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OOHO®A3HbIN TUPUCTOPHbIN PEFYNATOP
TPM-1M
TY 3428-006-31928807-2014

OnucaHune un PYKOBOACTBO NO 3KCMNyaTauunum

¢+ 5cnocoboe ynpaesieHUsi mupucmopamu (ebibupaemcsi nonb308amesiem)

¢ Llupokuii duana3oH HanpsixeHUs1 numaHusi Ha2py3ku 100 ... 480 VAC u yacmomoli 50 ... 60 'y

¢ BcmpoeHHble 6bicmpodelicmeayrowue npedoxpaHumenu O71s1 3aWumbsl MUpPUCMOopPOo8

¢ JluHeapu3ayusi 3a8UcCUMOCMU 8bIXOOHO20 HalPsIKeHUs1 Uil MOWHOCMU om 8X00HO20 cuz2Hana

¢ YnpaeneHue: mok 4...20 mA unu 0...20 mA, HanpsixeHue 0...5 VDC, 0...10 VDC, RS-485, nepemeHHbIl pe3ucmop
usiu ¢ naHenu ynpaeJsieHusl

¢ OG6HapyxeHue u uHOUKayusi MPU4YuUH asapuu (obpbiea ¢ha3bli, Nepezspesa peaynamopa u ebixoda Yacmomal ce-
mu 3a donycmumbie npedesibl, onpedesieHue nepeaopaHusi npedoxpaHUmMessi) U 03MOXXHOCMb MOOKIHOYEHUsI
eHeuwHe20 aeapuliHO20 cuz2Hanu3amopa «Aeapusi» K KOHmakmam pene. llpu o6HapyxeHuu owubKu pe2yssimop
omksroyaem Hazpy3Ky.
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[MpuMeHeHne TUPUCTOPHBIX PErynsaTopoB
MpuHumn paboThbl
3. Cnocobbl perynupoBku motiHoctn TPM-1M
3.1. NameHeHuneM yrna (dasbl) OTKpbIBaHMSA TUpUCTOPA
3.2. YncnommnynbCHBIN cnocod yrnpaBneHns
3.3. TMakeTHbI cnoco® ynpaBneHns Harpyskom
3.4. TMakeTHbIN cnocob ynpaBneHnsa ¢ peXXnmMom NaBHOro nycka «pasorpeBar
3.5. TakeTHbIN cnocob ynpaBneHns ¢ peXXMMOM OLHOKPATHOIO MMaBHOro Mycka «pasorpesay
4. TexHW4ecKne xapakTepucTukm
5. TlpeaynpexaeHus n pekomeHgaumm
6. PekomeHgauunmn No MOHTaxy
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CopepxaHune
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KoHCTpyKums, NogkmoyeHne n HacTporika perynsaropa
Cxembl nogkntoveHusa TPM-1M k aByxdasHon cetu
. HasHauyeHwue koHTaKkTOB pa3bEéma ynpaBreHus
10. Hactponka TPM-1M
11. Cxewmbl nogknioveHns Tpéx TPM-1M ans ynpasnenus TpéxdasHomn Harpy3komn
12. CxeMbl NOAKNIOYEHUS BXOA0B NPW ynpasrieHnn TpéxdyasHom Harpy3skom
13. MeHio HacTpowku
13.1. lNMogmeHto HacTpoliku Bxoaa 1
13.2. MNMoameHo HacTporikn Bxoaa 2
13.3. lNogmeHIo HaCTPOMKM NapaMeTpoB ynNpasrneHns TMpMcTopamu
13.4. lMoagmMeHo HacCTPONKN NapaMeTpoB BbIXoAa
13.5. MNMoameHio HacTporikn paboTbl pene
13.6. lNoameHIo HacCTpoWkK nopTta ynpaeneHns RS-485
14. KoMmnnekT noctaBku
15. NapaHTuiiHble 0bs3aTenbCcTBa
16. MNMprémka
Mpunoxenue 1 - MaccorabapuTHble XapakTePUCTUKN Perynatopos mowwHoctn TPM-1M
MpunoxeHue 2 - Onncanue npotokona Modbus

EREE 80030 RINNARSORNO O A AW®O®W

3A0 "MEAHOP", 196240, CM6, 5-1 NMpeanopToBbIi Nnpoe3a, A. 1, T/d. 8-800-100-4220 (6ecnnaTHbIN no Poccuu), +7(812)410 1759 www.meandr.ru info@meandr.ru 2


http://www.meandr.ru

QNEKTPOTEXHUWYECKASA KOMINOAHWSA MEAHAOP MP 32.1 11C V15.09.23

& 1 NMpuMeHeHne TUPUCTOPHbLIX PErynsaTopos

TupUCTOpHbIE PErynATOpPbI (fanee no TEKCTY — Perynsitopbl) NpegHasHayveHbl 4518 MIaBHOW perynMpoBKU MOLLHO-
CTM aKTUBHbIX M MHOYKTUBHbLIX HArpy3okK: namn, HarpesaTenemn, TpaHcopMaToOpPOB U HEKOTOPbLIX APYrMX TUMOB Harpy3ok.
KoHTponnep TemnepaTypbl B CO4ETAaHUN C PETYNATOPOM NO3BONSAET OCYLLECTBIATE NOAAEPXKaHMe TeMnepaTypbl o6bekTa ¢
BbICOKOM TOYHOCTbI0. IMeeTcs Takke BO3MOXHOCTb NMOAKIIOYEHWUS] BHELLHErO PYYHOrO YNpaBIieHNs UMW BHELLHEN KOPPEKTU-
POBKM YCTaHOBIEHHbIX NapameTPOB yrpaBrieHus.

O6nacTu NnpuMeHeHusA: MeTannyprys, nueBsas NPOMbILLNIEHHOCTb, CYLLKa, 3KCTPy3us, TepmoobpaboTka u nnaBka
cTekna, UHppakpacHoe obopygoBaHue, NONYNpPOBOAHMKN, HEPTEXMMMUS U T.4.

Perynsatopbl TPM-1M mMoryT ynpaBnsaTbCs BPYYHYIO C MOMOLLbIO MOTEHUMOMETPA UK oT Moboro ycTponcTea ynpas-
NEeHNst: NOCTOSAHHBLIM HanpsihkeHneM 0-10B (0-5B) nnn tokom 0-20mA (4-20mA) (Hanpumep KOHTposiepa TemMnepaTtypsl), a
Tak xe yepe3 uHtepgenc RS-485 no nporokony Modbus RTU.

2 MpuHUKMN paboTbl

TupucTop - 3T0 NONYNPOBOAHMKOBLIN Npubop. OH MOXET HaxoAUTbCS B OOHOM U3 OBYX COCTOSIHUIA: B OTKPbITOM UMK
3akpbITOM. [py Nogaye ynpaBnsitoLLEro curHana TMpMCTOP MOXET NPOonyckaTb TOK OT aHoAa K KaToay.

TypucTop MOXeT OTKpPbIBaTbCHA YNPaBhsOWMM CUTHanoM B fobon MOMEHT BpemeHu. Ecnn Tok yepes TupucTtop
Oonblie ToKka 3aWénkuBaHus, oH BygeT ocTaBaTbCA OTKPbITbIM, MOKa TOK NPOXOAALWNA Yepe3 Hero Gonblue ToKa yaepxa-
HUS.

BHumaHue! [InutensHasa pabota perynatopos (6onee 30 c) npu Tokax Harpy3km MmeHee 1% OT HOMUHANbHOIO MOXET
NMPVBECTU K BbIXOAY perynsatopa u3 cTposi.

Brnok TMpncTopoB COCTOUT M3 ABYX TUPUCTOPOB, BKITKOYEHHBLIX BCTPEYHO-MapannensHo. Kaxabin Tupuctop nponycka-
€T TOK TOMbKO B O4HOM HanpasfeHUW, TO eCTb TOMbKO NOMOXMTENbHbIE UMW OTPULATENBHbIE MNONYNEepMOAbl TOKa.

B pexume makcMmanbHOW MOLLHOCTM (TUPUCTOPBI B pexxume 50% MOLLHOCTU (TMPUCTOPbLI OTKPbITHI HA cepe-
OTKPbITbl MOJIHOCTbID) paboTa TMPUCTOPHOro Grioka AvHe nonynepuoga) paboTa TMpMCTOpHOro 6roka BbIrms-
BbIrMAAMWT Tak: avT TaK (pexxum Phase Angle):
Ynpaenexue YnpasneHnve
CeTb H NN Harpy3ka Cetb H L)\ Harpyaka
Ynpasnexue Ynpaenexue

3 Cnoco6bl perynupoBku mowHoctu TPM-1M
B TPM-1M peann3oBaHO naTb CNOCOOOB perynmpoBKMA MOLLIHOCTW.

BHUMAHMUE! TupucropHble perynatopbl He NnpeaHa3Ha4YeHbl Ans pabdoTbl
C NOCTOSIHHbLIM TOKOM!

U BxoaHoe HanpshxeHue 3.1 I3MeHeHunem ¢a3030r0 yrna
(chba3bl) oTKpbIBaHMA TUPUCTOPA
t PerynvpoBka MOLLHOCTU U3MEHe-
HueMm yrna (dasbl) OTKpbIBAHUS TUPW-
U BbIXOZHOE HanpsiKeHne CTopa

(Phase Angle) — moLHOCTL B
Harpyske nponopumnoHanbHa Bpeme-
HW OTKPbITOrO COCTOSIHUA TUpUCTOpa
BHYTPW nonynepuoga ceTeBoro
HanpPsHXeHUs.

NmeeTca dyHKUMA nnHeapusa-
umn. OHa no3BonsieT NMMHENHO n3me-
HATb HaNpsHKeHne unm u? (MoLwwHOCTb
U BxopHoe Hanpsxenne Npy NOCTOSIHHOM COMPOTUBEHUU
Harpysku) Ha Harpyske.

U BbixogHoe HanpsbkeHve

t
U \/ % \/ Pexum paboTbl peryJ('|ﬂTc1>pa ngo?)
=159% CBepxmanbix Harpyskax (oT 1 o 6%).
/\ /\ /\Uﬂ /\ Wst/ ®yHkuma LAP BknoyeHa no ymonya-
Vi VARV Mo,

ANANFANA ra
VYV,
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U BxogHoe HanpAaxeHne

3.2 YncnommnynbCHbIN CcNOCO6
ynpaBneHus.
TupucTop BKknoYaeTcd B MOMEHT
nepexofa Yepes Hofb CETEBOMO
HanpspkeHus (Zero Crossing) Ha
BeCb nepuog. MoLHOCTb B Harpyske
nponopumMoHanbHa COOTHOLLEHMIO
Yyuycna nepmnoaos BO BKHOYEHHOM U
BbIKIHOYEHHOM COCTOSIHUM.

U BreixonHoe HanpaxeHwe

Puc. 2
Bxopwoe Hanprxekue 3.3 NakeTHbIN cnoco6 ynpaene-
U ‘L T > HUA MHOYKTUBHOMW Harpy3Kom.

TupucTop OTKpbIBaeTCA C 3afaH-
-t HOW 3agepkKon BkoveHms — DT
| (Delay Triggering) v yaep»xuaeTtcs
! OTKPbITbIM B TEYEHUN YMCna Nepmo-
! O0B NPOMNoOpLMOHarnbHO 3a4aHHON

BrixoaHoe HanpaxeHne

/N /N EP_: 20%  MowHOCTU. MOLLHOCTB B Harpy3ake
./ - OMpeAesnsieTcs YNCIIOM NepUoaos

~ N\ 'p=s0% «N» BO BKIIOYEHHOM COCTOSAHMM 3@

v/ \ 1.t onpegenéHHoe KOM4ecTBO Nepuo-
4 4 0oB «T».

