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TpéxdasHbIU TUPUCTOPHbLIU PErynaTop
TPM-3M (30-80A) TY 3428-006-31928807-2014
OnucaHue n pyKoBoaCTBO MO 3KCNslyaTaumm

¢ 5cnocoboe ynpaeneHus mupucmopamu (ebibupaemcsi nosib3oeamesiemM)

¢ Llupokuii duana3oH HanpsixeHUs1 numaHusi Ha2py3ku - 180...480 VAC u yacmomoli - 50...60 Iy,

¢ BcmpoeHHble 6bicmpodelicmeayrowue npedoxpaHumernu O71s1 3aWumbsl MUpPUCMopPo8

¢ JluHeapu3ayusi 3agucumMocmu 8bIXOOHO20 HaNpPsHKeHUs1 Uslu MOWHOCMU om 8X00HO20 CU2Haa

¢ YnpaeneHue; - mok 4...20 mA unu 0...20 mA, HanpsixeHue 0...5 VDC, 0...10 VDC, RS-485, nepemMeHHbIU pe3ucmop
uslu ¢ NaHenu ynpaeJseHusi

¢ OG6HapyxeHue u uHOUKayusi MPU4YuUH asapuu (obpbiea ¢ha3bli, Nepezspesa peaysismopa u 8bixoda Yyacmomsi cemu
3a donycmumeble npedesbi, onpedesieHUe rnepe2opaHusi npedoxpaHumersisi) U 603MOXXHOCMb MOOK/TIOYEeHUSs] 8HelW-
He20 asapuliHo20 cu2Hasluzamopa «Aeapusi» K KOHmakmam pesie. llpu o6HapyxeHuu owubKu pe2ysIImop OMKIro-

yaem Haz2pys3Ky.




@SHEKTPOTEXHM‘-IECKAFI KOMMOAHUS MEAHAP

CopepxaHue
1. TpumeHeHne TUPUCTOPHBLIX PErynsaTopoB
MpuHuMn paboThbl
3. Cnocobbl perynupoBku motiHoctn TPM-3M
3.1. NameHeHuneM yrna (dasbl) OTKpbIBaHMSA TUPUCTOPA
3.2. YucnoumnynbCHbIN cnocob ynpasneHus
3.3. lMakeTHbIN cnOco6 ynpasneHus Harpyskom
3.4. TMakeTHbIA cnocob ynpaBneHns ¢ peXMMOM MNITaBHOIO NMycka «pas3orpeBay
3.5. lMakeTHbIN cnocob ynpaBneHnsa ¢ peXXmmMomM O4HOKPATHOrO NNaBHOro Nycka «pasorpesar
TexHn4Yeckne xapakTepUCTUKN
MpenynpexaeHns n pekomeHgaumm
PekomeHgaumm no MOHTaxy
KoHCTpyKUMA, NOAKIIOYEHNE U HACTPONKa perynsitopa
Cxembl nogkntoveHns TPM-3M k TpéxdpasHol ceTun
Ha3sHayeHne KOHTaKTOB pasbéma ynpaBneHus
0. Hactpownka TPM-3M
1. MeHIo HacTporikn
11.1. lNogmeHto HacTponku Bxoaa 1
11.2. lMogmeHIo HacTpoKkKn Bxoaa 2
11.3. lNogmeHI0 HAaCTPOMKM NapaMeTpoB ynNpasreHns TMpMCTopamu
11.4. lMogmMeH0 HaCTPONKN NapamMeTpoB BbIXOAa
11.5. MoameHio HacTporikn paboTbl pene
11.6. lNoameHIo HAacCTpoWkK nopTta ynpaeneHns RS-485
12. KoMmnnekT noctaBku
13. MNapaHTunHble obs3aTenscTBa
14. lNMprémka
Mpunoxenue 1 - MaccorabapuTHble XapakTepUCTUKN perynatopos mowHoctn TPM-3M
MpunoxeHune 2 - Onncanue npotokona Modbus

n

2SO0 NO O

NE3IsasIoRaNIlo0eNcna LB



OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

1 MpuMeHeHNe TUPUCTOPHbLIX PEeryniaTopoB

TupucTopHble perynaTtopbl (ganee no TEKCTY — perynatopbl) npegHasHayeHbl AN NnaBHOW perynmupoBKU MOLLHOCTHU
namn, HarpesaTenen N HEKOTOpbIX APYrMX TUNOB Harpy3ok. KoHTponnep TemnepaTypbl B COMETAHUM C PErYNATOPOM NO3BOMS-
€T OCYLLEeCTBNATbL NoAAepKaHue TemnepaTypbl 00beKTa C BbICOKOW TOYHOCTbLIO. ViMeeTcs Takke BO3MOXHOCTb MOAKITHYEHNS
BHELLUHEro py4YHOro yrnpaBneHust UNun BHELLHEN KOPPEKTUPOBKM YCTAHOBIEHHbIX MapaMeTpOB yNpaBreHus!.

O6nacTu NpUMMeHeHUs: MeTannyprus, nuiesas NPoMbILLNEHHOCTb, CyLLKa, 3KCTPY3ud, TepmoobpaboTka 1 nnaeka
cTekna, uHppakpacHoe obopyagosaHve, NONyNPOBOAHNKA, HEPTEXUMUSA U T.A.

PerynaTtopbl TPM-3M mMoryT ynpaBnsiTbCsi BpY4HY C MOMOLLIbIO NOTEHLMOMETPA, a TaK e OT Jloboro ycTponcTea
ynpaBneHus: NocTosiHHbIM HanpsbkeHnem 0-10B, 0-5B nnun Tokom 0-20MA, 4-20MA, Hanpumep, OT KOHTposinepa TemnepaTypbl.

BbinyckaeTcst Mmogndmkauus ¢ ynpasneHmeM yepes nHtepdenc RS-485 no npotokony Modbus RTU.

2 MpwvHUMN paboTbl

TupucTop - 3TO NONYNPOBOAHMKOBbLIN NMpubop. OH MOXET HaxoAMTbCS B OAHOM M3 [ABYX COCTOSIHMIA: B OTKPbITOM WUIK
3akpbIToM. [MpK Nogaye ynpaenstoLWero curHana TMPUCTOP MOXET MPOMNycKaTb TOK OT aHoAa K katoay.

TupUCTOp MOXET OTKPLIBATLCS YNPaBNAOLMM CUrHaNoM B fto6oi MoMeHT BpeMeHu. Ecnu Tok yepes Tupuctop Gonblue
TOKa 3aLUeNKMBaHUs, OH Oy[4eT ocTaBaTbCA OTKPbLITLIM, NMOKa TOK NMPOXOASLLMIA Yepes Hero Gorblue Toka yaepKaHus.

Brok TMPUCTOPOB COCTOUT U3 ABYX TUPUCTOPOB, BKIOYEHHbLIX BCTPEYHO-NapasnensHo. Kaxablii TUpUcTop nponyckaeT
TOK TOJIbKO B OJHOM HarnpaBfieHWn, TO eCTb TObKO MOSOXUTESNbHbIE UMW OTpMUATENbHbIE NONynepuoabl Toka.

B pexxume 50% MoLLHOCTM (TUPUCTOPbI OTKPLITHLI Ha ce-
peaviHe nonynepuoga) pabota TMPUCTOPHOro 611oka BbIrns-
anT TaK (pexxum Phase Angle):

B pexxume makcMmanbHOM MOLLHOCTU (TUPUCTOPbLI OTKPbI-
Tbl MONHOCTBLIO) paboTa TMPMUCTOPHOro 6noka BbIFMSAAWT Tak:

ynpasneHme YHpaBneHme
CeTb Harpyska CeTb Harpyska
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YnpaeneHvie Ynpaenexve

3 CnocoGblI perynupoBku mowHoctu TPM-3M
B TPM-3M peann3oBaHO naTb CNOCoB0B perynmpoBKM MOLLHOCTW.

BHUMAHMUE! TupuctopHble perynsatopbl He npegHa3HayYeHbl Ansa paboTbl C NOCTOAHHbLIM TOKOM!

"

Bxoproe HanpsxeHue 3.1 UameHeHunemM cda3oBoro yrna

(da3bl) oTKpbIBaHMA TUPUCTOpPA
t PerynupoBka MOLLHOCTN U3MeEHe-
HveM yrna (dasbl) OTKpbIBAHUS TUPU-
cTopa

(Phase Angle) — moLLHOCTb B

Harpyske nponopunoHanbHa Bpeme-
HW OTKPBITOr0 COCTOSIHUSA TUpUCTOpa
BHYTPM Nonynepvoaa ceTeBoro
HanpsHKeHUsl.

BbIxogHoe HanpsixeHne

MmeeTca yHKUUA NuHeapusa-
uun. OHa no3BonsieT NMMHENHO U3me-
u BxogHoe HanpsikeHme HATb HanpsbkeHne unn U? (MOLLHOCTb

NpW NOCTOSAHHOM COMPOTMBIIEHWM
t Harpysku) Ha Harpyske.

U BbixogHoe HanpsikeHue

/\vﬂ /\vﬂ /\ P
t
\/ \/ Bce TpexdasHble perynaTtopbl

=15 % MMEIT AnanasoH perynmposaHuna oT
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Puc. 2

BkntoyeHne nHAyKTMBHON
Harpy3sku 6e3 DT
conpoBoxaaeTcst 6pockom Toka

BkntoyeHne NHAyKTMBHON
Harpysku ¢ 3agepxkon DT

Hanpskenne

Tok Ha Harpyske

Harpysku

Tok

HanpsikeHue
Harpysku

Ha Harpyake

Yron 3agepxkun DT
(oT 0 mo 90°)

Puc. 3

3.2 YucnommnynbCHbIA cnocob
ynpaBneHus.

TupucTop BKMOYAETCst B MOMEHT
nepexoga 4yepes HoMb CETEBOIO
HanpsbkeHus (Zero Crossing) Ha Becb
nepuog. MoLWHOCTb B Harpy3ke npo-
nopLumMoHarnbHa COOTHOLLEHMIO Yncrna
neproaoB BO BKIMOYEHHOM U BbIKITHO-
YEHHOM COCTOSIHUW.

3.3 NakeTHbIN cnoco6 ynpaBneHus
MHOYKTUBHOWN Harpy3Kom.

TupucTop oTKpbIBaeTCA C 3afaH-
HOW 3agepXkKkon BkoveHms — DT
(Delay Triggering) v yoep»xuaeTtcs
OTKPbITbIM B TEYEHUN YUCNa Nepuo-
O0B NPOMNopLMOHarnbHO 3a4aHHON
MOLLHOCTU. MOLLIHOCTb B Harpyske
onpegenseTcs Yicnom nepnogos «N»
BO BKITKOYEHHOM COCTOSIHMM 3a onpe-
OenéHHoe KonmM4ecTBO Nepnoaos «T».

MpnatomN=T*P /100,

roe T-konn4ecTBO Nepuoaos,

P - mowHocTb B %.

[aHHbIN cnocob no3BonsieT Kom-
neHcmpoBaTb BPOCKM TOKa NPU KOMMY-
Tauum MHOYKTMBHOW HarpysKu.

Ynpexgenue DT 3agaétca non.-
3oBaTtenem — cM. NyHKT 13.3, napa-

L
CC i

meTp -
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Puc. 4

Puc. 5

3.4 NakeTHbIN cnocob ynpaBreHus
C peX1MMOM NNaBHOro nycka
«pasorpeBay.

B Hauane kaxgon nayku nepuo-
O0B BbIXOOHasi MOLLHOCTb NJ1aBHO
HapacTaeT oT 0 4o 100% (pexum
Phase Angle). 3atem Bbigaétcs 100%
MOLLHOCTW B T€YEHMM 3a4aHHOTO YNC-
na nepvopos.

MoLLHOCTb Ha BbIXxoae NponopLu-
OHarbHa COOTHOLLEHUNIO ANIMTENbHO-
CTV Navek NeprnoaoB u nepuoaa cne-
J0BaHUs Nayex.

P=T/N

roe T - KoNM4yecTBO NEpPUOAOB,

N=n+d

rae n — nepuoapl NIaBHOro 3anyc-
Ka,

d — nepvoabl NOMHOIO OTKPbITHS.

3.5 NakeTHbIN cnocob ynpaBneHus ¢
PEXUMOM OQHOKPATHOro NNaBHOIo
nycka «pasorpeBay.

Mepepn Bblgaven NepBor NaYKkn
nepuoaoB BbIXOOHAst MOLLHOCTb NiiaB-
Ho HapacTtaeT oT 0 go 100% (pexum
Phase Angle). 3aTem nayku nepmogos
BblgatoTcst 6e3 pa3roHa, B Havane
naykm TUPUCTOP OTKPbIBAETCSA B MO-
MEHT Nnepexofa HanpshkeHusi Yepes
HOMMb U YOEPXKMBAETCS OTKPLITHIM B
TEeYeHUN Yncna nepuoaoB NponopLumno-
HamnbHO 3a4aHHOM MOLLHOCTU.

I'Iepep,aTquaﬂ XapakTepucTtuka B pexumMme ynpaBrieHuUsA (*)a3OBbIM yrnom (nMHeapuaauMﬂ).

Perynstop TPM-3M nmeeT Tpu pexmma npeobpasoBaHns BXOOHOrO BO3AENCTBUS;

Bes nuHeapusaumm - yron oTKpbITMS NPSAMO NPONOPLUOHANEH BXOAHOMY BO3AENCTBMIO (CM. puc. 6)

JInHeapm3aumsa No HaNPSKEHWIO - HANPSXKEHWE Ha Harpyske NponopuuoHarnbHO BXOAHOMY BO34ENCTBUIO (CM. puc. 7)

JInHeapmsaums No MOLLHOCTM - MOLLHOCTb, BblAeNnseMas Ha Harpyske nponopunoHansHa BXOAHOMY BO3AENCTBUIIO (Npwu
YCNOBUN HEU3MEHHOCTWN COMPOTUBIEHNS HArpy3Kkn, cM. puc. 8).
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Tabnuua 1
4 TexHn4eckue xapakrepuctuku TPM-3M
HanpshkeHue nuTaHua cxembl ynpasnieHus 180-250B, 45-65I'L
HanpskeHue nutaHusa Harpysku 100-480B, 50-60I"y,
MakcrMmanbHoOe 3Ha4YeHre Toka B Harpyske Cwm. npunoxeHue 1

Cnoco6bl perynMpoBaHusi MOLLHOCTU B Harpy3ke

MameHeHneM yrna (cpasbl) oTkpbiBaHus Tupuctopa (Phase Angle - puc. 1)

YucnonmnynbCHbIM cNocob ynpasneHus - BKIIOYEHWE TUPUCTOPOB NpW Nepexoae Hanpshkenus Yyepes Honb (Zero Crossing - puc. 2)

[MakeTHbIN cnocob ynpaeneHus. (puc. 3)

[MakeTHbIN cnocob ynpaBneHusi ¢ peXXMMOM MITaBHOrO Nycka «pasorpesay. (puc. 4)

MakeTHbIN cnoco6 ynpaBneHusl C PEXXMMOM OLHOKPATHOrO NiIaBHOMO Nycka «pasorpesay. (puc. 5)

BxogHble ynpaBnsiowme Bo3gencTBus

Bxog paspeluenus pabotbl «[TYCK» | Cyxon KOHTaKT unu oTkpbITbi konnektop NPN-TpaHaucTopa

Bxop ynpaBneHus 1
BxogHoe HanpsXXeHne ynpaBneHus 0-5B / 0-10B (BbIiGUpaeTcs B MEHIO)
MakcumManbHoe onycTUMoe BXOAHOE HanpshkeHne 11B
BxogHoW ToK ynpaBneHus 0-20mA / 4-20MmA (BbIGrpaeTcs B MEHHO)
MakcrMManbHO 4ONYCTUMbIA BXOOHOW TOK 40mA

Bxop ynpaBneHus 2
BxogHoe HanpsikeHne ynpasneHus 0-5B
MakcumManbHoe 4onycTUMoe BXOAHOE HanpshkeHne 5.5B

Bbixog
BcTpoeHHoe pene 1 nepekntovatoLwas rpynna
MakcumanbHoe kommyTupyemoe HanpskeHue (AC1) AC250B
MakcumanbHbIi KoOMMyTUpyembii Tok (AC1) AC250B 5A

Mpouwue

[abapvTHble 1 yCTaHOBOYHbIE pa3mepbl

Cwm. npunoxenwue 1

YCTOMYMBOCTL K BO3AENCTBUIO NAY€K UMMYNbCOB B coOTBETCTBUM € TpebosaHuamn FTOCT P 51317.4.4-99

CreneHb xécTkocTn 3 (2kB/5kI M)

YCTOMYMBOCTL K BO3AENCTBUIO MMMYTbCOB BOMbLLOW S3HEPrUn B COOTBETCTBUM C TpeboBaHMAMN
FOCT P 51317.4.5-99

CreneHb xéctkocTn 3 (2kB)

CTeneHb 3alMTbl N0 NepegHer naHenu / No KnemMmMmam NogknoyeHus IPOO / IPOO
Knumatuyeckoe ncnonHeHue n kateropus pasmellexms no FTOCT 15150-69 YXJ4
[wnanasoH paboynx Temnepatyp -25...+55°C™
BbicoTa Hag ypoBHEM MOpS £o 1000m

Macca

Cwm. Tabnuuy 12

Pexum paboTbl

KPYITIOCYTOYHbIN

3Hepron0Tpe6neHMe nnatbl NUTAaHUA

He 6onee 2Bt

OHepronoTpebneHve BeHTUNsATOpa (Ha TMPUCTOPHbLIX PErynaTopax ¢ HOMWHaNbHBIM TOKO

M 100A v Bbiwe)

80 Mmm He 6onee 14BT
120 mm He 6onee 20BT
YpaenbHoe TennosbliaeneHne 4.5BT/A
Ycunue 3aTsku CUrHanbHbIX KINEMM Y KNEMM NUTaHWA perynsatopa [0.4-0.6H*m
Ycnnve 3aTsbkkn BUHTOB KpenneHus npegoxpaHurens
Mopgenu ¢ HomunHanbHbIM TOKOM A0 100A BKNIOYUTENBHO 3H*Mm
Mopenu ¢ HomnHanbHbIM TOKOM cBbile 100A 5H*m
Ycunue 3aTsKkm BUHTOB CUITOBOrO BBOAA
M6 2.5-4H*m
M8 5-8H*m
M10 7-10H*m
YpoBeHb Llyma BEHTUNATOPOB
80 Mm 32[16
120 mm 5006
Cnocob ynpaBneHue TMpUCTOPOM | craTyeckuit

* Mpun TemnepaType Bbiwe + 35 °C TpebyeTcsa 3anac no Toky, cMm. puc. 10

BHumaHue! He pexe AByx pa3s B rog Heo6xoanMo NpoBOAUTL MiTaHOBYH NPOBEPKY KPenyeHWsl CUII0BOro BBOAA U

NOATSKKY BCEX BONTOBbLIX COEANHEHUIA.




OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

5 MpeaynpexaeHnsa u pekomeHgaunmn

B perynsatopax TPM-3M ycTaHOBMEH ObICTPOAENCTBYHOLNIA NNABKUA NPpeAoXpaHUTENb A58 3alUMTbl TMPUCTOPOB Npw

neperpyske.

BHUMAHUE! ns o6ecneyeHns HaaéXHOMW 3aWmTbl TUPUCTOPOB Npu neperpyskax, napametp I’t npegoxpa-
HUTenen AoMmkKeH 6bITb MUHUMYM Ha 20% MeHble Yem It TupucTopa.

B cny4yae Bbixoga n3 cTposi NpeaoXpaHUTENs He NbITanTecb 3aMeHUTb ero NPeaoxXpaHuTenemM Apyroro Tmna,
MPOBOSOKOW, LUMHOW UMW APYrUM, HE NPpeAHa3Ha4YeHHbIM A5 3TOro NpegMeToM, Tak Kak B criydae neperpysku nnm
KOPOTKOrO 3aMblKaHWNsi 3TO MPUBEAET K NOBPEXAEHMIO perynsitopa.
Ucnonb3yinTte B perynsatope TONbKO cneunanbHbie ObiCTpoAenCcTBYOWME NPeaoXpaHMTENn COOTBETCTBYHO-
wero TMna u HommHana!

Tunbl 1 HOMUHAMbLI NPUMEHSAEMbIX NpeaoxpaHuTenen B 3asucumoctn ot mogenn TPM-3M npusegeHbl B Tabnvue 2.

