ApxaHrenbck +7 (8182) 45-71-35
AcTpaxaHb +7 (8512) 99-46-80
ActaHa +7 (7172) 69-68-15
BapHayn +7 (3852) 37-96-76
Benropop +7 (4722) 20-58-80
BpsaHck +7 (4832) 32-17-25
BnapuBocTtok +7 (4232) 49-26-85
Bnapumup +7 (4922) 49-51-33
Bonrorpapg +7 (8442) 45-94-42
BopoHexx +7 (4732) 12-26-70
ExkaTepuHOypr +7 (343) 302-14-75
MUBaHoBO +7 (4932) 70-02-95
NpkyTck +7 (3952) 56-24-09
Mowkap-Ona +7 (8362) 38-66-61
NxxeBck +7 (3412) 20-90-75
KasaHnb +7 (843) 207-19-05

Mo BonpocaM npopaxk U noaaep>XXkKu obpawanTecs:

Kypck +7 (4712) 23-80-45

Jiuneuk +7 (4742) 20-01-75
MarHutoropck +7 (3519) 51-02-81
MockBa +7 (499) 404-24-72

MypmMaHck +7 (8152) 65-52-70
Habepe>kHbie Yenusbl +7 (8552) 91-01-32
Hw>xuui Hosropop +7 (831) 200-34-65
Hu>xHeBapTOBCK +7 (3466) 48-22-23
Hw>xHekamck +7 (8555) 24-47-85
HoBocubupck +7 (383) 235-95-48
Kanyra +7 (4842) 33-35-03
Kanuuuurpap +7 (4012) 72-21-36
KemepoBo +7 (3842) 21-56-70

Kupos +7 (8332) 20-58-70

KpacHopap +7 (861) 238-86-59
HoBopoccuuck +7 (8617) 30-82-64

Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86

OpeHbypr +7 (3532) 48-64-35
MeH3a +7 (8412) 23-52-98

Mepmb +7 (342) 233-81-65
MepBoypanbck +7 (3439) 26-01-18
PoctoB-Ha-oHy +7 (863) 309-14-65
Psasaub +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25
CaHkT-lNMeTepbypr +7 (812) 660-57-09
CapaTtoB +7 (845) 239-86-35
CapaHck +7 (8342) 22-95-16

Coum +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
CMoneHcK +7 (4812) 51-55-32

caunT: ekm.pro-solution.ru | an. no4yTta: ekm@pro-solution.ru
TenedoH: 8-800-511-8870
Poccus, KazaxcTaH u apyrue ctpanbl TC goctaBka B nobon ropoa

CobispaHb +7 (8464) 33-50-64
CbiKTbIBKap +7 (8212) 28-83-02
TBepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TwoMmeHb +7 (3452) 56-94-75
YnbsaHOBCK +7 (8422) 42-51-95
Yda +7 (347) 258-82-65
Xabaposck +7 (421) 292-95-69
YenadbuHck +7 (351) 277-89-65
Yebokcapbl +7 (8352) 28-50-89
YepenosBewy +7 (8202) 49-07-18
fipocnaBnb +7 (4852) 67-02-35


https://ekm.pro-solution.ru

TupuctopHbin perynatop TPM-3M-230

HA3HA4YEHME

TupucTopHbIN perynatop mowHoctn TPM-3M-230 (nanee YCTpOUCTBO) NpefHa3HayYeH aasa njiaBHOM peryjmpoBKy MOLLHOCTH
TpexdasHon Harpys3kn. B OCHOBHOM yCTPOWUCTBO NMPUMEHSAETCA AN PeryjMpoBKY MOLLHOCTN aKTUBHOW HArpy3ku (TaHHbI,
NHpPaKpacHble HarpesaTenn n T.4.). [lonyckaeTcs Ucnosib3oBaHue ons perympoBKy MOLWHOCTN TpaHchopmaTopos. He
pPeKOMEHA0BAaHO UCMNOJIb30BaHME OJ19 PEryanpoBKU MOLLHOCTU CUCTEM OCBELLEHUS.