A/ P=80% Mpuatom N =T*P /100,
7 fil 1 raoe T-konnyecTBo Nepuoaos,

P - mowHocTb B %.
[aHHbIN cnocob no3BonsieT Kom-

BkntoyeHne nHAyKTMBHON BkntoyeHve NHAYKTUBHOM neHcnpoBaTb 6pOCK|/| TOKa nNpu KOM-
Harpyskm 6es DT Harpysky ¢ sanepkoil DT MyTaLmUW UHAYKTUBHOW HArpy3Ku.
GonpaBaKRASTeR BpociioM Toka Ynpexgenune DT 3agaétca nonb-
Tox Hanpsxetine 3oBaTenem — cM. NyHkT 13.3, napa-
Ha Harpyske
/ N\ / Harpysm R\ - 11
. AV . DI,
HanpsixeHue / a 0'; MeTp -
Ha Harpyske ) Harpysku
» ///
0 / 0
Yron 3agepxkn DT
N (oT 0 go 90°) \_

Puc. 3
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3.4 NMakeTHbIM cNOCO6 ynpaBneHus
C PeXXMMOM NJIaBHOIo NyckKa
«pasorpeBan».

B Havane kaxxgow navkm nepuo-
> 0B BbIXOAHAs MOLLHOCTb NfiaBHO
>t napacraet ot 0 0o 100% (pexxum
Phase Angle). 3aTem Bblgaércs
HanpsKeH1e 100% MOLLHOCTK B TEYEHNN 3aQaHHO-
ro ymcna nepuoaos.
MoLwHOCTb Ha BbIxoge nNpornop-
1 LnoHanbHa COOTHOLLIEHUIO ANUTENb-
HOCTW Nayek NeprMoaoB 1 nepuoga
cnegoBaHus navek.

BrixoaHoe

P=T/N
roe T - KONM4ecTBO Nepuoaos,
| _ , N=n+d
S~ Y g | v rae n — nepuopbl NNaBHOro 3a-
— | o n - nepyuocdkl NNaBHOMD 3anycka
" nycka,
Puc. 4 d — nepuoabl NONHOIO OTKPLITUS.

3.5 NakeTHbIM cnoco6 ynpaBrieHus ¢
PEeXUMOM OQHOKPATHOIro NNaBHOIo
nycka «pasorpesay.

BXU,LI,HOE' HanpaxeHue

U Jl‘ t nnaeHoro nycka T

-
- -
|
|
I
|
T

Mepen Bbigayen nepBon Nayku
nepuoaoB BbIXOAHAst MOLLHOCTb
nnasHo HapacTaeT oT 0 go 100%

U (pexxum Phase Angle). 3atem naykm
T nepvoaoB BbiAatoTcs 6e3 pasroHa, B
/ Hayarne naykv TMpUCTOp OTKpbIBaeTCH
! / [ \ B MOMEHT nepexoa HanpsikeHns
ua — —/ yepes HOfMb W yOepKUBaeTCs OTKPbI-
ﬁ’ A - e TbIM B TEYEHMM YMCTa NepruoaoB Npo-
NN \""' ‘f> ‘\_ NnopuUMoHanbHO 3a4aHHOM MOLLHOCTM.

I
BhIXQﬂI 08 | HanpsweHve

Puc. 5

MepepaTto4yHas xapakTepucTUKa B peXxume ynpasreHns ¢pa3oBbIM yrinom (NMMHeapusaums).
Perynstop TPM-1M umeeT Tpu pexmuma npeobpasoBaHns BXOOHOrO Bo3aencTems (Bk. yHkunsa LAP puc. 6 n 7);
Bes nuHeapusaumm - yron oTKpbITUS NPSIMO NPONOPLUMOHarnieH BXOGHOMY BO34ENCTBMIO (CM. puc. 6)
JInHeapur3aums No HaNPSXEHWIO - HaNPs>KeHMe Ha Harpyske NPonopLUMOHarnbHO BXOAHOMY BO34ENCTBUMIO (CM. puc. 7)
JInHeapm3aumsa No MOLLHOCTM - MOLLHOCTb, BblAeNnsieMas Ha Harpyske nponopumnoHanbHa BXOAHOMY BO3AENCTBUIO
(Npv ycrnoBmMn HEM3MEHHOCTW CONPOTMBIEHNS Harpysku, cM. puc. 8).

0 4

ud Uk
1009 0
100% J— 100
98% 1000/{ 99% 100% 99% 100%
) 5
s / 98% s // 99% 75 // JW
6
50 // 50 // 50 //
I I //
3apaHHoe Bapanoe 3apaHHoe
:!E‘lewe 313‘*9””9 3HaYeHne
20 40 60 80 100% 20 40 60 80 100% 20 40 60 80 1000/‘,‘
JIMHeapusaums BbiknioYeHa TNuHeapuaaumsi U2 (MOLHOCTY npu
8 — yron OTKPLITUA TpUCTOPa fnHeapusauns Hanpsxexys nocTommon conpo'rl/l(eneHMVI Harp}’/)SKVI)
100 % cooTeeTcTByeT 180 rpagycam
Puc. 6 Puc. 7 Puc. 8
- 100% COOTBETCTBYET NOMHOMY OTKPbITUIO TUPUCTOpa - Mpadhukm npuseaeHs! Ans YacToTsl 500,

3aBUCUMOCTb YCTaBKU OT CUrHana ynpaBJrieHus.

YcrtaBka perynupyetcsa ot P.Lo go P.Hi. YctaBka 6yaet pasHa P.Lo npu ypoBHe curHana Ha Bxoge 1 1.Lo n Huxe.
YcraBka OygetT paBHa P.Hi npu ypoBHe curHana Ha Bxoge P.Hi v Bbiwe. Mexay ABYMst STUMW 3HAYEHUsI NPUCYTCTBYET
nnasHoe perynuposaHue ot P.Lo go P.Hi.

Mpumep:

Bxoga 1 B pexvme 4-20 MA 1.Lo = 4.0 mA, 1.Hi = 20.0 mA. P.Lo = 10%, P.Hi = 90%. lNMpu Toke 4epes Bxoa 1 4 MA 1 H1Xe ycTas-
ka 6ynet 10%. Mpwu Toke 20 MA u Bbilwe ycTaBka 6yaeTt 90%. Mexay 4 n 20 mA yctaBka 6yaeTt nnasHo perynuposatbcs. Mpu 12 MA
yctaBka bynet paBHa 50%.
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4 TexHun4yeckue xapaktepuctukm TPM-1M

HanpsykeHne nuTaHusa cxembl ynpaBneHus 180-250B, 45-65I'L
HanpsxeHve nuTaHus Harpysku 100-480B, 50-60Iy,
MakcrmanbHoe 3Ha4YeHne ToKa B Harpyske Cwm. npunoxeHue 1
MuHMManbHbIV TOK Harpysku , He MeHee 1% (ot IHOM)

Cnoco6bl perynmpoBaHusi MOLLHOCTU B Harpyske
MameHeHnem yrna (cpasbl) oTkpbiBaHus Tupuctopa (Phase Angle - puc. 1)
YncnoumnynbCHbIvi cnocob ynpasneHns - BKNOYEeHNe TUPUCTOPOB MpY Nepexode Hanpshkenns vyepes Homb (Zero Crossing - puc. 2)
[MakeTHbIN cnocob ynpaeneHus. (puc. 3)
[MakeTHbIN cnocob ynpaBneHus ¢ peXxXMMoMm MIaBHOro nycka «pasorpesar. (puc. 4)
MakeTHbIN cnocob ynpaBneHns ¢ peXxMmMom OAHOKPATHOro MiaBHOro nycka «pasorpesay. (puc. 5)
BxopgHble ynpaBnsowme BO3gencTBUA

Bxop, pa3peleHus padotbl «MYCK» | Cyxol KOHTaKT unm oTkpbIThin konnektop NPN-TpaHancTopa
Bxopn ynpaBneHus 1
BxogHoe HanpsXeHune ynpasneHus 0-5B / 0-10B (BbIGypaeTcsa B MEHIO)
MakcvrmanbHoe AonycTMMOe BXOAHOE HanpsXXeHne 11B
BxogHoW ToK ynpaBneHus 0-20mA / 4-20MmA (BbIBrpaeTcs B MEHHO)
MakcrMmanbHO 4oNYCTUMbIA BXOOHOW TOK 40mA
Bpewms peakuun, He Bonee 80 mc
Bxop ynpaBneHus 2
BxogHoe HanpsxXeHne ynpaBneHus 0-5B
MakcumManbHoe 4onycTUMOoe BXOAHOE HanpshkeHne 5.5B
Bbixop
BcTtpoeHHoe pene 1 nepekntyaroLas rpynna
MakcumanbHoe kommyTupyemoe HanpsbkeHue (AC1) AC250B
MakcumanbHbIi KoMMyTupyembii Tok (AC1) AC250B 5A
Mpouwue
[abapuTHbIE 1 YCTAHOBOYHbIE pa3mepbl CwMm. npunoxeHue 1
Macca / macca B ynakoBke (M0 UCMONHEHUAM): CwMm. npunoxeHue 1
TPM-1M-(30-100) 24127
TPM-1M-(125-180) 7.5/80
TPM-1M-230 7.5/8.0
TPM-1M-(300-380) 8.3/8.9
TPM-1M-450 13.2/18.5
TPM-1M-580 16/22.5
TPM-1M-720 16/22.5
YCTONYMBOCTb K BO3AENCTBUIO NAavYek MMNynbCoB B cooTBeTCTBUMM € Tpeboannsmu TOCT P 51317.4.4- | CteneHb XECTkOCTN 3
99 (2xB/5kI"y)
Sr/gT(c;)_?qFl:l%?%T‘Ib{(fso_aéqgeﬁcmwo MMMNYIbCOB GONbLUOW 3HEPTUN B COOTBETCTBMM C TpeboBaHMAMM CreneHs x&cTkocTn 3 (2KB)
CTeneHb 3almThl N0 NepegHer naHenu / No KneMmMam NoaKNoyYeHus IPO0 / IPOO
MakcumanbHoe HanpsikeHue n3onsaumm 2500B/1MuH
KnumaTtuyeckoe ncnonHeHve YXN4
[wnanasoH paboynx Temneparyp -25...+55°C™
BeicoTa Hag ypoBHEM MOpS 0o 1000 m
Pexvm paboThl KpYrnocyTOYHbIN
OHepronoTpebneHne nnatbl NUTaHUS He 6onee 2Bt
OHepronoTpebneHvne BEHTUNATOpa (Ha TUPUCTOPHbIX perynsitopax ¢ HoMMHanbHbIM TokoM 100A v Bbilue)
80 Mm He 6onee 14B1
120 mm He 6onee 20BT
YpaenbHoe TennosblaeneHne 1.5B1/A
Ycunve 3aTsikkn CUrHanbHbIX KNeMM 1 Knemm NUTaHus perynsatopa | 0.4 - 0.6H*m
Ycunve 3aTsbkkn BUHTOB KpeneHus NpefoXpaHnTens:
Mopgenu ¢ HomuHanbHbIM TokoM A0 100A BKITHOYUTENBHO 3H*m
Mopenu ¢ HomnHanbHbIM TOKOM cBbile 100A 5H*m
Ycunue 3aTsikku BUHTOB CUIIOBOrO BBOAA:
M6 2.5 -4H*m
M8 5-8H*m
M10 7 - 10H*m
YpoBeHb LlyMa BEHTUNSITOPOB:
80 mm 32006
120 mm 5006
Cnocob ynpaBneHus TMpMCTOpoMm | cratueckuii

* MNpwn Temnepatype Bbilwe + 35 °C TpebyeTcsa 3anac no Toky, cm. puc. 10

BHumaHue! He pexe AByx pa3s B rog Heo6xoayMo NpoBOAWTL MITAHOBYH NPOBEPKY KPenneHusl CUIIoBOro BBOAA U
NoATSKKY BCEX GONTOBLIX COeAVHEHWIA.
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5 MNpeaynpexaeHus n pekomeHaaumumn

B perynartopax TPM-1M ycTaHOBNEH GbICTPOOENCTBYHOLLNIA MMABKUA NPeAoXpaHUTENb A1 3alMTbl TUPUCTOPOR Npu

neperpyske.