Tabnuua 2
Tok perynsatopa, A Tvn v HomwHarn Mponssogutens | Tok perynsatopa, A Tvn n Homukarn Mponssogutens
npegoxpaHuTens npegoxpaHnTens
30 40FE Bussmann 180 660GH-125 - 2 wr. HINODE
45 63FE Bussmann 230 250FM Bussmann
60 80FE Bussmann 300 315FM Bussmann
80 100FE Bussmann 380 660GH-400 HINODE
100 660GH-125 HINODE 450 250FM - 2 wr. Bussmann
125 80FE - 2 wr. Bussmann 530 315FM - 2 wr. Bussmann
150 100FE - 2 wr. Bussmann 720 660GH-400 - 2 wr. HINODE

Ecnv npegoxpaHnTenu BbIXOASAT U3 CTPOS CAMLLKOM YacTo - HENpaBWibHO NogobpaH perynaTop no MakcuMarnbHOMY TO-
KY W OH He NoaxXoauT ANs ynpaBneHns AaHHOW Harpy3kon. B aTOM criydyae HY>XHO YMEHbLUUTL MOLLHOCTb Harpy3ku, yMeHbLWnTb
MaKCMMarnbHY MOLLHOCTb (CM. pa3gen "HacTporika perynaropa") unm sameHnTb perynatop Ha 6onee MOLLHbIN.

& Mpwn BbIGOPE perynstopa obpalyaite BHUMaHWE HE TOMbKO HA MOLLHOCTb, HO M Ha TUM Harpy3ku - HEKOTOPbIE TUMbl Harpe-
BaTenewn, namnbl, ABAraTenu n apyrue npubopbl B MOMEHT BKIIOYEHWUSI MOTYT NOTPEONSATL TOK B HECKOSbKO pa3 6ornbLue HoMu-
HanbHoro. Perynsatop gomkeH ObiTb paccynTaH Ha MakCUMarbHbI TOK NOTPEONeHNs, MHaye OH MOXET BbIATU U3 CcTpost. Vc-
nonb3ynTe ANs TakUx Harpy3oK perynupoBaHue Tuna PA ¢ nnaBHbIM 3anyCcKOM - 3TO NO3BONUT U3bexaTb CBEPXTOKOB M Mpo-
ANUT CPOK CNyx0Obl Namn U HarpeeaTenen.

Perynstop npegHasHa4yeH Ansi yCTaHOBKW B NMPOMbILLIeHHOoe obopyaoBaHuve.
Bo Bpemsi paboTbl OH HAXOAUTCS NOA, HANPSPKEHNEM.

PerynaTtop nmeet cteneHs 3awmTbl IPO0. MecTo ycTaHOBKM perynatopa gomnx-
HO COOTBETCTBOBaTb HeobXxoaMMbIM TpeboBaHMAM AN ycTaHOBKM obopyaoBa-
HWS C AaHHOWN CTeNeHblo 3aLUMThl.

[na o6ecneveHns 6e30MacHOCTU NCNOMb30BaHNSI PETYNATOPa KOPMyc
(pagmatop) perynaropa SOMmKeH ObiTb 3a3eMIEH.

OnacHOCTb NOPaXeHUs 3NEKTPUYECKMM TOKOM!

MoHTax, ob6cnyxuBaHve, 3aMmeHa v nodble apyrme paboTbl C perynsaTopom
OOIKHbI MPOU3BOANUTLCS TONMbKO KBANMMOULNPOBAHHBIMWU CleLuanncTamu.
Mepen MOHTaXxXOM MM 06CNyXMBaHUEM perynatopa ybeautech, 4To npubop
OTKITOYEH OT BCEX ANEKTPOCETEN.
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6 PekomeHaauum no MOHTaxy

YcTraHaBnueBanTe perynatop BepTuKanbHO Ha POBHYIO MMOCKY NOBEPXHOCTb. [abapuTHblie pa3mepsbl 1 pa3MmeTka ycTa-
HOBOYHbIX OTBEPCTUIN NpuBeaeHbI B [punoxeHun 1.

PerynaTtop npu paboTe MOXeT 3HaYUTENBHO HarpeBaTbLCS.

Bo n3bexaHune neperpesa v NOBPEXAEHUS perynaTopa, crnegynte pekoMeHgaumsiM no yctaHoBke (CM. puc. 9).

[ns nyywero oxnaxaeHns paguatop AormkeH cBOOOAHO NpoAyBaTbCs BO34YXOM CHU3Y BBEPX (B MOAENSAX C BEHTUNATO-
pom 370 BaxHO!). [Ins obecneyeHns 4OCTAaTOYHOW BEHTUIALNM CieayhTe pekoMeHaaumsam:

- CBepxy Haf Kopnycom perynstopa A0oimKHO BbiTb He meHee 10cM cBOGOOHOrO NpoOCTpaHCTBa.

- CHu3y nop Kopnycom perynsiropa AOmKHO ObiTe He MeHee 10cM cBOGOAHOIro MpOCTpaHCTBa.

- CBoKy OT Kopnyca perynsitopa AOJPKHO OblTb HE MeHee 5cM cBOOOAHOro NpOCTpPaHCTBa.

- Mpu ycTaHoBKe perynsaTopoB Apyr Hag OPYroM Mexay HUMU JOIMKHO BbiTb He MeHee 15¢cM cBoboaHOro NpocTpaHcTBa
W OONONHUTENBHO YCTaHOBNEH AednekTop Ans oTBOAa ropsyvero Bosayxa (cMm. puc. 11).

- Mpwn ycTaHoBKe perynatopos B Lwkad, Heob6xoaMMO NpefyCcMOTpeTb BEHTUNALUMIO LIKada.

- Ecnun ecTtecTBEHHOW KOHBEKLMM HEQOCTATOYHO, LKad OOMMKEH ObiTb 060PYAOBaH BEHTMNAATOPAMM.

- He yctaHaBnuvBanTte perynarop psagom ¢ HarpeeatensiMm Uinm B 30Hax NoBbILLEHHON TeMnepaTypbl.

- He ycTaHaBnvBanTte perynarop psagomM ¢ UCTOYHUKAMM 3NIEKTPOMArHUTHbIX U3ITyYEeHUN.

BHUMAHMUE; npu noBsbileHnn TeMnepaTypbl OKpY>KatloLLen cpedbl YMEHbLUAETCA MakCMManbHas SonycTMMas MoLL-
HOCTb Harpysku perynsitopa (cm. puc. 10).

TpeboBaHusa no yctaHoBke perynatopoB TPM B wkac ans o6ecneveHna  dopmyna Ans pacyéra TennosblgeneHns
JOCTaTOYHOro oxnaxaeHus TMpucTopHoro perynaropa TPM-3M;

P=4.5xl,
rae; | — gencreyloLlee 3Ha4YeHns Toka Ye-
pes Harpysky (A), P — MowHOCTL, pacceu-
Baemas Ha paguaTtope (BT)

MoTtok
HarpeTtoro

Bo3ayxa 3aBucMMoCTb MakCMManbLHOWM
AOonyCTUMON MOLLHOCTHU OT

OKpyXaloluer TemnepaTypbl
P, %

A
100

90
PM ) \
‘I[ 80 \

15 cm ' - \
=]l " e

5cMm 5cMm 50-40 20 0 10 20 30 40 5055
h ” PM Puc. 10
10 cm
HERNE: S 1] T 1]
BO34yXxa AnA e Yt :
OoXnaxpeHuAa
TPM TPM TPM
Puc. 9
TPM TPM TPM
Mpumepbl pacnonoxeHusa aednekropos Ans U U
oTBOAA ropsiyero Bosgyxa
Puc. 11
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7 KoHCTpyKUMA, noaKNoYeHne N HacTponKa perynsitopa
Perynatop TPM-3M npegcrtaenset cobon moaynn TUPUCTOPOB C oxnaantenem, bbiCTpOAeNCTBYOLWME NPpeaoXpaHnTe-
1 1 KOHTpOMMep ynpasreHnsi, CMOHTUPOBaHHbIE B OAHOM Kopnyce. KoHTponnep onpalwmvBaeT BHELUHME aHarnoroBble BXo4bl 1
ynpaensieT 65T0KoM TUPUCTOPOB (CM. puc. 12 n 13).

TupunCTOpHBIN MOAYIb
Knemma nogknioveHus
CUIOBOTO HanpsbKeHns Knemmbl nogkntoveHns OxnaguTens TUPUCTOPHBIX

CUITOBOTO HamnpsikeHus mMoaynen
BbICcTpoaencTByOLLMIA
npefoxpaHuTernb 3
CeMVCerMeHTHbIN UHAMKaTop

CeetoanoaHas MHﬂVIKaLlVIFI ynpaBnmou.Lero KOHTponsnepa

pexunmoB paboThbl

ﬁ KHonku HacTporikm

Pa3bém ansa noaknoyeHus
YNpaBnsiioLLmUX CUrHamMoB u
HanpsKEHUs MUTaHUs L\

KOHTponnepa
NeMMbI MOAKMIOYEHNS

Harpyskum

Mnata ynpasneHus OxnaxaaloLmin BEHTUNSTop

(Mo ncnonHeHnsm)

Puc. 12 Puc. 13

Ha nuuesown naHenu perynatopa (puc. 14) pacnonoxeHsbl:
- TPeX paspsagHbIN CEMUCErMEHTHbBIN NHAMKATOP (aucnnen);
- YeTbIpe KHOMKW yrnpaBneHus;
- YeTblpe CBETOANOAHbBIX MHAMKATOPA COCTOSAHUS PErynaTopa;
- pa3beM AN NOAKIMIYEHMS NUTaHNSA Y BHELLHKX Lenen ynpaBneHus.

- HasHaueHwue cBeToanodoB cM. Tabnuuy 4.

BHy1MaHue! B 3aBMCMMOCTM OT MCNOSNIHEHUSA PErYNATOPbI MOTYT ObITb
obopynoBaHbl MOPTOM yrnpaBneHus no npotokony RS-485.
Pazbém nogknioyeHns Ha NuLeBO NaHenm UMeeT MapKUPOBKY KOHTaK-
TOB
RS-485 A
RS-485 B
Tabnuua ucnonHeHun perynaTopoB npueeaeHa B MNpunoxeHun 3.

Puc. 14

Cxema nogkntoyerHnss TPM-3M 6e3 ncnonb3oBaHnss AOMNOMNHUTENBHBIX BXOAO0B YNPAaBEHNsI 1 CUrHanu3aumm ¢ ynpaere-
HMEM CYXMM KOHTaKTOM npusefeHa Ha puc. 15.

BHumaHwne! bnok ynpasneHna perynatopa KOHTPOIMpyeT Hann4vmne HanpaxeHuna Ha Bxoae 6noka TUPUCTOPOB, NMNO3ITOMY
BaXXHO HE NyTaTb €ro BXoA4 1 BbiXoa.
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8 Cxema nogkntoveHmnsa TPM-3M k TpéxcasHomn cetm

CETb~200... 480 B
50 ... 60 Ny .
B tabnvue 3 npuBeneHbl 3aBOACKNE HACTPOMKK perynsatopa npu nocTaBke.
L3
= : Tabnuua 3
|
| MMyHKT MeHIo 3HaveHve MosicHeHne
-
n [ ,l__ HP UFF Bxoa 1 v BxoA4 2 BbIKNOYEHbI. YNpas-
i NeHne MOLLHOCTBLIO MpoM3BoaAUTCS
5
1n.C, FI'IE UFF KHOMKamm ® " ©
',: ,L| o F'F] Pexum nameHeHuns chasoBoro yrna
Myck
—] b hr PH :’_ nr UF F JInneapu3saums BbiknoYeHa
FhAl |PH rk 0 MnaBHbIit 3aMycK BLIKIIOYEH
,E hr PH F,'_- 0 MnaBHbI OCTAHOB BbIKMHOYEH
Unur.
~2308 U1$ V1 W1 (n] :_:I: P[_ o, 0 MuHumanbHas mMolHocTb 1%
50...60My I I 1 = =
Dl_l,: PH L 100 MakcumanbHasa mowHocTb 100%
Moakntoyexve no )\
CXeMe «3BE3AA» rFl FF Pene Bceraa BLIKMIOYEHO
MopgkntoyeHne no
CXeMe «TpeyronbHUK»
Puc. 15
®PyHKUMOHaNbHOE Ha3HayYeHMe CBETOANOAOB NpUBEAEHO B Tabnuue 4.
Tabnuua 4
SnemeHTLI MHAMKAUWA 1 UX CocTosiHne KommeHTapun
Ha3Ha4veHue
MUTAHE - 3eMEHbI BkntoyéH Ha perynatope ectb nutaHue
BbikntoyeH Ha perynatope HeT nuTaHus
MeDernes - KbaCHbIil BkntoyeH TUPUCTOPHBLIN perynaTop neperpencs
perp P BblkntoyveH TWPUCTOPHBLIN PEryNnAToOp B HOPManbHOM TEMMNEPATYPHOM pexume
BKIIOYSH Harpyska BkntoYeHa: - U3BMEeHeHne ApPKOCTU, NEPEMEHHOE BKIOYEHNE B 3aBUCUMO-
Bbixopa - xénTbin CTW OT MOLLHOCTM 1 TUNa perynnupoBaHuns
BblkntoyeH MoLHOCTb Ha Harpy3ke paBHa Hynt (Harpyska OTKn4YeHa)
Pene - KEnThiit BknoyéH Pene BkntoyeHo. 3aMkHyTbl kOHTakThl 11-14
BblkntoveH Pene BbIknto4eHO. 3aMKHYTbl KOHTaKTbl 11-12

KOHTpOJ’IJ’Iep onpepgendeT Hanndme HanpsaxXeHna nutTaHua, UCNpaBHOCTb NpeaoxpaHuTena n npu oTCyTcTBUM Heucnpas-

HOCTel ynpaBnseT TMpUCTopoM. B cnydae nosiBneHusi owmnbkn Ha MHAMKaTope noovepeaHo otTobpaxaeTtcs - n Kog -
npu4mHbl aBapumn. Pacwundposka kogos npusegeHa B Tabnuue 5.

Tabnuua 5

Koab! owwmbok

MpuunHa owMOKK

001 OTcyTCTBYET HanpsiXXeHne ceTn, Cropen npegoxpaHuTenb
002 YacTtoTa cetu MeHbLue 451y unu 6onblue 65Ny

003 [MeperpeB TMpucTopa

004 HanpsixeHune nutaHua ynpasneHua TPM Huxe 180B

005 [Meperpyska BHYTpEHHEro NCTovHuka +5B

10
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9 HazHa4yeHue KOHTaKTOB pa3beéma ynpaBneHus
Bnok ynpasneHna nMmeeT ralilbBaHNM4eCKyto pa3BA3KYy U OT CeTU NUuTaHua peryndartopa, n ot yI'IpaBJ'IFleMOVI ceTn. 3To nos-
BOMSIET NUTATb PEryNATOP N Harpy3ky oT pasHbIX CETEN.

Ha koHTakTbl UnuT 6noka ynpaeneHus nogaetcs HanpsxeHue nutadns ~230B, 50...600Mu.
KoHTakTbl 12-11-14 - BeiBOAbI pene. K HAM NOAKMoyaoTCa yCTPONCTBa aBapuUnHOM CUrHanmMaawmm unm gpyrue UcnormHum-
TenbHbIe YCTPONCTBA.

KoHTakTbl +5, Bxoa1, Bxop2, O6w,., Myck ncnonb3yoTca Ans NOAKMOYMEHNS] BHELLHUX LIEenen ynpasreHnus perynaTo-
pom.

anI 3aBOACKUX HaCTpOVIKaX BXxoAbl 1 1 2 OTKMOYEHDI, ynpasJieHMne MOLHOCTHN B Harpy3ke OoCyLleCTBNAETCA KHOMKaMn

@ @ Ha nuuesor naHenu B avanasoHe oT 0...100% B pexume ynpasneHusa 1 (M3ameHeHuem casosoro yrna - puc. 1).
3HayeHne ycTaHOBMNEHHON MOLLHOCTU OTOBpaxaeTcst Ha MHOUKaTope B NpoLeHTax.

10 Hactponka TPM-3M
Hactpownka TPM-3M ocyuwiectBnsaeTcsa yepes MeHto HacTpoek (Cm. n. 13)

Ecnu BkntoyéH BxoA 1 (CM. nogmeHto HacTporikun Bxoga 1 - n. 13.1), npy HaxaTum KHOMKK @ Ha nHgukaTope oTobpaxaetcs
3HayYeHne BXO4HOro BO3AeNCTBUS no Bxoay 1.

Ecnu BkntoyéH BxoA 2 (CM. NogMEHI0 HacTporikmn Bxogda 2 - n. 13.2), npy HaxaTumn KHOMKK @ Ha nHgukaTope oTobpaxaetcs
3HayYeHne BXO4HOro BO3AENCTBUS N0 BXOAY 2.
Bo3moxHble cxembl MOAKIMIOYEHNS BXOA0B YNpaBneHus npueeaeHsl B Tabnuvue 6.

Tabnuua 6

YnpaBneHue ¢ noMmouwbio KoHTakTa MYCK

BkrtoyeHne 1 BbIKNIOYEHNE HArpy3kn — BHELWHUM KOHTAKTOM (BbIKIHoYaTenNb, pene u
Myck T.n.). Mpu 3amkHyTOM Lenu MYCK - obwasa Harpy3ka NOAKMIOYEHa.

Bkn. /Boikn.
ol fIT

Mpy pa3oMKHYTOW LiENM Harpy3ka OTKIYaeTCH, Ha MHAMKaTope oTobpaxaeTtcs
pene Bcerga BbIKNoYaeTcsl, 3aMblKaloTCA KOHTaKTbl 11-12

ynpaBneHMe MOLHOCTbHO B Harpy3ke BHeLWHMMU LUensdMu ynpasneHus

[MapameTpbl BXOAHOrO BO3gencTBus ynpasneHusa ang Bxoga 1 onpeaensoTcs B MEHIO HacTpoek (cTp. 14)

+ YnpasneHune Tokom 4...20 MA nnu 0...20MA.

R Bxoa 1 BxogHoi curHan nogaércs ¢ cobniogeHneM nonsapHoCTM, ero 3HaveHne He J0MKHO npe-
Toka |- Obw, | RBH=2700M BbILLIATL 3HAYEHWIA, 3aaHHbIX YCTaHOBKaMM AManasoHa BXOAHOro curHana.

Harpyskon gatyvka sBnsetcs BHyTpeHHee conpoTmsrneHne 2700m.

Vcrour |+ Bxon 1 YnpasneHue HanpshkeHnewm 0...10B
Hanpane BxogHol curHan nogaetcs ¢ cobniogeHnemM nosnsipHoCTU, ero 3Ha4yeHne He OOSKHO npe-
BblLUaTb 3HA4YEHWI, 3aaHHbIX YCTaHOBKaMU AMana3oHa BXOAHOTO curHana.

0..10B 06w,

+ YnpasneHne HanpsxeHvem 0...5B
f;‘;‘;’;ﬁ‘e“ Bxop 1 BxoaHol curHan nogaérca ¢ cobniogeHnemM nonspHOCTH, ero 3HayeHne He JOMKHO npe-
BbllLaTb 3HAYEHWI, 3aJ4aHHbIX yCTaHOBKaMU Anana3oHa BXOAHOro curHana
MopknoyaeTca noTeHUUMomMeTp ¢ conpoTusneHvem ot 1 ao 47 kKOm. He pekomeHnayeTcs
+5B BbIHOCUTbL €ro Crimwkom aaneko. Ecnu BosHukatoT npobnembl B paboTe perynsitopa,
yMeHbLUaeTCcs AfIMHA NPOBOAOB MEXAY PErynsaTopom 1 NOTEHLMOMETPOM, UIN NCMOSb-
3yeTcsl NOTEHLMOMETP C MEHBLUUM COMPOTUBIIEHNEM (HO HE MeHbLue 1kOM).
06w, BepxHee No cxeMe NonoXxeHne ABUXKKa NOTEHLMOMETPA COOTBETCTBYET MakCMMaribHON
MOLLHOCTU, HUXKHEE — MUHUMAaTbHOWN.

HUA
0..58 Obw.

Bxopn 1

Bxog 2 ynpaBnseTcd Tonbko HanpsbkeHnem 0...5B (cTp. 15)

ﬂ;;g:;”e" + Bxoa 2 YnpaeneHwve HanpsixeHvem 0...5B
L o6, BxogHow curHan nogaéTcs ¢ cobnogeHnem nosispHoCTy, ero 3HadeHne He JOMKHO npe-
0..%8 BbILLATb 3HAa4YeHWI, 3aaHHbIX YCTaHOBKaMu ananasoHa BXOAHOro curHana
+5B MoakntovaeTcsa noTeHumMomeTp ¢ conpoTtusneHvem oT 1 ao 47 kOm. He pekomeHayeTcs

BbIHOCUTb €ro CnuLKoM Aaneko. Ecnv Bo3HukatoT npobnemel B paboTe perynatopa,
yMeHbLLAeTCs ANMHa NPOBOAOB MeXAy Perynsitopom v noTEHLMOMETPOM, UMK UCTOSb-
06, 3yeTcs NOTEHLMOMETP C MEHBLUMM COMPOTUBIIEHNEM (HO HE MeHbLue 1kOm).