NPUHUMN PABOTbl YCTPOUCTBA

YCTPOMCTBO OCYLLUECTBASET PEryMpoBKY MOLLHOCTM B TPeX(a3HOW HAarpy3ku ¢ MOMOLLbIO Tpex rpynn TUPUCTOPOB BKJTHOYEHHbIX
BCTPEeYHO-NapasnenibHo (No ABa Ha a3y), 3a CHET 4Yero AOCTUraeTCsa peryampoBKa B ABYX nosynepuogax konebaHnm
HaNPSXXEeHUs NUTaHUA. YCTPONCTBO UMeeT NATb CNocoboB ynpaBneHns TUPUCTOPHLIM 610KOM.

YucnouMMNyJibCHbIK CNOCOO perysimpoBKM MOLLHOCTU. TUPNCTOPLI BKJIKOYAKOTCS Ha BECb Nepuof KonebaHns Hanps>KeHus B



MOMEHT ero nepexoza 4yepes HoJib. PerynmpoBKka MOLHOCTY Harpy3kKmy ocyLecTBIAeTCH YNC/IOM NepmnoLoB akKTUBHOIO
COCTOSAHUA TUPUCTOPOB B TEYEHUN 2-X CeKYHA (1 akTMBHbLIN nonynepuon - 1% mowHocTK, 10 - 10%; n 1.4.). ANropuTMsbl
yrnpaBsieHUs TUPUCTOPaMKM OCYLLLECTBIAIOT PaBHOMEpPHOe pacrnpeneneHne akTUBHbIX MEPUOLOB MO OTHOLLIEHUIO K 0bwemy
KOJIN4eCTBY.

N3MmeHeHne (Ppa30BOro yrjia oTKpbITUA TUPUCTOPOB. B 3aBUCMMOCTM OT BbIOPAHHOIMr0 3Ha4YE€HUSA MOLLHOCTU Harpy3ku
TUPUCTOPLI OTKPLIBAOTCA Ha onpegeneHHbin yron (100% mowHocTn - 180 rpafycoB OTKPbITUS KaX>XA0ro N3 TUPUCTOPOB).
OcobeHHOCTN PYHKLNOHNPOBAHMNSA TUPUCTOPHOI0 B10Ka He MO3BOJIAIOT OCYLLECTB/IATb OTKPbITUE TUPUCTOPA MeHee YyeM Ha 10
rpagycos. [Insa peanusaunm peryanpoBKn MOLHOCTU Harpysku B gnana3oHe oT 1 o 6 % TUpUCTopHble perynsaTopbl MOLWHOCTY
NMeT PYHKLNIO UMUTaUUN ManblX YI0B OTKPbLITUA TUPUCTOPOB LAP - Low Angle Phase (akTuBmpyeTca B HaCTpomKax
YCTponcTBa, N0 yMONYaHUIO BblKJIlOYeHa). JaHHaa (yHKUNS OCyLLeCcTBAsSeT KOMOMHaUNID MUHUMaNbLHOMO yria OTKPbITUS
TUPUCTOPOB N YNCIOMMIMYIbCHOIO Crocoba peryampoBKM MOLLHOCTU (OTKPbITUE TUPUCTOPOB HA MUHUMAbHbIN YO
OCYLLECTB/IAETCA He Ha KaXK4oM rnepuoge).

MakeTHbIN CNOCOO perysiMpoBKU MOLLLHOCTU (BO3MO>XHO MCNOJIb30BaHUE MHAYKTUBHOM HAarpys3kKu). YCTpPONCTBO
OCYLLEeCTBNAET OTKPbITUE TUPUCTOPOB Ha onpeaesieHHoe YNCI0 NepnoaoBs, popmmnpya "nakeTt" ¢ ANNTENIbHOCTbIO
NPoNopuUNOHasibHO YCTAHOBJIEHHON MOLLHOCTU Harpysku. Yncsio nepruoaos B TEHEHUN KOTOPbIX TUPUCTOPbLI OCTAOTCA
OTKpPbITbIMK onpenenaeTca no popmyne: N=TxP/100 Ige:

N - 4NCNO aKTUBHbIX NEepPUOLOB;

T - 3aaHHOE 4YMCJI0 NEPNOAOB B TEYEHNN KOTOPbIX OCYLLLECTBNASETCA PEry/IMPOBKa MOLLHOCTU (YCTaHaAaBAMBAETCS B HACTPOMKax
B AMana3oHe oT 25 go 999).

P - ycTaHOB/IeHHOE 3Ha4YeHne MOLWHOCTU Harpy3ku B %.