BHUMAHMUE! ins o6ecneyeHns HaaéXHOMW 3aWmThl TUPUCTOPOB Npu neperpyskax, napameTp I’t npegoxpa-
HUTenen gomkeH 6bITb MUHUMYM Ha 20% MeHbLwe Yem I°t TMpucTopa.

B cny4yae Bbixoga 13 cTposi NPeAOXPaHUTENS He NbITaNTeCk 3aMeHUTL ero NPeaoXpaHUTENEM APYroro Tmna,
MPOBOJIOKOW, LUMHOM UMK APYrMM, HE NpeaHa3HaYeHHbIM A 3TOro NPeaMeToM, Tak Kak B Criydae neperpysku unm
KOPOTKOTrO 3aMblKaHWUs 3TO NPMBEAET K MOBPEXAEHMIO perynsatopa.
Ucnonb3ynTe B perynsatope TonbKO cneuuanbHble 6bICTpoAeACTBYOLWME NPefoXpPaHMTEeNIM COOTBETCTBY-
lowero TMna 1 HomuMHanal

Tunbl 1 HOMUHaIbI NPUMEHSIEMbIX NpeaoXpaHuTenen B 3aBucumMocT ot mogenu TPM-1M npuBeaeHs! B Tabnuue 2.

Tabnuua 2
Tok perynsitopa, Twvn n HoMKHan Tok perynaTopa, Tun n HoMnHan

A npegoxpaHnTens MpoussopuTens A npegoxpaHuTenst MpoussopuTens
30 40FE/40ET Bussmann/CHFE* 180 RGS4A 660V/200A MIRO
45 63FE,63ET Bussmann/CHFE* 230 250FM Bussmann/CHFE*
60 660GH-80 Hinode 300 315FM Bussmann/CHFE*
80 660GH-100 Hinode 380 660GH-400 Hinode
100 660GH-125 Hinode 450 250FM-2 wr. Bussmann/CHFE*
125 RGS4A 660V/150A MIRO 530 315FM-2 wr. Bussmann/CHFE*
150 RGS4A 660V/180A MIRO 720 660GH-400 -2 wr. Hinode

*B ogHOM rlle6ope pPEeKOMEHO0BAHO NCMONb30BaHNE NpeaoXpaHnTeNnen ogHoOro NpomM3BoanTens, T.K. OHU MOryT OTNnNYaTbCA NO TEXHU4YEe-
CKMUM XapaKTepUcTukam

& Ecnu npegoxpaHutenu BbIXOAAT M3 CTPOS CIULLKOM YacTo - HenpaBuibHO nogobpaH perynaTop no MakcumanbHOMY
TOKY W OH He noaxoauT AN ynpasneHus OaHHOW Harpyskoh. B aToM criydyae HyXHO YMEHbLUUTb MOLLHOCTb Harpysku,
YMEHbLUNTb MakCMMaribHY0 MOLLHOCTb (CM. pa3gen "HacTpomnka perynaTopa") unvM 3aMeHuTb perynatop Ha Gonee moLu-

HbIN.

& I'IpM Bbl60pe perynatopa o6paLual7|Te BHMMaHMe He TOJIbKO Ha MOLWHOCTb, HO U Ha TuUN Harpy3kn - HEKOTOpPble TUMbI

HarpeBaTenePl, namnbl, Aopuratenn n gpyrue I'IpVI60pr B MOMEHT BKITHOYEeHUA MOoryT I'IOTpe6J'IF|Tb TOK B HECKOJTbKO pas
0onblUe HOMUHANBLHOTO. PerynﬂTop OOJDKEH ObITb pacc4ynTaH Ha MakCUMarnbHbIN TOK ﬂOTpe6J'IeHVIF|, MHa4ye OH MOXET BbINTU
N3 CTpOA. MCﬂOﬂb3yVlTe ONA TakuX Harpy3ok perynupoBaHue Tuna PA ¢ nnaBHbIM 3anyckom - 3TO NO3BONUT nsbexaTtb

CBEPXTOKOB

N NPOASINT CPOK CNYKObl NamMn u HarpesaTenen.

Perynsatop npeaHasHaveH Ans yCTaHOBKM B MPOMBILLIEHHOe o6opyaoBaHune. Bo Bpems
paboTbl OH HAaXOAWUTCS MO HANPSHKEHNEM.

PerynaTtop nmeet cteneHb 3awutel IP00. MecTo ycTaHOBKM perynatopa SOIMKHO COOT-
BETCTBOBaTb HeobxodumbiM TpeboBaHWsM AN yCTaHOBKM 06opyaoBaHMS C AaHHOM
CTEeneHbIo 3aLmnThl.

Insa obecneveHus 6e30nacHOCTM MCMNOSBL30BaHMSA perynaTopa kopnyc (paguatop) pery-
nsaTopa OOMKeH BbITh 3a3eMnéEH.

> | B> B>

OnacHOCTb NOpaXeHWs1 ANeKTPUYECKUM TOKoM!

MoHTax, obcnyxuBaHue, 3aMeHa M nodble gpyre paboTbl C PErynsaTopoM LOIDKHbI
NMPOU3BOAUTBCS TOMBKO KBANUQULMPOBaHHLIMU CrieuManucTamm.

Mepen MoHTaxom unu obcnyxmnsaHuem perynsaropa ybéeantech, 4To Npubop OTKMOYEH

OT BCEX 3NEeKTPOCeTEN.

& CHFE®
CFS-18
RGS4
=+ aR
125A
§90VAC/500V D¢

|EC60269 C €

ﬁ(
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& 6 PekomeHAaumm no MOHTaxy

YcTaHaBnuBanTe perynsatop BEPTUKANbHO Ha POBHYHO NIOCKY NOBEPXHOCTb. [abapuTHble pa3mepbl 1 pa3meTka
YCTaHOBOYHbIX OTBEPCTUI NpuBeAEHbI B MpunoxexHum 1.

PerynaTtop npu paboTe MOXeT 3HaYUTENBHO HAarpeBaTbCS.

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

[na nydwero oxnaxaeHusa paguaTtop AomkeH cBO6OAHO NpoayBaTbCA BO34YyXOM CHM3Y BBEPX (B MOAENAX C BEHTU-
naTtopom aTo BaxHo!). [Ina obecneyeHns 4OCTAaTOYHOW BEHTUNALNM CriefynuTe pekoMeHaaunsam:

- CBepxy Hag Kopnycom perynsrtopa AoimKHO BbiTb He meHee 10cm cBOGOOHOrO NpoCTpaHCTBa.

- CHM3y nog Koprnycom perynsitropa JOIMKHO ObiTb He MmeHee 10cm cBOGOAHOIO NPOCTpaHCTBa.

- CBoky OT Koprnyca perynatopa AomkHo ObiTb He MeHee 5¢cm cBO6OAHOrO NPOCTpaHCTBa.

- Mpw ycTaHOBKEe perynsTopoB Apyr Hag OPYroM MeXay HMMU JOITKHO ObiTb He MeHee 15cm cBoboAHOro NpocTpaH-
CTBa U JOMNOMNHUTENBHO YCTAaHOBIEH AednekTop Ans 0TBoAa ropsidero Bosayxa (cm. puc. 10).

- MNMpw ycTaHOBKEe perynsTopos B LWkad, HE0OX0AMMO NpeaycMOTPETb BEHTUNSALMIO Wkada.

- Ecnn ectectBeHHOW KOHBEKLUMM HE AOCTATOYHO, LWKad AOMKeH b6biTb 060pyA0BaH BEHTUASTOPaMMU.

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

- He ycTaHaBnuBante perynsatop psiaioM C MCTOYHUKaMU SNEKTPOMAarHUTHbIX U3yYeHU.

BHUMAHME; npu noBsbiweHnn TeMnepaTypbl OKpy>KaloLwen cpefbl YMEeHbLIAeTCs MakcMMarbHas gonycTuMas Mol -
HOCTb Harpysku perynsitopa (cMm. puc. 11).

dopmyna onsa pacyérta TennoBbIgEeNeHns

TpeboBaHusa no yctaHoBke perynsatopoB TPM B wkad gns
TUpucTopHoro perynatopa TPM-1M;

obBecneyvyeHUss 4OCTAaTOYHOrO OXNaXXAeHUA

P=1.5x],
roe; | - gencTeyloLee 3Ha4YeHNs ToKa Ye-
pes Harpy3ky (A), P - mowwHoCTb, paccen-
Baemas Ha pagmaTtope (BT)

Motok

HarpeToro >
BO3A4yXxa AONYyCTUMOU MOLLUHOCTU OT

3aBUCUMOCTb MaKCMManbHOM

10 cm T 4
= S OKpyXaroLuen TemnepaTtypbl
A
100
90
\
PM 80 \\
15cem| /- 70 \
- f 60
i ; |
. ' -40 20 0 10 20 30 40 5055
PIARG |- |29 Pvc. 11
PM
10 cm Mpumepbl pacnonoxeHus aednekro-

poB ANnsA oTBOAA ropsiyero Bosgyxa

L S | T

TPM TPM TPM

MoTtok
BO34yXxa ANnA
oxnaxaeHus

Punc. 9 Q\ /@ Q

Tok Harpy3ku, | TennosbigeneHune, | Tok Harpysku, A | TennoBblgenexue,

A BT BT

30 45 180 270 TPM TPM TPM
45 67,5 230 345

60 90 300 450

80 120 380 570

100 150 450 675

125 187,5 580 870

150 225 720 1080

Pwuc. 10
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Perynatop TPM-1M npegctaenset coboin moayrnb TUPUCTOPOB C oxJlaguTeneM, ObICTpOAeNCTBYHOLNIA NPpeaoxXpaHn-
Tenb U KOHTPONIep ynpasreHnsi, CMOHTUPOBaHHbIE B OAHOM Kopnyce. KoHTponnep onpalwmBaeT BHELUHWE aHarnoroBble

BX0Abl 1 ynpaenseT 6n1okom TMpUCTOPOB (CM. puc. 12 n 13).

7 KOHCTpYKLUMSA, NOAKNIOYEHNEe U HacTPoMKa perynartopa

OxnaanTenb TUPUCTOPHbIX

Moa meTannuyeckoi
moaynen

TUPMCTOPHBIA MoAy b KPbILLKOI1 HaxoaaTea
KnemMmbl NOAKMIOYEHUSA
CUNOBOrO HanpsHKeHs

Knemma nogkntoveHns
CUNOBOro HanpsHXkeHus

CeMucermMeHTHbI nHankaTop

Ceetoanonan uHamkauma YNpaBnsioLLEro KOHTponepa

BeicTpopeiicTyowmin pexumoB paboTbl

npefoxpaHuTens i P =
KHOMKW HacTpomku

Pa3bém ansa noaknioveHns
yNpaBnsioLLMX CUrHANOB 1
HanpshkeHUs MUTaHns
KOHTponnepa

Moa meTannuyeckoi
THpCTOpHIIA KPBILLKON HaxoasTcst
Mnara ynpaenexns ) R v 8 . KMEMMb! NOAKIIOYEHs!
s Harpysku

-4——— OxraxaaloLumii BEHTUNSTOp

Ha nuueson naHenu peryndaropa (puc. 14) pacnonoxeHsbl:

- TPEX paspsgHbI CEMUCErMEHTHbIN HAMKATOP (Ancnnen);

- YyeTblpe KHOMKN yrnpaBrneHus;

® Pene - YyeTblpe CBETOAMOAHbIX MHAMKATOPa COCTOSHWSA perynsaTopa;

. e - pa3bEéM AN NOAKMHYEHMS MUTAHNS Y BHELLHWX Llenen yrnpaBneHus.