Bxopg 2

11
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11 MeHI0 HacTpoOMnKuM

O6wee npaBuIo AnNs Bcex BeTBEN MEHH0.

@

Bbl60p NyHKTa MEHI0 U nepexoa K noAgnyHKTY NponcxoanTt ogHOKPAaTHbIM HaXaTuemM KHOMKAU .
nOﬂ,TBep)K,CI,eHI/Ie Bbl6paHHOI'O napamMeTpa ynpasJlieHUA U (bMKCaLlMFI YCTaHOBJ1IEHHOIoO 3Ha4YeHund nponcxognT anuTtenb-

HbIM (>3 ceK) HaxxaTueM KHOMKN

©

. 'ameHeHmne 3HayeHus npon3BognTCA KHOMKamMu

® O
®

BosspaT M3 NMYHKTOB MEHIO K npeablayemMy NyHKTY YpoBHEM Bbille NMPOU3BOANTCA HaXXaTuemM KHOMKU .
Bbixog u3 noboro NYHKTa MEHI0 HaCTpOVIKVI npon3BoagnNTCA aBTOMaTU4YECKN 4Yepes 3 MWHYTbI, €Clin B Te4eHne 3Toro Bpe-
MEHWU HE HaXnMMalinCb KHOMKN.

OTob6paxeHue

yCTaHOBJIEHHOMN
MOLHOCTH

®)

i~
i:

()

=

10,

-
mi

O,

.
=

i

0
C
r

0

l-

P

0

i

-

O

MpurnaweHne B MEHIO HAaCTPOEK NapameTpoB

Mepexoa B NOAMEHI0 HaCcTPoeK napameTpos Bxoga 1

Mepexon B NnoAMEHI0 HAaCTPOEK NapamMeTpoB Bxoga 2
( nyHKkm He omob6paxaemcsi ecnu ynpaeneHue rno exody 1 8bIK/I04YeHO )

lMepexoq B NoAMEHKO HACTPOEK NapamMeTpoB ynpasneHua Tmnpuctopamm

Mepexon B NOAMEHIO HACTPOEK NapaMeTpoB BbiXxoaa

Mepexon B NOAMEHI0 HACTPoeK paboTkl pene

lMepexon B NOAMEHIO HAacTpoek no npoTokony RS-485

OO ENCRCORBNCENCOENC

C6poc Bcex HacTpoek
K 3aBOACKUM

Ny

CJYES®

o

!
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11.1 NogmeHI0 HacTponkm Bxoaa 1

n, |,
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©
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ufl

H

3HaueHue
Ha Bxopel

3anoMHuTL
3HaYeHve

OFF

©

Lo

U0, ©

Il Ha6op

L’ E" 5 Lo 3HaveHVS an
Lan | L|l Habop
[N il 3HAYEHUs

®

)

=
[
-

-

F® Ha©HES

©
©
)
©

| (N

,'r'lL'l He oToBpakaeTcs ecnn BbIGpaH NyHKT DFF B kHP
Ny
Ju
Moka3aHua gucnnes MosicHeHuA MpumeyaHus

- BXOQ OTKITHOYEH (YynpaBreHne MOLHOCTLI0 KHOMKaMm)
[20 - ynpaBneHve TokoM 4...20MA

OnpegensieT napameTpbl

Type = Tun BXOZHOro BO34enNCcTBUA ynpas [0 - ynpaeneHme Tokom 0...20MA
P ynp - ynpasneHue HanpsbkeHnem 0...10B

neHus no sxoay 1
(5] - ynpaBneHue HanpsbkeHnvem 0...5B
485 - ynpaBneHue no npotokony RS 485

Hu3wuin ypoBeHb BXOAHOrO BO3AENCTBUSA , 3aMOMWHAETCs OHO-
LAI| YcTaHaBnvBaeT MuHK- G ®

ANEHOE U MAKCMAITLHOE BPEMEHHbIM Ha)KaTuem KHOMOK "

3Haqe|:||Ae YPOBHEWN BXOAHOTO | g\ 149 YPOBEHb BXOAHOIO BO34eNCTBUS , 3anomMuHaeTcsa oa-

Bo3gencTeua no sxoay 1 (Ha ®. @

Avucnnee oTobpaxaeTcs TeKY- | HOBPEMEHHbIM HaxaTueM KHOMOK 7

LLiee 3HayYeHne BXOQHOro cur-

"] Hana) MokasaHwus yKa3blBaOT, YTO 3anoMmHaemMoe 3Ha4yeHmne He CooT-
LuL Value = 3HauyeHne BETCTBYET pa3peLLeHHOMY AnanasoHy (HU3KUM = 0...«BbICOKUA» -

Level = YpoBeHb

HacTtpoiika ypoBHe
Bxoga 1

«10% oT MakcMmMarnbHOro 3Ha4eHus1», BbICOKUN = «HU3KMn» + «10% oT
MaKCUMarbHOro 3Ha4YeHus1»)

1"
YcTaHaBnuBaeT ypo-

BEHb CUrHana CooTBETCTBYIO-
LA MUHUMAnNbHOMY BXOOHO-
My BO30eNCTBUIO

Hu3wwnin ypoBeHb BXOAHOIo BO34ENCTBUSA , YCTaHaBsnueaeTcs

KHOMNKamMu @ 7] @ B npegenax 0... -10% oT MakcumarbHOro

YcTaHaBnuBaerT ypo-

BEHb CUrHana cooTBETCTBYHO-
LLMIA MaKcMarnbHOMY BXOOHO-
My BO3LENCTBUIO

BO3MOXXHOIo BXOOHOIo 3Ha4YeHusA
, YCTaHaB1MBaeTCA

BbIClWMiA ypOBEHb BXOAHOIO BO34ENCTBUSA

KHoMnKamMmm @ 7] @ B npegenax 100% ...
MarnbHOro BO3MOXHOI0 BXOHOro 3Ha4YeHNs

+10% oT makcu-

C6poc ypoBHel BXOAHO-

ro BO3OencTeusa

Huawwun yposeHb , paBeH 0%
BbicLwuni ypoBEHb

, paBeH 100%

|

Inversion =MHBepcus

OnpepnenseT HanpaBneHne
npsiMoe MM MHBEPCHOE BXO4-
HOro BO34enCcTBMS ynpasne-
HusA no Bxogy 1

Cr
LEET (MHBEpPCKSA) OTKITIOYEHA, NPU YBEMMUYEHUN HANPshKeHNs (Toka)
Ha BXOAE yBenuunBaeTCcs BbIXOO4Has MOLLHOCTb

- (MHBepcus) BKIIOYEHA, NPU YBENUYEHUN HaNPsHKeHNs (Toka)

Ha BXo4e yMeHbllaeTcda BbIXOAHadA MOLWHOCTb

13
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11.2 NMogmMeH0 HAaCTPOMKKM BxoAaa 2

BHumaHue! MeHio Bxoga 2 4OCTYNHO, €Cnuy BKMOYEH BXos 1
H'l.l_:'. @ lcl'H: @ l'_l.ll'_ @ >
L I N
OFF | uAL@Sses) e =— |[OFF
O ool o
- abop
, '."_ ,:,. E"L D @ 3HaYyeHus ':“‘,
c% :'GD Hab6op
| .'-' '. '..H ,@ 3Ha4yeHus
©
| dEF®) no=©YES
He oTtobpaxaeTtcst ecnu BblOpaH NyHKT GFF B Fnc
lMokasaHus Ha gucnnee MNosicHeHus MpumeyaHusn

Function = pyHKUMA

OnpegenseTt dyHKUM-
OHarbHOe Ha3Haye-
Hue Bxoga 2

- BXO[, OTKJTHO4EH

- perynmpoBKa orpaHun4eHuns MWHMMarbHON MOLLIHOCTH

- perynupoBka orpaHM4YeHnsi MakcumasbHOM MOLLHOCTY

Level = YpoBeHb

HacTtpoiika ypoBHen
Bxopa 2

YcraHaBnueaet
MWHUMarbHOE N MakK-
cvMarbHOe 3HayeHune
YPOBHEWN BXOAHOro
BO3JEMNCTBMSA MO BXO-
Ay 2 (Ha nHgukaTope
oTobpaxaeTtcs Teky-
LLlee 3HavYeHue BXoa-
HOro curHana)

BbiCLLMI ypOBEHBb BXOOHOIO BO34ENCTBUS,

®,®

3anomMmnHaeTcAa oaHoBpe-

MEHHbIM Ha)XaThemM KHOMOK

Huawwun YpPOBEHb BXOOHOIo BO34ENCTBMS, 3anomMmmHaeTcqa ogHoBpe-

@,

MEeHHbIM HaXaThemM KHOMOK

N3ob6paxeHne YKa3blBAET, YTO 3aNOMMHAEMOE 3HAYEHNE He COOT-
BETCTBYET pa3peLleHHOMY ananasony (Huskun 0...1.5B, Bbicokmii 3.5...5B
OT MaKCMMarbHOro BO3MOXXHOIO BXOAHOIO 3Ha4YeHUs).

YcraHaBnueaet
YPOBEHb cuUrHarna co-
OTBETCTBYIOLLMIA MU-
HUMarbHOMY BXOOHO-
My BO3OEeNCTBUIO

Hu3wui ypoBeHb BXOOHOIO BO34ENCTBUS

MU @ " @ B Npegenax O... -0.5B

, YCTaHaBI1MBaeTCA KHOMNKa-

YcraHasnusaet
YPOBEHb cuUrHarna co-
OTBETCTBYIOLLMIA MaK-
CYMaribHOMY BXOAHO-
MYy BO3AENCTBUIO

BbIClniA ypOBEHb BXOAHOIO BO34ENCTBUSA

Kamu @ [ @ B npegenax +0.5B...5B

, YCTaHaBIIMBaeTCd KHOM-

Default = Copoc

C6poc ypoBHel Bxoa-
HOro BO3OENCTBUS.

Huswwnin ypoeeHb , paBeH 0B
Bbiclinin ypoBeHb , paBeH 5B

Inversion = nHBepcus

OnpepenseT Hanpas-
nexve (NpsiMmoe unm
WHBEPCHOE) BXOOHOIo
BO3JeNCTBMSA ynpas-
neHusi No Bxoay 2

CE
OFF) (MHBEpCKA) OTKIIOYEHA, NPU YBENUYEHUN HANPSHKEHUS Ha BXoae
YBENUYMNBAETCA OrpaHNYeHne PeryniMpoBaHns BbIXOAHOW MOLLHOCTU

- (MHBEpPCUST) BKIOYEHa, NPY YBESIMYEHNN HaNPsKEHNs Ha BXOAE
YMEHbLUAETCA OrpaHNYeHne perynmpoBaHns BbIXOAHOW MOLLIHOCTU
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11.3 NMoamMeH0 HaCTPOUKK NapamMeTpPoOB ynpaBfieHUA TUpMCTOpPaMm
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QNNEKTPOTEXHUWYECKAA KOMMNA

Hnsa MEAHQAOP

MokasaHusa Ha gucnnee

[MosicHeHus

MpumeyaHus

—

LI
[}
(Phase Angle)
YnpasneHve TMpMcTopamm NpoucxoanT
n3MeHeHneM yrna (dasbl) OTKpbIBaHWSA
TMpucTopa.

(cm. Puc. 1)

—

.

(Linearisation) JlnHeapusa-
ums.

Bbi6op Tvna nuHeapusauum BeIXOQHOM
DYHKLMN.

- NMMHENHOE U3MEHeHWe yrna oTKPbITUS TUPUCTOPa B 3aBUCK-
MOCTU OT cUrHana ynpaeneHus.

- INHENHOE N3MEeHEeHNe MOLLIHOCTU Ha Harpyske B 3aBUCUMO-
CTW OT cuUrHana ynpasrieHua.

uln , !
- INHENHOEe U3MeHeHne AenCTByLLEero 3Ha4yeHna Hanpsa-

XKEeHNA Ha Harpys3ke B 3aBUCMMOCTU OT CuUrHana ynpasJieHUA.

)

I

(rise time) YcraHasnuBaet
BpPeMsi HapacTaHWsA MOLLHOCTM Ha
Harpyske npuv BKIOYEHUN.

®,

YCTaHaB/IMBaE€TCA KHONKamMu n B npeaenax 0...30 CeKyHA

[ R
[

(fall time) YcraHaBnusaet
BpeMsi crnafa MOLLHOCTY Ha Harpyske npu
OTKIMOYEHNN.

®

YyCTaHaBIMBaeTCA KHONkamu n

©

B npegenax 0...30 cekyHa

(|
i

(Angel to Pulse)

MakeTHbIN cnocob ynpaBreHusi C pexu-
MOM OAHOKPaTHOrO MaBHOro Mycka
«pasorpeBan.

(cm. Puc. 5)

(Period) YcTanaenvBaeT konu-
YyecTBO nepuoaos T.

®

©

yCTaHaBMMBaeTCs KHOMKaMu 7] B npegenax 25...999

—

- L

-l

(Start time) YcraHaBnvBaeT
BpPEMSI OJHOKPATHOrO «pa3orpeBay.

©

®

yCTaHaBMMBaeTCs KHOMKaMu 7] B npegenax 1...999 ce-

KyHO,

o
.l
(Packet Control Soft Start)
YnpaBneHue TMpUCTopamu NPOUCXOAUT
nakeTHbIM CNOCOBOM C PEXXMMOM NiaBHO-
ro «pasorpeBa.

(cm. Puc. 4)

[

[N

(Period) YcTaHaBnmBaeT konu-
4YecTBO nepronos T.

yCTaHaBMMBaeTCs KHOMKamu n B npegenax 25...999

(Ruse period) YctaHaBnvBaeT
KONMYEeCTBO NEPUOAOB N «Pa3orpesay.

YyCTaHaB/IMBaE€TCA KHONKamMu n B npegenax 0...0o nono-

BWHbI 3aJaHHbIX NepnogoB

I,

(Paket Control Deley Triggering)
YnpaBneHvue TUpUCTopamu NPOUCXOANUT
nakeTHbIM CNOCOBGOM C BO3MOXHOCTBIO
YNpEeXAeHWsi BKIOYEHUs TUpUcTopa.
(cm. Puc. 3)

(Period) MNakeTHOE ynpaBne-
HVe C 3aepXXKo KOMMyTauun. YcTaHaB-
nMBaeT KOnM4ecTBo nepunonos T.

yCTaHaBMMBaeTCsl KHOMKaMu : " : B npegenax 25...999

)
L1

[}

~ (Deley Triggering) 3agepxka
KOMMYyTaumu. YCTaHaBnNMBaeT BENIMUYNHY
ynpexaeHusi.

®

yCTaHaBnMMBaeTCs KHOMKamu "
ro nepuoga.

©

B npegenax 0...90° ogHo-

(Zero Crossing)
YnpaBreHvue TUpUCTopamu NPOUCXOANUT
YUCNIOUMMYNBbCHLIM CNOCOBOM.
(cm. Puc. 2)

[MapameTpoB HeT
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OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

11.4 MNopmeHI0 HaCTPOMKM NapamMeTpoB Bbixoaa

O
i “': @ | | @ 3HaueHe | 3anoMunTL 01,
- e L MOLHOCTN | 3payenne ,-,'L
S Stolel:
- Habop
'L‘, ,‘, @ 3Ha4YeHuns
Habop
F,H | @ 3HavyeHus
“: c LCC Cbpoc orpaHnyeHns
dEF@) no(OHE SR  evmpos
= = MOLLHOCTH
MokasaHus Ha gucnnee MosicHeHus MpumevaHns
Lol Ha nHaukaTope otobpaxa- B

Level - YpoBeHb
YcraHaBnuBaeT MUHU-
MarnbHOE 1 Makcumarnb-

HOe 3Ha4eHne BbIXOa-

HOW MOLLIHOCTHU

eTcs TeKyllee 3HayeHne
BbIXOOHOW MOLLIHOCTU
YCTaHOBMEHHOW CUrHanom
no Bxoay1. (Npw BbIKt0-
YeHHOM Bxoae1 oTobpaa-
emoe 3Ha4veHue 00)

TeKyLu,ee 3Ha4YeHne MOXHO 3anncaTtb B

®,®

OQHOBPEMEHHbIM HaXa-

TUEM KHOMOK

TeKyLu,ee 3Ha4yeHne MOXHO 3anncaTtb B

©,®

OQHOBPEMEHHbIM HaXa-

TemM KHOMOoK

Power Low

3apaéT orpaHMyeHme Mu-
HMMarbHOWN BbIXOOQHOW
MOLLLHOCTW.

Mpn 3aBOACKNX HACTpON-
kax paBHO 0%

3HauyeHne yCTaHaBIIMBaeTCA KHOMKamMu @ n @ B npegenax ot 0 mo

3HaYeHus (Mnn makcumarnbHOM MOLLHOCTU, YCTAHOBIIEHHOW BXO-
JomM2, ecnun In2/Typ=, OorpaHnymBaeT MUHUMasbHbLIM N3 3TUX 3Ha-
YeHuin)

3apaét orpaHnveHne mak-
CUManbHON BbIXOAHOMN

3HauyeHne yCTaHaBIMBaeTCAa KHOMkKamu @ n @ B npenenax ot 3Ha-

; F . .
Power High MOLL{HOCTW. yermst 2 16 100% (VUMM MUHUMANbHOI MOLLIHOCTH, YCTaHOBMEHHOI
Mpu 3aBOACKVX HACTPOW- | Bxogom2, ecrivt In2/Typ= [FLal, orpaHMuMBaET MaKCUMAarbHBIM U3 3THX
kax paBHo 100% 3HaYEHWIA)
—— . . ¥
dEF YpoBeHb MUHMMATbHON BbIXOAHON MOLLHOCTH
COpoc orpaHu4eHuin Bbl- ctaHaBnuBaeTcs 0%
Default = C6poc poc orp y 0
XOAHOW MOLLHOCTM FH.

YpoBeHb MakCUMarbHOW BbIXOAHON MOLLLHOCTH
yctaHaenmBaetcst 100%
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@SHEKTPOTEXHM‘-IECKAFI KOMMOAHUS MEAHAP

11.5 MNoameHI0 HacTPOMKK paboThl pene

I-EI_ @ l'_-”:l': @l-l.l’_:l- @IU: l,

lNokasaHua Ha gucnnee

MNosicHeHus

MpumeyaHua

OFF

Pene Bcerga oTknto4veHo

Pene Bkno4eHO 1 Bbi-
KIntovaeTcsi Npu BO3HUKHO-
BEHMM aBapUHLIX CUTYya-
LINA.

Mpu oTcyTCTBMM OLLIMOOK
BKMtOYEHbI KOHTaKTbl 11-14

[pwn BO3HNKHOBEHMM aBapun KOHTaKTbl 11-14 pasmbikatoted, 11-12
3aMblKaloTCA

Pene Bkntovaetcs npu
AOCTVXEHUN MOLLHOCTH
100 %

KoHTakTbl 11-14 3ambikatoTcs, 11-12 pasmblkatloTCca Npy JOCTUXKEHUN
100% BbIXOAHOW MOLLHOCTH

11.6 NMNoamMeHr0 HacTpPOUKM nopTa ynpasneHusa RS-485

] ' Homep ycT-Ba 1...127
@ 'L'":“- @ @ @ Mo ymonuanuio 1

br (3 1.d B2 94 80 4.E

Mo ymonyanuio 1.2

[NokasaHunsa Ha gucnnee

[NoscHeHusA

MpumeyaHua

(Address)

Appec ycTporcTea

b | (bautreate)

HbIX

CkopocTb nepegayun gaH-

MponssoanTenbHOCTb KaHana ynpaeneHus kb/c (1.2) (2.4) (4.8)
(9.6)

BHumaHume! MNogmeHto HaCTpOIZKl/I nopTa ynpaBlieHnA OOCTYNMHO TOJIbKO B peryndatopax OGOpy,D,OBaHHbIX nopTom

RS-485

18




OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

12 KoMmnnekT nocTtaBKu

TUPUCTOPHLIN PerynaTop MOLHOCTU TwT.
KnemmHubin 6nok 2EDGK-5.08-12 (12 kOHT.) TwT.
KnemmHubin 6nok 2EDGK-5.08-2 (2 koHT.) ( ansa ncnonHenms ¢ RS-485) TwT.
PykoBoacTBO No aKkcnnyataumm 13K3.
YnakoBo4YHasi Kopobka Twr.