Ons ncnonb3oBaHMs YCTPONCTBA C MHOYKTUBHOM Harpy3KoW B HaCTpoOMKax HeE0bXoANMMO YCTAaHOBUTb BEIMYMHY 3a0EPXKKU yria
OTKPbITUS TUPUCTOPOB C LiesIblo UCKIYeHNA BPOCKOB TOKa. Yron 3a4ep»XKn OTKPbITUA TUPUCTOPOB yCTaHAB/INBAETCS B
Avana3oHe oT 0 no 90 rpanycos (B 3aBUCMMOCTW OT TUMa HarpysKun).

NMakeTHbIN CNOCOO peryJimpoBKU MOLLHOCTU C BO3MO>XHOCTbIO NJIABHOIO NyckKa. YCTPONCTBO OCYLLEeCTBASET
PYHKUMOHNPOBAHNE aHANIOMMYHO NAaKEeTHOMY Crocoby peryimpoBKM MOLWHOCTN. HO B laHHOM peXXxmnMe B HaCTpOMKax
YcTponcTBa MOXKHO 3aaTb KOIMYECTBO NMepnoaoB, B TE4EHUN KOTOPbLIX, MNPy (hOpMUPOBaHNN NakeTa, byaeT ocyLecTBaseTCs
nnaBHbIK Habop MowHOCTM OoT 0 0o 100%. HanpuMep B HaCTpoMKax yCTPONCTBa 3adaH ypoBeHb MowHOCTU 50% npu 4yncne
3adaHHbIX nepnoaoB 100 n konmyecTBe NepnoaoB pasorpesa 25. B gaHHOM ciiydae YcTponcTBo ¢ 1 no 25 nepuopg nponssenert
naasHoe yeBennyeHune MowHoOCTM oT 0 0o 100% nyTem peryampoBKN yria OTKPbITUA TUPUCTOPOB, @ 3aTEM MOLLHOCTb B Te@4YeHUN
38 nepunoaoB byaeT yaepxmBaTbcs Ha ypoBHe 100% (25 nepnoaos pa3orpeBa y4nTbiBalOTCA Kak 12 nepmnoaoB € MOLLHOCTbIO
100%), nocne 4yero YCTPONCTBO OTKJIIOYMUT HArpy3Ky oT ceTu Ha 37 NepuoaoB N LUK NOBTOPUTCA. Takmm obpa3oM C y4eToM
pasorpeBa Harpysku B nakeTe byaet obecneyvyeHa cpefHAa MOWHOCTbL Ha Harpyske B pa3mepe 50%.

NMakeTHbIN CNOCOO perysimpoBKM MOLLLHOCTU C OAHOKPATHbLIM MJIAaBHbIM NYCKOM. YCTPOWCTBO OCYLLIECTBSAET
PYHKLNOHMPOBAHME aHAIONMYHO NaKeTHOMY Cnocoby peryampoBky MOLWHOCTU. HO B J@aHHOM peXXxmnme B HaCTponKax
YCcTponcTBa MOXXHO 3a4aTb BpeMs NepBoro pa3orpeBa Harpyskm (oT 1 0o 999 cekyHa), B Te4eHUn KoToporo byget
ocyLwlecTBsieH naaBHbIM Habop mowHoCcTK oT 0 A0 100%. MNMocne 4yero YCTPOMCTBO NMPOAOJIKUT PEryIMPOBKY MOLLHOCTN
Harpys3Kkn NakeTHbIM cnocobom. Hanpmumep B HaCTpoMKax yCTPOWCTBA 3adaH YpoBeHb MoWHOCTU 50% npu yncne 3agaHHbIX
nepunoaoB 100 n BpeMeHun pasorpesa 10 cekyHa. B gaHHOM cnyYae YCTPOMCTBO OCYLECTBUT MNJIaBHOE yBE/INYEHNE MOLWLHOCTM
oT 0 0o 100% nyTem perysmpoBKW yria OTKPbITUA TUPUCTOPOB B TedyeHun 10 cekyHpa, 3atem ¢ 1 no 50 nepmon MOLLHOCTb
byneT yaepxmBaTbCsa Ha ypoBHe 100%, Ha 50 neprnonos Tupuctopbl 6yayT 3akpbiThl. [Tocne 4ero unkn popMmpoBaHMa nakeTa
MOBTOPUTCS, HO y>xe 6e3 pa3orpeBa Harpy3ku, To ecTb B TedyeHun 50 nepuogos 6byaet BblaaBaTbCcsd 100% MOLLHOCTW.