® Buixog
@ Muranne

HasHaueHve cBeToaMOAOB CM. Tabnuuy 4.

Pasbém nHtepdenca RS485 Ha nuueBon naHeny nMeeT MapKMpOBKY KOH-
TakToB
r RS-485: AnB

—J1  TupuctopHbIn
perynsTop
MOLUHOCTH

AN

Puc. 14

Cxema nogkntoueHns TPM-1M 6e3 ncnonb3oBaHUS AOMONHUTENbHbLIX BXOAO0B YNPaBEeHUs U CUrHanm3aumm ¢ ynpas-
NeHneM CyxMM KOHTaKTOM npuBedeHa Ha pucyHke 15.

BHumaHwne! bnok ynpasneHna perynatopa KOHTPOIIMpPYyeT Hann4vne HanpaxeHnda Ha Bxoae 6noka TUPUCTOPOB, NMO3TOMY
BaXXHO He NyTaTb ero BXoA4 1 Bbixona.
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CETb~200...480 B
50...601y

J[ N(L2)
I R

8 Cxema nogkntovyeHmnsa TPM-1M k ogHoda3zHoM ceTun

B Tabnuue 3 npvBeaeHsbl 3aBOACKUME HACTPOWKM perynsitopa npy NocTaske.

Tabnuua 3
[yHKT MeHt0 3HauveHne MosicHeHne
Bxoa 1 v BxoA 2 BbIKNOYEHBI. YNpas-
. I 'l: HP UF F NeHne MOLLHOCTbLIO MPon3BoauTcA

Frc

OFF

®,0

KHOMKamMmun

+5B

Bxogl

o6y

Myck Bxom

C P
o6y

FA

Pexum nameHeHus gasosoro yrna

Mpenoxp.

FA,

|
Lnrr

OFF

JInHeapusauuns BbIkntoYeHa

PA

rE.

0

lMnaBHbIN 3anycK BbIKIHOYEH

12

11

L\

14

CuHxp

Unur.

@ Unut.
~230B

50...60Ty

Bb|xon(\>~

k hr PH F,'_' 0 MnaBHbIA OCTAHOB BLIKIIOYEH
In} I_II: PL o 0 MuHmanbHas MowHocTb 1%
DLI'Z PH 1. 100 MakcumanbHas moLHocTb 100%

OFF

Pene Bcerga BbIkno4eHO

Harpyska

Puc. 15

AF\N\‘i

dyHKUMOHaNbHOE Ha3HayYeHe CBeTOANOAOB NpuBeaeHo B Tabnuue 4.

Tabnuua 4
AnemMeHTbI MHANKALK U o
UX Ha3ZHAYEHMe CocTtosiHue KommeHTapuin
. BkntoyéH Ha perynatope ectb nutaHue
MuTtaHue - 3enéHbin
BblIkntoveH Ha perynatope HeT nutaHus
o BkntoyéH TUPUCTOPHLIV perynaTop neperpencs
Meperpes - kpacHbIN p PHLIV pery. p Neperp
BbikntoyeH TVPUCTOPHBIN perynsaTop B HOPManbHOM TEMNEPaTypPHOM pexvmMe
BKIOYEH Harpyska BkrntoveHa: - UaMeHeHue SpKOCTU, NepeMEHHOE BKIIOYEHNE B 3aBUCK-
Bbixop - énTbi MOCTW OT MOLLIHOCTU U TUNa perynmpoBaHus
BblkntoyeH MowHOCTb Ha Harpy3ke paBHa Hyno (Harpyska OTKIo4eHa)
. . Bkntoyén Pene BkntoyeHo. 3aMkHyTbl KOHTaKTbl 11-14
Pene - xéntbin
BblikntoveH Pene BbIknto4eHo. 3amMKHYTbl KOHTaKTbl 11-12

lNopswme ceetoamoabl Neperpes 1 Pene npyM MuraHMm OCHOBHOIO CEMUCENMEHTHONO MHAMKaTopa 6y,EI,yT MUraTb CUHXpPOHHO C HUM

KOHTpOJ'IJ'Iep onpependeT Hann4dne HanpsaxeHuna nuTaHua, UICNPaBHOCTb NpeaoxpaHnuTena U npu oTCyTCTBUMN HEUC-

npaBHOCTEN yrnpaBnseT TUPUCTOPOM. B crniyyae nosiBreHns owmnbKM Ha MHAMKaTope NooYepEéaHo oTobpaxaeTcs "

Kopg, npu4dvHbl aBapuu. PacwundpoBka kogos npusegeHa B Tabnuue 5.
Tabnuua 5
Koabl owmnbok MpuymnHa ownMbKN
001 OTCyTCTBYET HanpshKeHue ceTu, cropen NpeaoxpaHuTernb, He NoaknioyYéH koHTakt CUHXP.
002 YacTtoTa cetu MeHbLue 451y unu 6onblue 65N
003 Meperpes TpncTopa
004 HanpsixeHne nutaHua ynpasneHua TPM Huke 180B
005 Meperpyska BHYTPEHHEero NcTtovHmka +5B
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9 Ha3zHa4yeHMe KOHTaAKTOB pa3bEéMa ynpaBrieHUs
Llenn ynpaBneHusi perynsitopa UMerT raribBaHN4YECKY0 pa3Bsi3Ky OT CMIOBbIX Lenen. KoHTakt CUHXp. nogknovaeT-
CS1 B COOTBETCTBUU C OOLLEN CXEMOW BKIIOYEHMS MUTAHUS 1 Harpysku perynaropa.

A BHUMAHUE! Be3 nogknioveHus koHTakta CuHxXp. perynatop paboTatb He byaer.

Ha koHTakTbl UnuTt 6noka ynpasneHunsa nogaérca HanpsbkeHme nutadmsa ~230B, 50...600ML.
KoHTakTbl 12-11-14 - BbIBOAbLI pene. K HAM nogknoyaloTcsa yCTPOoMCTBa aBapunHON CUrHanusauumn unm apyrme ncnosn-
HUTENbHbIE YCTPONCTBA.

KoHTtakTbl +5, Bxog1, Bxog2, O6uw., MNyck ncnonb3yotcsa Ang NOAKHOYEHNS BHELLHUX Lienen ynpaBneHus perynsaro-
pom.

10 HacTtpownka TPM-1M

I'Ip|/| 3aBOACKUX HaCTpOVIKaX BXxoabl 1 1 2 OTKMOYEHDI, ynpasieHne MOLWHOCTN B Harpy3ke oCyLlecTBI1AeTCA KHOMKamMun

@ @ Ha nuuesBon naHenu B gnanasoHe ot 0...100% B pexwume ynpasneHus 1 (MameHeHnem casosoro yrna - puc. 1).
3HayeHne yCTaHOBMIEHHON MOLLHOCTU OTODOpaXaeTcs Ha UHAMKaTope B NPOLIEHTax.
Hactpovika TPM-1M ocyuwiectensieTca yepes MeHo HacTpoek (Cwm. n. 13)

Ecnu BkntouéH Bxog 1 (cM. nogmeHto HacTporku Bxoga 1 - n. 13.1), npu HaxaTum KHOMKK @ Ha nHaukaTope oTobpaxaeTt-
€S 3HaYeHMe BXOAHOro BO34enCcTBmA no Bxoay 1.

Ecnu BkntoyéH Bxoa 2 (CM. NOAMEHIO HAacTPOKKM Bxoaa 2 - n. 13.2), Npu HaXkaTum KHOMKK @ Ha nHankaTope otobpaxaeT-
Csl 3Ha4YeHMe BXOOQHOro BO34encTBus no Bxoay 2.
Bo3MoXXHble CxeMbl MOAKMIOYEHNS] BXOAOB YNpaBreHnsi NnpuBeaeHbl B Tabnuue 6.

Tabnuua 6
YnpaBneHue ¢ nomouwbio koHTakTa MYCK
n BknoyeHme v BbIKIIOYEHNE Harpy3kn — BHELWHMM KOHTAKTOM (BbIKIovaTenb, pene u
— MNyex N
Brn. / BbIkn. \ T.n.). Mpu 3amkHyTOM Lenu MYCK - obwas Harpy3ka nogknoyeHa.
ol fIT

Mpy pa3oMKHYTON Lilenun Harpy3ka oTKro4YaeTcs, Ha uHamkaTope otobpaxaeTcs

YnpaBneHue MOWHOCTLIO B Harpy3ke BHELWHMMU LensiMu ynpaBreHus
[MapameTpbl BXOOAHOrO BO3enCTBUS ynpaBneHns ana Bxoga 1 onpegensitoTcs B MeHI0 HacTpoek (cTp. 14)

+ YnpasneHve TokoMm 4...20 mA unu 0...20mA.

NcTouHny Bxon 1 ﬂ BxogHon curHan nogaértcsa ¢ cobnogeHnemM nonsipHoCTH, ero 3HayYeHne He JOMKHO
Toka | - Obu, |oH=2700 npesbIlaTh 3HaYeHUIA, 3aflaHHbIX YCTaHOBKaMy AnanasoHa BXOAHOro curHana.

Harpyskon gatumka siBnsieTcsi BHyTpeHHee conpoTtusnexHme 2700m.

Wictouux |+ Bxon 1 YnpasneHue HanpsixeHuem 0...10B
Bl BxogHoM curHan nogaércst ¢ cobnoaeHem nomnsipHoCTU, Ero 3HaYEHUE He JOMKHO
0..108 O6w. MpeBbIlLaTh 3HAYEHNN, 3aaHHBIX YCTAHOBKaMU AuanasoHa BXOAHOrO curHana.

YnpaBneHue HanpskeHuem 0...5B

VicToun + Bxon 1 BxogHol curHan nogaércsa ¢ cobniofeHnem nossipHOCTH, ero 3HauyeHue He JOMMKHO
curvana | _ o6, npeBbIlWaTh 3HAYEHWI, 3aaHHbIX YCTaHOBKAaMM Auana3oHa BXOAHOrO curHana
0.-58 MoaknoyaeTca noTeHUMoMeTp ¢ conpoTusneHnem ot 1 ao 47 kOm. He pekomeHnayet-
5B Cs1 BIHOCUTb €ro CrinLIKoM Aaneko. Ecnm Bo3HMkaoT npobnemsl B paboTe perynsto-
pa, yMeHbLUaeTCcs ANIMHA NPOBOAOB MEXAY PErynsaTopoM 1 NOTEHLMOMETPOM, UMK UC-
Bxop 1 Nnonb3yeTcsi NOTEHLUMOMETP C MEHBLLUMM CONPOTMBIIEHNEM (HO HE MeHbLue 1KOMm).
o6, BePXHee Mo cxewme MorioxeHe [BKKa NoTeHLMOMETpa COOTBETCTBYET MakcuMarib-
HOW MOLLIHOCTU, HMKHEE — MUHUMAaTbHOWN.