Tabnuua moaenbHOro psga TMPUCTOPHBIX perynatopos cepun TPM-3M

Kon pns 3akasa (EAN-13)
HauMeHOBaHue apTuKyn
TPM-3M-30 4640016937400
TPM-3M-30-RS485 4640016937417
TPM-3M-45 4640016937424
TPM-3M-45-RS485 4640016937431
TPM-3M-60 4640016937448
TPM-3M-60-RS485 4640016937455
TPM-3M-80 4640016938124
TPM-3M-80-RS485 4640016938131

13 TFAPAHTUMHBbIE OBA3ATEJ/IbCTBA
"apaHTWUIAHBIN CPOK M3genusa 24 mecsaua C MOMeHTa nepeaaduv ero notpeburtento (npogaxu). Ecnv gaty nepegayv yctaHoBUTL He-
BO3MOXHO, CPOK Uc4McnsaeTcs ¢ aatbl usrotosneHust. OTmeTky o npuémke koHTponép OTK npoctaBnsieT Ha kopryce u3genus B BUAE 3aBOa-
ckoro Homepa. lNMepBble Undpbl 3aBOACKOro HOMepa Ha Kopryce usgenus 0603HavaT Mecsil, 1 rof Bbinycka.

|_|p6T6H3VIVI He NPUHNMAaKTCA Npu HapyLleHnn ycnosvuh KcnnyaTauum n npu MexaHn4eCKnx NnoBpexXaeHnAax.
14 NMpuémka

TupuctopHblv perynatop TPM-3M- Ne N3roToBIEH
B cooTBeTCTBMM C TpeboBaHusamu TY3428-006-31928807-2014 v npuaHaH rogHbIM A51S 3KCNyaTauum.

C6opLUMK-perynmpoBLLMK « » 201__r

Kontponep OTK « » 201__r
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OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

MpunoxeHne 1

15 MaccorabaputHble XxapakTepuCcTUKUN perynatopoB mowHoctun TPM-3M

[abapuTHble pa3mepbl B Pa3mepbl 4ns kpennexus,

HarTOK laGaputHble pa3mepbl, Mm | Macca YTIAKOBKE, MM Macca MM Cwnosoi | BertvnaTop
PY3KM, HeTTo, GpyTTO, PucyHok BUHT | oxnaxaeHus
A BbICOTA | WMpWHa | rmybuHa Kr BbICOTA | WWpWHA | rMy6uHa Kr A1 A2 A3 B A

30A 153 115 150 1.6 225 150 200 1.8 122 - - 107 16 M6 Het
45A
178 115 150 1.8 225 150 200 2.0 122 - - 107 17 M6 Ectb
60A
80A 325 115 150 3.3 380 150 200 3.5 122 - - 107 18 M6 Ectb
B B B
| | | | | |
L] I L (I I L] I
N — nY T N T
A _Jl lE_ _Jl |€_ 4 _Jl |E_
| | | | I |
I I I I I I
I I I I I I
| I I I I |
- | | - | | - l l
< | | < | I < I I
I I I I I I
I I I I I I
I I I I | |
I I I I I I
== e =} e o llc
o1 | l ot |l | | |
Ny | I N | | [ [
BEHTUNATOP I I
Puc. 16 OXNAXOEHUA | |
Puc. 17 I I
- | |
< I I
I I
| |
| |
I I
} | I I
A —/| | | E
o
Ny I I
BEHTUNATOP
OXJNAXOEHUA
Puc. 18
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OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

MpunoxeHne 2
OnucaHue npotokona Modbus
YCTPOWCTBO UMEET 4 pexxrMa CKOPOCTU U 0053aTeNbHbIN KOHTPOSb YETHOCTH (4€T). CkopocTb 0bMeHa 3agaeTcst Yepes NyHKT
MeHIo perynsitopa (cm. pasgen 12.6). MakcumansHasa anuHa nuHnm 600 meTpoB. MogaepxmBaoTca yHKUMK:
Ne OnmcaHue (aHrn) Onucanue (pyc)
0x03 Read Holding registers  CuuTbiBaHME perncTpos
0x06 Preset Single register YcTaHoBKa perucrpa

YcTaHoBKa 3Ha4YeHWs1 HECKOMNbKUX pe-
rCTpOB

MoopepxmBaeTcsa cunTbiBaHWE Tonbko 1 perncTpa

0x16 Preset Multiple registers MopooepxvBaeTca ycTaHOBKa TONbKO 1 perncrpa

Ons OyHKLMIA 3anncu OgHOMO UM HECKONBKNX PEMMCTPOB NOAAEPKMBAOTCS LUMPOKOBELLATENbHbIE MNaKETHI.

3anpocbl 1 oTBeThbl. 3anpoc (query) Bceraa nHmumMmpyeTtcs Begylium (master) ycTponcTeom.

Perynatop siBnsieTcst BeAOMbIM (Slave) u HUKoraa He MHULManM3npyeT 3anpoc, a ToNbko (POPMUPYET OTBETHI (response) Ha
3anpockl. OkoHYaHWe NocbINKK OUKCUPYeTCs Mo BpeMeHu - 3.5 cumBosa nocre nocneaHero npuHaToro GanTa.

BHyTp® nockinkm Bpemsi mexay 6aitamMmm He JOSMKHO npeBbiwaTth 1.5 cumBona.

0x03 - YTeHune Heckonbkux pernctpos (Read Holding registers)

3anpoc (query).

Ne GanTa Onwvcanwue (aHrn.) Onucaxue (pyc.)
0 Slave Address Appec BeoMOoro yCcTponcTea 0x12
1 Function Homep dyHKkummn 0x03
2 Starting Address Hi Crapwwin 6anT agpeca NepBOro CYNTLIBAEMOro permctpa 0x00
3 Starting Address Lo Mnagwwuin 6aiT agpeca NepBoro CYUTLIBAEMOro perncTpa 0x05
4 No. of Points Hi Crapwuii 6anT Yyncna cYUTbIBaeMbIX PErMCTPOB 0x00
5 No. of Points Lo Mnagwmuin 6anT Yyucna cYUTbIBAEMbIX PEFMCTPOB 0x03
6 CRC Lo Mnagwmuin 6anT KOHTPONBHOW CYMMbI 0xXX
7 CRC Hi Crapwnii 6aiiT KOHTPONIBHOW CyMMBbI 0xXX

OtBeT (response).

Ne GanTa Onwvcanwue (aHrn.) Onucaxue (pyc.)
0 Slave Address Appec BeJOMOro yCTponcTea 0x12
1 Function Howmep dyHKkummn 0x03
2 Byte Count Yucno 6anToB AaHHbIX 0x06
3 Data Hi @ 0x05 Crapwwuii 6anT gaHHbIX ANs 3anncu B PErmcTp 0xXX
4 Data Lo @ 0x05 Mnagwuin 6aiT gaHHbIX 418 3anMcy B PerucTp 0xXX
5 CRC Lo Mnagwmin 6anT KOHTPONBHOW CYMMBI 0xXX
6 CRC Hi Crapwnii 6avT KOHTPONbHOW CyMMbI 0xXX

BHumaHue! Ynucno peructpoB Ans CYUMTbLIBAHUA OOJIKHO ObITb PaBHO egUHMULE.
0x06 - 3anuck ogHoro peructpa (Preset Single register).

3anpoc (query).

Ne 6arTa Onwucanue (aHrn.) Onucaxue (pyc.)
0 Slave Address Agpec BeJoMoro ycTponcTea 0x12
1 Function Homep dyHKLMK 0x06
2 Register Address Hi Crapwwii 6aviT agpeca ycTaHaBNMBaeMoro peructpa 0x00
3 Register Address Lo Mnaplwmn 6anT agpeca ycTaHaBNMBaeMoro perncrpa 0x12
4 Preset Data Hi CrapLuunii 6anT HOBOro 3Ha4YeHus permctpa 0x00
5 Preset Data Lo Mnagmn 6anT HOBOro 3Ha4YeHus perucTpa 0x55
6 CRC Lo Mnaglwmin 6anT KOHTPONbLHOW CYyMMbI OxXX
7 CRC Hi Crapunii 6aiT KOHTPONBHON CyMMBbI 0xXX

OtBerT (response).

Ne GaiiTa Onwucanue (aHrn.) Onwucanue (pyc.)
0 Slave Address AJpec BeJoMOoro yCcTponcTea 0x12
1 Function Homep dyHKLMK 0x06
2 Register Address Hi Crapwwii 6avT agpeca ycTaHaBNMBaeMoro peructpa 0x00
3 Register Address Lo Mnaplmn 6anT agpeca yctaHaBnMBaeMoro permcrpa 0x12
4 Preset Data Hi CrapLuunii 6anT HOBOro 3Ha4YeHus permctpa 0x00
5 Preset Data Lo Mnagmn 6anT HOBOro 3Ha4YeHus perucTpa 0x55
6 CRC Lo Mnaglumin 6anT KOHTPOSbLHOW CYyMMbI 0xXX
7 CRC Hi Craplunii 6aiT KOHTPONIbHON CyMMBbI 0xXX
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OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

0x16 — 3anuck Heckonbkmx pernctpoB (Preset Multiple registers).

3anpoc (query).

Ne 6ainTa Onwucanue (aHrn.) Onucaxue (pyc.)
0 Slave Address Agpec BegoMoro ycTponcTea 0x12
1 Function Homep dyHKUmMK 0x16
2 Starting Address Hi Crapwwii 6aviT agpeca nepBoro ycTaHaBMBaeMoro perncrpa 0x00
3 Starting Address Lo Mnapwun 6anT agpeca NepBoro ycraHaBNMBaeMoro peructpa 0x05
4 No. of Registers Hi Craplunii 6anT Yyncrna yctaHaBnmMBaeMbIX PErMCTPOB 0x00
5 No. of Registers Lo Mnagwmn 6anT Yicna yctaHaBnMBaemblX PErmncTpos 0x01
6 Byte count Yucno 6anTt gaHHbIX 0x04
7 Data Hi @ 0x05 Crapluunii 6anT AaHHbIX Ans 3anMcu B perucTp 0xXX
8 Data Lo @ 0x05 MnagLmn 6anT gaHHbIX 4Nsi 3anNMcK B perucTp OxXX
11 CRC Lo Mnagwmn 6anT KOHTPONBLHOW CyMMbI OxXX
12 CRC Hi Crapwumii 6aT KOHTPONIbHON CyMMbI 0xXX

OTBeT (response).

Ne GanTa Onwucanue (aHrn.) Onucaxue (pyc.)
0 Slave Address Agpec BeJoMoro ycTponcTea 0x12
1 Function Homep dyHKLMK 0x16
2 Starting Address Hi Crapluumi 6anT agpeca NnepBoro ycraHaBnvMBaeMoro perucrpa 0x00
3 Starting Address Lo Mnagwun 6anT agpeca NnepBoro ycTaHaBnMBaemMoro permcrpa 0x05
4 No. of Registers Hi Crapwwmii 6aiT Yucna yctaHaBnvMBaeMbIX PETUCTPOB 0x00
5 No. of Registers Lo Mnagwmn 6anT Yncna yctaHaBnMBaeMbIX PErmcTpoB 0x01
6 CRC Lo Mnagwmin 6anT KOHTPOIBLHOW CyMMbI OxXX
7 CRC Hi CrapLunii 6aiT KOHTPONBHON CyMMBblI 0xXX

BHumaHue! Yucno pernctpoB AnsA CYUTbIBAaHMA [ONMKHO ObITb paBHO eanHuue.

KoHTtponbHasa cymma (CRC).

[ns BbluncneHns koHTponbHon cymMbl B Modbus RTU ncnonb3yeTcs LMKIMYECKUn N36bITOYHbIN KOA ¢ 06pasyoLwmnm nonu-
X16+X15+X2+1

HOMOM
Koabl ownoboK:
Kog Onwucanue (aHrn.) MosicHeHne
0x01 lllegal function MonbiTka Bbi3oBa hyHKUMK, otnudHom ot 0x03, 0x06, 0x16
0x02 lllegal data address O6palleHne Kk HeJonycTMMOMY agpecy
0x03 lllegal data value Heponyctumoe 3HayeHne
0x04 slave device failure MonbiTka 3anvucaTb Unu Npo4MTaTh Gonblue, YeM OHO 3HaYeHne
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AfOpecHoe NpoCTPaHCTBO.
Bce unTaemble 1 U3MeHsieMble BENUYUHBI ABASIOTCS perncTpamu. [JocTyn K HAM OCYLLEeCTBASETCHA C MOMOLLbI0 (DYHKUMIA YTe-
HUA HECKOJIbKMX PETNCTPOB, 3anncun ogHOro perncTpa, 3anmcm HECKOJ1IbKUX PErMCTpoOB.

Anpec Hassanne Ooctyn Baverve no MwuH Makc EavHuubl usmepeHmns AHanorHbii KommeHTapum
(hex!) napametpa YMOMYaHuto ' ’ NYHKT MEHI0
Bxopa 1
0 - aHanoroBbIi BXOA, BbIKITOYEH
1 - ynpaBneHue curHanom 0-5B
2 - ynpaeneHwve curHanom 0-10B
0x0010 ™n w 0 0 5 3 - ynpaBneHwue curHanom 4-20mA in.1/typ
4 - ynpaBneHue curHanom 0-20mA
5 - ynpaBneHue yepes nHtepgenc
RS-485 no npotokony Modbus RTU
0x0011 | JeKywee r - 0 511 | OtcueTsl AL (9 6uT) in.1/Ivi/val
3HaYyeHue
0x0012 | YPoBeHe w 0 0 | YPOBEHE | o eetii AL (9 61T) in.1/VI/1.Lo
MUH. Makc.-51
0x0013 yf\’n‘;ii'_“’ w 511 Z,,B,?ffgf 511 | OtcuéTsl AL (9 6uT) in./IvI/1.Hi
0 - BbIKNOYEHa s
0x0014 WHBepcus rw 0 0 1 1 - BKMIOYEHa in.1/inv
Bxopg 2
0 - He ncnone3yeTcs
1 - 3agaéT makcmarnbsHoe perynu-
POBOYHOE 3Ha4YeHUe (0T MUHUMarb-
0x0020 pexum w 0 0 5 HOro Ao npefena BBepX) in.2/typ
2 - 3apaeT MMHUMarnbHOEe perynupo-
BOYHOE 3HayeHuWe (OT Hynsi 4O Mak-
CYManbHO paspeLLEHHOro)
0x0021 | JeKywee r - 0 511 | OtcueTsl AL (9 6uT) in.2/Ivi/val
3Ha4yeHue
0x0022 | YPoBeHe w 0 0 | YPOBEHE | ot AL (9 61T) in. 2/ Lo
MUH. Makc.-51
0x0023 yf\’ﬂ‘;‘f‘(i'_“’ w 511 m"’*‘afg:’ 511 | Otcuétsl AL (9 6uT) in.2/vI/1.Hi
0x0024 | WHBepcus w 0 0 1 ? - BolknitodeHa in.2/inv
- BKIOYEHA
Thyristor
ctrl mode
0 - ynpaBneHue a3oBbIM yrnom
(PA);
1 - nonynepuogHoe ynpaeneHve
(ZC);
0x0030 Mode w 0 0 4 2 - nakeTHOe ynpasneHue; thr
3 - nakeTHoe ynpaBneHve v nnas-
HbIW 3anycK Ha KaXaoM Mepuoae;
4 - nepexof OT NaKeTHOro ynpasne-
HWUs K dpa3oBOMY
0 - pexum cTabunmsaumum BbIKIo-
YeH;
1 - NpvBeeHWe perynnpoBOYHOIA
0x0040 PA-LNR rw 0 0 2 XapaKTepMCTlf'KM K NIMHEMHON 1o thr/P.A./Lnr | Jluneapusaums B pexume PA
HanpsBKEHWIO;
2 - npuBefgeHNe perynmpoBOYHON
XapaKTepUCTUKM K IMHENHOMN No
MOLLHOCTHU
0x0042 | PAfalltime| rw 0 0 300 | CoThu MunavcekyHn thr/P.AJF.t ?gg"p"f‘o ‘(’)”(?A)“: F“)"e‘;(“;*“'fe"g/@
Pulse- thr/A2P/Prd
0x0050 Period w 25 25 999 Mepvoabl dasbl thr/P.C.S./Prd | lMepvop cnepoBaHus navek
thr/P.C.d./Prd
Rise Peri-
ods <Pulse- Bpewmsi pasroHa Ha Kaxxgow
0x0051 (package rw 0 0 Peri- | Mepuoa a3kl thr/P.C.S/r.P. | 2P P KA
nayke
ctrl w soft od>/2
start)
Start time Bpemsi pa3roHa nepep nepe-
0x0052 (sec, A2P) rw 1 1 999 CeKyHabl thr/A2P/S.t. | xogom K YncnommnynbCHoOMY
’ ynpasneHunto
Delay Trig- Yron ynpexxaeHusi KoMmyTa-
0x0053 gerig (for rw 0 0 90 rpagychl thr/P.C.d./d.tr.
Lmu
DT mode)
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Appec HassaHne 3HauyeHue no AHanormyHbIN
Hoctyn MuH. Makc. EauvHuubl nusmepexuns KommeHTapum
(hex!) napameTpa YyMOn4aHuio MYHKT MEH}0
Out cfg
r vnu rw YcTaBka MmoLHocTu. Mpu
(ecnn nonbITke 3anuncu B pexnmMe
Power nepBsbIn Power Power o OTJZINYHOM OT YyrpasrieHus no
0x0060 Setpoint BXOA B 0 min max 0.1% RS-485 6ynet BbligaHa owmn6-
pexume Ka NonbITKM JOCTyna K HeBep-
RS-485) HOMY agpecy.
0x0061 Power r 0 1000 |0.1% out/Ivl TekyLlas MOLWHOCTb
Current )
0x0062 Power Min rw 0 Pl\?l\g)?r 0.1% out/P.Lo. MuHMManbHas MOLLHOCTb
0x0063 | Power Max rw Pg]vi\:]er 1000 |0.1% out/P.Hi. MakcumarnbHas MOLWHOCTb
0 - Bceraa BbIKMIOYEHO
Relay 1 - BKJHOYEHO MPU MNOSTHON MOLLHO-
0x0070 Mode w 0 0 2 CTU Ha BbIXOAE perynsaropa rEL
2 - BKIOYEHO ecnu oWnboK HET
RS-485
0x0080 slave addr w 1 1 127 Adr
0 - 6utpent 1200 GUT/C
RS-485 1 - GutpenT 2400 6uT/C
0x0081 | poudRate | ™ 0 0 3 | 2- 6urpeit 4800 6uTic br
3 - Gutpent 9600 6mT/C
Pernctpbl owmb0oK 1 cocTosHUSA
0x0100 Any err r } 0 1 1I_Eech ntobas owmnbka B pabo-
0x0101 Pha:rer rep r - 0 1 Owwubka 4YacToTbl ceTn
0x0102 Ph?OssesfuII r - 1 OtcyTcTBMe curHana dasbl
0x0103 Overheat r - 1 Meperpes
0x0104 Regulator r } 1 Hun3koe HanpshkeHue nuTaHns
pwr low perynsitopa
0x0110 | Enable in r - 1 1 - Bxof 3aMkHyT, paboTa
paspelueHa
0x0111 Rly state r - 1 1 - pene BKNOYEHO
[ns coxpaHeHns HacTpoek
Hafo nocrnegoBaTenbHO 3a-
0x0200 Save Cfg w - nucaTtb B pernctp OxAAAA,

notom 0x5555 n nponsongét
COXpaHeHne HacTpoek
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@SHEKTPOTEXHM‘-IECKAFI KOMMNAHUS MEAHQAP f1C V03.03.16

TpéxdasHbIU TUPUCTOPHbLIU PErynaTop
TPM-3 (100-720A) TY 3428-006-31928807-2014
OnucaHue n pyKoBoaCTBO MO 3KCNslyaTaumm

¢ 5cnocoboe ynpaeneHus mupucmopamu (eblibupaemcsi nosib3o8amesiemM)

¢ Llupokuii duana3oH HanpsixeHUs1 numaHusi Ha2py3ku - 180...480 VAC u yacmomoli - 50...60 Iy,

¢ BcmpoeHHble 6bicmpodelicmeayrowue npedoxpaHumernu O71s1 3aWumbsl MUpPUCMopPo8

¢ JluHeapu3ayusi 3agucumMocmu 8bIXOOHO20 HaNpPsHKeHUs1 Uslu MOWHOCMU om 8X00HO20 CU2Haa

¢ YnpaeneHue; - mok 4...20 mA unu 0...20 mA, HanpsixeHue 0...5 VDC, 0...10 VDC, RS-485, nepemMeHHbIU pe3ucmop
uslu ¢ NaHenu ynpaeJseHusi

¢ OG6HapyxeHue u uHOUKayusi MPU4YuUH asapuu (obpbiea ¢ha3bli, Nepezspesa peaysismopa u 8bixoda Yyacmomsi cemu
3a donycmumeble npedesbi, onpedesieHUe rnepe2opaHusi npedoxpaHumersisi) U 603MOXXHOCMb MOOK/TIOYEeHUSs] 8HelW-
He20 asapuliHo20 cu2Hasluzamopa «Aeapusi» K KOHmakmam pesie. llpu o6HapyxeHuu owubKu pe2ysIImop OMKIro-

yaem Haz2pys3Ky.




