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1.2

1.3

1.4

O6Lwue ykasaHuA

3HauyeHue pyKkoBOOCTBa NO 3KCnnyaTauuu

lMepen ycTaHOBKOM U BBOAOM B 3KCMslyaTaLluio BHUMATENbHO NpoYnTanTe AaHHO-
€ PYKOBOACTBO MO 3KCMNJlyaTauuu B Lensax obecnevyeHUss NpaBUiIbHOro UCMosb30-
BaHuA!

MbI xoTenu 661 06paTuTh Balue BHMMaHuMe Ha To, YTO JaHHOE PYKOBOACTBO NO
aKcnnyaTauMm OTHOCUTCA TOJNbKO K YCTPOUCTBY, a He KO BCeW yCTaHOBKE B Lie-
nom!

HacTosiiee pykoBOACTBO MO 3KCNfyaTauum crnyxuT ans 6esonacHon paboTbl ¢ ykasaH-
HbIM YCTPOWCTBOM. B HeM cogepkatcs ykasaHusl no 6€30nacHOCTU, KOTOPbIE AOMMKHbI
ObITb COGMIOAEHDI, a Takke MHopMaLms, Heobxoaumas Ans 6ecnepeboriHo akcnnya-
Tauuu yCcTpowncTBa.

PykoBoacTBO Mo akcnnyaTaumm AOMMKHO XpaHUTBLCS Npu ycTponcTee. Heobxoammo
obecneynTb, 4TOOKI BCe nuua, paboTatoLme ¢ yCTPOMNCTBOM, B Ntoboe BpeMsi MOrfnm
03HaAKOMUTLCS C PYKOBOACTBOM MO 3KCMyaTaunu.

PykoBOoACTBO Mo akcnnyaTauumn cnegyeT XpaHUTb AN AanbHENLWero Ncnosb3oBaHus,
OHO [JOJMKHO NepeAaBaTbCs KaXaoMy nocreayLlemMy BnagaernbLy, Nofb30BaTenio Unm
KOHEYHOMY KIUEHTY.

LleneBas rpynna
PykoBoACTBO MO SKCMnyaTauuy npegHasHayeHo Ans NuL, 3aHUMaroLWmXcst NPoeKT1po-
BaHMEM, YCTaHOBKOW, BBOAOM B 3KCMNyaTauuto, a Takke o6CnykMBaHMeM 1 NoAAEpXK-
KOWA, M pacnonararLnx COOTBETCTBYHOLMMMN 3HAHUSIMU U KBanudukaumein Ans BbInon-
HEHWs1 CBOEW paboTbl.

OcBobGOXOeHNEe OT OTBETCTBEHHOCTU

BbIno npoBepeHoO COOTBETCTBME COAEPKAHMS AaHHOro PyKOBOACTBA MO 3KCMyaTaumm
onncaHHoOMy 06opyaoBaHMIO U NPorpaMMHOMY 06ecnedeHnto ycTponcTea. Mpu 3Tom He
WCKITIOYAETCS Hannyne OTKIMOHEHWUIA; COCTaBUTENb HE HECET OTBETCTBEHHOCTU 3a NX
NosiHoe CoOoTBETCTBUE. B MHTepecax ganbHenwern paspaboTkm n3gennst Mbl COXpaHaem
3a coboi NpaBoO BHOCUTb M3MEHEHUSI B KOHCTPYKLIMIO N TEXHUYECKME AaHHble. [1aHHble,
PWCYHKM, @ TakKe YepTexu 1 onucaHus He SIBNA0TCA OCHOBaHWEM Ans NpeabsBeHns
npeTeH3uii. Mbl Takke ocTaBnsiemM 3a cobov NpaBo Ha OLLNOKY.

Mbl He HeceM HUKaKOl OTBETCTBEHHOCTU 3@ YObITKM, BO3HUKLUME B pe3yrbTaTe Henpa-
BUIBHOIO MCMONb30BaHUs, HEeHaANeXallero UM HECOOTBETCTBYHOLLENO NPUMEHEHUS
UKW Xe BCreACTBME HEABTOPU3OBAHHOMO PEMOHTA NN MOAMUKALMIA.

