTKIHYUTE Harpy3sku, oBecnednTh
MaKCUMAanNsHoOe ConpoTUBEHWE
M30OMALUM Y MUHUMASBHYIO @MKOCTh

usonAummn. Mpu HeBepHBIX YCNOBUAX

kanuepoBkn PKW ByneT oToGpaxaTth

HeBepHble gaHHble. KannBpoky PKIA

cnenyeT NPoUsBoOUTE NpU 3aMeHe
MOCTA.

MpogonsuTe

Kanubposka m3mepenus conpotunienus nzonsiuu PKU 1i1st pe3rncTHBHOrO MocTa pOr3BOAUTCS TPU
3aMeHe MOCTa, ¢ XOpOIIel H30JsIuei MpoBo/10B, 6e3 Harpy3ku. [103ToMy, 4TOOB! HAYATh KATHOPOBKY
MOJIb30BATEINIO HYKHO HECKOJIBLKO Pa3 MOATBEPAUTH KaTHOPOBKY:

MpogonmknTe Kanuépoeky PKN?

KanuGposka npoucxonut B TeueHnu 4+5MuHyT. [locie kannOpoBKH MOSBISETCS OKHO:



e
=2
¥ Konvbronta PO AN =

PKI kann6poBaHo

npeds yue nokazdHUA .

8.139k0Mm 8.153Kk0m
TeKyLMe NokazaHus:

8.137K0OM 8.151K0OMm

Ecnu npounzonuna ommoOKa mpu KanuOpoBKe:

P = "

Heyaaunan kanuBpoeka PKW. MNoetopuTe kanuBposky

[ocne kanubpoBku PKU otoOpaxaroTcst mapamMeTphl, KOTOphIE COOTBETCTBYIOT TapamMeTpaM MocTa. Ecin
U3MEpPEHHbIE 3HaYCHUS CONPOTUBIICHUN OTIIMYaroTcs Oosiee, yeM Ha 5% 0T cOpoTUBIEHUH MOCTa, TO
kannOpoBky PKU cnemyet moBTOpHTE.

Memnro «llapameTpsl H3MepeHU» MPUBEICHO HA pUC.17.

* MapameTphl M3MEpPEHWA. E G =)
KomuecTeo MSMEDEHHﬁ m |
017 HHIMK AUHM SEEPAA
MakcumaneHan saneprka (15 =

Nepeq MSHEPEHHER, CEE.

MakcuraneHe i apekia 005
Hyna OOT, rd

Moyt tak curansHoro
Toka OUT, ré 13.45

HanpameHue WkHel, ©
koTopol patioTast gankei | 220 B -
THn PR
YeTaHaEnuEaeTcA Ha

SEE00E HSCOTOBWTEAE.

0K

Puc.17.

B BhImaaromux MEHIO BEIOUPAKOTCS 3HAYCHHUS JTS
- «KonnuecTBO U3MEPEHU JIsl UHAUKALIMY aBapUi» - KOJIMUECTBO aBApUHHBIX U3MEPEHUUN MOIPs/I,

KaKoro Ju00 mapamerpa, Iociie KOTOPBIX BEIHOCUTCS peliieHre 00 aBapuitHocTH mapamerpa. [1o
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ymoaganuio -5. [Ipu pa6ore PKU B ycioBusax OOJBIIHMX MOMEX KOJTHYSCTBO U3MEPEHUH MOYKHO
YBEITUYUTb, JJIs1 YCTPAHEHUSI JIOXKHBIX CpabaThIBAHUMH.

- «MaxkcumalibHas 3ajiepKKa Imepe N3MEepPeHHEeM» - OITMCaHUe IapaMeTpa MpuBeneHo B myHkTe 2. [1o
YMOJYaHHUIO yCTAaHOBJIEHA MaKCHMaJbHas BETUYNHA — 15CeKyH . Y MEHBIINTH TapaMeTp MOXHO TIPH
MautbIX, 10 SOMK®, eMKOCTEl IIMHBI Ha KOPITYC W B YCIOBHSX MAJIbIX TIOMEX, WIIH KPAaTKOBPEMEHHBIX
nomex Ha mune PKU. [TogOupaeTcs skcnepuMeHTaIbHO.

- «Harmpsoxenue muHbBL, ¢ KoTopoi padoTaeT maHHbIi i PKU» - Y cTanaBmuBaeTcs Ha 3aBOjie
usroroutene npu usroropnennn PKU. Eciu uzeomosnennoe PKH npeonasnaveno s wiunsl 220B,
mo evlopae napamemp, omauunwtii om «220B», PKH 6yoem npou3eo0ums Henpasuivrole
6LIYUCICHUS CONPOMUBTCHUA UZOTAUUN.

B okxHax BBOJa 3a1at0TCH:
- MakcuManbHbIi apeiid nyns JAT: ecan mogyns auddepenuuansaoro Toka /1T MeHbie qanHOM
yctaBky, TO B pacuetax PKU tox JIJIT npunrmaeTcs paBHbIM HYJIIO;

- Moaynb MaKCUMAaJIBHOTO TOKA: MOAYJIb MaKCHMAJILHOTO U3MepsieMoro 3Hadenust Toka JJJIT (o6sraro
cocraBisieT 14+184A).

Mento «O6HOBNeHUE mporpammel PKI» npuseneno Ha puc.18.

P — - =
* CBHOBAEHWE NPOrpaMMEbl Pl_(-lﬂ.. . T — |

o — — Puc.18.

Haxap kHomnky «®Daiin» mossisieTcs CTaHIapTHOE MEHIO BbIOOpa (aiina Ha koMmbioTepe. HykHo
BBIOpaTh Qaiin npommBky PKU (BeickutaeTcs 3aBoiom u3rotosurenem). [locie Beidopa ¢aiina
IMosiBisteTest TEKCT-TIYTH K (haiiry, uadopmMalms o pasdueHue ¢aiiaa Ha yacTh (3aBUCHUT OT JJIMHEI (haiina)
U KHOMKa «CTapT»:

ih* CtHosnerwe nporpammel PR w R ‘:'=| 1=k

CAUsers\OLEG\PROJECTSNARVSPAK_vB\Release\Exeikihin

Zanwce O 6noka 13 134

Crapr

HaxxaB xnonky «Crapt» PKU BoiineT B pexkuM mporpaMMupoBaHus, Ha nutieBoi manenu PKU 3aropsrcs
BCE CBETOJUOIBI, OJIOKH IporpamMmel OyayT nepenaBathest B PKU. Tlocne momyueHust ouepeTHOTO 010Ka
IporpaMMbI 3eleHbId cBeToanoa «/Irooi CK BKITFOUEH» HHBEPTUPYET CBOE COCTOSIHHUE, TO €CTh BO
BpeMs IPOrPaMMHUPOBaHUS CBETOMO OyneT Murath. CKopocTh nepeaaun u agpec PKU OyayT takumu
K€, KaK YCTaHOBJICHBI B IIporpamme 1j1s cBsizu ¢ PKU.
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CilUsers\OLEG\FROJECT SYARVSFPANKI_vE\Felease\Exetkibin

Zanvce 15 8noka mz 134

Ecnu Bo BpeMst IPOrpaMMHUPOBAHUS TIPOM30iAeT cOOoll (IToMexa, OTKIIFOUCHHUE MIUTAHUs, PAa3PbIB CBA3HM) U
HaMUCh <«3amuck XX 6JI0Ka U3 XX» He OyAeT U3MEHSATHCS J0JIroe BpeMsi (00JIbliie MUHYTHI), HYKHO
npoussectu copoc PKU (HaxkaB kHonky «COpoc» Ha maHenn PKU nin BKITIOYNTH-BBIKIFOUHTH TUTAHUE).
PKMU mociie cOpoca 3aHOBO BOWAET B PEXKUM MporpaMMupoBanus (OyayT ropeTh BCe CBETOAMOIBI), H
HE00XOIUMO MOBTOPUTH OIEpaLii0 OOHOBIEHUS NIPOIIUBKY. BhIiTH 13 pexuma porpaMMUpOBaHUs
MO>KHO TOJIBKO TIoJie yaauyHoro oonosnenus npowmnski PKU. Eciun PKU nomyunt HenomycTumble ISt
nporpaMMupoBanus nanueie, To PKU nepectaneT nporpaMMupoBaThest ¥ OyAeT MHTaTh KPacHBIN
ceetoanon «Ronr<RaBapuu». B 3ToM ciydyae HE0OXOIMMO MOBTOPUTH ONEPALIMIO MPOTPaMMHUPOBAHHS
(cm. Bbime). [Tocite ycrenHoro nporpaMMUpPOBaHUS TIOSIBUTHCS OKHO!