Bxop 2 ynpaensieTcst Tonbko HanpsxeHnem 0...5B (cTp. 15)
YnpasneHue HanpsikeHnem 0...5B

VieTouc + Bxop 2 BxogHon curHan nogaértcsa ¢ cobnogeHnemM nonsipHoOCTU, ero 3HayYeHne He JOMKHO
onrvana | - o6, npeBbIlLaTh 3HAaYEHWU, 3aflaHHbIX YCTaHOBKaMn ananasoHa BXOAHOro curHana
MoaknoyaeTca NoTeHUMoOMeTp ¢ conpoTusneHnem ot 1 ao 47 kOm. He pekomeHagyeT-
+58 Cs1 BBIHOCUTb €ro CnuLIKoM aaneko. Ecnn BosHukatoT npobnemsl B paboTe perynsaTo-
Bron 2 pa, yMeHbLUaeTcsa AnMHa NPOBOAOB MeXAY PeryniatopomM U NoTEHLMOMETPOM, UM UC-
nonb3yeTcsl NOTEHUMOMETP C MEHBLUMM CONMPOTUBIIEHNEM (HO He MeHbLue 1kOM).
o6uw.
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11 Cxembl nogkntoyeHna TPM-1M npu ynpaBneHun TpéxcasHon Harpy3kom

L1 L2 L3
NoA N°2+ N°3§ N L1 L2 L3
o1 $—— Neo = Net | Ne2 | Ne3 |
BX00 Bx0O Bx0O
B 00 BxO0O ExO0
—  CuHxp. ®—1 Cunup. ®—1 Cuuxp.
@ Cunxp. CuHxp. CuHxp.
BblxOO BblxOO BblxOO
BblxO0O BblxOO Bblx0O0
o g g ©
Q - - s > >
& ] © o a a
£ T T T @ 5
T T T
MoakntoyeHne Harpy3ku kK Tpém TPM-1M no cxeme paso- MogkntoyeHne Harpy3km kK Tpém TPM-1M no cxeme “3e3pa”
MKHYTBIA “TPeyronbHuK”. ¢ pabouen HenTpanbto.

12 CxeMbl NOAKIMIOYEHUA BXOAOB NpuU ynpaBneHun TpéxcasHon Harpy3Kou
BHumaHume! HacTtpoiku BXxoaoB AOMKHbI ObITb OAUMHAKOBLIMU

Nel
+ N
Rarmc i RBH=270 Om 3
o s 06, | Ne2 YnpaeneHve Tokom 4...20 mMA unu 0...20mA.
|_ ”””” "B‘xonl BxopgHon curHan nogaétcs ¢ cobnogeHneM nonsipHo-
Rew=270Om | | CTW, €ro 3Ha4YeHne He OO0JMPKHO NPEeBbILAaTh 3HAYEHWHN,
|_ oo 1 Ne3 3a[jaHHbIX YCTaHOBKaMu Anana3oHa BXOOHOro curHana.
Bxopnl i
RBH=270OMm | |
o6, 3
Nel Ne2 Ne3 YnpaeneHue HanpskeHuem 0...5B unu 0...10B
Raran | Bxon Bxon Bxoa BxoaHol curdan noaaércs ¢ cobrnioaeHnem nonspHo-
Hanpsxe | CTW, €ro 3Ha4YeHne He JOJMKHO NpeBbIaTb 3HAa4YEHUI,
HsA Obuw. Obuw. o6, 3afaHHbIX yCTaHOBKaMU AnanasoHa BXOOHOro CurHarna.
Nel
+5B
=
% Bxog [—
= 100mF+ obw |— MoakntoyaeTcs NOTEHUMOMETP C CONPOTUBIIEHUEM OT
No2 1 po 47 kOM Ha paccTosiHne Ao 2 meTpos. Mpu 6onb-
— wem paccTosHum (go 30 MeTpoB) MCMONb30BaThb NO-
Bxon TeHuuomeTp ¢ conpoTusrneHmemM 1-5kOm 1 OONONHK-
100mF+ o6 Ne3 TernbHO YCTaHOBUTb KOHAEeHcaTop éMKoCTbo 100M®.
Bxon
100mF+ o6
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13 MeHI0 HaCcTpPOMKH

O6Liee npaBuNno ANA BCeX BETBEN MEHI0.

©)

Bbl60p NYHKTa MEHI0 1 nepexo K NnognyHKTY nponcxoamt ogHOKPaTHbIM HaXaTtuem KHOMKU .
I'Iop,TBep>|<,quV|e Bbl6paHHOF0 napamMeTpa ynpasineHnAa n CbVIKcaU,VIFl YCTaHOBJ1IEHHOIo 3Ha4eHund nponcxoanT gnu-

® O
®

BosapaT M3 MYHKTOB MEHIO K npeablayulemMy nyHKTy ypoBHEM BbilLe NMPOU3BOONTCA Ha)XaTeM KHOMKU .
Bbixog u3 noboro NyHKTa MEHK HaCTpOVIKM npon3BoanTCA aBTOMaTU4YECKN 4Yepes 3 MWHYTbI, €CIi B Te4eHne 3T1oro

BpeMeEHN HE HaXXKMMalinCb KHOMKW.

OTob6paxeHue
yCTaHOBNEHHOW @
MOLLHOCTH

TeINbHbIM (>3 CeK) HaXXaTtunem KHOIMKN @ . U3ameHeHune 3HayeHnsa npon3BoanTCA KHOMKamMu

MpurnalueHne B MEHIO HACTpPOEK NapameTpoB

S
co

<)

Mepexon B NOAMEHI0 HAaCTPOeK napameTpoB Bxoaa 1

v
>

10

Mepexop B NOAMEHIO HACTPOEK NapamMeTpoB Bxoda 2
( nyHKm He omo6paxaemcsi ecnu ynpaesieHue no exody 1 ebIK/T04YeHO)

-
i

i~
o
=

Mepexod B NOAMEHIO HACTPOEK NapamMeTPOB YrNpaBneHns TMpucTopamm

c (D
@O @ @ e 66 60 @

lMepexon B NOgMEHIO HACTPOEK NapamMeTpoB Bbixoaa

=1
iy
l- -—

Mepexoa B NOAMEHIO HacTpoek paboThl pene

0,

lMepexod B NoAMEH0 HacTpoek no npotokony RS-485

~
()
('

O

— - E C6poc Bcex HacTpoek
n L o K 3aBO/ICKIM

=
(M

&
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13.1 Nogme

HIO HacTpouku Bxoaa 1

@l lICI@

"".I. C i I'.I.I

L@ i

(<)

©

B

o
=™
=™

uAL

H
3HayeHve U |
Ha Bxoael

3anomMHuTL
3HayeHue

OFF

@

©

Lo

SO,

oo

I
L

Lo

Ha6op
3HaYeHus|

an

)

©

IH

=
iy
D

Habop
3HaYeHus

|

®

C)

=3
Il
=2

Ho (o/HES

Il_

©
©
)
©

ot
|

®

£
£=

®

He oTobpaxaeTcsi ecnu BbiGpaH NyHKT B

Level = YpoBeHb

HacTtpoiika ypoBHen
Bxopa 1

[N
.U
Mokasauns auc- MosicHeHusn MpumeyaHusn
nnes
| [FF) - BXOA OTKIHOYEH (ynpaBreHne MOLHOCTLIO KHOMKaMW)
E '_'IP o - ynpaBneHue Tokom 4...20mMA
MPEAENAET NapaMeTpbi E20 - ynpaeneHue Tokom 0...20MA
Type = Tun BXOQHOro BO34encTBus NDABIEHNE HanosKkenem O 10B
ynpasneHus no sxoay 1 ynp P
[5 - ynpaeneHue HanpsbkeHuem 0...5B
455] - ynpasneHwe no npotokony RS 485
Hn3wui yposBeHb BXOOHOro BO3OENCTBUS , aBTOMaTU4YeCKun
YcraHaBnuBaeT MUHU- © @

MarnbHOE N MakcumarnbHoe 3anoMuHaeTcs OAHOBPEMEHHbIM HaXaTUEM KHOMOK "
3Ha4yeHune ypoBHeW BXOAHOIo
Bo3gencTeus no Bxoay 1 (Ha | Bbicwuin ypoBeHb BXOAHOTO BO3AENCTBUA , aBTOMaTN4EeCKMN
ancnnee otobpaxaeTcs TeKy- ® @
Liee 3HaYeHne BXOAHOro cur- | 3aNOMUHAETCst OIHOBPEMEHHbIM HaXaTheM KHOMOK "

I Hana).

LLL Value = 3HaueHune MokasaHus YKas3bIBalOT, YTO 3aNoMMHaAeMoe 3Ha4YEeHNe He Co-

OTBETCTBYET pa3spelléHHoMy ananasoHy (Hn3kun 0...30%, BbICOKMN
70...100% OT MaKkcMMarbHOro BO3MOXHOIO BXOAHOr0 3Ha4eHus)

“_ o YcTaHaBnuBaeT Ypo-
BeHb CUIrHaia CoOoTBETCTBYHO-
wunm MWUHNUMarIbHOMY BXOOHO-

My BO30E€NCTBUIO

Huswunin ypoBeHb BXOOHOro BO3ENCTBUS , YCTaHaBsnmsaetcs

KHOMKamm @ n @ B npegenax 0...90% vnu

OT MaKkcuMarlb-

™ YcTaHaBnmeaeT ypo-
ol curHana cooTBeTCTBYIO-
LM MaKCUMarnsbHOMY BXof-
HOMY BO3ENCTBUIO

HOro BO3MOXHOIo BXOAHOIo 3Ha4yeHusa

, YCTaHaBInmMBaeTCcA

Bbiclinin ypoBeHb BXOAHOIO BO3AENCTBUSA

KHOMKamu @ 7] @ B npegenax 10...100% wnwu
MarnbHOro BO3MOXHOIr0 BXOAHOIO 3Ha4YEeHUs

OT MaKcu-

m C6poc ypoBHel Bxoa-
8Fd BospeiicTBusS

BbicLunii ypoBeHb

Huswwnin ypoBeHb , paBeH 0%

, paseH 100%

R
Inversiop—=iHBepcua

OnpepenseTt HanpaeneHne
npsiMoe Unn MHBEPCHOE BXOL-
HOro BO34eNCTBMS yrnpasne-
Hus no Bxoay 1

ncr
- (I/IHBepCMﬂ) OTKIMK4YeHa, nNpun ysermnd4eHnn HanpsaxeHna
(TOKa) Ha BXOo[e yBelm4dmBaeTCd BbIXOOAHaA MOLHOCTb

- (MHBepcUSA) BKIOYEHA, MPY YBENMYEHNN HanpshkeHust (Toka)
Ha BXOJ€ YMEHbLUAETCs BbIXOAHAs MOLHOCTb
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13.2 NMNogmeH0 HAaCTPOMKK BxoAaa 2

A BHumaHue! MeHio Bxoga 2 AOCTYMHO, €Cnv BKITOYEH BXo4 1

Function = pyHKLMA

ine. S Fnc GO Lul© gL
@ = @' 3HayeHue g:%:@ L:'H J nrir
-H- l- l_“ch_ @ Ha BXofe 2| 3nayenme A Lrr
@ @ @M@ [y I
Plo| |2Lo(@)-= o
PH .| |2H (@)
dEF®) no=14ES
He oTo6paraeTtcsi ecrnv BbIGpaH MyHKT DFF B Fnc
MokasaHus Ha gucnnee MosicHeHus MpumevaHus
r _||OFF| - BxOA oTKMIOUEH
c?:;ﬁff;;ﬁ;;ﬁgﬂgm PL 0| - perynupoBka orpaHnieH1st MUHUMAMLHOI MOLLHOCTY

Hue Bxopaa 2

PH | - PerynmpoBKka orpaHn4eHuns MaKkCUManbHOW MOLLIHOCTM

Lul

Level = YpoBeHb

HacTtpoiika ypoBHei
Bxopa 2

YcTtaHaBnmBa-

€T MUHMMarbHOe U
MaKcMMarnbHOe 3Ha-
YeHune ypoBHeN BXOA-
HOro BO34eNncTBns no
Bxody 2 (Ha nHguka-
Tope oTobpaxkaeTcs
TeKyllee 3HavyeHue
BXOOHOTO curHana).

aBToMaTn4ecku 3ano-

MUHaeTCcA OAQHOBPEMEHHbIM Ha)XaTnem KHOMOK @ n @

aBToMaTU4eckun 3ano-

MUHaeTCA OAQHOBPEMEHHbIM Ha)XaTnem KHOMOK @ n @ .