ABTOpCKOe npaBo

[aHHOe pyKOBOACTBO MO 3KCMyaTaLuumn CoOOAEPXKUT CBEAEHNS, 3alULLEHHbIE aBTOPCKUM
npasoMm. He pa3speluaeTcsi U3rotoBneHne oToKonmi, pasMmHOXKeHUE, NepeBoa, Unm
3anucbiBaHMe Ha 3MeKTPOHHbIE HOCUTENU MH(OPMaLMKU AaHHOTO PYKOBOACTBA MO 3K-
cnnyaTtaumu B LIENOM WUIu xe ero oparmeHToB. Bce npaBa coxpaHsitoTcs, BKoYas
npaBa, BO3HUKLLIME B pe3yrnbTaTe BblAayu NaTeHTOB U PErMcTpaumm NpoMbILLNIEHHOT O
obpasua.
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2.2

YKka3zaHusa no 6e3onacHoCTU

[aHHbIli pasgen coaepXkuT ykasaHus no n3bexaHuio nonyyYeHust TpaBm nepcoHarnom u
BO3HVMKHOBEHMS MaTepuanbHoro yuepba. YkasaHus He npeTeHayoT Ha NonHoTY. Mpu
BO3HMKHOBEHWM BOMPOCOB WK Npobnem obpallanTech K COTpyAHMKaM HaLLEero TeXHU-
Yyeckoro otaena.

Ucnonb3oBaHue cornacHo ¢ HasHavYeHueMm

YCTpOWCTBO NpeaHa3Ha4YeHo UCKMIYMTENbHO Ans 3a4a4, YkadaHHbIX B NMOATBEPXAEHNM
3akasa. [lpyroe unu BbIXoAsLLME 33 9TV paMK1 UCMOMb30BaHWE, ECINY 3TO HE OTOBOPEHO
B [JOrOBOpE, ABMNAETCH UCMOSIb30BAHNEM HE MO HasHauYeHuo. 3a BO3HUKLLIWI B pe3ynbTa-
Te 9TOoro yliep6 NpousBoAUTENb HE HECeT OTBETCTBEHHOCTU. Puck GepeT Ha cebs
TOMbLKO MOMb3oBaTe/b.

K NpMMeHeHUIo CornacHo ¢ Ha3HaYeHneM Takke OTHOCUTCS M YTeHMEe HACTOSLLLEro
PykoBogcTBa Mo aKcniyaTauum 1 BbINOSIHEHNE BCEX COAEPXKALLUMXCS B HEM yKa3aHuii, B
0CcoBEeHHOCTM - Mep NpeaocTopokHocTK. CrieayeT Takke cobniogaTe PykoBoacTtsa no
aKcnyaTauum Bcex NoACOEAMHEHHbIX KOMMOHEHTOB. 3a Nntobble TpaBMbl UM MaTe-
puanbHbIi yuep6, HaHeC&HHbIe B pesynikTaTe NPUMEHeHUs! He COOTBETCTBYIOLLErO Ha-
3HaYEHUI0, HECET OTBETCTBEHHOCTL NOMb30BaTeNb YCTPOMCTBA, a He ero U3roToBUTENb.

YcnoBHbIe 0603Ha4YeHUsA

YkasaHuga no Mepam npeaoCTopoXXHOCTU BbIAENAKTCA npeaynpexaawmnm
TPeyroyibHMKOM 1 B 3aBUCUMOCTU OT CTEMNeHU ONnacHOCTU npeacTaBfieHbl Cle-
ayroLmm obpasom.

OcTopoxHo!
OnacHoe mecTo 00uero xapakrepa. HenpuHstue Hagnexaiumx Mep npeaoCcTopoX-
HOCTW MOXET MPUBECTU K TMBENV Nnmn TSHKKMM TeNecHbIM MoBpexaeHusim!

A
A\

OnacHOCTb 3MEeKTPUYEeCKOro Toka

OnacHOCTb M13-3a ONacHOro ANEKTPUYECKOro HanpsbkeHus! MoxeT HacTynuTb CMepTb
Unu MoryT GbiTb NOMyYeHbl TSXKenble TPaBMbl, eCnv He ByAyT NPUHATHI COOTBET-
CTBYHOLLME Mepbl NPEAOCTOPOXHOCTU!

1

UHdopmaumsa
BaxHas gononHutensHas MHGOpMaLMs U COBETLI MO 3KCMyaTauuu.