CAUsers\OLEG\FROJECT SMARVSRAN wvi\Felease\Exelkibin

MporpamMMupoBaHiie 3aBeplUeHo

H 3aKpeme

CrapT OOHOBIICHHOH NMPOIINBKY MPOU30MIET aBTOMATHYCCKH.
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NMPUJIOKEHHUE 1. BuennitHu i BU/,
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IIPUJIOZ?KEHME 2. Cxema noakiawuyenusi PKH.
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IMPUJIOZKEHHUE 3. Cxema noakaodeHusa PKU ayia pa6otsl B COIIT ¢

XBOCTOBbLIMHU 3jieMmeHTaMu AKB.
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INTPUJIOZKEHHUE 4. Cnucok napametpos 11 MODBUS PKHU

Hactpoiiku RS485m11 MODBUS RTUcnenyromiue:
Jlanneie — 8
Crom 6ut — 1
[Tapuret —Her
VYrpasieHue MOTOKOM — HET

Ckopocts 0bmena — 2400, 9600, 19200, 57600, 115200.

UreHne 1 3amnch PEruCTPOB MOChIIKaMu ¢ agpecoM OxFF4immpokoBeniatensHble, MOCHIIKH IPUHAMAIOT
PKMU c mo661m agpecom. [Ipu 3anmcu komannoit 6 ¢ agpecom OXFFmonTBep kaenuns 3anucyu He

MPpOUCXOUT.

Jlanee npuBeZieHO ONKCaHUE PETUCTPOB, SAUHHIIBI H3MEPEHHS U TOYHOCTh JJAHHBIX HAXOSIIUXCS B
peructpe, J0CTYITHBIE ONEpaIiu ¢ perucTpoM. Bee peructpel apyxo6aiiTHeie (16 6uT).

IMapameTpsl paboThl (M3MepsieMble, BEIYHCIIsIEMbIE), YTeHUE - Komanaa 0X04:

Howmep

peructpa

[Tapametp

EZ[I/IHI/ILII:I HU3MCPCHUS, TOYHOCTD,

JTMara30H 3HaAYCHUIL.

0

COHpOTI/IBJ'ICHI/Ie HU30JIAIHMH ITOJIOKHUTCIIBHOT'O

ITOJIrOCAa.

x1kOM,

Jst PK220: 1+100R0m

(1001 senuuuna 6onee IMOmM, 1002-
HET HANPSDKEHUS Ha MIWHE).

Jst PKM110: 1+5020Mm

(501 senununna 6oee 50&kOM, 502-
HET HANPSDKEHUS Ha MIWHE).

Jst PKH48: 1+20Z0m

(201 8ennunna Gosee 20kOm, 202-

HET HANPSDKEHUS Ha MIWHE).

COHpOTI/IBJ'ICHI/Ie H30JIUU OTPULATCIILHOTO

ITOJIrOCA.

x1kOM,

Jst PK220: 1+100R0m

(1001 senuuuna 6onee IMOmM, 1002-
HET HANPSOKEHUSI HA [IIUHE).

Jst PKM110: 1+5020Mm

(501 senuunna 6oee 50kOm, 502-
HET HANPSDKEHUS Ha MIWHE).

Jst PKH48: 1+20Z0m

(201 senuunna 6oee 20kOm, 202-

HET HANPSDKEHUS Ha MIWHE).

2**

[Topor npenynpexxaeHus IpH CHUKEHUH
COIIPOTHUBJICHHUS U30JIILUU.

x1xkOm

3**

ABapuiiHbI{ TOPOT MIPU CHUKEHUU CONPOTUBIICHUS
U30JISIIUH.

x1xkOm

HaHpﬂ)KCHI/Ie IIOJIOKHUTECIIBHOTO ITOJIFOCAa

OTHOCHUTEIHHO KOpITyca.

x1B

HaHpH)KCHI/Ie OTpULATCIILHOT'O ITOJIF0Ca

OTHOCHUTEIHHO KOpITyca.

x1B
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6 AcuMMeTpus HalpsKEHUH MOJIOKUTENIBHOTO U x1%
OTpPHUIATEIFHOTO TOJIIOCA.
7** [Topor nmpenynpexaeHus NPEBBILIEHNS 0+100%
ACHMMETpPUH HANPSDKCHUH B IPOIICHTAX.
8*r* KomnuuecTBo n3MepeHwuii conpotusiacHus uzomsiuun | 1+10
M0CJIe PEBBILICHUS TIOPOTOB ISl BKITIOUCHHUS
CUTHAJIM3aIUU NIPEAYNPEKICHUS U aBapUid.
9 3agepikka nepes u3MepeHrueM HanpsbkeHus ogqHoro | x1 cek.
KaHaJa MOJIFOC-KOPITyC.
10 CraTyc nu3MepuTesi CONPOTUBICHUS U30JISLIUH: AHaNM3UpyroTCsa OUTHI B PETUCTPE.

out NeQ =1 —conpoTHBIICHUE U30ISAIHH
TIOJIOXKHTENILHOTO TIOJII0CA HUXKE TIOpora
npeayNpeKICHNUS,

out Nel =1 —conpoTHBIICHUE U30ISAIHH
MOJIOXKHUTENILHOTO TIOJII0CA HIKE TTOPOTa aBapuH;
ouT Ne2 =1 —CONPOTUBIICHUE H3OJISAIUH
OTPUIIATEIHLHOTO TIOJIFOCA HIDKE TIOpora
MPeTyTPEKICHUS;

out Ne3 =1 —COMPOTUBIICHUE H3OJISAIUH
OTPUIIATEIHLHOTO TIOJIIOCA HIDKE TIOPOTa aBapyy;
out Ned =1 -acuMMeTpHs HaNpspKEHHUHA TOTI0COB
NPEBBICUIIA TIOPOT, 33/IaHHBII B IPOIICHTAX;

ouT Neb =1 -HampspkeHHe MK ITOJI0XKUTEITHHBIM
Y OTPHIIATEBHEIM MTOJIFOCAMU HIDKE 33 JAHHOTO
nopora,

out Ne6 =1 —10Ka3aHUs COMPOTHBICHHUS M30JISALMH
HEKOPPEKTHBI U3-32 HAJTUYUS EMKOCTHOM
COCTaBJISIONICH MEXTy MOJIFOCOM | KopirycoM. [Ipu
9TOM cIeIyIollee U3MEpEHIe IPOBOMTCS C
OoJbIIIel 3a1ePKKOM (CM.IT.2 «CIPUHIIAI H3MEPEHUS
COTIPOTHBIICHHUS U3OJISIIUNY);