@SHEKTPOTEXHM‘-IECKAFI KOMMOAHUS MEAHAP

CopepxaHue

1. TpumeHeHne TUPUCTOPHBLIX PErynsaTopoB
MpuHuMn paboThbl
3. Cnocobbl perynmposku mowHoctn TPM-3

3.1. NameHeHuneM yrna (dasbl) OTKpbIBaHMSA TUPUCTOPA

3.2. YucnoumnynbCHbIN cnocob ynpasneHus

3.3. lMakeTHbIN cnOcob ynpasneHus Harpyskom

3.4. TMakeTHbIA cnocob ynpaBneHns ¢ peXMMOM MNITaBHOIO NMycka «pas3orpeBay
3.5. lMakeTHbIN cnocob ynpaBneHnsa ¢ peXXmmMomM O4HOKPATHOrO NNaBHOro Nycka «pasorpesar
TexHn4Yeckne xapakTepUCTUKN
MpenynpexaeHns n pekomeHgaumm
PekomeHgaumm no MOHTaxy
KoHCTpyKUMA, NOAKIIOYEHNE U HACTPONKa perynsitopa
Cxembl nogknoveHnsa TPM-3 k TpéxdpasHol ceTu
Ha3sHayeHne KOHTaKTOB pasbéma ynpaBneHus
0. Hactpowika TPM-3
1. MeHIo HacTporikn

11.1. lNogmeHto HacTponku Bxoaa 1

11.2. lMogmeHIo HacTpoKkKn Bxoaa 2

11.3. lNogmeHI0 HAaCTPOMKM NapaMeTpoB ynNpasreHns TMpMCTopamu

11.4. lMogmMeH0 HaCTPONKN NapamMeTpoB BbIXOAa

11.5. MoameHio HacTporikn paboTbl pene

11.6. lNoameHIo HAacCTpoWkK nopTta ynpaeneHns RS-485
12. KoMmnnekT noctaBku
13. MNapaHTunHble obs3aTenscTBa
14. lNMprémka
MpunoxeHue 1 - MaccorabapuTHble XxapakTepUCTUKN PerynaTopos MowHoctn TPM-3
MpunoxeHune 2 - Onncanue npotokona Modbus

n
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OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

1 MpuMeHeHNe TUPUCTOPHbLIX PEeryniaTopoB

TupucTopHble perynaTtopbl (ganee no TEKCTY — perynatopbl) npegHasHayeHbl AN NnaBHOW perynmupoBKU MOLLHOCTHU
namn, HarpesaTenen N HEKOTOpbIX APYrMX TUNOB Harpy3ok. KoHTponnep TemnepaTypbl B COMETAHUM C PErYNATOPOM NO3BOMS-
€T OCYLLEeCTBNATbL NoAAepKaHue TemnepaTypbl 00beKTa C BbICOKOW TOYHOCTbLIO. ViMeeTcs Takke BO3MOXHOCTb MOAKITHYEHNS
BHELLUHEro py4YHOro yrnpaBneHust UNun BHELLHEN KOPPEKTUPOBKM YCTAHOBIEHHbIX MapaMeTpOB yNpaBreHus!.

O6nacTu NpUMMeHeHUs: MeTannyprus, nuiesas NPoMbILLNEHHOCTb, CyLLKa, 3KCTPY3ud, TepmoobpaboTka 1 nnaeka
cTekna, uHppakpacHoe obopyagosaHve, NONyNPOBOAHNKA, HEPTEXUMUSA U T.A.

PerynaTtopbl TPM-3 MoryT ynpaBnaTbCsl BpYYHYH C MOMOLLIbIO MOTEHUMOMETPA, a TaK Xe OT Noboro ycTponcTea
ynpaBneHus: NocTosiHHbIM HanpsbkeHnem 0-10B, 0-5B nnun Tokom 0-20MA, 4-20MA, Hanpumep, OT KOHTposinepa TemnepaTypbl.

BbinyckaeTcst Mmogndmkauus ¢ ynpasneHmeM yepes nHtepdenc RS-485 no npotokony Modbus RTU.

2 MpwvHUMN paboTbl

TupucTop - 3TO NONYNPOBOAHMKOBbLIN NMpubop. OH MOXET HaxoAMTbCS B OAHOM M3 [ABYX COCTOSIHMIA: B OTKPbITOM WUIK
3akpbIToM. [MpK Nogaye ynpaenstoLWero curHana TMPUCTOP MOXET MPOMNycKaTb TOK OT aHoAa K katoay.

TupUCTOp MOXET OTKPLIBATLCS YNPaBNAOLMM CUrHaNoM B fto6oi MoMeHT BpeMeHu. Ecnu Tok yepes Tupuctop Gonblue
TOKa 3aLUeNKMBaHUs, OH Oy[4eT ocTaBaTbCA OTKPbLITLIM, NMOKa TOK NMPOXOASLLMIA Yepes Hero Gorblue Toka yaepKaHus.

Brok TMPUCTOPOB COCTOUT U3 ABYX TUPUCTOPOB, BKIOYEHHbLIX BCTPEYHO-NapasnensHo. Kaxablii TUpUcTop nponyckaeT
TOK TOJIbKO B OJHOM HarnpaBfieHWn, TO eCTb TObKO MOSOXUTESNbHbIE UMW OTpMUATENbHbIE NONynepuoabl Toka.

B pexxume 50% MoLLHOCTM (TUPUCTOPbI OTKPLITHLI Ha ce-
peaviHe nonynepuoga) pabota TMPUCTOPHOro 611oka BbIrns-
anT TaK (pexxum Phase Angle):

B pexxume makcMmanbHOM MOLLHOCTU (TUPUCTOPbLI OTKPbI-
Tbl MONHOCTBLIO) paboTa TMPMUCTOPHOro 6noka BbIFMSAAWT Tak:

ynpasneHme YHpaBneHme
CeTb Harpyska CeTb Harpyska

S -—w%ﬂ JU -—v%ﬂ
VAVA v

YnpaeneHvie Ynpaenexve

3 Cnoco6bI perynupoBku mowHoctu TPM-3
B TPM-3 peann3oBaHo nATb CNOCOOOB perynmpoBKN MOLLHOCTMN.

BHUMAHMUE! TupuctopHble perynsatopbl He npegHa3HayYeHbl Ansa paboTbl C NOCTOAHHbLIM TOKOM!

"

Bxoproe HanpsxeHue 3.1 UameHeHunemM cda3oBoro yrna

(da3bl) oTKpbIBaHMA TUPUCTOpPA
t PerynupoBka MOLLHOCTN U3MeEHe-
HveM yrna (dasbl) OTKpbIBAHUS TUPU-
cTopa

(Phase Angle) — moLLHOCTb B

Harpyske nponopunoHanbHa Bpeme-
HW OTKPBITOr0 COCTOSIHUSA TUpUCTOpa
BHYTPM Nonynepvoaa ceTeBoro
HanpsHKeHUsl.

BbIxogHoe HanpsixeHne

MmeeTca yHKUUA NuHeapusa-
uun. OHa no3BonsieT NMMHENHO U3me-
u BxogHoe HanpsikeHme HATb HanpsbkeHne unn U? (MOLLHOCTb

NpW NOCTOSAHHOM COMPOTMBIIEHWM
t Harpysku) Ha Harpyske.

U BbixogHoe HanpsikeHue

\/‘vﬂ VAR ﬂv adk

NV, AR, t
AN N =
VARAVARVARVARWY,

Puc. 1




OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

Puc. 2

BkntoyeHne nHAyKTMBHON
Harpy3sku 6e3 DT
conpoBoxaaeTcst 6pockom Toka

BkntoyeHne NHAyKTMBHON
Harpysku ¢ 3agepxkon DT

Hanpskenne

Tok Ha Harpyske

Harpysku

Tok

HanpsikeHue
Harpysku

Ha Harpyake

Yron 3agepxkun DT
(oT 0 mo 90°)

Puc. 3

3.2 YucnommnynbCHbIA cnocob
ynpaBneHus.

TupucTop BKMOYAETCst B MOMEHT
nepexoga 4yepes HoMb CETEBOIO
HanpsbkeHus (Zero Crossing) Ha Becb
nepuog. MoLWHOCTb B Harpy3ke npo-
nopLumMoHarnbHa COOTHOLLEHMIO Yncrna
neproaoB BO BKIMOYEHHOM U BbIKITHO-
YEHHOM COCTOSIHUW.

3.3 NakeTHbIN cnoco6 ynpaBneHus
MHOYKTUBHOWN Harpy3Kom.

TupucTop oTKpbIBaeTCA C 3afaH-
HOW 3agepXkKkon BkoveHms — DT
(Delay Triggering) v yoep»xuaeTtcs
OTKPbITbIM B TEYEHUN YUCNa Nepuo-
O0B NPOMNopLMOHarnbHO 3a4aHHON
MOLLHOCTU. MOLLIHOCTb B Harpyske
onpegenseTcs Yicnom nepnogos «N»
BO BKITKOYEHHOM COCTOSIHMM 3a onpe-
OenéHHoe KonmM4ecTBO Nepnoaos «T».

MpnatomN=T*P /100,

roe T-konn4ecTBO Nepuoaos,

P - mowHocTb B %.

[aHHbIN cnocob no3BonsieT Kom-
neHcmpoBaTb BPOCKM TOKa NPU KOMMY-
Tauum MHOYKTMBHOW HarpysKu.

Ynpexgenue DT 3agaétca non.-
3oBaTtenem — cM. NyHKT 13.3, napa-

L
i

meTp -
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Puc. 4

Puc. 5

3.4 NakeTHbIN cnocob ynpaBreHus
C peX1MMOM NNaBHOro nycka
«pasorpeBay.

B Hauane kaxgon nayku nepuo-
O0B BbIXOOHasi MOLLHOCTb NJ1aBHO
HapacTaeT oT 0 4o 100% (pexum
Phase Angle). 3atem Bbigaétcs 100%
MOLLHOCTW B T€YEHMM 3a4aHHOTO YNC-
na nepvopos.

MoLLHOCTb Ha BbIXxoae NponopLu-
OHarbHa COOTHOLLEHUNIO ANIMTENbHO-
CTV Navek NeprnoaoB u nepuoaa cne-
J0BaHUs Nayex.

P=T/N

roe T - KoNM4yecTBO NEpPUOAOB,

N=n+d

rae n — nepuoapl NIaBHOro 3anyc-
Ka,

d — nepvoabl NOMHOIO OTKPbITHS.

3.5 NakeTHbIN cnocob ynpaBneHus ¢
PEXUMOM OQHOKPATHOro NNaBHOIo
nycka «pasorpeBay.

Mepepn Bblgaven NepBor NaYKkn
nepuoaoB BbIXOOHAst MOLLHOCTb NiiaB-
Ho HapacTtaeT oT 0 go 100% (pexum
Phase Angle). 3aTem nayku nepmogos
BblgatoTcst 6e3 pa3roHa, B Havane
naykm TUPUCTOP OTKPbIBAETCSA B MO-
MEHT Nnepexofa HanpshkeHusi Yepes
HOMMb U YOEPXKMBAETCS OTKPLITHIM B
TEeYeHUN Yncna nepuoaoB NponopLumno-
HamnbHO 3a4aHHOM MOLLHOCTU.

I'Iepep,aTquaﬂ XapakTepucTtuka B pexumMme ynpaBrieHuUsA (*)a3OBbIM yrnom (nMHeapuaauMﬂ).

Perynatop TPM-3 nmeeT Tpu pexuma npeobpasoBaHnsi BXOLHOTO BO3AENCTBUS;

Bes3 nuHeapusauum - yron oTKPbITUSE NPSMO NPOMOPLMOHANEH BXOAHOMY BO3AENCTBUIO (CM. puc. 6)

JInHeapusauusa nNo HaNpPsHKEHMWIO - HAMPsS>KeHNe Ha Harpyske NponopuuoHanbHO BXOLHOMY BO3LAENCTBUIO (CM. pUc. 7)

JInHeapusauusa no MOLLHOCTU - MOLLHOCTb, BblAensieMasi Ha Harpyske nponopumMoHarnbHa BXOAHOMY BO3AEUCTBUIIO (Mpur
YCNOBUN HEU3MEHHOCTU CONPOTUBMEHMUS HArpy3ku, cM. puc. 8).

04

1007

d

A/

75

d

50

/]

v

3apanHoe
3HaveHne

- 100% cooTBeTCTBYET NOMHOMY OTKPbITMIO TUPMCTOPA
- M'padhmkn npuBeaeHsbl Ana YactoTbl 500y,

JInHeapusaums BbIKNOYEHa
0 - yron oTKpbITUS TUpUCTOPa
100 % cootBeTcTBYET 180 rpagycam

Puc. 6

20 40 60 80 100%

U
100%

75

d

50

yd

-

3anamHoe
3HaveHne

20 40 60 80

nMHEapMSaLI,VI;I Hanps>keHua

Puc. 7

-
100%

u’a
100%

75 A

50 /

/]

-

3apnakHoe
3HaveHne
-

20 40 60 80 100%
JInHeapusaums U? (mMolwHocTH npu
NOCTOSHHOM COMPOTUBIIEHUM Harpy3Ki)

Punc. 8
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Tabnuua 1
4 TexHun4eckue xapakrepuctukm TPM-3
HanpshkeHue nuTaHua cxembl yrnpasrieHus 180-250B, 45-65I'L
HanpskeHue nutaHusa Harpysku 100-480B, 50-60I"y,
MakcrumanbHoOe 3Ha4YeHre Toka B Harpyske Cwm. npunoxeHwue 1

Cnoco6bl perynMpoBaHusi MOLLHOCTU B Harpy3ke

MameHeHneM yrna (cpasbl) oTkpbiBaHus Tupuctopa (Phase Angle - puc. 1)

YuncnonmnynbCHbIM cNocob ynpasneHns - BKIIYEHWE TUPUCTOPOB NpW Nnepexoae HanpshkeHus Yyepes Honb (Zero Crossing - puc. 2)

[MakeTHbIN cnocob ynpaeneHus. (puc. 3)

[MakeTHbIN cnocob ynpaBneHusi ¢ peXXMMOM MITaBHOro nycka «pasorpesay. (puc. 4)

MakeTHbIN cnoco6 ynpaBeHusl C PEXXMMOM OLHOKPaTHOro NiIaBHOMO Nycka «pasorpesar. (puc. 5)

BxogHble ynpaBnsowme Bo3gencTBums

Bxog paspeluenus pabotbl «[TYCK» | Cyxon KOHTaKT unu oTkpbITbi konnektop NPN-TpaHaucTopa

Bxop ynpaBneHus 1
BxogHoe Hanps)XeHne ynpaBneHus 0-5B / 0-10B (BbIGUpaeTcs B MEHIO)
MakcumMarnbHoe 4onycTUMoe BXOAHOE HanpshkeHne 11B
BxogHoW ToK ynpaBneHus 0-20mA / 4-20MmA (BbIGrpaeTcs B MEHHD)
MakcrMManbHO 4ONYCTUMbIA BXOOHOW TOK 40mA

Bxop ynpaBneHus 2
BxogHoe HanpsikeHne ynpasneHus 0-5B
MakcumManbHoe onycTUMOoe BXOAHOE HanpshkeHne 5.5B

Bbixog
BcTpoeHHoe pene 1 nepekntovatoLwas rpynna
MakcumanbHoe kommyTupyemoe HanpskeHue (AC1) AC250B
MakcumanbHbIi KoOMMyTUpyembii Tok (AC1) AC250B 5A

Mpouwue

[abapuTHble 1 yCTaHOBOYHbIE pa3mepbl

Cwm. npunoxenwue 1

YCTOMYMBOCTL K BO3AENCTBUIO NAYeK UMMYIbCOB B cOOTBETCTBUM € TpebosaHuamn FTOCT P 51317.4.4-99

CreneHb xécTkocTn 3 (2kB/5kI ML)

YCTOMYMBOCTL K BO3AENCTBUIO MMMYTbCOB BOMbLLOW S3HEPrUn B COOTBETCTBUM C TpeboBaHMAMN
FOCT P 51317.4.5-99

CreneHb xéctkocTn 3 (2kB)

CTeneHb 3alMTbl N0 NepegHen naHenu / No KnemMmMmam NogknoyeHus IPOO / IPOO
Knumatuyeckoe ncnonHeHue n kateropus pasmellexms no FTOCT 15150-69 YXJ4
[wnanasoH paboynx Temneparyp -25...+55°C™
BbicoTa Hag ypoBHEM MOpS £o 1000m

Macca

Cwm. Tabnuuy 12

Pexum paboTbl

KPYITIOCYTOYHbIN

3Hepron0Tpe6neHMe nnatbl NUTAHUA

He 6onee 2Bt

OHepronoTpebneHve BeHTUNsATOpa (Ha TMPUCTOPHbLIX PErynaTopax ¢ HOMWHaNbHBIM TOKO

M 100A v Bbiwe)

80 Mmm He 6onee 14BT
120 Mm He 6onee 20BT
YpoenbHoe TennosblaeneHne 4.5BT/A
Ycunue 3aTsku CUrHanbHbIX KINEMM Y KNEMM NUTaHWA perynsatopa [0.4-0.6H*m
Ycnnve 3aTsbkkn BUHTOB KpenneHus npegoxpaHurens
Mopgenu ¢ HomunHanbHbIM TOKOM A0 100A BKNIOYUTENBHO 3H*Mm
Mopenu ¢ HomnHanbHbIM TOKOM cBbile 100A 5H*m
Ycunue 3aTsKkm BUHTOB CUITOBOrO BBOAA
M6 2.5-4H*m
M8 5-8H*m
M10 7-10H*m
YpoBeHb Llyma BEHTUNATOPOB
80 Mm 32[16
120 mm 5006
Cnocob ynpaBneHue TMpUCTOPOM | craTyeckuit

* Mpun TemnepaType Bbiwe + 35 °C TpebyeTcsa 3anac no Toky, cMm. puc. 10

BHumaHue! He pexe AByx pa3s B rog Heo6xoanMo NpoBOAUTL MiTaHOBYH NPOBEPKY KPenyeHWsl CUII0BOro BBOAA U

NOATSKKY BCEX BONTOBbLIX COEANHEHUIA.
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5 MpeaynpexaeHnsa u pekomeHgaunmn

B perynsatopax TPM-3 ycTaHOBNEH ObICTPOAENCTBYOLWMI NNABKUIA NpeaoxXpaHnTenb ANs 3alnTbl TUPUCTOPOB Npu ne-

perpyske.

BHUMAHUE! ns o6ecneyeHns HaaéXHOMW 3aWmTbl TUPUCTOPOB Npu neperpyskax, napametp I’t npegoxpa-
HUTenen AoMmkKeH 6bITb MUHUMYM Ha 20% MeHble Yem It TupucTopa.

B cny4yae Bbixoga n3 cTposi NpeaoXpaHUTENs He NbITanTecb 3aMeHUTb ero NPeaoxXpaHuTenemM Apyroro Tmna,
MPOBOSOKOW, LUMHOW UMW APYrUM, HE NPpeAHa3Ha4YeHHbIM A5 3TOro NpegMeToM, Tak Kak B criydae neperpysku nnm
KOPOTKOrO 3aMblKaHWNsi 3TO MPUBEAET K NOBPEXAEHMIO perynsitopa.
Ucnonb3yinTte B perynsatope TONbKO cneunanbHbie ObiCTpoAenCcTBYOWME NPeaoXpaHMTENn COOTBETCTBYHO-
wero TMna u HommHana!

Tunbl 1 HOMUHAMbI NPUMEHSAEMbIX NpeaoxpaHuTenen B 3asucumocTu ot mogenun TPM-3 npueegeHsl B Tabnuue 2.