2.3

Be3onacHocTb npoAaykTta

YCTPONCTBO COOTBETCTBYET YPOBHIO TEXHUKM, CYLLIECTBYIOLLLEMY B MOMEHT €ro NMOCTaBKw,
a Takke NpusHaHoO B kayecTBe 6e3onacHoro Bo BpeMsi ero aKcnnyartaumum. YCTPOMCTBO U
€ro OCHaCTKy pa3peluaeTcs ycTaHaBnMBaTb U UCMONb30BaTh TONbKO B 6e3ynpeyHom
TEXHUYECKOM COCTOSIHUM Npu cobnofeHnn TpeboBaHnin PykoBoaCcTBa MO MOHTaXy Unv
PykoBoacTtsa no akcnnyaTtauun. Micnonb3oBaHue, BbIXxoasLlee 3a paMKy TEXHUYECKUX
cneundukaunii yctporctea (<5 PupmeHHasi Tabnuuka narotosutens v MNpunoxexue /
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2.5

A

TexHU4Yeckme AaHHbIE), MOXET MPUBECTU K €ro NOBPEXAEHUIO U MPUYUHUTL AANbHEN-
e yobITku!

Mpu BO3HMKHOBEHUM HEMONAAO0K UMK NPU NOJIOMKe YCTPOMCTBA, A4Jis NpeaoTBpa-
LeHNUs NoNny4YeHUs TpaBM UMM MaTepuanbHoro yuiep6a Heo6xoauMo oTaensbHoe
oTcnexuBaHue hyHKUUN ¢ pyHKUMAMM aBapUUHOM CUTHanNM3aumm, npm 3ToM He-
06Xx0ANMO y4YUTbIBaTb BO3MOXHOCTb paboTkl B pe3epBHOM pexume! Mpu ncnons-
30BaHMM AN UHTEHCUBHOIO yX04a 3a XKUBOTHbIMM HEOO6XOAUMO YAOCTOBEPUTL-
Csl, YTO HapyLLUeHUsl B cucTeMe obecrneyeHusi BO3OYyXOM MOTyT ObiTb OGHapyXeHbl
BOBpEMS, BO U3bexxaHue BO3HUKHOBEHUS CUTYaLUN, YIPOXKakLWNX XKU3HU XKUBOT-
HbiX. Mpy NnaHMpoBaHUK n ycTaHOBKE CUCTEMbI HEO6XOAMMO YYUTLIBaTb MECT-
Hble yCroBus U HopMaTuBbl. B lepmaHun, noM1Mmo npoyero, kK TakoBbIM OTHOCSAT-
csi Hopma DIN VDE 0100, MonoxeHue o 3awiuTe XXMBOTHbIX U 06paLleHumn ¢ cenb-
CKOXO3AMCTBEHHbIMU XUBOTHbLIMU, MonoxeHne o cBMHOBOACTBe U T.4. Cneayer
Takxke cobntoagarb MHCTpykumumn AEL, DLG, VdS.

TpeboBaHus kK nepcoHany / O6A3aHHOCTL NPOABNATL JO6pPOCO-

BEeCTHOCTb

Jlnua, oTBETCTBEHHbIE 3a NNaHMPOBaHNE, YCTAHOBKY, BBOA B 3KCMyaTauuto, a Takke 3a
obcnykmBaHue 1 TexHu4eckoe obecneveHre yCTpoMCTBa, AOMKHbI 06naaaTb COOTBET-
CTBYIOLLMMU 3HAHUSIMW U KBanuduKaLnen.

Kpome Toro, OHM OMMKHbI BfageTb 3HaHMAMM O npaBuiax 6e3onacHoCTu, HopmMaTuBax
EC, npegnmcaHuax no npeaoTBpaLLeHNIo HECHACTHBIX Cy4aeB 1 COOTBETCTBYHOLLNX
HauMOHanbHbIX, perMoHarnbHbIX U 0TpacneBbIX NpeanucaHmnsax. Jlnua, Haxogsawmecs B
npouecce TPEHMPOBKU, MHCTPYKTaxa nnm obyyeHusi, MoryT paboTtaTb C YyCTPOCTBOM
TONbKO NoA HabraeHMEM OMbITHOTO COTPYAHUKA. JTO TaKKe OTHOCUTCS K MepcoHany,
HaxopasLemMycsi B npouecce obuero obyyeHus. Heobxoammo cobnogaTe yCTaHOBMEH-
HbI 3aKOHOM MUHMMarbHbIN BO3PacT.

[laHHOe yCTpOWCTBO He NpeAHa3HavYeHo Ans aKennyaTaummn nuuamm (Bknovasa geten), ¢
OrpaHnyYeHHbIMU (PU3NYECKMMU, CEHCOPHBIMU UIN YMCTBEHHBIMU CIOCOBHOCTSAMMU UMK
e He obnagaloLw My 4OCTaTOYHbIM ONbITOM M / NN AOCTATOYHLIMU NMO3HAHUSIMMA.