OouT No7 =1 —mokazaHusi COPOTUBIICHUS U30JISITUN
HEKOPPEKTHBI M3-32 HAJTMYUS €eMKOCTHOM
COCTABJISIONICH MEXTy ITOJIFOCOM H KOPITYCOM U
3aJIepKKa repe]] N3MEpEeHUEM MaKCHMaabHa
(cM.I1.2 CIPHHIAIT H3MEPEHHST COMIPOTHBICHUS
H3O0JIAIAN);

out Ne8 =1 —acumMeTpus HaIPSHKECHUH TTOTIOCOB
NpEeBbICHIIA TIOPOT, 33/IaHHBII B BOJIbTAX,
JICUCTBYIOLIWNA, €CTTH CONTPOTUBJIEHUE U30JIALIMU
1r000ro noioca 6oosee IMOwM;

out Ne9 =1 —acuMMeTpHs HAIPSHKSHUH MOJIIOCOB
NpEBbICHIIA TIOPOT, 33/IaHHBII B BOJIbTAX,
JICHCTBYIOIIUH, €CIIA COTMPOTUBIICHUE U30JISAIIUU
mro6oro noioca Menee 20KOw;

out Nel0 =1 —acuMMeTpus HANPSHKEHUH TOIFOCOB
MPEBBICUIIA TIOPOT, 3aJIaHHBIN B BOJIbTAX;

out Nell =1 —mmeroTcs peaynpexIeHus U
aBapuu 1pu padbote noduaepHOro KOHTpoIs (cM.

perucTp);
out Nel2 =1 -ner cBszu ¢ AL,
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out Nel5 =1 —uner kanudposka PKU mis
COBMECTHOM PabOTHI C PE3UCTUBHBIM MOCTOM WJIN
0e3 Hero.

out Nel6 =1 —ycTanaBiaMBaeTCs MOCIE
BBIYHCIICHHS COIPOTHBIICHHS U30JIALINH,
copacsiBaercst B 0 10 HCTEUEHHUHU TPEX CEKyH[
10CJI€ YCTaHOBKHU.

11**

HaHpﬂ)KCHI/Ie MCIKAY MOJIOKUTCIbHBIM U
OTpHULATCIBbHBIM ITOJIFOCAMMU.

x1B

12**

[Topor mpenynpexaeHus MOHIKEHUS HaPSHKSHNS
MEX]Ty TTOJIOXKUTEIBHBIM M OTPUIIATCIHLHBIM
MOJTFOCAMHU.

x1B

13

butsl B peructpe oToOpaxaroT COCTOSHHE
JUCKPETHBIX BXOJIOB JUIsI KOHTPOJISI COCTOSHHS
«cyxux» koHTakToB (CK). [Ipn mogaue
HaIpsDKEHUS Ha TUCKpeTHRIN Bxox depe3 CK,
YCTaHABJIMBAETCSI COOTBETCTBYIOIINHA OUT.
Cocrostaue CK1 coorBerctByeT 6Ty NeO,
cocroguue CK16 coorBercTByet 6Ty Nel5.

AHaTU3UPYIOTCS OUTHI B PETUCTPE
(16 Owur).

14

buTsl B peructpe oToOpakatroT COCTOSHUE
JUCKPETHBIX BXOJIOB JUIsI KOHTPOJISI COCTOSHHS
«cyxux» koHTakToB (CK). [Ipn mogaue
HaIpsDKEHUS Ha MUCKpeTHRIN BXxof yepe3 CK
YCTaHaBJIUBAETCSl COOTBETCTBYIOLIUH OUT.
Cocrostaue CK17 cootBetcTByeT OuTy NeO,
cocrosinue CK24 coorBerctByet 6uty No7. buthl
Ne8-Nel5 He ucmonb3yroTCS.

AHaTU3UPYIOTCS OWTHI B PETUCTPE

(8 6u).

15**

3nauenne Toka /1T, axpec KOTOporo ycTaHOBJICH
B peructpe 37 KomaHasl 6.*

x10MKA.

16**

IMopor npenynpexaeHus 0 TOHWKEHUH 3HAYCHUS
CONPOTHUBIICHHUS U30JSINHU QUAEPOB,
BBIYHMCIICHHOTO C TIOMOILBIO TaTYNKOB

T epeHInaIBFHOTO TOKA.

x1xkOm.

17**

ABapuiiHblil TOPOT O MOHMW)KEHUN 3HAYEHUS
COIIPOTHBIICHUS U30JISIIUN (PHIEPOB,
BBIUMCIIEHHOTO C TOMOIIBIO JaTYNKOB

I epeHInaIBFHOTO TOKA.

x1xkOm.

18**

KomnuuecTBo natunkoB auddepeHImaaipHOro Toka
noaxodeHHbIX K PKU. [IaTunku onpammmBaioTcs
ot 1 10 3a1aHHOTO KOJIMYECTBA.

0+255

19

Cratyc cocrostaus pene. [Ipu BKiIroueHnn pese
(momaHo HanpspKeHME Ha 0OMOTKY perie)
yCTaHABIUBACTCSl COOTBETCTBYOMMI OUT. but NeO
cootBeTcTBYeT pene Nel, out N5 coorBeTcTBYET
peie Ne6. buter No7-Nel5 He HCHIOIB3YIOTCS.

AHaTU3UPYIOTCST OWTHI B PETUCTPE
(6 6ur).

20+25**

Yucio, 3aaromiee ycIoBrue akTHBHOCTH IS peie
Nel+Ne6 (peructp 20 cootBercTByeT peine Nel,
peructp 25 coorBercTByeT pesie NeB):
0-oTKIIIOYEHO, pelie He UCTIONb3YeTCs,
1-ConpoTuBieHNE H30IALUH JI000T0 U3 TOITIOCOB
MEHBIIIE [TOpora NpeAyNpEKICHNUS,

2- ConpoTUBJICHHE U30JIALIUU JTIFOO0T0 U3 MOJIIOCOB
MEHBIIIE aBapUUHOIO MOPOTa;

3-Comnporusnenue 1000ro ¢punepa, BEIYUCICHHOE

AHaNM3UpyeTCs YUCIO0 B PETHCTPE.
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¢ nomorsto JIJIT Gombie mopora
HpeIyNpeKICHUS,;

4- CompoTHBIEHHE JIIOOOTO (PHIepa, BEIUUCICHHOE
¢ momobto JI/IT Gonblie aBapuitHOTo mopora;
5-AcuMMeTpHs HalpsHKEHHS TOJIFOCOB TPEBBIIIACT
HIOpPOT, 3aJaHHBIA B IIPOIIEHTAX;
6-HampspkeHrne MeKAy MOJII0CaMH MEHbIIIE
3aJaHHOTO MOPOTa,

7-Bce «cyxme» KOHTAaKThl BKIIIOUCHBI;

8-Bce «cyxue» KOHTaKThl BBIKIIOUCHHI,
9-«Cyxo0ii» KoHTaKT Nel BKITIOUEH,
10-«Cyxoii» KOHTaKT Ne2 BKIIIOYCH;
11-«Cyxoii» KOHTaKT Ne3 BKIIIOYCH;
12-«Cyxoi1» koHTakT Ned BKITIOUEH;
13-«Cyxoii» KOHTaKT Neb BKIIIOUCH;
14-«Cyxoii» KOHTaKT Neb BKIIIOYCH;
15-«Cyxo0i1» KoHTaKT Ne7 BKIIOUEH;
16-«Cyxoi1» konTakT Ne8 BKIIOUEH;
17-«Cyxoii» KOHTaKT Ne9 BKIIIOYCH;
18-«Cyxoii» konTakT NelO BKiIIOUEH;
19-«Cyxoii» konTakT Nell BKirOUeH;
20-«Cyxo0i1» koHTaKT Nel2 BKJIFOUCH;
21-«Cyxoit» koHTaKT Nel3 BKJIIOUEH;
22-«Cyxoii» koHTakT Neld BkitoueH;
23-«Cyxoit» koHTakT Nel5 BKIrOUEH;
24-«Cyxoit» koHTakT Nel6 BKJIHOUEH;
25-«Cyxoii» koHTakT Nel7 BKITIOUEH;
26-«Cyxoii» konTakT Nel8 BkitoueH;
27-«Cyxoit» koHTakT Nel9 BKJIIOUEH;
28-«Cyxoii» konTakT Ne20 BKITI0OUEH;
29-«Cyxoii» koHTakT Ne21 BKITIOUEH;
30-«Cyxoii» koHTakT Ne22 BKIIIOUCH;
31-«Cyxoii» koHTakT Ne23 BKIIIOUCH;
32-«Cyxoi» KoHTakT Ne24 BKIIIOYEH,
33anano mo RS485;