N3ob6paxeHune yKasblBaeT, YTO 3anoMmHaemoe 3Ha4yeHue He cooT-
BETCTBYET pa3peLléHHOMY aAnanasdony (Huskui 0...1.5B, Bbicokui 3.5...5B
OT MaKkCMMarlbHOro BO3MOXHOIO BXOOHOMO 3Ha4YeHus).

BbicLwinn ypoBeHb BXOAHOrO BO3AENCTBUS,

Hun3wuin ypoBeHb BXOQHOIO BO3OENCTBUS,

r:_’.a’_ 0| YctaHaBnmBa-
€T YpOBeHb curHana
COOTBETCTBYHOLL MM
MUHMMalibHOMY BXO[a-
HOMY BO3EeNCTBUIO

Huswwnin ypoBEHb BXOOHOIO BO34ENCTBMSA , YCTaHaBIIMBaeTCAd KHOM-

Kamm @ " @ B npegenax 0...1.5B

~H | YcraHasnusa-

BEHb curHana
COOTBETCTBYHOLL MM
MakcnmmalribHOMY
BXOOHOMY BO3aen-
CTBUIO

Bbiclwinin ypoBeHb BXOAHOIO BO3AENCTBUSA

®, O

, YCTaHaBJ1MBaeTCA KHoM-

Kamu B npegenax 3.5...5B

Default = Copoc

C6poc ypoBHel BXxoA-
HOro BO3OENCTBUS.

BbicLwinn ypoBeHb

Huswunin ypoBeHb , paBseH 0B

, paBeH 5B

Inversion = nHBepcus

OnpepenseTt Hanpas-
nexuve (NpsiMoe nnu
WHBEPCHOE) BXOOHOIo
BO3[eNCTBMSA ynpas-
neHus no Bxogy 2

ncr
- (I/IHBepCMﬂ) OTKIK4YeHa, nNpun yBenn4eHnn HanpaxeHna Ha Bxoae
yBENM4mMBaeTCd orpaHn4eHune perynmpoBsaHuna BbIXOAHOW MOLLHOCTU

- (MHBepCI/Iﬂ) BKITIOYEHa, Npu yBeNMM4YEeHNN HanpaXeHnd Ha Bxoae
YMEHbLUaeTCAa orpaHn4yeHmne perynmposaHua BbIXO4HOW MOLLHOCTM
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13.3 NoameHI0 HaCTPOWKKN NapameTpPOB ynpaBfieHUs TMpUCTopamMm

Ehr®PAR (Bllnr (@ 0FFISIPLA UL 0
@ <:> Habop
I~ I, @ 3HaYeHUs
@ Ha6op
F _l:' @ 3HaYeHUs
?c, Habop
v LJ-IJ i @ 3HaYyeHus
HL:,P @ P,’ |:|I @ 3H236ez'3g
E® Ha6op
_[.,:. @ 3HaYeHUs
PLSGIPrd(3) g™
? Habop
,-., . @ 3HaYeHns
PLARIPrd(3) saems
? 9‘ @ 3H|—a|1?46ezaﬂ
~ acr,
Ay
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OKa3aHuda Ha gucnnee

MNosicHeHus

[MpumeyaHus

(NN
a7,
(Phase Angle)
YnpaBneHne TMpUCTOpamu NPONCXOAUT
n3MeHeHveM yrna (dasbl) OTKpbIBaHWA
TMpucTopa.

(cm. Puc. 1)

(Linearisation) IluHeapu3sa-
ums.

BblGop Tvna nuHeapusauum BeIXOQHOM
DYHKLMN.

- NNHeHoe U3MeHeHve yrna oTKpbITUA TUPUCTOpPa B 3aBuU-

CMMOCTM OT cuUrHana ynpasreHusa.

LN
- NMNHENHOE U3MEHEHNE MOLLHOCTM Ha Harpyske B 3aBUCU-

MOCTU OT CUrHana ynpasreHua.

- NNHeHoe U3MeHeHve ,ﬂeVICTByKJIJJ,eFO 3Ha4YeHua Hanpa-

XEeHWNA Ha Harpyske B 3aBUCMMOCTU OT CUrHana ynpaslieHUs.

[}

[

(rise time) YcTraHaBnuBaeT

® O

yCTaHaBnmMBaeTCs KHonkamu B npegenax 0...30 ce-

BPEMS! HAapPaCTaH1si MOLLHOCTY Ha KyHA
HarpysKe npu BKITOHEHUN.
L
P e ®,0
(fall time) YcraHasnusaet yCTaHaBNMBAETCS KHOMKaMM " B npegenax 0...30 ce-
BpeMsi Crafa MOLLHOCTH Ha Harpyake KyHAl

NpuY OTKMKOYEHUN.

LAF
L.hr,

(low angles pulse mode) MNos-
BONSET MMUTUPOBATL Marnble Yribl OT-
KpbITWS, NyTEM Nponycka nonynepuoaos
OTKPbITUI TUPUCTOPA
(paboTa co cBepxmarnbiMu yrrnamm oT-
KpbITUSI TUPUCTOPOB)

- - TONbKO (ha30BOE ynpaBreHue, NPUCYTCTBYET CTYNEHb B
perynuposaHum (6%)

-EII'I o
- NPONYCK OTKPbLITWI TMpUCTOPa ANs UMUTaLMN O4eHb Ma-
nbIX yrnos oTkpbITMA (0T 1%)

AN
.1

—
1

(Angel to Pulse)

MakeTHbIN cnocob ynpaBreHusi C pexu-
MOM OAHOKPAaTHOrO MaBHOro Mycka
«pasorpesanr.

(cm. Puc. 5)

[

[N

(Period) YcTaHaBnmBaeT ko-
nuyectBo nepuoaos T.

®

YyCTaHaBIMBaETCA KHONKamMu n

©

B npegenax 25...999

L
1l

(Start time) YcraHaBnvBaeT
BpPEMSI OJHOKPATHOrO «pa3orpeBay.

®

©

yCTaHaBMMBaeTCs KHOMKaMu " B npegenax 1...999 ce-

KYHA,

(Packet Control Soft Start)
YnpaeneHvie TMpUCTOpamMu NPOUCXOANUT
nakeTHbIM CNocoBoM C PeXXMMOM Nnas-

HOro «pasorpeBa.
(cm. Puc. 4)

(Period) YcraHaBnmBaeT
onunyecTso nepnogos T.

=

©

yCTaHaBnMBaeTCs KHOMKamu n B npegenax 25...999

(Ruse period) YcTaHaBnuBaeT
KONMYECTBO NEPUOAOB N «pa3orpesar.

©

YyCTaHaBnMMBaeTCA KHoNkamu n B npegenax 0...0o nono-

BUWHbI 3a4aHHbIX Neprnogos

(Paket Control Deley Triggering)
YnpaBneHvue TMpUCTopamu NPOUCXOANUT
nakeTHbIM CNOCOGOM C BO3MOXHOCTBIO
YNpEeXAEHWs BKIOYEHUs TUpUcTopa.
(cm. Puc. 3)

[

[N

(Period) MNakeTHoe ynpasne-
HWe C 3aJepXKKoN KoMMmyTaumn. Ycra-
HaBMnMBaeT Konu4ecTBo nepuogos T.

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

s
[y |

~ (Deley Triggering) 3agepxka
KOMMYyTauuu. YcTaHaBnNMBaeT BENIMUYNHY
yNpexneHus.

®

yCTaHaBIMBAETCs KHOMKaMu ]
Horo nepuoaa.

©

B npegenax 0...90° oa-

(Zero Crossing)
YnpaBneHvue TMpUCTopamu NPoUCXoanT
YMCMOMMMYIbCHBIM CMOCOGOM.
(cm. Puc. 2)

[MapameTpoB HeT
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13.4 NoamMeHI0 HaCTPOWKKN NapameTpoB Bbixoaa

OISO

D) L ()]s | sanomr. ELL
=l _ LI MOLWHOCTU | 3payeHne ,-,
S o@flo
- Habop
'L‘, ,-, @ 3Ha4yeHus
o'am L
oLy adop
-1 1 @ 3HaYyeHus
@ L ]
| ': c L - - C6poc orpaHuyeHus
CIC @ (A 1 lj @ perynmpoBkm
== MOLLHOCTH
lMokasaHusa Ha gucnnee MosicHeHuns MpumevaHus
Ha uHgnkatope oToGpa- . . PH .

Lovels aposeHb KaeTcs TekyLuee aHade- YpoBeHb MakCUMarnbHOW BbIXOAHON MOLLHOCTH aBToMaTtuye-
Ycranaenmeaet Munu- | 11€ BLIXOAHOM MOLLHOCTH CKM 3anoMmnHaeTcs OAHOBPEMEHHbIM HaXaTueM KHOMOK ® " ®
MAMEHOE U MAKCMAT b YCTaHOBIIEHHOWN CUrHaNom P .

Hoe 3HaueHue Bbixoa- | O Bx0AY1. (NPy BLIKNIO- | ypopeHE MUHUMATBHON BLIXOAHON MOLIHOCTY aBTOMaTNYECKM
. YeHHoM Bxoae1 oToGpa-
HOW MOLLIHOCTH © ©)
»aemoe 3HayeHune 00) 3aNOMUHAETCH OQHOBPEMEHHbBIM HaXaTUEM KHOMOK [
3apaét orpaHuyeHmne
MUHIAMAILHOA BLIXORHOW 3HayeHne ycTaHaBnMBaeTCs KHOMKaMu ® " © B Npeaenax
Power Low MOLLIHOCTW. y P
o o
Mpy 3aBOACKNX HACTPON- | {1 100% mnm oT 0 4O 3HAYEHNS PH.
kax pasHo 0%
3apaét orpaHnyeHune
PH MaKCUMarnbHON BbIXOAHON ®
L
Po igh MOLLHOCTH. 3HaveHue yCTaHaBJ'II/IBaeTCFIPKHOI'IKaMI/I " B npegenax
Mpwv 3aBOACKNX HACTPON- |1, 100% mAmn OT 3HAYEHUS 8o 100%
kax paBHo 100%
. . PLa)
YpoBeHb MUHUMATbHOW BbIXOAHOW MOLLHOCTH La
CO6poc orpaHu4YeHuin Bbl- cTaHaBnuBaeTca 0
Defa6poc poc orp y
XO[JHOW MOLLHOCTM . . P,
YpoBeHb MakCUManbHOW BbIXOAHOW MOLLIHOCTH :
yctaHaBnmBaetcst 100%

3A0 "MEAHOP", 196240, CM6, 5-1 NMpeanopToBbIi Nnpoe3a, A. 1, T/d. 8-800-100-4220 (6ecnnaTHbIN no Poccuu), +7(812)410 1759 www.meandr.ru info@meandr.ru 1 8


http://www.meandr.ru

QIIEKTPOTEXHUWYECKAA KOMINAHWA MEAHQAOP

MP 32.1 11C V15.09.23

<

13.5 NMNogmMeH0 HaCTPOMKK paboTbl pene

_Cl _ C_T1 _ Ll ao_ 1

rELOFFOEr DO rdY P |
MNokasahus MosicHeHus MpumeyaHus
Ha gucnnee

Pene Bcerga oTkmno4eHo.

Mpn HopmanbHONM paboTe perynsaTopa pene BKIoYe-
HO.

[Mpn BO3HMKHOBEHUU aBapUNHbIX CUTyaLMn pene Bbl-
KrtovaeTcs.

CocTtosiHne Bxofa paspelleHus paboTbl Ha pene He
BMMSET.

o4

Mpn HopmanbHoOW paboTe perynaTopa M 3aMKHYTOM
BXOAe paspelueHus paboTbl pene BKIHYeHO.