Tabnuua 2
Tok perynsatopa, A Tvn v HomwHarn Mponssogutens | Tok perynsatopa, A Tvn n Homukarn Mponssogutens
npegoxpaHuTens npegoxpaHnTens
30 40FE Bussmann 180 660GH-125 - 2 wr. HINODE
45 63FE Bussmann 230 250FM Bussmann
60 80FE Bussmann 300 315FM Bussmann
80 100FE Bussmann 380 660GH-400 HINODE
100 660GH-125 HINODE 450 250FM - 2 wr. Bussmann
125 80FE - 2 wr. Bussmann 530 315FM - 2 wr. Bussmann
150 100FE - 2 wr. Bussmann 720 660GH-400 - 2 wr. HINODE

Ecnv npegoxpaHnTenu BbIXOASAT U3 CTPOS CAMLLKOM YacTo - HENpaBWibHO NogobpaH perynaTop no MakcuMarnbHOMY TO-
KY W OH He NoaxXoauT ANs ynpaBneHns AaHHOW Harpy3kon. B aTOM criydyae HY>XHO YMEHbLUUTL MOLLHOCTb Harpy3ku, yMeHbLWnTb
MaKCMMarnbHY MOLLHOCTb (CM. pa3gen "HacTporika perynaropa") unm sameHnTb perynatop Ha 6onee MOLLHbIN.

& Mpwn BbIGOPE perynstopa obpalyaite BHUMaHWE HE TOMbKO HA MOLLHOCTb, HO M Ha TUM Harpy3ku - HEKOTOPbIE TUMbl Harpe-
BaTenewn, namnbl, ABAraTenu n apyrue npubopbl B MOMEHT BKIIOYEHWUSI MOTYT NOTPEONSATL TOK B HECKOSbKO pa3 6ornbLue HoMu-
HanbHoro. Perynsatop gomkeH ObiTb paccynTaH Ha MakCUMarbHbI TOK NOTPEONeHNs, MHaye OH MOXET BbIATU U3 CcTpost. Vc-
nonb3ynTe ANs TakUx Harpy3oK perynupoBaHue Tuna PA ¢ nnaBHbIM 3anyCcKOM - 3TO NO3BONUT U3bexaTb CBEPXTOKOB M Mpo-
ANUT CPOK CNyx0Obl Namn U HarpeeaTenen.

Perynstop npegHasHa4yeH Ansi yCTaHOBKW B NMPOMbILLIeHHOoe obopyaoBaHuve.
Bo Bpemsi paboTbl OH HAXOAUTCS NOA, HANPSPKEHNEM.

PerynaTtop nmeet cteneHs 3awmTbl IPO0. MecTo ycTaHOBKM perynatopa gomnx-
HO COOTBETCTBOBaTb HeobXxoaMMbIM TpeboBaHMAM AN ycTaHOBKM obopyaoBa-
HWS C AaHHOWN CTeNeHblo 3aLUMThl.

[na o6ecneveHns 6e30MacHOCTU NCNOMb30BaHNSI PETYNATOPa KOPMyc
(pagmatop) perynaropa SOMmKeH ObiTb 3a3eMIEH.

OnacHOCTb NOPaXeHUs 3NEKTPUYECKMM TOKOM!

MoHTax, ob6cnyxuBaHve, 3aMmeHa v nodble apyrme paboTbl C perynsaTopom
OOIKHbI MPOU3BOANUTLCS TONMbKO KBANMMOULNPOBAHHBIMWU CleLuanncTamu.
Mepen MOHTaXxXOM MM 06CNyXMBaHUEM perynatopa ybeautech, 4To npubop
OTKITOYEH OT BCEX ANEKTPOCETEN.
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6 PekomeHaauum no MOHTaxy

YcTraHaBnueBanTe perynatop BepTuKanbHO Ha POBHYIO MMOCKY NOBEPXHOCTb. [abapuTHblie pa3mepsbl 1 pa3MmeTka ycTa-
HOBOYHbIX OTBEPCTUIN NpuBeaeHbI B [punoxeHun 1.

PerynaTtop npu paboTe MOXeT 3HaYUTENBHO HarpeBaTbLCS.

Bo n3bexaHune neperpesa v NOBPEXAEHUS perynaTopa, crnegynte pekoMeHgaumsiM no yctaHoBke (CM. puc. 9).

[ns nyywero oxnaxaeHns paguatop AormkeH cBOOOAHO NpoAyBaTbCs BO34YXOM CHU3Y BBEPX (B MOAENSAX C BEHTUNATO-
pom 370 BaxHO!). [Ins obecneyeHns 4OCTAaTOYHOW BEHTUIALNM CieayhTe pekoMeHaaumsam:

- CBepxy Haf Kopnycom perynstopa A0oimKHO BbiTb He meHee 10cM cBOGOOHOrO NpoOCTpaHCTBa.

- CHu3y nop Kopnycom perynsiropa AOmKHO ObiTe He MeHee 10cM cBOGOAHOIro MpOCTpaHCTBa.

- CBoKy OT Kopnyca perynsitopa AOJPKHO OblTb HE MeHee 5cM cBOOOAHOro NpOCTpPaHCTBa.

- Mpu ycTaHoBKe perynsaTopoB Apyr Hag OPYroM Mexay HUMU JOIMKHO BbiTb He MeHee 15¢cM cBoboaHOro NpocTpaHcTBa
W OONONHUTENBHO YCTaHOBNEH AednekTop Ans oTBOAa ropsyvero Bosayxa (cMm. puc. 11).

- Mpwn ycTaHoBKe perynatopos B Lwkad, Heob6xoaMMO NpefyCcMOTpeTb BEHTUNALUMIO LIKada.

- Ecnun ecTtecTBEHHOW KOHBEKLMM HEQOCTATOYHO, LKad OOMMKEH ObiTb 060PYAOBaH BEHTMNAATOPAMM.

- He yctaHaBnuvBanTte perynarop psagom ¢ HarpeeatensiMm Uinm B 30Hax NoBbILLEHHON TeMnepaTypbl.

- He ycTaHaBnvBanTte perynarop psagomM ¢ UCTOYHUKAMM 3NIEKTPOMArHUTHbIX U3ITyYEeHUN.

BHUMAHMUE; npu noBsbileHnn TeMnepaTypbl OKpY>KatloLLen cpedbl YMEHbLUAETCA MakCMManbHas SonycTMMas MoLL-
HOCTb Harpysku perynsitopa (cm. puc. 10).

TpeboBaHua no yctaHoBke perynatopoB TPM B wkac ana obecneveHus  dopmyna ons pacdéra TennoBblaeneHus
JOCTaTOYHOro OXnaXaeHus TUpUCTOpPHOro perynartopa TPM-3;

P=4.5xl],
rae; | — pencreyloLlee 3Ha4YeHns Toka Ye-
pes Harpysky (A), P — MowHOCTL, pacceun-
Baemas Ha paguaTtope (BT)

MoTtok
HarpeTtoro

Bo3Ayxa 3aBncMMoOCTb MakCUManbLHOWM
[OonyCTUMON MOLLHOCTU OT

OKpyXaloluer TemnepaTypbl
P, %

100

:PM)I %0 \
80 \

15 cm ' o \
=]l - o

5 50 >
5 cm | 5cMm 40 20 0 10 20 30 40 5055
PM Puc. 10
10 cm
Motok - i i . ﬁ ﬁ ﬁ
BO34yxa Ana B Al i
OoXnaxpeHuAa
TPM TPM TPM
Puc. 9
TPM TPM TPM
Mpumepbl pacnonoxeHusa aednekropos Ans U U
oTBOAa ropsivyero Bosgyxa
Pwuc. 11
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7 KoHCTpyKUMA, noaKNoYeHne N HacTponKa perynsitopa
PerynaTtop TPM-3 npencrasnseT cobon Mmoaynn TUPUCTOPOB C oxnaauTeneMm, ObiCTpoAenCTBYOLME NPeaoXpaHNTeNn
W KOHTPOINEP ynpaBneHusl, CMOHTMPOBaHHbIE B O4HOM koprnyce. KoHTponnep onpaluvmBaeT BHELLHNE aHanoroBble BXOAbI U

ynpaensieT 65T0KoM TUPUCTOPOB (CM. puc. 12 n 13).

TUPUCTOPHBIA MOAY b Mop meTannuyeckoi Oxnagutenb TMPUCTOPHbIX

Knemma nogkntoyeHuns
CUMOBOTO HanpsKeHUs

BbicTpoaeincTByowmii
npegoxpaHuTens

Mnata ynpasneHusa

Puc. 12

Puc. 14

KPbILLKOWN HaxoaaTcsa

mMoayneu
KNeMMbl NOAKIHYEeHUs
CUIMOBOTO HaNPsPKEHNS!

CBeToamnoaHas MHANKaLNS CeMncerMeHTHbIN MHANKATOP

PEXUMOB paBoThI ‘\ ﬁ YMIPaBNSIOLLLEro KOHTPONEpa

ﬁ KHomnku HacTponku

Pasbém ansa nogknioveHus Mop meTannuyeckom
YNpaBnsoLWmX CUrHanos n KPbILLKOW HaxoaaTcs

HanpspkeHus NUTaHus X KNEeMMbI NOAKMHOYEHMNS
KOHTpornnepa Harpysku

<4——— OxnaxpawoLmii BEHTUNSTOp

Pwnc. 13

Ha nuuesown naHenu perynatopa (puc. 14) pacnonoxeHobi:
- TPEX paspsagHbIN CEMUCErMEHTHbBIN MHAMKATOP (aucnnen);
- YeTbIpe KHOMKW yrnpaBneHus;
- YeTblpe CBETOANOAHbBIX MHAMKATOPA COCTOSAHUS PErynaTopa;
- pa3beM A8 NOAKIIYEHNS NUTaHNSA Y BHELLHKX Lenen ynpaBneHus.

HasHaueHune cBeToaMoaoB cM. Tabnuuy 4.

BHy1MaHue! B 3aBMCMMOCTM OT MCNOSNTHEHUSA PErYNATOPbI MOTYT ObITb
obopynoBaHbl MOPTOM yrnpaeneHus no npotokony RS-485.
Pazbém nogknioveHns Ha NuLeBO NaHenM UMeeT MapKMPOBKY KOHTaK-
TOB
RS-485 A
RS-485 B
Tabnuua ucnonHeHun perynaTopoB npueeaeHa B MNpunoxeHun 3.

CxeMa nogkntoveHns TPM-3 6e3 Ucnonb3oBaHNs OONOMNHUTENbHBIX BXOAOB YNPaBNeHUs U CUrHanmMaaumm ¢ yrnpaseneHu-

€M CYXMM KOHTaKTOM npusegeHa Ha puc. 15.

BHumaHwne! bnok ynpasneHna perynatopa KOHTPOIMpyeT Hann4vne HanpaxeHunda Ha Bxoae 6noka TUPUCTOPOB, NMNO3ITOMY

BaXXHO HE NyTaTb €ro BXoA4 1 BbiXoa.
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8 Cxema nopgkntoveHmnsa TPM-3 k TpéxcasHomn cetu

CETb~200... 480 B
50 ... 60 Ny .
B tabnvue 3 npuBeneHbl 3aBOACKNE HACTPOMKK perynsaropa npu noctaBke.
L3
= : Tabnuua 3
|
| MMyHKT MeHIo 3HaveHve MosicHeHne
-
n [ ,l__ HP UFF Bxoa 1 v BxoA4 2 BbIKNOYEHbI. YNpas-
i NeHne MOLLHOCTBLIO MpoM3BoaAUTCS
5
1n.C, FI'IE UFF KHOMKamm ® " ©
',: ,L| o F'F] Pexum nameHeHuns chasoBoro yrna
Myck
—] b hr PH :’_ nr UF F JInneapu3saums BbiknoYeHa
FhAl |PH rk 0 MnaBHbIit 3aMycK BLIKIIOYEH
,E hr PH F,'_- 0 MnaBHbI OCTAHOB BbIKMHOYEH
Unur.
~2308 U1$ V1 W1 (n] :_:I: P[_ o, 0 MuHumanbHas mMolHocTb 1%
50...60My I I 1 = =
Dl_l,: PH L 100 MakcumanbHasa mowHocTb 100%
Moakntoyexve no )\
CXeMe «3BE3AA» rFl FF Pene Bceraa BLIKMIOYEHO
MopgkntoyeHne no
CXeMe «TpeyronbHUK»
Puc. 15
®PyHKUMOHaNbHOE Ha3HayYeHMe CBETOANOAOB NpUBEAEHO B Tabnuue 4.
Tabnuua 4
SnemeHTLI MHAMKAUWA 1 UX CocTosiHne KommeHTapun
Ha3Ha4veHue
MUTAHE - 3eMEHbI BkntoyéH Ha perynatope ectb nutaHue
BbikntoyeH Ha perynatope HeT nuTaHus
MeDernes - KbaCHbIil BkntoyeH TUPUCTOPHBLIN perynaTop neperpencs
perp P BblkntoyveH TWPUCTOPHBLIN PEryNnAToOp B HOPManbHOM TEMMNEPATYPHOM pexume
BKIIOYSH Harpyska BkntoYeHa: - U3BMEeHeHne ApPKOCTU, NEPEMEHHOE BKIOYEHNE B 3aBUCUMO-
Bbixopa - xénTbin CTW OT MOLLHOCTM 1 TUNa perynnupoBaHuns
BblkntoyeH MoLHOCTb Ha Harpy3ke paBHa Hynt (Harpyska OTKn4YeHa)
Pene - KEnThiit BknoyéH Pene BkntoyeHo. 3aMkHyTbl kOHTakThl 11-14
BblkntoveH Pene BbIknto4eHO. 3aMKHYTbl KOHTaKTbl 11-12

KOHTpOJ’IJ’Iep onpepgendeT Hanndme HanpsaxXeHna nutTaHua, UCNpaBHOCTb NpeaoxpaHuTena n npu oTCyTcTBUM Heucnpas-

HOCTel ynpaBnseT TMpUCTopoM. B cnydae nosiBneHusi owmnbkn Ha MHAMKaTope noovepeaHo otTobpaxaeTtcs - n Kog -
npu4mHbl aBapumn. Pacwundposka kogos npusegeHa B Tabnuue 5.

Tabnuua 5

Koab! owwmbok

MpuunHa owMOKK

001 OTcyTCTBYET HanpsiXXeHne ceTn, Cropen npegoxpaHuTenb
002 YacTtoTa cetu MeHbLue 451y unu 6onblue 65Ny

003 [MeperpeB TMpucTopa

004 HanpsixeHune nutaHua ynpasneHua TPM Huxe 180B

005 [Meperpyska BHYTpEHHEro NCTovHuka +5B

10
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9 HazHa4yeHue KOHTaKTOB pa3beéma ynpaBneHus
Bnok ynpaesneHus nmeeT ranbBaHNYECKYH0 Pa3BsA3KY U OT CETU NUTaAHUA perynaropa, 1 oT ynpaBsnsieMomn cetu. 3To nos-
BOMSIET NUTATb PEryNATOP N Harpy3ky oT pasHbIX CETEN.
Ha koHTakTbl UnuT 6noka ynpaeneHust nogaetcs HanpshkeHne nutanns ~230B, 50...600u.
KoHTakTbl 12-11-14 - BbiBOAbI pene. K HAM NogKnoyaoTca yCTPOMCTBa aBapUMHON cUrHanusauum unm gpyrme NcnosHu-
TenbHble YCTPONCTBA.

KoHTakTbl +5, Bxoa1, Bxop2, O6w,., Myck ncnonb3yoTcsa Ans NOAKMOYEHNS] BHELLHUX LIeNen ynpaBreHns perynaTo-
pom.

10 Hactpownka TPM-3

Mpu 3aBOACKMX HAcTporikax BXoAbl 1 1 2 OTKIMOYEHbI, YNpaBieHNe MOLLHOCTM B Harpy3ke OCYLLECTBISIETCA KHOMKaMu

@ @ Ha nuueson naHenu B avanasoHe oT 0...100% B pexume ynpasneHus 1 (M3ameHeHuem asosoro yrna - puc. 1).
3HayeHne yCTaHOBMIEHHON MOLLHOCTM OTODOpaxaeTcs Ha UHAMKaTope B NMpoLeHTax.

Hactpowka TPM-3 ocywecTensetcs Yyepes MeHto HacTpoek (Cm. n. 13)

Ecnu BknitoyéH BxoA 1 (CM. nogmeHto HacTporku Bxoga 1 - n. 13.1), npy HaxaTumn KHOMKK @ Ha nHgukaTope oTobpaxaetcs
3HayYeHne BXO4HOro BO3AeNCTBUS No Bxoay 1.

Ecnu BkntoyeH Bxopf 2 (CM. MoOgMEHI0 HAacTporiku Bxogda 2 - n. 13.2), Npy HaXaTumn KHOMKK @ Ha nHAMKaTope oTobpaxaeTcs
3Ha4YeHne BXOOQHOro BO34ENCTBUA MO BXoay 2.
Bo3moxxHble cxeMbl NOAKMIOYEHUS BXOAOB yrpaBneHns npueedeHsl B Tabnuue 6.

Tabnuua 6

YnpaBneHue ¢ noMmouwbio KoHTakTa MYCK

BkrtoyeHne 1 BbIKNIOYEHNE HArpy3kn — BHELWHUM KOHTAKTOM (BbIKIHoYaTenNb, pene u
Myck T.n.). Mpu 3amkHyTOM Lenu MYCK - obwasa Harpy3ka NOAKMIOYEHa.

Bkn. /Boikn.
ol fIT

Mpy pa3oMKHYTOW LiENM Harpy3ka OTKIYaeTCH, Ha MHAMKaTope oTobpaxaeTtcs
pene Bcerga BbIKNoYaeTcsl, 3aMblKaloTCA KOHTaKTbl 11-12

ynpaBneHMe MOLHOCTbHO B Harpy3ke BHeLWHMMU LUensdMu ynpasneHus

[MapameTpbl BXOAHOrO BO3gencTBus ynpasneHusa ang Bxoga 1 onpeaensoTcs B MEHIO HacTpoek (cTp. 14)

+ YnpasneHune Tokom 4...20 MA nnu 0...20MA.

R Bxoa 1 BxogHoi curHan nogaércs ¢ cobniogeHneM nonsapHoCTM, ero 3HaveHne He J0MKHO npe-
Toka |- Obw, | RBH=2700M BbILLIATL 3HAYEHWIA, 3aaHHbIX YCTaHOBKaMM AManasoHa BXOAHOro curHana.

Harpyskon gatyvka sBnsetcs BHyTpeHHee conpoTmsrneHne 2700m.

Vcrour |+ Bxon 1 YnpasneHue HanpshkeHnewm 0...10B
Hanpane BxogHol curHan nogaetcs ¢ cobniogeHnemM nosnsipHoCTU, ero 3Ha4yeHne He OOSKHO npe-
0..108 oouw. BblLATb 3HAYEHNI, 3afaHHbIX YCTaHOBKaMW Anana3oHa BXOAHOro curHana.

YnpasneHne HanpsxeHvem 0...5B

e == Bxog 1 BxopgHon curHan nogaércsa ¢ cobnogeHuemM nons -
wanpsoke PHOCTU, €ro 3Ha4eHne He JOIKHO npe
Jun ) o6, BbllaTh 3HAYEHUN, 3aJaHHbIX YCTAaHOBKaMU Auana3oHa BXOLHOro curHana
MopknoyaeTca noTeHUUMomMeTp ¢ conpoTusneHvem ot 1 ao 47 kKOm. He pekomeHnayeTcs
+5B BbIHOCUTbL €ro Crimwkom aaneko. Ecnu BosHukatoT npobnembl B paboTe perynsitopa,

YMeHbLUaeTCAa AJfIMHa NpoBOAOB MeXay perynatopomMm n noTeHUMOMETPOM, U UCMNOJb-
3yeTCA NnoTeHUMomMeTp C MEHbLUMM COMNPOTUBIIEHUEM (HO He MeHblle 1KOM).

Obuw,. BerHee Nno cxemMe noJsioxxeHne aBuXka noteHumnomeTpa CoOOTBETCTBYET MaKcUMarbHON
MOLLHOCTU, HWXKHEE — MUHUMAasbHOWN.

Bxopn 1

Bxog 2 ynpaBnseTcd Tonbko HanpsbkeHnem 0...5B (cTp. 15)

Wctounnk |

wanpshie Bxon 2 YnpasneHue HanpsxeHvem 0...5B
L o6, BxogHow curHan nogaéTcs ¢ cobnogeHnem nosispHoCTy, ero 3HadeHne He JOMKHO npe-
0..%8 BbILLATb 3HAa4YeHWI, 3aaHHbIX YCTaHOBKaMu ananasoHa BXOAHOro curHana
+5B MoakntovaeTcsa noTeHumMomeTp ¢ conpoTtusneHvem oT 1 ao 47 kOm. He pekomeHayeTcs

BbIHOCUTb €ro CnuLKoM Aaneko. Ecnv Bo3HukatoT npobnemel B paboTe perynatopa,
yMeHbLLAeTCs ANMHa NPOBOAOB MeXAy Perynsitopom v noTEHLMOMETPOM, UMK UCTOSb-
06, 3yeTcs NOTEHLMOMETP C MEHBLUMM COMPOTUBIIEHNEM (HO HE MeHbLue 1kOm).