34- AcuMMeTpus HalpsDKEHHS TOTIOCOB
HPEBBIIIACT ITOPOT, 3aIaHHBIN B BOJIbTAX,
JEHCTBYIONINIA, €CTIH COMPOTHBIICHUE H30JISILIUU
nro6oro nosroca 6onee IMOwm;

35- AcuMMeTpHs HalpsHKEHHS TOTIOCOB
NPEBBIIIACT ITOPOT, 3aIaHHBIN B BOJIbTAX,
JICUCTBYIOLIWNA, €CTTH COMTPOTUBJIEHUE U30JIALIMU
mro6oro nomoca meHee 20 KOw;

36- AcuMMeTpHs HaNPsDKEHUS TOJIIOCOB
NPEBBIIIACT ITOPOT, 33IaHHBIN B BOJIbTAX;
37-Comnporusienue Guzepa, BEIYUCICHHOE C
nomoirsio JJJITNel MeHbiie mopora
npeaynpexIeHus,

38- Compotusienue Guzepa, BHIYUCICHHOE C
nomoripio JJJATNe2 meHbIe opora
npeaynpexIeHNUs,

39- Compotusienne Guzepa, BHIYUCICHHOE C
nomoripio JJJATNe3 meHbIe opora
npeaynpeXIeHus,

40- ConporusiieHne ¢puaepa, BBIYUCICHHOE C
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nomortbio JIJITNe4 menbie mopora
HpeaynpexIeHNUS,

41- Conportusnenue ¢puaepa, BBIMUCICHHOE C
nomotsio JJJITNeS meHbiie mopora
HpeaynpexXIeHHUS,

42- ComnpotusiieHue Guzepa, BHIYUCICHHOE C
nomotsio JJJITNe6 MeHb11e mopora
npeaynpexIeHus,

43- Comnpotusiienue Guzepa, BHIYUCICHHOE C
nomonisio JJJITNel MeHbIIe aBapuiHOTO MOPOTa;
44- ConporusneHue ¢puaepa, BBIYUCICHHOE C
nomoIipio JJJATNe2 MeHbIIIe aBapUHHOTO MOPOTa,;
45- Conpotusnenue Ghuaepa, BEIMUCICHHOE C
nomonisio JIJITNe3 MeHbIIe aBapUiHOTO MOPOra;
46- ComnpotusiieHue Guzepa, BHIYUCICHHOE C
nomoinbio JI/ITNe4 meHbIe aBapUHHOTO TIOPOTA;
47-Conporusienue ¢puaepa, BBIMUCICHHOE C
nomonisio JIJITNeS mMeHb11e aBapuifHOTO MOpora;
48- Comnportusiienue Gpuzepa, BEIYUCICHHOE C
nomotrsio JIJITNe6 MeHbI1Ie aBapuiHOTO MOPOTa;
49- He ucnons3yercs,

50- ABapust JII000r0 «CyXOro» KOHTaKTa;

51- Tuddepenuuanbhbiii Tok robdoro AT
NPEBBIIIAET YCTABKY NPEAYPEKICHUS,

52- Tuddepennuanbhbiil Tok robdoro AT
IPEBBIIIAET aBAPUHIHYIO YCTaBKY;

53- Aapus PKU. B stom pexxnme npu aBapun
3aMBIKAIOTCSl HOPMAJIBHO 3aMKHYThIE KOHTaKThI
peine. AKTUBHOE cocTostHue pene (peructp 26) our
HACTPOMKH pele Beerna paseH 0.

26** AKTHBHOE COCTOSIHUE peJie PH BHITIOTHEHUN AHanu3upyroTcs OUTHI B PETUCTPE
ycIoBus akTHBHOCTH (peructpsl 49-54): (6 6ur).
out NeO =0 —pene Nel BrikmroueHo, out NeQ =1 —
peinie Nel BkiroueHo;
out Nel =0 —pene Ne2 BrikirOueHO, 6T Nel =1 —
peite Ne2 BKJIFOUEHO;
out Ne2 =0 —pene Ne3 BrikIOUEHO, OMT Ne2 =1 —
pene Ne3 BKITIOUCHO;
out Ne3 =0 —pene Ned BrikimoueHo, out Ne3 =1 —
pene Ned BKITIOUCHO;
out Ned =0 —pene Ne5 BrikiroueHo, out Ned =1 —
peiie Ne5 BkItoueHo;
out Ne5 =0 —pene Ne6 BrikIOUEHO, OMT Neb =1 —
pene Ne6 BKITIOUCHO.
27** Butel B perucrpe 0TOOpakaroT MOAKIIOYCHIE K AHan3upyroTCI OUTHI B PETUCTPE
JUCKPETHBIM BXOJIaM CHTHajIa aBapuu. Eciu Out (8 6ur).
paBeH 1, To cOCTOSTHUE AUCKPETHOTO BX01a OyIeT
0TOOpaXKAThCSA MHMKAINEH aBapyUu KaK aBapuiHOe
WM HE aBapUHHOE COCTOSIHAE B 3aBUCUMOCTH OT
ycTaHoBOK B peructpe 29.Eciau 6ut pasen 0, To
cocrosinue 1B He OyneT oroOpaxarbes
uHauKanuen apapun. but NeO cooTBeTCTBYET
CK17,06ut Ne7-CK24.
28** butel B peructpe 0ToOpaXkaroT NOIKIFUYCHUE K AHaIM3UPYIOTCS OUTHI B PETUCTPE

JAUCKPCTHBIM BXOAaM CHUI'HAJIa aBapuu. Ecmu 6ut
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paBeH 1, To cocTosiHME AUCKPETHOTO BX0a OyaeT
0TOOpaXaThCs MHIUKAIINEH aBapruy KaK aBapHitHOE
WIN HE aBapuiHOE COCTOSIHUE B 3aBUCUMOCTH OT
ycraHoBoK B peructpe 30. Ecnu 6ut pasen 0, To
cocrosiHue /1B He OymeT oToOpakaThCst
unaukanuen apapun. but NeO cootBerctByeT CK1,
out Nel1l5-CK16.

(16 Owur).

29**

Butsl B peructpe 0ToOpakarT, KAKUM COCTOSTHHEM
JUCKPETHOTO BXOJ[a OY/IeT BKIIFOUAThCS CHTHAI
aBapun: 1-korma gepe3 «Cyxoi» KOHTaKT MOJIaHO
HaNpsDKEHUE Ha TUCKpeTHBIH Bxoa, Oxorma
HanpsbkeHue oTcyTcTByeT. but NeO cooTBeTCTBYET
CK17,6ut Ne7-CK24.

AHanu3upyroTcs OUTHI B pETUCTpe

(8 6u).