Npn BO3HUKHOBEHMM aBapUHbIX CUTyauun unm pas-
MbIKaHUM BXOAa paspelueHns paboTbl pene BbIKMo-
YaeTtcs.

F-

Pene Bkniovaetca npu [OOCTMXEHWM MOLLHOCTYU
100%.

MoxeTt NPUMEHATLCA ONA CHMXEeHUA TennoBblaeneHna
npn Bbloadve NOSMIHOM MOLLHOCTH nyTemM BKIO4YeHUnA
LWYHTUPYOLWEro KOHTakTopa.

Mpu BKNOYEHHOM perne 3aMKHYTbl KOHTakTbl 11-14, npu BbikNoYeHHOM 11-12.

13.6 NMogmeHIO HacTporKu nopTta ynpaBneHus RS-485

1.

Homep ycT-Ba

©®

) Hdr

127

Mo ymonyaHuio 1

@

b ORI

Ju
.4

oH.8

©

Mo ymonyanuio 1.2

MokasaHusa Ha gucnnee

MosicHeHus MpyumeyaHua

Afpec ycTponcTea

Adr- | (Address)
b | (bautreate)

CkopocTb nepeaayun oaH-
HbIX

(9.6)

MponssoamTenbHOCTL KaHana ynpasneHus kb/c (1.2) (2.4) (4.8)

A\

BHumaHue! [NoameHo HAaCTPOKMKM NopTa ynpaeneHust AOCTYMHO TOMbKO B perynsatopax o6opyaoBaHHbIX
noptom RS-485
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14 KoMmnnekT nocTtaBKu

TUPUCTOPHbLIN perynaTtop MOLHOCTH
KnemmHubin 6rnok 2EDGK-5.08-12 (12 kOHT.)

KnemmHubin 6nok 2EDGK-5.08-2 (2 koHT.) ( ansa ncnonHeHms ¢ RS-485)

PykoBoACTBO MO aKcnnyaTauum
TpaHcnopTHas ynakoBka

Tabnuua mogenbHOro psga TMPUCTOPHbIX perynsatopoB cepun TPM-1M

Kop ansa 3akasa

Koa aptukyn (EAN-13)
TPM-1M-30-RS485 4640016936212
TPM-1M-45-RS485 4640016936236
TPM-1M-60-RS485 4640016936250
TPM-1M-80-RS485 4640016936274
TPM-1M-100-RS485 4640016936199
TPM-1M-125-RS485 4640016937745
TPM-1M-150-RS485 4640016937769
TPM-1M-180-RS485 4640016937783
TPM-1M-230-RS485 4640016939084
TPM-1M-300-RS485 4640016939107
TPM-1M-380-RS485 4640016939299
TPM-1M-450-RS485 4640016939312
TPM-1M-580-RS485 4640016939336
TPM-1M-720-RS485 4640016939350

Mpumep 3anucu ana 3akasa:
TupucmopHsbit pea2ynssimop TPM-1M-450
Fne: TPM HasBaHue usgenus,

1

KonudecTtBo has,

450 KOMMYTUPYEMbI TOK, A.

Twr.
TwT.
TwT.
TwT.
Twr.

MpousBoauTenb ocTaBnsAeT 3a COO60M NpPaBO BHOCUTb U3MEHEHUS B Ha3BaHUS, KOHCTPYKLUIO, KOMMNJIEKTaLMIo U
BHELWHWWA BUA, He yXyAluas Npu 3TOM (pyHKLMOHalNbHbIe XapaKTepPUCTUKN U3penus.

[aHHbIN JOKYMEHT
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FAPAHTUMHBLIE OBA3ATENIbCTBA
[apaHTWUIHBIM CPOK U3denust 24 MmecsiLa ¢ MOMeHTa nepefadu ero noTpeduTento (Npogaxu). Ecnu gaty nepegaym ycTaHoBUTbL
HEBO3MOXHO, CPOK UCYMCTISieTCs € AaThbl M3roToBneHuUs. [lata U3roToBreHUs ykasblBaeTcs B NacrnopTe U3genus.
MpeTeH3Un He NPUHMMAIOTCS MPY HAPYLLEHWUW YCIOBMWIA SKCNyaTauum, Npu MEXaHUYECKMX U TEPMUYECKUX MOBPEXAEHNUSX KOpryca
nspenus.
BblesfHoe rapaHTUiiHoOe o0GCNnyXBaHWE He OCYLLECTBNAETCS.

Mpocbba coxpaHaTb 3aBOACKYHO ynakoBKy. Bo3BpaT nsgenvsa npomssoguTento (B T.4. HA PEMOHT) B 3aBOACKOW YNakoBKe UM B
MHON, obecneyrBaloLLIENn MeXaHNYECKYH0 COXPaHHOCTb M3AENNS NPU TPaHCMOPTUPOBKE.
MonHas odepTa cepBrCHOW cryx0bl pasmellieHa 3gecb: www.meandr.ru/garant

Oata npogaxu

(3anonHseTca noTpedutenem npu oopMNEHUM NPETEH3NM)

Mpuémka

TupuctopHbin perynatop TPM-1M- Ne

M3roTOBIMEH B COOTBETCTBUM C TpeboBaHmaMu TY3428-006-31928807-2014 n npu3HaH rogHbIM A8 SKCnnyaTaumm.

CO60pLLMK-peryNUPOBLLVK « » 20 r

KoHTtponép OTK « » 20__r

He copgepxuTt gparoueHHble MeTansbl

o ucmeyeHuu nepuoda
3KCnyamayuu unu npu nop4ye
ycmpolicmea Heobxodumo
nodeepaHyms €20 ymunusayuu.
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16 MaccorabapuTHble XapaKTepucTUK1 perynsatopoB mowHoctu TPM-1M

FabGapuTHble M yCTaHOBOYHbIE pa3Mepbl perynsatopoB mowHoctu TPM-1M-(30-80)
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FabGapuTHble M yCTaHOBOUYHbIE pa3Mepbl perynsatopoB mowHocty TPM-1M-100
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FabapuTHble M yCTaHOBOYHbIE pa3Mepbl perynsatopoB MmowHoctu TPM-1M-(125-150)
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FabGapuTHble M yCTaHOBOYHbIE pa3Mepbl perynsatopoB mowHoctu TPM-1M-180
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FabGapuTHble M yCTaHOBOUYHbIE pa3Mepbl perynsatopoB mowHocty TPM-1M-230
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FabGapuTHble M yCTaHOBOUYHbIE pa3Mepbl perynsatopoB mowHocty TPM-1M-300
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FabGapuTHble M yCTaHOBOYHbIE pa3Mepbl perynsatopoB MmowHoctu TPM-1M-380
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FabGapuTHble M yCTaHOBOYHbIE pa3Mepbl perynsatopoB MowHoctu TPM-1M-(450-580)
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FabGapuTHble M yCTaHOBOUYHbIE pa3Mepbl perynsatopoB mowHocty TPM-1M-720
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MpunoxeHne 2
< OnwucaHue npoTtokona Modbus

YCTPONCTBO UMEET 4 pexnma CKOPOCTU U 06513aTeNbHbIV KOHTPOIb YETHOCTU (BKNIOUNTL «4ET» (even)). CKkopocTb obmeHa
3afaéTcsa Yepes NyHKT MeHIo perynaTtopa (cm. pasgen 13.6). MakcumanbHasa anuHa nuHum 600 meTpoB. MNogaepxusatorcs
dyHKUUK:
Ne OnucaHue (aHrn) OnucaHue (pyc)

0x03 Read Holding registers CuuTbiBaHUe perncTpoB

0x06 Preset Single register ~ YctaHoBka peructpa
YcTaHOBKa 3Ha4Y€HWS HECKOMbKNX
permcTpos

Ons dyHKLMIA 3annucu O4HOMO SN HECKONBKNX PEMMCTPOB NOAAEPKMBAKOTCS LUMPOKOBELLATENbHbIE MaKeThI.

3anpocbl 1 oTBeThbl. 3anpoc (query) Bceraa nHmumMmpyeTtcs Begylum (master) ycTponcteom.

PerynaTtop siBnsieTcs BeAoMbIM (slave) n Hukorga He MHMumanmaupyeT 3anpoc, a Tonbko (bopMupyeT OTBETHI (response) Ha
3anpocbl. OkoOHYaHWe NockInku hrkcupyeTcs no BpemeHn — 3.5 cumBona nocrne nocrnegHero NpuHAToro banta.

BHyTpu nocbinku Bpemsa mexay 6antamm He JOMMKHO npeBbiwaTth 1.5 cumBona.

MopnepxmBaeTcsa cunTbiBaHWE TOMbKO 1 perncrpa

0x16 Preset Multiple registers MopoepxmBaeTcsa ycTaHoBKa TOMbKo 1 permcrpa

0x03 - YTeHune Heckorbkux pernctpos (Read Holding registers)

3anpoc (query).

Ne Gaiita OnwncaHwue (aHrn.) Onucanue (pyc.)
0 Slave Address Agpec BeoMOoro yCcTponcTea 0x12
1 Function Homep dyHKLMK 0x03
2 Starting Address Hi Craplumit 6anT agpeca NnepBoro CYUTbIBAEMOro permctpa 0x00
3 Starting Address Lo Mnagwun 6anT agpeca NnepBoro CYNTLIBAEMOro perucTpa 0x05
4 No. of Points Hi Craplunii 6ainT Yyncna cYnTbiBaeMbIX PErMCTPOB 0x00
5 No. of Points Lo Mnaplwmn 6anT Yncna cYUTbIBaeMbIX PETMCTPOB 0x03
6 CRC Lo Mnagwmn 6anT KOHTPOIBLHOW CyMMbl OxXX
7 CRC Hi Crapwwmii 6anT KOHTPONbHON CyMMBblI 0xXX

OtBeT (response).

Ne 6ariTa OnwvcaHwue (aHrn.) Onucaxue (pyc.)
0 Slave Address AJpec BeoMoro yCcTponcTea 0x12
1 Function Homep dyHKLMK 0x03
2 Byte Count Yncno 6anToB AaHHbIX 0x06
3 Data Hi @ 0x05 Crapwuin 6anT gaHHbIX ANs 3anucu B perucTp 0xXX
4 Data Lo @ 0x05 Mnagwwmii 6aiT gaHHbIX 4515 3anncu B permcTp 0xXX
5 CRC Lo Mnagwmn 6anT KOHTPOIbLHOW CYMMbI OxXX
6 CRC Hi Crapwwmii 6aT KOHTPONbHON CyMMbI 0xXX

BHumaHue! Yncno pernctpoB ans CUMTbIBaHUSA AOJMKHO ObITb PaBHO eAuHMLE.
0x06 — 3anuck ogHoro peructpa (Preset Single register).

3anpoc (query).

Ne 6anta Onwucanue (aHrn.) Onwncanue (pyc.)
0 Slave Address Appec BeJoMOro ycTponcTaa 0x12
1 Function Howmep dyHkummn 0x06
2 Register Address Hi Crapwwuii 6anT agpeca yctaHaBnIMBaeMOro permcrpa 0x00
3 Register Address Lo Mnagwwuin 6aiT agpeca ycTaHaBNMBaeMoro permcrtpa 0x12
4 Preset Data Hi Crtapuwwii 6ainT HOBOro 3Ha4YeHus1 permcTpa 0x00
5 Preset Data Lo Mnagwwuin 6aiT HOBOro 3Ha4YeHus perncTpa 0x55
6 CRC Lo Mnagwuin 6aiT KOHTPONBHOW CYyMMBbI OxXX
7 CRC Hi Crapwmnii 6aiT KOHTPONBHOW CyMMBbI 0xXX

OTBeT (response).