Bxopg 2

11
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11 MeHI0 HacTpoOMnKuM

O6wee npaBuIo AnNs Bcex BeTBEN MEHH0.

©)

Bbl60p NyHKTa MEHI0 U nepexoa K noAgnyHKTY NponcxoanTt ogHOKPAaTHbIM HaXaTuemM KHOMKAU .
nOﬂ,TBep)K,CI,eHI/Ie Bbl6paHHOI'O napamMeTpa ynpasJlieHUA U (bMKCaLlMFI YCTaHOBJ1IEHHOIoO 3Ha4YeHund nponcxognT anuTtenb-

HbIM (>3 ceK) HaxxaTueM KHOMKN

©)

. 'ameHeHmne 3HayeHus npon3BognTCA KHOMKamMu

® O
®

BosspaT M3 NMYHKTOB MEHIO K npeablayemMy NyHKTY YpoBHEM Bbille NMPOU3BOANTCA HaXXaTuemM KHOMKU .
Bbixog u3 noboro NYHKTa MEHI0 HaCTpOVIKVI npon3BoagnNTCA aBTOMaTU4YECKN 4Yepes 3 MWHYTbI, €Clin B Te4eHne 3Toro Bpe-
MEHWU HE HaXnMMalinCb KHOMKN.

OTob6paxeHue

yCTaHOBJIEHHOMN
MOLHOCTH
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MpurnaweHne B MEHIO HAaCTPOEK NapameTpoB

Mepexoa B NOAMEHI0 HaCcTPoeK napameTpos Bxoga 1

Mepexon B NnoAMEHI0 HAaCTPOEK NapamMeTpoB Bxoga 2
( nyHKkm He omob6paxaemcsi ecnu ynpaeneHue rno exody 1 8bIK/I04YeHO )

lMepexoq B NoAMEHKO HACTPOEK NapamMeTpoB ynpasneHua Tmnpuctopamm

Mepexon B NOAMEHIO HACTPOEK NapaMeTpoB BbiXxoaa

Mepexon B NOAMEHI0 HACTPoeK paboTkl pene

lMepexon B NOAMEHIO HAacTpoek no npoTokony RS-485

OO ENCRCORBNCENCOENC

C6poc Bcex HacTpoek
K 3aBOACKUM

Ny

CJYES®

o

!
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11.1 NogmeHI0 HacTponkm Bxoaa 1
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Moka3aHua gucnnes MosicHeHuA MpumeyaHus

- BXOQ OTKITHOYEH (YynpaBreHne MOLHOCTLI0 KHOMKaMm)
[20 - ynpaBneHve TokoM 4...20MA

OnpepnenseTt napameTpsbl

Type = Tun BXOJHOro BO3eNCTBUS ynpas 020 - ynpasnenue Tokom 0...20mA
P ynp - ynpasneHue HanpsbkeHnem 0...10B

neHus no sxoay 1
(5] - ynpaBneHue HanpsbkeHnvem 0...5B
485 - ynpaBneHue no npotokony RS 485

Hun3wun yposeHb BXOAHOIO BO3AENCTBUA , 3anoMuHaeTcst 0gHO-

OTobpaxaeT Tekyllee |BpeMEeHHbIM HaXaTueM KHOMOK © n ®

3HayeHve BXOOHOro curHarna.

Mo3BonseT yCTaHOBUTb MUHKM- | BbICLIMIA ypOBEHBb BXOAHOMO BO3AENCTBUA , 3arnoMmuHaeTcs oa-

MATbHOS 11 MakeMansHos HOBPEMEHHbIM HaXkaTueM KHOMOK ® n ©

3Ha4YeHune ypoBHEN BXOOHOIo P

BO3JenCTBus no exoay 1

"] Value = 3HaueHme MokasaHwus yKa3blBaOT, YTO 3anoMmHaemMoe 3Ha4yeHmne He CooT-
LuL BETCTBYET pa3peLLeHHOMY AnanasoHy (HU3KUM = 0...«BbICOKUA» -

Level = YpoBeHb

HacTtpoiika ypoBHe
Bxoga 1

«10% oT MakcMmMarnbHOro 3Ha4eHus1», BbICOKUN = «HU3KMn» + «10% oT

1"
YcTaHaBnuBaeT ypo-

BEHb CUrHana CooTBETCTBYIO-
LA MUHUMAnNbHOMY BXOOHO-
My BO30eNCTBUIO

MaKCUMarbHOro 3Ha4YeHus»)
Hu3wwnin ypoBeHb BXOAHOIo BO34ENCTBUSA , YCTaHaBsnueaeTcs

KHOMNKamMu @ 7] @ B npegenax 0... -10% oT MakcumarbHOro

YcTaHaBnuBaerT ypo-

BEHb CUrHana cooTBETCTBYHO-
LLMIA MaKcMarnbHOMY BXOOHO-
My BO3LENCTBUIO

BO3MOXXHOIo BXOOHOIo 3Ha4YeHusA
, YCTaHaB1MBaeTCA

BbIClWMiA ypOBEHb BXOAHOIO BO34ENCTBUSA

KHoMnKamMmm @ 7] @ B npegenax 100% ...
MarnbHOro BO3MOXHOI0 BXOHOro 3Ha4YeHNs

+10% oT makcu-

C6poc ypoBHel BXOAHO-

ro BO3OencTeusa

BbicLwuni ypoBEHb

Huawwun yposeHb , paBeH 0%

, paBeH 100%

|

Inversion =MHBepcus

OnpepnenseT HanpaBneHne
npsiMoe MM MHBEPCHOE BXO4-
HOro BO34enCcTBMS ynpasne-
HusA no Bxogy 1

Cr
LEET (MHBEpPCKSA) OTKITIOYEHA, NPU YBEMMUYEHUN HANPshKeHNs (Toka)
Ha BXOAE yBenuunBaeTCcs BbIXOO4Has MOLLHOCTb

- (MHBepcus) BKIIOYEHA, NPU YBENUYEHUN HaNPsHKeHNs (Toka)

Ha BXo4e yMeHbllaeTcda BbIXOAHadA MOLWHOCTb

13




OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

11.2 NMogmMeH0 HAaCTPOMKKM BxoAaa 2

BHumanue! MeHto Bxoaa 2 JOCTYIMHO, ECIN BKIIOYEH BXOZ, 1
H-U_:'. @ Fl’“: @ l’_l_“’_ @ >
» @ O, 2
OFF | uAL@Sses) e =— |[OFF
o _oaktsl o
Flo 2lo © sesetr or
0 ©
P.H I E' .H | @ s
©
dEF® no(OHES
|
He otobpaaercs ecnm ewibpar nywir | [JFF| o Fnc
MokasaHusi Ha aucnnee MosicHeHus: Mpumeyarms

Function = pyHKUMA

OnpegenseTt dyHKUM-
OHarbHOe Ha3Haye-
Hue Bxoga 2

- BXO[, OTKJTHO4EH

- perynmpoBKa orpaHun4eHuns MWHMMarbHON MOLLIHOCTH

- perynupoBka orpaHM4YeHnsi MakcumasbHOM MOLLHOCTY

Level = YpoBeHb

HacTtpoiika ypoBHen
Bxopa 2

OTobGpaxaeT
Tekyliee 3HayYeHne
BXOAHOrO curHana.
lMo3BongaeT ycTtaHo-
BUTb MUHUMarnbHOE n
MaKCcMMarnbHoe 3Hauye-
HWe ypoBHEN BXOAHO-
ro BO34enCcTBUA no
Bxoay 12

BbiCLLMI ypOBEHBb BXOOHOIO BO34ENCTBUS,

®, ®

3anomMmnHaeTcAa ogHoBpe-

MEHHbIM Ha)XaThemM KHOMOK

Huawwun YpPOBEHb BXOOHOIo BO34ENCTBMS, 3anomMmmHaeTcqa ogHoBpe-

9,9

MEeHHbIM HaXaThemM KHOMOK

N3o6paxeHne yKasblBaeT, YTO 3anoMmHaemMoe 3Ha4yeHne He CooT-
BETCTBYET pa3peLlueHHomy ananasoHy (Huskun 0.0...0.5B, BbICOKMI
4.5...5.0B oT MakcumanbHOro BO3MOXHOIO BXOQHOIO 3Ha4YeHWs).

YcraHaBnueaet
YPOBEHb cuUrHarna co-
OTBETCTBYIOLLMIA MU-
HUMarbHOMY BXOOHO-
My BO3OEeNCTBUIO

Hu3wui ypoBeHb BXOOHOIO BO34ENCTBUS

MU @ " @ B Npefenax O...( -0.5B)

, YCTaHaBI1MBaeTCA KHOMNKa-

YcraHasnusaet
YPOBEHb cuUrHarna co-
OTBETCTBYIOLLMIA MaK-
CYMaribHOMY BXOAHO-
MYy BO3AENCTBUIO

BbIClniA ypOBEHb BXOAHOIO BO34ENCTBUSA

Kamu @ " @ B Npepenax +0.5B)...5B

, YCTaHaBIIMBaeTCd KHOM-

Default = Copoc

C6poc ypoBHel Bxoa-
HOro BO3OENCTBUS.

BbicLUni ypoBEHb

Huswwnin ypoeeHb , paBeH 0B

, paBeH 5B

Inversion = nHBepcus

OnpepenseT Hanpas-
nexve (NpsiMmoe unm
WHBEPCHOE) BXOOHOIo
BO3JeNCTBMSA ynpas-
neHusi No Bxoay 2

CE
OFF (MHBEpCKA) OTKIIOYEHA, NPU YBENUYEHUN HANPSHKEHUS Ha BXoae
YBENUYMNBAETCA OrpaHNYeHne PeryniMpoBaHns BbIXOAHOW MOLLHOCTU

- (MHBEpPCUST) BKIOYEHa, NPY YBESIMYEHNN HaNPsKEHNs Ha BXOAE
YMEHbLUAETCA OrpaHNYeHne perynmpoBaHns BbIXOAHOW MOLLIHOCTU

14
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11.3 NMoamMeH0 HaCTPOUKK NapamMeTpPoOB ynpaBfieHUA TUpMCTOpPaMm

Ehr
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rh
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’_ nir

[FF
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PLn
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e n
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)
O s
S
FE Q) s
\d
ACPPrd|®) sge
? CF Q) e
PLSGIP: da)
G'> Habop
I~ .F. @ 3HaYeHu
FLA®Prd® s
@ @ Habop

3Ha4YeHu
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OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

MokasaHusa Ha gucnnee

[MosicHeHus

MpumeyaHus

101
J1L
(Phase Angle)
YnpasneHve TMpMcTopamm NpoucxoanT
n3MeHeHneM yrna (dasbl) OTKpbIBaHWSA
TMpucTopa.

(cm. Puc. 1)

L
1

(Linearisation) JlnHeapusa-
ums.

Bbi6op Tvna nuHeapusauum BeIXOQHOM
DYHKLMN.

- NMMHENHOE U3MEHeHWe yrna oTKPbITUS TUPUCTOPa B 3aBUCK-

MOCTU OT CUrHasna ynpasreHua.

PL
n

- INHENHOE N3MEeHEeHNe MOLLIHOCTU Ha Harpyske B 3aBUCUMO-
CTW OT cuUrHana ynpasrieHua.

, ,
- INHENHOEe U3MeHeHne AenCTByLLEero 3Ha4yeHna Hanpsa-

XKEeHNA Ha Harpys3ke B 3aBUCMMOCTU OT CuUrHana ynpasJieHUA.

[}

[

(rise time) YcraHasnuBaet
BpPeMsi HapacTaHWsA MOLLHOCTM Ha
Harpyske npuv BKIOYEHUN.

®,

YCTaHaB/IMBaE€TCA KHONKamMu n B npeaenax 0...30 CeKyHA

[y}

[

(fall time) YcraHaBnusaet
BpeMsi crnafa MOLLHOCTY Ha Harpyske npu
OTKIMOYEHNN.

®

YyCTaHaBIMBaeTCA KHONkamu n

©

B npegenax 0...30 cekyHa

(Angel to Pulse)

MakeTHbIN cnocob ynpaBreHusi C pexu-
MOM OAHOKPaTHOrO MaBHOro Mycka
«pasorpeBan.

(cm. Puc. 5)

(Period) YcTanaenvBaeT konu-
YyecTBO nepuoaos T.

®

yCTaHaBMMBaeTCs KHOMKaMu 7] B npegenax 25...999

(Start time) YcraHaBnvBaeT
BpPEMSI OJHOKPATHOrO «pa3orpeBay.

®

©

yCTaHaBMMBaeTCs KHOMKaMu 7] B npegenax 1...999 ce-

KyHO,

i
.l
(Packet Control Soft Start)
YnpaBneHue TMpUCTopamu NPOUCXOAUT
nakeTHbIM CNOCOBOM C PEXXMMOM NiaBHO-
ro «pasorpeBa.

(cm. Puc. 4)

Il

[N

(Period) YcTaHaBnmBaeT konu-
4YecTBO nepronos T.

yCTaHaBMMBaeTCs KHOMKamu n B npegenax 25...999

(Ruse period) YctaHaBnvBaeT
KONMYEeCTBO NEPUOAOB N «Pa3orpesay.

YyCTaHaB/IMBaE€TCA KHONKamMu n B npegenax 0...0o nono-

BWHbI 3aJaHHbIX NepnogoB

I,

(Paket Control Deley Triggering)
YnpaBneHvue TUpUCTopamu NPOUCXOANUT
nakeTHbIM CNOCOBGOM C BO3MOXHOCTBIO
YNpEeXAeHWsi BKIOYEHUs TUpUcTopa.
(cm. Puc. 3)

(Period) MNakeTHOE ynpaBne-
HVe C 3aepXXKo KOMMyTauun. YcTaHaB-
nMBaeT KOnM4ecTBo nepunonos T.

yCTaHaBMMBaeTCsl KHOMKaMu : " : B npegenax 25...999

)
L1

[}

~ (Deley Triggering) 3agepxka
KOMMYyTaumu. YCTaHaBnNMBaeT BENIMUYNHY
ynpexaeHusi.

®

yCTaHaBnMMBaeTCs KHOMKamu "
ro nepuoga.

©

B npegenax 0...90° ogHo-

(Zero Crossing)
YnpaBreHvue TUpUCTopamu NPOUCXOANUT
YUCNIOUMMYNBbCHLIM CNOCOBOM.
(cm. Puc. 2)

[MapameTpoB HeT

16




OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

11.4 MNopmeHI0 HaCTPOMKM NapamMeTpoB Bbixoaa

O
i “': @ | | @ 3HaueHe | 3anoMunTL 01,
- e L MOLHOCTN | 3payenne ,-,'L
S Stolel:
- Habop
'L‘, ,‘, @ 3Ha4YeHuns
Habop
F,H | @ 3HavyeHus
“: c LCC Cbpoc orpaHnyeHns
dEF@) no(OHE SR  evmpos
= = MOLLHOCTH
MokasaHus Ha gucnnee MosicHeHus MpumevaHns
Lol Ha nHaukaTope otobpaxa- TR

Level - YpoBeHb
YcraHaBnuBaeT MUHU-
MarnbHOE 1 Makcumarnb-

HOe 3Ha4eHne BbIXOa-

HOW MOLLIHOCTHU

eTcs TeKyllee 3HayeHne
BbIXOOHOW MOLLIHOCTU
YCTaHOBMEHHOW CUrHanom
no Bxoay1. (Npw BbIKt0-
YeHHOM Bxoae1 oTobpaa-
emoe 3Ha4veHue 00)

TeKyLu,ee 3Ha4YeHne MOXHO 3anncaTtb B

®,®

OQHOBPEMEHHbIM HaXa-

TUEM KHOMOK

TeKyLu,ee 3Ha4yeHne MOXHO 3anncaTtb B

o,

OQHOBPEMEHHbIM HaXa-

TemM KHOMOoK

Power Low

3apaéT orpaHMyeHme Mu-
HMMarbHOWN BbIXOOQHOW
MOLLLHOCTW.

Mpn 3aBOACKNX HACTpON-
kax paBHO 0%

3HauyeHne yCTaHaBIIMBaeTCA KHOMKamMu @ n @ B npegenax ot 0 mo

FH . .
3HaYeHus (Mnn makcumarnbHOM MOLLHOCTU, YCTAHOBIIEHHOW BXO-
JomM2, ecnun In2/Typ=, OrpaHNyMBaETCAa MUHMMArbHbBIM U3 3TUX
3HaYeHuI)

3apaét orpaHnveHne mak-
CUManbHON BbIXOAHOMN

3HauyeHne yCTaHaBIMBaeTCAa KHOMkKamu @ n @ B npenenax ot 3Ha-

. FI . . .
Power High MOLLIHOCTW. yeHus Lo 0o 100% (M MUHMManNbLHOW MOLLLHOCTM, YCTaHOBIEHHOW
Mpu 3aBOACKVX HACTPOW- | Bxonom2, ecnivt In2/Typ= [FLal, orpaHMuMBaETCS MaKCUManbHbLIM 13
kax paBHo 100% 3TUX 3HAYEHUIN)
—— . . Pl
dEF YpoBeHb MUHUMATbHOW BbIXOAHOW MOLLHOCTH
COpoc orpaHu4eHuin Bbl- cTaHaBnuBaeTtcs 0
Default = Cbpoc poc orp y
XO[HOW MOLLIHOCTU

YpoBeHb MakCUMarbHOW BbIXOAHON MOLLLHOCTH
yctaHaenmBaetcst 100%
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@SHEKTPOTEXHM‘-IECKAFI KOMMOAHUS MEAHAP

11.5 MNoameHI0 HacTPOMKK paboThl pene

2 ©

M c
i

SlnEr (GF:-

lNokasaHua Ha gucnnee

MNosicHeHus

MpumeyaHua

OFF

Pene Bcerga oTknto4veHo

unn

Pene BKMo4eHo 1 Bbl-
Krno4aeTcs npyu BO3HUKHO-
BEHUWN aBapUHbIX CUTYa-

[pwn BO3HNKHOBEHMM aBapun KOHTaKTbl 11-14 paambikatoted, 11-12
3aMblKaloTCA

100 %

Pene Bknoyaetca npu
OOCTUXEHNN MOLLHOCTH

KoHTakTbl 11-14 3ambikatoTcs, 11-12 pasmblkatloTCca Npy JOCTUXKEHUN
100% BbIXOAHOW MOLLHOCTH

11.6 NMNoamMeHr0 HacTpPOUKM nopTa ynpasneHusa RS-485

@ Hd- @

Homep ycT-Ba

©O®

1..127
Mo ymonyaHuio 1

br |

I.C

SINICSENICOER:

Mo ymonyanuio 1.2

[NokasaHunsa Ha gucnnee

[NoscHeHusA

MpumeyaHua

(Address)

Appec ycTporcTea

b | (bautreate)

HbIX

CkopocTb nepegayun gaH-

MponssoanTenbHOCTb KaHana ynpaeneHus kb/c (1.2) (2.4) (4.8)
(9.6)

BHumaHume! MNogmeHto HaCTpOIZKl/I nopTa ynpaBlieHnA OOCTYNMHO TOJIbKO B peryndatopax OGOpy,D,OBaHHbIX nopTom

RS-485

18
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12 KoMmnnekT nocTtaBKu

TUPUCTOPHLIN PerynaTop MOLHOCTU TwT.
KnemmHubin 6nok 2EDGK-5.08-12 (12 kOHT.) TwT.
KnemmHubin 6nok 2EDGK-5.08-2 (2 koHT.) ( ansa ncnonHenms ¢ RS-485) TwT.
PykoBoacTBO No aKkcnnyataumm 13K3.
YnakoBo4YHasi Kopobka Twr.