30+

Butel B peructpe 0ToOpakaroT, KAKUM COCTOSTHHEM
JUCKPETHOTO BXOZa OyAeT BKIIOYaThCs CUTHAI
aBapun. 1-korma gepe3 «Cyxoi» KOHTaKT MOJIaHO
HarnpsDKEHUe Ha TUCKpeTHbIH BXo, O-«orma
HanpsbkeHue orcyTeTByeT. but NeO cooTBeTcTBYeT
CK1, 6ut Nel5-CK16.

AHAIU3UPYIOTCSI OUTHI B PETHCTPE
(16 6wur).
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butsl B peructpe oToOpaXxkaroT HaIu4ne CUrHajiIa
aBapuy Ha IUCKPETHOM BXOJE MPH COONIIOCHUN
ycnoBui B peructpax 14, 27, 29but NeO
COOTBETCTBYET aBapuitHoMmy coctostauto CK17, 6ut
Ne7-CK24.

AHaM3UPYIOTCS OUTHI B pETUCTPE

(8 6ur).
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butel B peructpe 0ToOpakaloT HaTMYKE CUTHAJIa
aBapuy Ha IUCKPETHOM BXOJE MPH COONIOACHUN
ycnoBuii B peructpax 13, 28, 30but NeO
COOTBETCTBYET aBapuitHomy coctosiHuio CK1, 6ur
Nel5-CK24.

AHAIU3UPYIOTCSI OUTHI B PETHCTPE
(16 Owur).

33**

Tlopor npenynpexaeHnus aCUMMETPUN HAIPSIKSHUN
NPY CONPOTUBIICHUH U30JISIIH JTF000T0 TOII0Cca
oonee 1 MOwm.

x1B

34

ITopor npenynpexxaecHust aCHMMETPUU
HaInpsHKeHUH.

x1B

35**

Tlopor npenynpexaeHnus aCHMMETPUHN HAIPSKEHUN
TIPH COTIPOTUBIICHUH U30JIAIIUH JIF0O0OTO MOJTF0Cca
meHee 20kOm.

x1B

36

OKBHUBAJICHTHOE COIIPOTHUBJICHHUE MOCTAa MCXKIY
IMMOJIOKUTCIIbHBIM MTOJIFOCOM IITHWHBI 1 KOPITYCOM.

x10mMm, 0-32768 ecau 6omee 32000,
TO CUMTAETCS, YTO MOCT
OTCYTCTBYET.

37

OKBHUBAJICHTHOE COIIPOTHUBJICHHUE MOCTAa MECXKIY
OTpHULATCIbHBIM ITOJIFOCOM HMIMHBI 1 KOPITYCOM.

x10mMm, 0-32767 gcau 6omee 32000,
TO CUMTAETCS, YTO MOCT
OTCYTCTBYET.

38

Bepcus nporpammer PKU.

39**

Tun PKU.

0-PKU pabotaer ¢ mmHoi 220BoabT
1-PKU paboraet ¢ muHOo# 48 BOIBT
2-PKU pabotaer ¢ muHoi 110BoibT

40+

MaxkcumanbHas 3a7iepKKa repesi i3MepeHHeM
CONPOTHUBIICHHUS U30JSLUH, ceK. (cM.mm.2). [To
yMoJT4aHuio-15.

or 210 15

41

KommaecTBo perucTpoB, KOTOpEIE MOKHO CUHTAThH
koMaHo# 4. Mcons3yercst mporpammoint PKIV.
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42+296

3HavyeHue napaieIbHOTO CONPOTUBICHUS
U30JISIHN (PUIEpa, BBIYACICHHOE C TIOMOIIBIO
nokaszanuit Toka JJITNe1l+255.3nauenne peructpa
42 cootBerctByeT nmokazanuto [IJIT Nel, 3HaueHue
peructpa 296 -coorBercTByeT nokasanuio J/T
Ne255.

x1xkOm

297+312

Cratyc paOoThl JaTYHKOB AU PepeHIIHATEHOTO
Toka Nel+255.TIpu 0OTCYTCTBHH CBSI3H C AATYNKOM
yCTaHABJIMBAETCS COOTBETCTBYIONTHH OUT. [1pn
MOTEePE CBSI3U C NaTINKOM A HepeHITHATHEHOTO
ToKa umeromero aapec Nel ycranaBnuBaeTcs OUT
NeQ B peructpe 297,npu noTepe CBA3U C JaTIUKOM
nuddepeHInanbHOro ToKa UMerolnero aapec Nel6
ycraHasnuBaetcsi Out Nel5 B peructpe 297,u 1.14.
1o nopsiaky. Craryc paboThl JaATYUKOB
OIIpeeNseTcs 10 KOJIMYECTBA JaTINKOB, 3aJaHHOTO
B peructpe 18.

AHanm3upyroTcs OUTHI B pETUCTpE.

313+328

Cratyc nu3MepeHus CONMPOTUBICHHUS U3OJISIIIUN C
HOMOIIBIO TATYMKOB A (hepeHInaIbHOro TOKa
Nel1+255.

[Ipu noHM>KEHNH COMTPOTHUBIICHUS U30JISIIUU
BBIYHMCIISIEMOTO JaTYMKOM C aapecoM Nel amxe
YCTaBKH IPEyNPEeKICHUS yCTAaHABINBACTCS OUT
NeO B peructpe 313.11pu moHMKEHUN
COIIPOTHUBIICHUS N3OSN BEIYHCIIEMOTO
JaTInKoM ¢ azpecoM Nel6 Huke ycTaBKH
MpeAyIPEeKICHNS yCTaHaBHBaeTcs out Nel5s
peructpe 313,u T.4. IO TOPSAAKY.

AHanm3upyroTcs OUTHI B PETUCTPE.

329+344

CraTyc nu3MepeHus CONMPOTUBICHHUS U3OJISIIUU C
MOMOIIBIO TATYUKOB Ju(PepeHInanb-HOro ToKa
Nel+255.

[Ipu noHM>KEHNH COMTPOTHUBIICHUS U30JISIIUU
BBIYHUCIISIEMOTO JATYMKOM € agpecoM Nel nike
aBapHITHON yCTaBKHU ycTaHaBiuBaeTcs Out NeQ B
peructpe 329.11pu MOHWKEHUY CONPOTHBIICHUS
W3OJISIMN BBIYUCISIEMOTO JATYHKOM C aJIpECOM
Nel6 Huoke yCTaBKY MPEAyIPEKICHUS
ycranasnuBaetcst Out Nel5 B peructpe 329,u 1.14.
10 OPSLIKY.

AHanu3upyroTcs OUTHI B pETUCTPE.

345+599

3HavYeHUE COMPOTHBIICHUS U3OIISIIH
MIOJIOXKHUTENILHOU IUHBI QHJIepa, BEIYUCICHHOE C
MOMOIIIBIO ToKa3anuit Toka J[JITNe1+255.
3naueHue peructpa 345C00TBETCTBYET MOKA3aHUIO
JJT Nel, 3sHauenue peructpa 599 -coorBeTCcTBYET
nokazanuto JIJIT Ne255.

x1xkOm

600+854

3HavyeHue COMPOTUBICHUS U3OISLIUN
OTpPUIATEFHON IUHBI (pUiepa, BEIYUCICHHOE C
MOMOIIEI0 noka3anuii Toka JJJITNel+255.
3navenue peructpa 600co0TBETCTBYET NOKA3aHUIO
JJT Nel, 3Hauenue peructpa 854 -COOTBETCTBYET
mokazauuio JIJIT Ne255,

x1xkOm

865

CueTunk 00paTHOTO OTCYETA, 3AITyCKACTCS IPH
kanmuboposke PKU. Otcuer Benetcst ot 64 10 0.