YnpasneHue yCTpOI7ICTBOM BO3MO>XHO OCYLLECTBNATb HECKOJIbKUMUA cnocobamu

YnpaBneHue ypoBHEM BbIXOAHOW MOLLLHOCTU OpraHaMu yrnpasJ/ieHUsl HenocpeancTBeHHO Ha JIMLLEeBOU CTOPOHe
YcTpoucraa.



YpoBEHb BbIXOOHOW MOLLHOCTW 3a4aeTca kHonkamu "+" n "-", Tekyuiee 3Ha4eHNe yPOBHS BbIXOAHON MOLWHOCTM NMHONLNPYETCSH
Ha UMNGPOBOM AuUcrsee B NMPOLEHTax OT MaKCMMaJsibHOMN.

YnpaBsneHne ypoBHEM BbIXOAHOW MOLLHOCTU BbIHOCHbIM MOTEHLMOMETPOM. YCTPOMNCTBO MNO3BOJISIET OCYLLECTBAATb
PEerynpoBKYy YPOBHS BbIXOAHON MOLLHOCTMK C MOMOLLbIO MOTEHLMOMETPOB. [119 3TOro Heobxo0AMMO OCYLLECTBUTb NOAKI/IIOYEHNE
noTeHUMoOMeTpa Mexay kKnemmamm "+5B" n "O6LW,." pa3beMa ynpaBsieHNs, a BbIXod NOABMXXHOIO KOHTaKTa B "Bxoay Ne2".
PekoMeHAyeTCA NPUMEHATb NOTEHLMOMETpP € conpoTmerieHnemM oT 1 o 47 kKOM, ¢ MakCUManbHO 6/IN3KUM pacnonoXXeHneM K
YcTponcTBy. ECnm B npouecce peryanmpoBKy MOLWHOCTU BO3HUKaOT cboun B paboTe YcTponcTBa, TO HEOBX0ANMO YMEHbLLUNTb
OJIMHY MPOBOAOB UM YMEHbLLUINTbL HOMUHAN NOTEeHUMOMETPa (HO HMXKHAS rpaHuLa CONpoOTUBIEHNS A0JI>KHa 6bITb HEe MeHee 1
KOM). 100% ypOBHIO BbIXOOHOWN MOLLIHOCTN COOTBETCTBYET BEPXHEE MO CXeMe NOAKJIIYEHNS MOJIOXKEHNE OBUXKKA,
MWUHUMAJIbHOW - HUXKHee. TeKyllee 3Ha4YeHne YPOBHSA BbIXOOHOW MOLLHOCTU MHANUMPYETCA Ha LNGPOBOM gucrsee B NpoueHTax
OT MaKCUMaJIbHOW.

YnpaBJsieHue ypoBHEM BbIXOAHOW MOLLHOCTU C MOMOLLbIO BHELLUHUX CATHAJIOB OT AAaTYUKOB (KOHTpOJMIepoB).
YCTpPONCTBO MO3BOJISET OCYLLECTBAATb PEryJIMPOBKY YPOBHS BbIXOAHOW MOLLHOCTU C MOMOLLbIO BHELIHUX YCTPOWCTB. s 3Toro
npengycMoTpeHo ABa Bxoda ynpasneHusa. Bxog Nel ¢ Hanpsa)xeHueM curHasia ynpasseHnsa oT 0 oo 10 B. u Bxog Ne 2 ¢
Hanps>XeHnem curHana ynpassaeHuns ot 0 oo 5 B. (He gonyckaeTcsa nogada Ha Bxoa Ne2 curHana ynpasneHus 6onee 5,5B).
KannbpoBKa ypoBHeN CUrHasia ynpassieHus, COOTBETCTBYOLWNX MUHMUMAIbHON U MaKCUMaslbHOW BbIXOOHOW MOLLHOCTM
OCYLLEeCTB/IAETCHA B HacTpouKax YcTponcTea. TekyLlee 3Ha4YeHne YPOBHSA BbIXOAHOW MOLLHOCTN MHOULMPYETCA Ha LN POBOM
aucnsee B NpoueHTax oT MakKCUMalbHON.