Tabnuvua MoaensHOro psifia TMPUCTOPHbIX perynatopos cepun TPM-3

Kop ans 3akasa (EAN-13)
HaMMeHOBaHUue apTuKyn
TPM-3-100 4640016937233
TPM-3-100-RS485 4640016937240
TPM-3-125 4640016937226
TPM-3-125-RS485 4640016937257
TPM-3-150 4640016937264
TPM-3-150-RS485 4640016937271
TPM-3-180 4640016937288
TPM-3-180-RS485 4640016937295
TPM-3-230 4640016937301
TPM-3-230-RS485 4640016937318
TPM-3-300 4640016937325
TPM-3-300-RS485 4640016937332
TPM-3-380 4640016937486
TPM-3-380-RS485 4640016937493
TPM-3-450 4640016937349
TPM-3-450-RS485 4640016937356
TPM-3-580 4640016937363
TPM-3-580-RS485 4640016937370
TPM-3-720 4640016937387
TPM-3-720-RS485 4640016937394

13 TAPAHTUMHbLIE OBA3ATEINBbCTBA
apaHTWIAHBIN CpoK n3penus 24 mecsiLa ¢ MOMeHTa nepefadv ero notpebutento (Npogaxu). Ecnu aaty nepenaym yctaHoBUTL He-
BO3MOXHO, CPOK MCYMCsieTcs ¢ AaThl uarotoeneHusi. OTMeTKy o npuémke koHTponép OTK npocTaBnsieT Ha kopnyce usaenusi B Buae 3aBoj-
ckoro Homepa. NepBble LMdpbl 3aBOACKOrO HOMepa Ha Kopnyce n3genus 0603HayarT MecsL, 1 rof Bbinycka.

I'IpeTeHamm He NPUHUMaKOTCA Npu HapyLleHnn yCJ'IOBVII7I aKcnnyaTauum n npu MmexaHn4eCcknx noBpexxgeHnax.

14 NMpuémka

TupucTopHbin perynatop TPM-3- Ne N3roToBIrEH B
cooTtBeTcTBUM ¢ TpeboBaHusamu TY3428-006-31928807-2014 v npusHaH rogHbIM AN SKCnnyaTaumn.

C6opLUMK-perynMpoBLLMK « » 201__r

KoHntponep OTK « » 201__r
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OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

MpunoxeHne 1

15 MaccorabapuTHble XapakTepuCcTUKN perynsatopoB mowHoctn TPM-3

Tok FabapuTHble pasmepsl, Mm | Macca FaGar;mn:(t;:Kz?;n:Aepbl B | Macca | Pa3vepsl 'q';,l’:w Kpennexns, Cunosoi | Bewtansitop
Harpysku, HeTTO, GpyTToO, PucyHok BUHT oXnaxpaeHus
A BbICOTA | LWIMpWHa | rmybuHa Kr BbICOTA | WWMPUHA | rmybuHa K A1 A2 A3 B A
100A 202 140 205 3.1 262 168 245 3.5 122 - - 132 16 M6 Ectb
125A 288 140 205 4.4 350 168 245 5.0 122 | 86 - 132 17 M8 Ectb
150A 326 140 205 4.8 388 168 245 5.4 122 | 86 - 132 17 M8 Ectb
180A 382 140 205 5.8 443 168 245 6.3 122 | 86 94 | 132 18 M8 Ectb
230A 322 215 265 15.3 450 313 420 17.3 | 230 - - 203 16 M10 Ectb
300A 402 215 265 211 540 313 420 23.4 | 230 | 80 - 203 17 M10 Ectb
380A 402 215 265 211 540 313 420 234 | 230 | 80 - 230 17 M10 Ectb
450A 390 380 248 19.7 525 505 390 226 | 122 | 86 94 | 372 18 M10*2 Ectb
580A 460 380 248 24.4 600 505 390 274 | 122 | 86 94 | 372 18 M10*2 Ectb
720A 560 380 248 29.6 700 505 390 333 [ 122 | 86 | 239 | 372 18 M10*2 Ectb
| B ol | B | | B |
I | I I [ |
T ™
- <
<
Y
<
o y
A oY
- <
< 3
Puc. 16
s <
Puc. 17 8__
Puc. 18
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OQNNEKTPOTEXHUWYECKASA KOMMNOAHWSA MEAHQAOP

MpunoxeHne 2
OnucaHue npotokona Modbus
YCTPOWCTBO UMEET 4 pexxrMa CKOPOCTU U 0053aTeNbHbIN KOHTPOSb YETHOCTH (4€T). CkopocTb 0bMeHa 3agaeTcst Yepes NyHKT
MeHIo perynsitopa (cm. pasgen 12.6). MakcumansHasa anuHa nuHnm 600 meTpoB. MogaepxmBaoTca yHKUMK:
Ne OnmcaHue (aHrn) Onucanue (pyc)
0x03 Read Holding registers  CuuTbiBaHME peErncTpoB
0x06 Preset Single register YcTaHoBKa peructpa

YcTaHoBKa 3Ha4YeHWs1 HECKOMNbKUX pe-
rCTpOB

I'Io,qp,epx(MBaeTcsl CYMTbIBaHWE TONbKO 1 perncrtpa

0x16 Preset Multiple registers MopooepxvBaeTca ycTaHOBKa TONbKO 1 perncrpa

Ons OyHKLMIA 3anncu OgHOMO UM HECKONBKNX PEMMCTPOB NOAAEPKMBAOTCS LUMPOKOBELLATENbHbIE MNaKETHI.

3anpocbl 1 oTBeThbl. 3anpoc (query) Bceraa nHmumMmpyeTtcs Begylium (master) ycTponcTeom.

Perynatop siBnsieTcst BeAOMbIM (Slave) u HUKoraa He MHULManM3npyeT 3anpoc, a ToNbko (POPMUPYET OTBETHI (response) Ha
3anpockl. OkoHYaHWe NocbINKK OUKCUPYeTCs Mo BpeMeHu - 3.5 cumBosa nocre nocneaHero npuHaToro GanTa.

BHyTp® nockinkm Bpemsi mexay 6aitamMmm He JOSMKHO npeBbiwaTth 1.5 cumBona.

0x03 - YTeHune Heckonbkux pernctpos (Read Holding registers)

3anpoc (query).

Ne GanTa Onwvcanwue (aHrn.) Onucaxue (pyc.)
0 Slave Address Appec BeoMOoro yCcTponcTea 0x12
1 Function Homep dyHKkummn 0x03
2 Starting Address Hi Crapwwin 6anT agpeca NepBOro CYNTLIBAEMOro permctpa 0x00
3 Starting Address Lo Mnagwwuin 6aiT agpeca NepBoro CYUTLIBAEMOro perncTpa 0x05
4 No. of Points Hi Crapwuii 6anT Yyncna cYUTbIBaeMbIX PErMCTPOB 0x00
5 No. of Points Lo Mnagwmuin 6anT Yyucna cYUTbIBAEMbIX PEFMCTPOB 0x03
6 CRC Lo Mnagwmuin 6anT KOHTPONBHOW CYMMbI 0xXX
7 CRC Hi Crapwnii 6aiiT KOHTPONIBHOW CyMMBbI 0xXX

OtBeT (response).

Ne GanTa Onwvcanwue (aHrn.) Onucaxue (pyc.)
0 Slave Address Appec BeJOMOro yCTponcTea 0x12
1 Function Howmep dyHKkummn 0x03
2 Byte Count Yucno 6anToB AaHHbIX 0x06
3 Data Hi @ 0x05 Crapwwuii 6anT gaHHbIX ANs 3anncu B PErmcTp 0xXX
4 Data Lo @ 0x05 Mnagwuin 6aiT gaHHbIX 418 3anMcy B PerucTp 0xXX
5 CRC Lo Mnagwmin 6anT KOHTPONBHOW CYMMBI 0xXX
6 CRC Hi Crapwnii 6avT KOHTPONbHOW CyMMbI 0xXX

BHumaHue! Ynucno peructpoB Ans CYUMTbLIBAHUA OOJIKHO ObITb PaBHO egUHMULE.
0x06 - 3anuck ogHoro peructpa (Preset Single register).

3anpoc (query).

Ne 6arTa Onwucanue (aHrn.) Onucaxue (pyc.)
0 Slave Address Agpec BeJoMoro ycTponcTea 0x12
1 Function Homep dyHKLMK 0x06
2 Register Address Hi Crapwwii 6aviT agpeca ycTaHaBNMBaeMoro peructpa 0x00
3 Register Address Lo Mnaplwmn 6anT agpeca ycTaHaBNMBaeMoro perncrpa 0x12
4 Preset Data Hi CrapLuunii 6anT HOBOro 3Ha4YeHus permctpa 0x00
5 Preset Data Lo Mnagmn 6anT HOBOro 3Ha4YeHus perucTpa 0x55
6 CRC Lo Mnaglwmin 6anT KOHTPONbLHOW CYyMMbI OxXX
7 CRC Hi Crapunii 6aiT KOHTPONBHON CyMMBbI 0xXX

OtBerT (response).

Ne GaiiTa Onwucanue (aHrn.) Onwucanue (pyc.)
0 Slave Address AJpec BeJoMOoro yCcTponcTea 0x12
1 Function Homep dyHKLMK 0x06
2 Register Address Hi Crapwwii 6avT agpeca ycTaHaBNMBaeMoro peructpa 0x00
3 Register Address Lo Mnaplmn 6anT agpeca yctaHaBnMBaeMoro permcrpa 0x12
4 Preset Data Hi CrapLuunii 6anT HOBOro 3Ha4YeHus permctpa 0x00
5 Preset Data Lo Mnagmn 6anT HOBOro 3Ha4YeHus perucTpa 0x55
6 CRC Lo Mnaglumin 6anT KOHTPOSbLHOW CYyMMbI 0xXX
7 CRC Hi Craplunii 6aiT KOHTPONIbHON CyMMBbI 0xXX
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0x16 — 3anuck Heckonbkmx pernctpoB (Preset Multiple registers).

3anpoc (query).

Ne 6ainTa Onwucanue (aHrn.) Onucaxue (pyc.)
0 Slave Address Agpec BegoMoro ycTponcTea 0x12
1 Function Homep dyHKUmMK 0x16
2 Starting Address Hi Crapwwii 6aviT agpeca nepBoro ycTaHaBMBaeMoro perncrpa 0x00
3 Starting Address Lo Mnapwun 6anT agpeca NepBoro ycraHaBNMBaeMoro peructpa 0x05
4 No. of Registers Hi Craplunii 6anT Yyncrna yctaHaBnmMBaeMbIX PErMCTPOB 0x00
5 No. of Registers Lo Mnagwmn 6anT Yicna yctaHaBnMBaemblX PErmncTpos 0x01
6 Byte count Yucno 6anTt gaHHbIX 0x04
7 Data Hi @ 0x05 Crapluunii 6anT AaHHbIX Ans 3anMcu B perucTp 0xXX
8 Data Lo @ 0x05 MnagLmn 6anT gaHHbIX 4Nsi 3anNMcK B perucTp OxXX
11 CRC Lo Mnagwmn 6anT KOHTPONBLHOW CyMMbI OxXX
12 CRC Hi Crapwumii 6aT KOHTPONIbHON CyMMbI 0xXX

OTBeT (response).

Ne GanTa Onwucanue (aHrn.) Onucaxue (pyc.)
0 Slave Address Agpec BeJoMoro ycTponcTea 0x12
1 Function Homep dyHKLMK 0x16
2 Starting Address Hi Crapluumi 6anT agpeca NnepBoro ycraHaBnvMBaeMoro perucrpa 0x00
3 Starting Address Lo Mnagwun 6anT agpeca NnepBoro ycTaHaBnMBaemMoro permcrpa 0x05
4 No. of Registers Hi Crapwwmii 6aiT Yucna yctaHaBnvMBaeMbIX PETUCTPOB 0x00
5 No. of Registers Lo Mnagwmn 6anT Yncna yctaHaBnMBaeMbIX PErmcTpoB 0x01
6 CRC Lo Mnagwmin 6anT KOHTPOIBLHOW CyMMbI OxXX
7 CRC Hi CrapLunii 6aiT KOHTPONBHON CyMMBblI 0xXX

BHumaHue! Yucno pernctpoB AnsA CYUTbIBAaHMA [ONMKHO ObITb paBHO eanHuue.

KoHTtponbHasa cymma (CRC).

[ns BbluncneHns koHTponbHon cymMbl B Modbus RTU ncnonb3yeTcs LMKIMYECKUn N36bITOYHbIN KOA ¢ 06pasyoLwmnm nonu-
X16+X15+X2+1

HOMOM
Koabl ownoboK:
Kog Onwucanue (aHrn.) MosicHeHne
0x01 lllegal function MonbiTka Bbi3oBa hyHKUMK, otnudHom ot 0x03, 0x06, 0x16
0x02 lllegal data address O6palleHne Kk HeJonycTMMOMY agpecy
0x03 lllegal data value Heponyctumoe 3HayeHne
0x04 slave device failure MonbiTka 3anvucaTb Unu Npo4MTaTh Gonblue, YeM OHO 3HaYeHne
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AfOpecHoe NpoCTPaHCTBO.
Bce unTaemble 1 U3MeHsieMble BENUYUHBI ABASIOTCS perncTpamu. [JocTyn K HAM OCYLLEeCTBASETCHA C MOMOLLbI0 (DYHKUMIA YTe-
HUA HECKOJIbKMX PETNCTPOB, 3anncun ogHOro perncTpa, 3anmcm HECKOJ1IbKUX PErMCTpoOB.

Anpec Hassanne Ooctyn Baverve no MwuH Makc EavHuubl usmepeHmns AHanorHbii KommeHTapum
(hex!) napametpa YMOMYaHuto ' ’ NYHKT MEHI0
Bxopa 1
0 - aHanoroBbIi BXOA, BbIKITOYEH
1 - ynpaBneHue curHanom 0-5B
2 - ynpaeneHwve curHanom 0-10B
0x0010 ™n w 0 0 5 3 - ynpaBneHwue curHanom 4-20mA in.1/typ
4 - ynpaBneHue curHanom 0-20mA
5 - ynpaBneHue yepes nHtepgenc
RS-485 no npotokony Modbus RTU
0x0011 | JeKywee r - 0 511 | OtcueTsl AL (9 6uT) in.1/Ivi/val
3HaYyeHue
0x0012 | YPoBeHe w 0 0 | YPOBEHE | o eetii AL (9 61T) in.1/VI/1.Lo
MUH. Makc.-51
0x0013 yf\’n‘;ii'_“’ w 511 Z,,B,?ffgf 511 | OtcuéTsl AL (9 6uT) in./IvI/1.Hi
0 - BbIKNOYEHa s
0x0014 WHBepcus rw 0 0 1 1 - BKMIOYEHa in.1/inv
Bxopg 2
0 - He ncnone3yeTcs
1 - 3agaéT makcmarnbsHoe perynu-
POBOYHOE 3Ha4YeHUe (0T MUHUMarb-
0x0020 pexum w 0 0 5 HOro Ao npefena BBepX) in.2/typ
2 - 3apaeT MMHUMarnbHOEe perynupo-
BOYHOE 3HayeHuWe (OT Hynsi 4O Mak-
CYManbHO paspeLLEHHOro)
0x0021 | JeKywee r - 0 511 | OtcueTsl AL (9 6uT) in.2/Ivi/val
3Ha4yeHue
0x0022 | YPoBeHe w 0 0 | YPOBEHE | ot AL (9 61T) in. 2/ Lo
MUH. Makc.-51
0x0023 yf\’ﬂ‘;‘f‘(i'_“’ w 511 m"’*‘afg:’ 511 | Otcuétsl AL (9 6uT) in.2/vI/1.Hi
0x0024 | WHBepcus w 0 0 1 ? - BolknitodeHa in.2/inv
- BKIOYEHA
Thyristor
ctrl mode
0 - ynpaBneHue a3oBbIM yrnom
(PA);
1 - nonynepuogHoe ynpaeneHve
(ZC);
0x0030 Mode w 0 0 4 2 - nakeTHOe ynpasneHue; thr
3 - nakeTHoe ynpaBneHve v nnas-
HbIW 3anycK Ha KaXaoM Mepuoae;
4 - nepexof OT NaKeTHOro ynpasne-
HWUs K dpa3oBOMY
0 - pexum cTabunmsaumum BbIKIo-
YeH;
1 - NpvBeeHWe perynnpoBOYHOIA
0x0040 PA-LNR rw 0 0 2 XapaKTepMCTlf'KM K NIMHEMHON 1o thr/P.A./Lnr | Jluneapusaums B pexume PA
HanpsBKEHWIO;
2 - npuBefgeHNe perynmpoBOYHON
XapaKTepUCTUKM K IMHENHOMN No
MOLLHOCTHU
0x0042 | PAfalltime| rw 0 0 300 | CoThu MunavcekyHn thr/P.AJF.t ?gg"p"f‘o ‘(’)”(?A)“: F“)"e‘;(“;*“'fe"g/@
Pulse- thr/A2P/Prd
0x0050 Period w 25 25 999 Mepvoabl dasbl thr/P.C.S./Prd | lMepvop cnepoBaHus navek
thr/P.C.d./Prd
Rise Peri-
ods <Pulse- Bpewmsi pasroHa Ha Kaxxgow
0x0051 (package rw 0 0 Peri- | Mepuoa a3kl thr/P.C.S/r.P. | 2P P KA
nayke
ctrl w soft od>/2
start)
Start time Bpemsi pa3roHa nepep nepe-
0x0052 (sec, A2P) rw 1 1 999 CeKyHabl thr/A2P/S.t. | xogom K YncnommnynbCHoOMY
’ ynpasneHunto
Delay Trig- Yron ynpexxaeHusi KoMmyTa-
0x0053 gerig (for rw 0 0 90 rpagychl thr/P.C.d./d.tr.
Lmu
DT mode)
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Appec HassaHne 3HauyeHue no AHanormyHbIN
Hoctyn MuH. Makc. EauvHuubl nusmepexuns KommeHTapum
(hex!) napameTpa YyMOn4aHuio MYHKT MEH}0
Out cfg
r vnu rw YcTaBka MmoLHocTu. Mpu
(ecnn nonbITke 3anuncu B pexnmMe
Power nepBsbIn Power Power o OTJZINYHOM OT YyrpasrieHus no
0x0060 Setpoint BXOA B 0 min max 0.1% RS-485 6ynet BbligaHa owmn6-
pexume Ka NonbITKM JOCTyna K HeBep-
RS-485) HOMY agpecy.
0x0061 Power r 0 1000 |0.1% out/Ivl TekyLlas MOLWHOCTb
Current )
0x0062 Power Min rw 0 Pl\?l\g)?r 0.1% out/P.Lo. MuHMManbHas MOLLHOCTb
0x0063 | Power Max rw Pg]vi\:]er 1000 |0.1% out/P.Hi. MakcumarnbHas MOLWHOCTb
0 - Bceraa BbIKMIOYEHO
Relay 1 - BKJHOYEHO MPU MNOSTHON MOLLHO-
0x0070 Mode w 0 0 2 CTU Ha BbIXOAE perynsaropa rEL
2 - BKIOYEHO ecnu oWnboK HET
RS-485
0x0080 slave addr w 1 1 127 Adr
0 - 6utpent 1200 GUT/C
RS-485 1 - GutpenT 2400 6uT/C
0x0081 | poudRate | ™ 0 0 3 | 2- 6urpeit 4800 6uTic br
3 - Gutpent 9600 6mT/C
Pernctpbl owmb0oK 1 cocTosHUSA
0x0100 Any err r } 0 1 1I_Eech ntobas owmnbka B pabo-
0x0101 Pha:rer rep r - 0 1 Owwubka 4YacToTbl ceTn
0x0102 Ph?OssesfuII r - 1 OtcyTcTBMe curHana dasbl
0x0103 Overheat r - 1 Meperpes
0x0104 Regulator r } 1 Hun3koe HanpshkeHue nuTaHns
pwr low perynsitopa
0x0110 | Enable in r - 1 1 - Bxof 3aMkHyT, paboTa
paspelueHa
0x0111 Rly state r - 1 1 - pene BKNOYEHO
[ns coxpaHeHns HacTpoek
Hafo nocrnegoBaTenbHO 3a-
0x0200 Save Cfg w - nucaTtb B pernctp OxAAAA,

notom 0x5555 n nponsongét
COXpaHeHne HacTpoek
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Mo Bonpocam npogax 1 noaaepxkn odbpaillamtTechb:

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
Benropog (4722)40-23-64
BpsiHck (4832)59-03-52
BnagmeocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonoraa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
MBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
KasaHb (843)206-01-48

KanuHuHrpag, (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHospck (391)204-63-61
Kypck (4712)77-13-04

JNvneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41

EavHbin appec: ema@nt-rt.ru || www.ekm.nt-rt.ru

HwxHui Hosropog (831)429-08-12
Hosoky3Heuk (3843)20-46-81
Hosocunbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeH3a (8412)22-31-16

Mepmb (342)205-81-47
PoctoB-Ha-[oHy (863)308-18-15
Psi3aHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-lMeTepbypr (812)309-46-40
Capartos (845)249-38-78

CwmoneHck (4812)29-41-54
Coum (862)225-72-31
Craspononsb (8652)20-65-13
TBepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHOBCK (8422)24-23-59
Ydpa (347)229-48-12
YenabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Apocnasnb (4852)69-52-93