640

866

3HaueHue ACUMMCETPHHU HAIIPAXKCHUA B BOJIbTaX.

x1B
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OTtobpakaeTcs MOAYNb Pa3HOCTH HANPSKCHUH
MEXYy HAIPsDKCHUAMU 110JIOKUTEbHBIN MOJFOC-
KOPITyC M OTPUIIATEIbHBIN MOITIOC-KOPITYC.

867**

ITopor npenynpexxaecHust Ipyu YBEIUUCHUU MOAYJIS
toka JI/IT.

x10 MKA.

868**

ABapuiiHbIil TIOPOT TIPU YBEIUYEHUN MOJYJIS TOKA

AAT.

x10MKA.

869+1123

3uaueHue qudGhepeHIInaIbHOrO TOKa
JJTNe1+255.3nauenue peructpa 869
cootBeTcTByeT nokazanuto JIJIT Nel, 3sHaueHue
peructpa 1123 -cootBercTByeT nmokazanuto 11T
Ne255.

x10MKA.

1124+1139

Cratyc n3mepenus udQepeHInanTbHbIX TOKOB
¢unepos. [Ipu npeBbITIeHUH MO
muddepenunansHoro Toka /1T ycraBku
npenynpexaeHus (peructp 46, komanna 6)
YCTaHABJIMBAETCSI COOTBETCTBYIOIINI OUT B
peructpax. bur 0 B peructpe 1124c00TBETCTBYET
JOJITNel, 6ut 158 peructpe 1124cootBeTcTByeT
JJATNe16 v T.11. IO HOPSAKY.

AHanM3upyroTcs OUTHI B PETUCTPE.

1140+1155

Craryc m3mepenus auddepeHImanbHBIX TOKOB
¢dunepos. [Ipu npeBBIIICHUN MOTYIS
muddepennuansHoro Toka T aBapuiinoit
ycraBku (peructp 47,koManza 6) ycTaHaBIUBAETCS
COOTBETCTBYIOLIH OUT B peructpax. bur OB
peructpe 1140cootBetctByeT JJITNel, Out 158
peructpe 1140cootBerctByet AJITNel6 1 T.1. o
TOPSIJIKY.

AHaAU3UPYIOTCS OUTHI B PETUCTPE.

*Ecnu 3HaYeHUE TAHHOTO PEerucTpa mpeBbimaet 32767,70 3TO 03HAYAET, YTO YHCIIO SBISCTCS
OTpHIIATEILHBIM U ero 3HaueHue paBHO (X-65536),rne X-3HaueHue perucTpa, T0 eCTh JAHHOE YHCIIO

JIByX0alTHOE, 3HAKOBOE.

** 3HauEHUE PETUCTPOB MPOAYOIUPOBAHO U3 PETUCTPOB YTCHUS KOMaHI0i 3.

3amuch B peructpsl - komanga 0X06,urenue peructpos - komanga 0x03:
Howmep ITapameTp Enunuiist
peructpa U3MEpeHHs,
TOYHOCTb,
JManazoH
3HAYECHUM.
0 3HadeHHE TTOpora MPeayIPEKIACHAS ITPU TOHKEHUN x1xOMm
COIIPOTHUBIICHUS. M30JISILKH.
1 3HaveHUE aBapUHOTO TOPOTa MPH MMOHMKEHUHN COTIPOTHUBIICHUS x1kOm
M30JISALIHH.
2 ITopor mpenynpexaeHus NPEBBILIEHNUS] aCUMMETPUH HAIIPsHDKEHUN 0+100%
MEXKIY HOMI0CaMH, 33JaHHBIN B TPOLICHTAX.
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3 KonmuecTBo n3MepeHuii CONMPOTUBICHUS U30JISIAN TIOCIE 2+10
MIPEBBIIIICHNS TOPOTOB TSI BKITIOUEHUS CUTHATN3AIINI
MIPETYTPEKICHIUS U aBAPHIA.

4 [Topor mpenynpexaeHus MOHKEHUS HAPSHKSHUS MEXTY x1B
MOJIO’KUTENEHBIM U OTPHIIATEIIBHBIM TTOJTFOCAMHU.

5 3HadeHHE MTOpora MPeaypeKIACHAS TPU TOHKEHUN x1xkOM.
COINPOTUBJIEHUS U30JISIIIUH, BbIYMcieHHoe ¢ nomoibio JIJIT.

6 3HaueHNe aBapUITHOTO TIOPOTa MPY MOHKEHUN COIPOTHUBIICHUS x1kOm
W30JISIUH, BRIYKCIeHHOEe ¢ noMonisio JJIT.

7 KomnuuecTBo natunkoB auddepeHimaaisHoro Toka moakioueHHbX k| 0+255
PKU. Jlatanku ompamuBaroTcs oT 1 10 3a7aHHOTO BEITIIE
KOJIMYECTBA.

8+13 Yucno, 3aatomiee ycaoBue akTHBHOCTH Juts pesie Nel1+Ne6 (peructp | 0+53

8 cootBercTByeT pene Nel, peructp 13 coorBercTByeT pesie NeB):
O-oTkJIOUEHO, pelie He UCTIONB3YEeTCs,

1-ConpoTuBieHne H30IALUH JHO00T0 U3 MOII0COB MEHBIIIE ITOpOra
npeayNpeKICHNUS,

2- ConpoTUBIICHHE U30JISLIUU JTFOO0T0 U3 MOIIOCOB MEHbIIIE
aBapuiHOTO MOpOora;

3- Conportusnenue a000ro ¢puaepa, BeIYUCICHHOE ¢ moMolibio AT
0oJbIIIe TOpOTa MPEAYIPEKICHHS,

4- ConpotuBneHue m000ro ¢uaepa, BerYrcieHHoe ¢ momornipio T
OosblIe aBapUHOTO MOPOra;

5-AcummeTpust IPEBHIIACT TOPOT;

6-HampspkeHne MexKay MoIocaMy MEHBIIIE 33JaHHOTO TTOpora,;
7-Bce «cyxue» KOHTaKThl BKIIIOYCHBI;

8- Bce «cyxue» KOHTaKThl BBIKITFOUECHHI,

9-«Cyxoii» KoHTakKT Nel BKITFOUEH;

10-«Cyxo0i1» koHTaKT Ne2 BKITIOUEH;

11-«Cyxoii» KOHTaKT Ne3 BKIIIOYCH;

12-«Cyxoii» KOHTaKT Ned BKIIIOYCH;

13-«Cyxoi1» konTakT Neb BKmIoueH;

14-«Cyxoi1» koHTaKT Ne6 BKIIOUEH;

15-«Cyxoii» koHTaKT Ne7 BKJIIOUCH;

16-«Cyxoit» konTakT Ne8 BKmIOU€EH;

17-«Cyxoit» koHTakT Ne9 BKITIOUEH;

18-«Cyxoii» kortakT NelO BKItoueH;

19-«Cyxoii» koHTakT Nell BKItOUeH;

20-«Cyxoii» koHTakT Nel2 BKITtoueH;

21-«Cyxoii» konTakT Nel3 BkitoueH;

22-«Cyxoit» KoHTaKT Nel4 BKJIIOUEH;

23-«Cyxoii» konTakT Nel5 BkitoueH;

24-«Cyxoit» koHTakT Nel6 BKITI0UeH;

25-«Cyxo0i1» koHTaKT Nel7 BKJIFOUCH;

26-«Cyxo0it» koHTakT Nel8 BKJIrOUEH;

27-«Cyxoii» koHTakT Nel9 BkitoueH;

28-«Cyxo0it» koHTaKT Ne20 BKJIFOUEH;

29-«Cyx0i1» KoHTaKT Ne21 BKJIFOUCH;

30-«Cyxoi» koHTakT Ne22 BKIIIOYEH,

31-«Cyxoi» koHTakT Ne23 BKIIIOYEH,

32-«Cyxoii» KoHTaKT Ne24 BKIIIOUCH;