Ne Gaiita Onwucanue (aHrn.) Onwncanue (pyc.)
0 Slave Address Appec BeOMOro yCTponcTea 0x12
1 Function Howmep dyHKkummn 0x06
2 Register Address Hi Crapwuii 6aiT agpeca ycTaHaBNnMBaeMOro permctpa 0x00
3 Register Address Lo Mnagwwuin 6anT agpeca yctaHaBnMBaemMoro perncrpa 0x12
4 Preset Data Hi Crapwwii 6anT HOBOro 3HaYeHWs permcTpa 0x00
5 Preset Data Lo Mnagwuin 6aiT HOBOrO 3Ha4YEeHUS perncTpa 0x55
6 CRC Lo MnagLumin 6aiT KOHTPOSIbHOW CYMMBbI 0xXX
7 CRC Hi Craplumii 6aiT KOHTPOMbHOW CyMMbl OxXX
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0x16 — 3anuck Heckonbkux pernctpos (Preset Multiple registers).

3anpoc (query).

Ne Ganta Onwucanue (aHrn.) Onwucanue (pyc.)
0 Slave Address Appec BeoMOro ycTponcTaa 0x12
1 Function Homep dyHKummn 0x16
2 Starting Address Hi Crapwwuii 6anT agpeca NnepBoro ycraHaBnMBaemoro perucrpa 0x00
3 Starting Address Lo Mnagwuin 6aiT agpeca nepBoro yctaHaBnmMBaeMoro permctpa 0x05
4 No. of Registers Hi Crapwunii 6anT Ynucna ycraHaBnmBaeMbIX perMcTpoB 0x00
5 No. of Registers Lo Mnagwwuin 6anT Yvicna ycTaHaBnMBaeMbIX PETMCTPOB 0x01
6 Byte count Yucno 6anT AaHHbIX 0x04
7 Data Hi @ 0x05 Crapwunii 6anT gaHHbIX AN 3aNMCcK B perucTp 0xXX
8 Data Lo @ 0x05 Mnagwmuin 6anT fJaHHbIX AN 3anncu B perucTp 0xXX
11 CRC Lo Mnagwwmin 6anT KOHTPOIBHOW CYMMbI OxXX
12 CRC Hi Crapwmnii 6aiiT KOHTPOIBHOW CyMMBbI OxXX

OTBeT (response).

Ne Ganta Onwucanue (aHrn.) Onwucanue (pyc.)
0 Slave Address Appec BeJoMOro yCTponcTea 0x12
1 Function Homep dyHKumKn 0x16
2 Starting Address Hi Crapwunii 6anT agpeca nepBoro ycTaHaBNMBaeEMOro peructpa 0x00
3 Starting Address Lo Mnagwuin 6anT agpeca NnepBoro ycTaHaBnMBaeMoro permctpa 0x05
4 No. of Registers Hi Crapwunii 6anT Ynucna ycraHaBnmBaeMbIX perMcTpoB 0x00
5 No. of Registers Lo Mnagwwuin 6anT Yucna yctaHaBnMBaeMbIX PErMCTPOB 0x01
6 CRC Lo Mnagwmin 6anT KOHTPOIBLHOW CYMMBI OxXX
7 CRC Hi Crapwmnii 6anT KOHTPONBHOW CyMMBbI 0xXX

BHumaHue! Yucno permcTtpoB Ans CYUTbLIBAHUA OOJMKHO ObITb PaBHO eAMHMULE.

KoHTponbHas cymma (CRC).

[ns BbluncneHns kOHTponbHon cymMbl B Modbus RTU ncnonb3yeTcs LMKIMYECKUn N30bITOYHbIN KOA ¢ 06pasyoLwmnm no-

JTIMHOMOM

X+ x4+ x2+1

Koabl oinobok:

Kog Onwvcanwue (aHrn.) MosicHeHne

0x01 lllegal function MonbITKa BbIzoBa dyHKUMK, oTnnyHom ot 0x03, 0x06, 0x16

0x02 lllegal data address Ob6palleHre K HegonycTUMoMy agpecy

0x03 lllegal data value Heponyctumoe 3HaveHne

0x04 slave device failure MonbiTka 3anucaTb UM NpoYnTaTh Gonblle, YeM OOHO 3HaYeHue
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AnpecHoe NpocTpaHCTBO.
Bce untaemble 1 M3MeHsieMble BENVYUHDBI SBNSIOTCA perucTpamu. JocTyn K HUM OCYLLECTBAETCS C MOMOLLbIO (OyHKLNIA
YTEHUSI HECKOJIbKMX PErMCTPOB, 3anncy OOHOTO PErMcTpa, 3arnvMcu HECKONbKUX PEMMCTPOB.

3HaveHne .
Agpec | Haseanve g AHanNorNYHbIi
(hex!) napameTpa Hoctyn | no y:'vlilc:cj)'ma MwuH. Makc. EavHnubl nsmepexmns NYHKT MeHio KommeHTapum
Bxop 1
0 - aHanoroBbIN BXOA BbIKIIOYEH
1 - ynpasneHnue curHanom 0-5B
2 - ynpaeneHwve curHanom 0-10B
3 - ynpaBneHwue curHanom 4-20mA .
0x0010 vn w 0 0 5 4 - ynpaBneHue curHanom 0-20mA in.1/typ
5 - ynpaBneHue yepes nHtepgenc
RS-485 no npotokony Modbus
RTU
Tekywiee ) .. .
0x0011 anavueHmne r 0 511 OTtcuéTtbl ALM (9 6uT) in.1/lvl/val
Ypo-
0x0012 | YpoBeHb MUH. rw 0 0 wlnaaen?cb- OTtcuéTtbl ALM (9 6uT) in.1/lvl/1.Lo
51
YpoBeHb YpoBeHb .. . .
0x0013 MAKG. rw 511 MUH.+51 511 OTtcuéTtbl ALM (9 6uT) in.1/lvi/1.Hi
0 - BbIKNtOYEHA s
0x0014 MHBepcus w 0 0 1 1 - BKNIOYEHa in.1/inv
Bxop 2
0 - He ucnonbayeTcs
1 - 3agaét makcMmMarnbsHoe perynu-
POBOYHOE 3HaYeHne (0T MUHU-
0x0020 pexum rw 0 0 5 MarnbHOro A0 npeaena BBepx) in.2/typ
2 - 3a0a€T MMHUMarnbHOe perynu-
POBOYHOE 3Ha4eHwue (OT Hynsa Ao
MaKCUMarbHO pa3peLLUEHHOrO)
Tekywee . :
0x0021 3naueHme r - 0 511 OTtcuéTtbl ALIM (9 6uT) in.2/Ivl/val
Ypo-
0x0022 | YpoBeHb MuH. | rw 0 0 “f::cb_ OtcuéTtbl AL (9 6uT) in.2/Ivi/1.Lo
51
YpoBeHb YpoBeHb . . .
0x0023 MAKG. w 511 MUH.+51 511 Otcyétbl AL (9 6uT) in.2/Ilvl/1.Hi
0 - BbIKNOYEHa oA
0x0024 WHBepcus rw 0 0 1 1 - BKMIOYEHa in.2/inv
Thyristor ctrl
mode
0 - ynpasneHue ¢a3oBbIM yriioM
(PA);
1 - nonynepuoaHoe ynpasneHve
(2C);
0x0030 Mode rw 0 0 4 2 - nakeTHOe ynpaBreHue; thr
3 - NakeTHOe ynpaBreHve 1 nnas-
HbIlA 3aMycK Ha KaXaoM nepuopae;
4 - nepexof OT NakeTHOro ynpas-
neHusi K asoBoMy
0 - pexum cTabunmaaumm BbIKMo-
YeH;
1 - NpvBeeHWe perynnpoBOYHOIA
X - rw . thr/P.A./Lnr WHeapusauus B pexume
0x0040 |  PA-LNR 0 0 2 ﬁgﬁg;ﬁgfﬁ;‘"“‘" K nMHewHon no hr/P.A/Lnr | 11 PA
2 - npuBefgeHNe perynmpoBOYHON
XapaKTEePUCTUKUN K JIMHENHON MO
MOLLIHOCTM
Bpewmsi HapacTaHusa
0x0041 | PA-rise time w 0 0 300 COTHW MUMIUCEKYHA, thr/P.A./rt | mowHocTn ot 0 go 100 % B
pexume PA
. Bpems cnaga mowHocTh oT
0x0042 | PA-fall time w 0 0 300 COTHM MUMIUCEKYHA, thr/P.A./F.t 100 110 0 % B pexxume PA
thr/A2P/Prd
0x0050 | Pulse-Period w 25 25 999 Mepuoabl asbl thr/P.C.S./Prd | MNepuoa cnegoBaHus navek
thr/P.C.d./Prd
Rise Periods <Pulse- o
0x0051 | (package ctrl w 0 0 Peri- | NMepvog casbl thr/P.C.S/r.P. Eg.?,i? pasroHa Ha kaxuaou
w soft start) od>/2
Start time Bpewms pa3roHa nepep nepe-
0x0052 (sec, A2P) w 1 1 999 ceKyHabl thr/A2P/S.t. | xoAOM K YNCNOUMMYNbCHOMY
’ ynpaBneHuo
Delay Trig- ~
0x0053 | gerig (for DT w 0 0 90 rpagychl thr/dP.tCr).d./ K;OMH YNPEXAEHUA KOMMYTa
mode) o
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<

3HauyeHne N
Appec HassaHune _ AHanormyHbIN
(hex!) napametpa Hoctyn | no yHIT/I%Ha MwuH. Makc. EavHuubl nsmepenns NYHKT MeHIo KommeHTapum
Out cfg
rvnm rw YcraBka mowHocTwu. MNpu
(ecrn NnonbITKE 3an1cu B pexxmme
Power nepBbIn Power Power o OTJINYHOM OT yrpasrieHus no
0x0060 Setpoint BX0A B 0 min max 0.1% RS-485 6yget BbigaHa
pexume owmnbka nonbITKM JocTyna K
RS-485) HeBEepHOMY agpecy.
0x0061 C')Dl?r\;veer:t r 0 1000 (0.1% out/lvl TekyLian MOLWHOCTb
0x0062 | Power Min w 0 P&\gfr 0.1% out/P.Lo. MuHMManbsHaa MOLWHOCTb
0x0063 | Power Max w Prc:]vivr?r 1000 [0.1% out/P.Hi. MakcumanbHas MOLLHOCTb
0 - Bceraa BbIKITHOYEHO
Relay 1 - BkntoyeHo npu 100% moLuHoCcTH
0x0070 Mode w B B 2 Ha BbIXoAe perynsaropa rEL
2 - BKIOYEHO ecnv ownbok HeT
ox0080 | [RS485 1 py 1 1 127 Adr
0 - 6utpent 1200 GuT/C
RS-485 1 - Gutpent 2400 GuT/c
Rl baudRate w B B 3 2 - GuTtpenTt 4800 GuT/C br
3 - 6utpent 9600 GuT/C
PervcTtpbl onbok 1 cocTosHMSA
0x0100 Any err r ) 0 1 EeCTb nobas owwmbka B pabo-
0x0101 Phazrer rep r - 0 1 Ownbka YacToThbl ceTU
0x0102 thossesfull r - 1 OtcyTcTBMe curHana gasbl
0x0103 Overheat r - 1 Meperpes
0x0104 Regulator r ) 1 Hu3koe HanpsikeHue nuTa-
pwr low HWA perynsiTopa
. ) 1 - BX0og 3aMkHyT, paboTa
0x0110 Enable in r 0 1 paspelueHa
0x0111 Rly state r - 0 1 1 - pene BKIOYEHO
[na coxpaHeHns HacTpoek
Hafo nocrenoBaTenbHO
0x0200 Save Cfg w - 3anucatb B pernctp OXAAAA,
notom 0x5555 n nponsonaér
COXpPaHEHNE HACTPOEK
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