YnpasneHue no npuHumuny "Stand-by" (no curHany ot cyxoro KoHTakTa). B gaHHOM cny4ae YCTPOMUCTBO, NpU NoJly4eHnn
CUrHafna Ha BKJIIOYEHMEe, OCyLLeCTBASEeT BbIBOL HAarpy3ku Ha 3a4aHHbIM YPOBEHb MOLLHOCTU M OCYLLECTBAET ero nogaep)xaHue
[0 MOMEHTa CHATUSA ynpaBafalowero cMrHasa (pa3MmblkaHNA CyXOro KOHTaKTa).

YCTPONCTBO MMeeT BO3MOXXHOCTb MHAOUKALNN Ha BHELWHME Lenn Kak aBapunNHbIX COCTOAHUIN, TaK U OOCTUXKEHNS MAaKCUMaJlbHOW
BbIXOOHOW MOLLHOCTM, NOCPenCTBOM BCTPOEHHOr0 UCMOIHUTENBLHOro pene (napamMeTpbl paboTbl pene ycTaHaBMBAOTCA B
HacTponKax YCTPOMCTBA). 3alinTa O Neperpysok N KOPOTKUX 3aMblKaHUIN OCyLLEeCTBASEeTCA BbICTPOAENCTBYIOLWNM



npenoxpaHuTenem.

BHUMAHME: YCTpPONCTBO He 3aMeHseT YaCcTOTHble npeobpa3oBaTesim U UCNOMb30BaTb UX 19 yNpaBieHns
3/1eKTpoABUraTeNnaMm Henb3q.

BHUMAHME: YCTponcTBO He npefHa3HavyeHo asa paboTbl Ha MOCTOSAHHOM TOKeE.
OCHOBHbIE OCOBEHHOCTM

®* HoMMHanNbHbLIN TOK Harpy3kun 230A;

* [InanasoH Hanps>xeHusa nutaHusa Harpysku AC100-480B;

* Hanps>xeHue nntaHusa cxembl ynpasseHusa AC180-250B

®* 5 pe>xuMoB perysimpoBKN MOLLHOCTUN Harpys3Kku;

* HOnKaTopbl pexxnma paboTbl N COCTOAHUS YCTPONCTBA;

®* BO3MOXXHOCTb ANCTAHLMOHHOIO yrnpaBJieHUS;

®* ABTOMaTuM4eCcKoe OTKJII0YEeHME NMPu aBapunHbIX CUTyaumnsaX;

® 3awmTa OT Neperpyskn N KOPOTKUX 3aMblKaHUN BbICTPOAENCTBYOWNM NpefoxXpaHnTenem.

KOHCTPYKLUNA YCTPONUCTBA

YcTponcTBo npeacrtasnseT cobon kopnyc-oxaaamtenb 610Ka TUPUCTOPOB, 00 beANHEHHbIN C NJATOW YNpaBAEHUSA N OpraHamMu
ynpaBaeHUs, pacnosioXXeHHbIMU Ha JINL,EBOWN CTOPOHE (KHOMKK HAaCTPOWKKN YCTPOMNCTBA, LNPPOBON CErMEeHTUPOBAHHbLIN
ancnnen, pasbem A9 NOAKIYEHNA HANPSAXXEHNS MNTAaHNA N BHELWHWUX YCTPOWCTB YNpaBiAeHNs N CBETOANOOHbIN NHOANKATOP
COCTOSAHUA YCcTponcTBa). Koprnyc-oxnagutesb B OCHOBaHUN UMeeT 4 0OTBEPCTUA AN KpenjeHnsa YCTPONCTBa Ha POBHYIO
NOBEPXHOCTb. 3a3eMsieHne Kopnyca YcTponctea obsa3aTenbHoO.

CXEMA NOAKNIOYEHUA

PekoMeHA0BaHO MCMNOJIb30BaHNE KOHTAKTOPOB aBapuinHon 3awnTbl. CobnogeHne HanpasieHUs Noakato4YeHns YCTponcTea



obazaTenbHo!

FABAPUTHbLIE PASMEPbDI

XapaKTepuCcTUKu

bpenn: MEAH[LP
bpeHa: MeaHgp
Bec: 14.1 «r.