33anano mo RS485;
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34- AcuMMeTpus HalPsHKEHUS TTOJIIOCOB MIPEBBIIIAET TIOPOT,
3aJlaHHBIN B BOJIbTAX, JEHCTBYIOIINM, €CIIU CONIPOTUBIICHHE
HA30JISILMH JTI000ro mmoaroca 6onee IMOw;

35- AcuMMeTpus HanpsHKEHUS TTOJIIOCOB MIPEBBIIIAET TTOPOT,
3aJIJaHHBIN B BOJIbTAX, JEHCTBYIOIINM, €CIIU CONIPOTUBIICHHE
u3onsImn Jiodoro nomoca menee 20 KOw;

36- AcuMMeTpus HalpsHKEHUS TTOJIIOCOB MPEBBIIIAET TIOPOT,
3aJJaHHBIA B BOJIBTAX;

37-Comnporusienue Guzepa, BelarcacHHOe ¢ momorbio JJJITNel
MEHBIIIE [TOpora NpeAyNpeKICHNUS,

38- Comporusnenue duzaepa, BeIYucIeHHOE ¢ moMonibio JJJITNe2
MEHBIIIE TOpoTa MPeAYIPEKICHNS,

39- Comportusienue duzepa, BeIarcacHHOe ¢ moMorbio JJJITNe3
MEHBIIIE [TOpora NpeAyNpeKICHNUS,

40- Conpotusienue Gpuaepa, BeIYucicHHOe ¢ momolibio JJJITNe4
MEHBIIIE TOpoTa MPeAYIPEKICHNS,

41- Conportusnenue duaepa, BerauciaeHHoe ¢ momomsio JJJITNeS
MEHBIIIE [TOpora NpeAyNpeKICHNUS,

42- Conporusieuue Gpuaepa, BeIYucicHHOe ¢ moMotbio JJJITNeG
MEHBIIIE [TOpora NpeAyNpeKICHNUS,

43- Conporusnenue ¢puaepa, BelauciaeHHoe ¢ nomouisio JJITNel
MEHBIIIE aBApUUHOTO MOPOTa;

44- Conportusiienue Guzepa, BeIYUCIeHHOE ¢ moMorbio JJJITNe2
MEHbIIIE aBAPUHHOTO OpOra,

45- Conportusiienue Guzepa, BeIYrcaeHHOE ¢ moMorbio JJJITNe3
MEHBIIIE aBApUUHOTO MOPOTa;

46- Conporusnenue ¢puaepa, BBIYUCIeHHoe ¢ moMouisio JIJITNe4
MEHBIIIE aBAPUHHOTO OpOra,;

47-Conpotusnenue ¢puaepa, BeraucieHnoe ¢ momomeo JJJITNeS
MEHBIIIE aBAPUHHOTO OpOra,;

48- Conporusnenue ¢puaepa, BerauciaeHHoe ¢ nomouipio J1JITNeG
MEHBIIIE aBapUUHOTO MOPOTa;

49- He ucnoms3yercs;

50- ABapust m000r0 «CyXoro» KOHTaKTa,

51- Inddepenumansuelii Tok arodoro /T npeBsimiaer ycTaBky
npeayNpeKICHNUS,

52- Tuddepennuanbubrii Tok rodoro /1T npeBriaeT apapuitHyto
YCTaBKY;

53- ABapust PKU. B aTom peskrMe npu aBapHy 3aMbIKAIOTCS
HOPMAJIbHO 3aMKHYTBIC KOHTAKThI pejic. AKTHBHOE COCTOSTHHE peie
(peructp 26) 6uT HacTpoiiku pene Beerya pased 0.

14+19 AKTHBHOE COCTOSIHUE peJi€ MPH BHIIIOJHEHUN YCIOBHS aKTHBHOCTH 0+1
3aaHHoTO B peructpax 8+13 peructp 14 coorBercTByer pene Nol,
peructp 19 coorBercTByeT perne Ne6):
O-pee BHIKIIIOYEHO;
1-pene BKIIFOUCHO.
20 BkiroueHune, OTKITIOYEHHUE pelie, €CI IS pesie YCIOBHEM 3amatoTcs OUTHI
AKTHBHOCTH B peructpax 8+13Bbi0pano «anano no RS485» ueno | Nog<No5 5
33). bur NeO cootBetcTByeT perne Nel, out No5 —perne Ne6:
bur = 0-pesie BRIKIIOYNTD, OUT=1-peiie BKIOYUTD. pernerpe.
21 B peructp 3anuceiBaercs agpec naTduuka IudQepeHunansHoro Toka, | 1+256

y KOTOPOI'o POU30HIeT KanuOpoBKa HyJIE€BOIO 3HaueHUs Toka. Ecnu
azapec 3aaath 256,10 kaauOpoBKa HyJs mpousoitnet y Bcex AJT.
[ocne kanu6OpoBku JIJIT 3HadeHne peructpa Mpy CYUTHIBAHUN PABHO
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HYJIIO.

22

B peructp 3anuceiBaetces aapec 1t MODBUS, koTopsiit
npucBoutcs PKI.

0-255

23

Yucno, onpenensiroiiee ckopocts oOMeHa PKU o RS485:
0-2400607

1-9600060x

2-19200601

3-5760000n1

4-115200607,

24

B peructp 3anuceiBaetces aapec 1t MODBUS, koTopsiit
MPUCBOUTCS JATYNKY AU GEpEHIMATBHOTO TOKA, MOAKIIOYSHHOTO K
PKU.

1+255

25

3anaroTcst OUTHI B pETUCTPE, KOTOPBIE OTOOPAXKAIOT IMOJKITFOUYCHHUE K
JUCKPETHBIM BXOJIaM MHIUKAIIMIO CUTHAla aBapuu. Eciu OuT paBeH
1, To cocTosIHME AUCKPETHOTO BX0OAa OyIeT 0TOOpaKaThCs
WHJIUKallUeW aBapuu KaKk aBapuMHOE WM HE aBapUHHOE COCTOSTHUE B
3aBUCHMOCTH OT YCTaHOBOK B peructpe 27.Ecau out pasen 0, To
COCTOSIHME JJUCKPETHOTO BXOJa HEe Oy/IeT 0TOOpakaThCsl MHIAMKAIICH
aBapuu. but NeO coorBerctByer CK17, 0ut Ne7-CK24.

3azarorcs OUTHI B

peructpe (8 6ur).

26

3anaroTcst OUTHI B pETUCTPE, KOTOPBIE OTOOPAXKAIOT IMOJKITFOUCHHUE K
JICKPETHBIM BXOJaM MHIUKAIIMIO CUTHAla aBapuu. Eciu OuT paBeH
1, To cocTosIHME UCKPETHOTO BX0Oa OyaeT 0TOOpaKaThCs
WHJIUKallUeW aBapuu KaKk aBapuMHOE WM HE aBapUHHOE COCTOSTHUE B
3aBUCHMOCTH OT YCTaHOBOK B peructpe 28.Eciau out pasen 0, To
COCTOSIHME JJUCKPETHOTO BXOJa He Oy/IeT 0TOOpakaThCsl MHIMKAIIACH
aBapuu. but NeO cootBercTByeT CK1, Out Nel5-CK16.

3azarorcs OUTHI B

perucrpe (16 6wur).

27

3amaBaeMbIe OUTHI B PETHCTPE OTOOPAKAIOT, KAKUM COCTOSTHUEM
JICKPETHOTO BXOIa OY/IeT BKJIIOYAThCSl CHTHAN aBapuu. 1-korma
Yyepes «CyXoi» KOHTaKT Ha TUCKPETHBIN BXO/] MOJAHO HAMTPSHKEHHE,
O-xorna Hanpspkenue orcyreTByeT. but NeO coorBerctyer CK17,
out Ne7-CK24.

3azarorcs OUTHI B
peructpe (8 6ur).

28

3amaBaeMbie OUTHI B PETUCTPE OTOOPAKAIOT, KAKUM COCTOSIHUEM
JIUCKPETHOTO BXO[a OY/IET BKIIIOYAThCSA CUTHAT aBapuu. 1korma
4epe3 «CyXOi» KOHTAKT Ha JUCKPETHBIH BXO/ MMOJJAHO HAMIPSHKCHHUE,
O-xorna Hanpspkenue orcyTeTByeT. but NeO coorBerctyer CK1, Out
Ne15-CK16.

3amarorcs OUTHI B

perucrpe (16 6wur).

29

3ajaeTcs YUCI0 COOTBETCTRYIONIEE HAMTPSDKCHUIO IIUHEI B BOJIBTAX
JUTSL KATHOPOBKH HampsykeHus. [Ipy cCUUTBIBAaHUN OTOOpaXkaeTcs
HM3MEPEHHOE Ha IIMHE HAIPSDKECHUE.

10+300, BoasT

30

3amaeTcs Mopor B BOJIbTAX, IS MHIAUKAIUN TPEAYIPEKACHUS TIPH
ACMMETPUH HANPSHKEHUS] MEXK Ty TIOFOCaMU, JCUCTBYIOINH, €CITn
CONPOTHUBJICHUE M3OJISAIHH J1000T0 ojroca 6omee 1 MOwm.

0+255, Boabst

31

3a):[aeTc;1 opor B BOJIbTAX, MU UHAUKAIIUN NPCAYHPCIKACHUA IPU
ACUMMCTPUH HAMPAKCHUA MCIKAY IMOJTIOCAMMU.

0+255, Boabst

32

3amaercs MOpor B BOJIBTAX, M1 MHAUKAITAN TPEIYTPEKACHIS TIPU
ACHMMETPHUH HAIPSHKCHUS MEXIY TTOJTFOCaMu, IEHCTBYIOITH, eCITr
COMPOTHUBIICHHUE N30JISINH JItoOoro nomoca MmeHee 20 KOwm.

0+255, BoiubT

33

[Ipu 3anmcu nr060TO YKCIIA B JAHHBIN PETUCTP MPOUCXOIUT
kanuoposka PKU nj1st paGoThI ¢ pe3UCTUBHBIM MOCTOM MJIH O€3 HEro.
s xkamuopoeku PKU npousBoaut 64 n3MepeHus COPOTHBICHHUS
Mocta. Komanoii 3 ¢ JaHHOTO PErUCTpa CUUTHIBACTCS YUCIIO,
MOKA3bIBAOIIEee OCTABIIEECs KOJIMYECTBO U3MEPEHUH /10 KOHIIA
kaaubposku (ot 64 1o 0).

34

MakcumanbHas 3aACPIKKa rnepea UBMEPCHUCM COMNMPOTHUBIICHUA

ot 210 15

37



U30JISALNUH, CeK. (CM.11.2)

35

Yucio, 3aparoinee Hanpspkenue muHbl 0-22@&onst, 1-48(60)B0ET,
2-110BonbT. Yemanaenusaemces na 3a600e uszomosumeine!
H3zmenenue uucna ne npugedem k npasunvhoii paoome PKH c
WUHOU OpY2020 HaAnpsYCceHU!

or 0o 2

36

Kammubposka 3nauenus Toka JIJ{T, HoMep KOTOporo 3amucaH B
peructpe 37.B AaHHBIA PETUCTp 3alUCHIBACTCS TEKYICEe 3HAUCHUE
monyis nuddepenimansHoro Toka uepes AJIT. [Tocie 3amucu
npoucxoaut kannoposka JIJIT. ITocie mpoBeacHMS KaTnOPOBKH
JAT Hy)HO BO30OHOBHUTH MPOIECC N3MEPEHHS CONMPOTUBIICHUS
n3onsiuy, 3anvcas O B peructp 37 wnu 38.1Ipu cunteiBaHNH
peructpa orobpaxkaercst rekymuit Tok JIJ[T (co 3makom).

x10MKA.

37

B peructp 3anuceiBaercs aapec /T, y KOTOporo npou3BoUTCs
kanmuOpoBka Toka. [lokazanus qatuuka oroOpaxarorcs B peructpe 15
koMmaH bl 4 1 B peructpe 36 komans! 3. Eciu 3anucars B peructp
yucio 256,To kanubposka npousoiiaeT y Bcex /T, a B peructpe 36
KoMaH bl 3 OyaeT oroOpakaThes 3HaueHue Toka JIJITNel. ITocne
3ancu aapeca JJJIT (1+256) ocranaBimBaeTcs mporece N3MepeHHs
COMPOTUBICHUS W30JsIMK. [locie okoHUaHUS KAIIMOPOBKU B PETUCTP
HYKHO 3aIicaTh HYJb JUIs1 BO30OHOBIICHHS TPOIIecca U3MEPEHHUS
COTPOTHUBIICHUSI U30JISIIIHN.

0+256

38

1-ocraHoBKa Tporiecca U3MEPEHHUS COTPOTUBIICHUS U3O0JISIIUY.
O-ctapt niporiecca H3MEPEHUs COMPOTUBIICHUSI U3OJISTIHH.

44

3ajiaeTcst 3HAYCHHE MAKCUMAIIBHOTO H3MEPSIEMOT0 MOJYJISl TOKA
JT. Tlo ymonuanuto ycranoBieno 1400 (14,004A)

x10MKA

45

Maxkcumansuslii apeitd vy JJT. Ecnmu moxyns Toka AT Hmke
JlanHoM yctaBku, To Tok JIJIT npupaBHUBaeTCs K HYJIO.

x10 MkA

46

Tlopor npenynpexaeHus npu yBeandeHud Moayiist Toka JIJIT.

x10MKA.

a7

ABapuitHBII OpOT NpH yBenHueHUH Moy Toka JIJIT.

x10MKA.

65533

Hcnonn3yetcs ais ooHOBIEHUS pormuBku PKU.

65534

IIpu 3ammcu a1000T0 Yrciaa O0bIINe HyJII BKITIOYACTCS TECT PabOThI
CBETOJIMOJIOB. BCE CBETOIMO/IBI, 32 UCKITFOUEHUEM CBETOIHO/IA
«CETb», Muratot B TeueHre MUHYTHL. Mcnions3yeTcs mpy npoBepKe
PKU Ha 3aBoic H3TOTOBUTEIIE.

65535

[Ipu 3anmcu mr060T0 YKCIa BRICKUTIAIOTCS TIOAPS]T BCE TAHHBIE C
perucTpoB KoMaH bl 4 (B 3aroJIoBKe MOChUTKY KoMana 4). Tak kak
KOJIMYECTBO PETHUCTPOB IMPEBBIIIAET JOMYCTUMOE KOIMIECTBO
nepeaavn AaHHbIX 10 npoTokoiry MODBUS, to mist nepenaun
UCTIONB3YeTCs HE CTaHAapTHAs Iepenava JaHHbx: KonmrdecTBo
JIAHHBIX B IIPOTOKOJIE YKa3aHa 255,K0IM4ecTBO TepeaBaeMbIX
JIAaHHBIX yka3zaHo B peructpe 100komanb! 4, KOHTPOIBHAS CyMMa
CRCyxkazana jyis Bceli mochUIKU. JlaHHBIN CIIOCO0 mepeaaun NaHHBIX
ucnonb3yercs B nmporpamme PKU, u e Oyzaer paborath B
CTaHJaPTHBIX pOTrpamMmax.
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