Beoa B JKcnnyaTtauuro n aKkcnnyartauua

OcTOopOoXHO!

¢ [lpy BBOAE B 3KCNyaTaLMio HEMpPaBUITbHAs HACTPONKa, HEMCNPABHbLIE KOMMOHEHTbI
U HEMPaBUITbHOE 3NIEKTPUYECKOE MOAKIIOYEHNE MOTYT MPUBECTU K BO3SHUKHOBEHMIO
HEOXMOAHHbIX U OMAaCHbIX COCTOSIHWI Ha BCEN yCTaHOBKE. 13 onacHOM 30HbI AOMKHbI
ObITb yAaneHsl BCe nvua u npeameTsi.

o [lpw aKkcnnyaTaumum yCTPOMUCTBO AOSMKHO ObITh 3aKPbITO UM BCTPOEHO B 3NEKTPO-
wkad. MNpegoxpaHUTENV MOXHO TONBKO 3aMEHSATb, HO HE PEMOHTMPOBATL UK Nepe-
MblkaTb. O6a3aTenbHO JOIMKHBLI cObroaaThCA NapamMeTpbl MakCUMarilbHOro BXOAHOMO
npegoxpaHuTens (<& TexHuveckue gaHHble). icnonb3oBaTbCsa OOIMKHBI TONBKO
npeaoxpaHuTenu, NpeayCMOTPEHHbIE HA CXEME SMEKTPUYECKUX COEANHEHUIA.

e OGHapyXeHHble Henonaaku anekTpoobopyaoBaHus / arperaToB / pabo4ynx cpeacTB
cnepnyeT HEMeAJIEHHO YCTPaHsiTb. B cnyyae BO3HMKHOBEHUS MPWU 3TOM Hemnocpes-
CTBEHHOW OMacHOCTW, YCTPOWUCTBO / YCTaHOBKY B HEMCTNPABHOM COCTOSIHUM HENb3si
1cnonb3oBathb.
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¢ Heobxoammo crieanTb 3a HU3KOW CTENEHbIO BUBpaLmM 1 paBHOMEPHON paboToi
anekTpoaBuratens/seHTunaTopa. CobnogeHne CooTBETCTBEHHbIX TEXHUYECKUX YKa-
3aHuii B pyKOBOZCTBE MO MPUMEHEHWIO YCTPOWCTBA ABNAETCS 0693aTeNbHbIM.

Pa6oTa c ycTtponcTtBom / OnacHOCTb “OCTaTOYHOro HanpsxeHus”

UHdopmauus

MoHTax, anekTpuyeckoe NOoAKIYeHEe 1 BBOA B SKCMyaTaumio SOMKHbI MPOM3BOAM-
TbCS TONBKO KBaNMMULMPOBAHHBIM 3MEKTPMKOM, B COOTBETCTBUM C NPeanMcaHnsMm rno
anekTpoTexHuke (B T.4. EN 50110 unun EN 60204)!

OnacHOCTb 3NEeKTPUYECKOro Toka

¢ Hu B KOEM cnyyae He paspeluaeTcsi Npou3BoanTb paboTbl ¢ YacTaMu npubopa,
HaxoAsLWMMMCA noA HanpshkeHmeM. Knace 3almTbl OTKpbITOro ycrpoictea - [P00!
CyLecTBYyeT 0NacHOCTb NPSIMOrO KOHTaKTa C HanpshKeHWeM, ONacHbIM AS XKU3HW.

e OTcyTCTBME HanpsXKeHWs onpeaensercs npy NomMoLLn ABYXNOMKCHOro NHAMKaTopa
HanVuns HanpspKeHus.

¢ [locne OTKMIOYEeHNs1 CETEBOrO HaNPsXKEHUS onacHble 3apsabl MOFYT COXPaHATHCS
mexay 3asemneHuem “PE” u rHe3agom nogknoyeHust K ceTu.

e Yepes 3alUMTHbIN NPOBOS (B 3aBUCUMOCTM OT TAKTOBOW YaCTOThl, HANPS>KEHUS NPo-
MEXYTOUYHOrO KOHTYpa 1 EMKOCTMN 3NEKTPOABUraTeNs) MOryT NPpOXOANTb BbICOKUE
TOKW yTeYKM. Takum 06pas3om, Aaxe B YCNOBUAX NPOBEPKM UITN UCTIbITAHUA 3a3emrie-
HWe AOMKHO OCYLLEeCTBNATLCA cornacHo npeanmcandmam Hopm EN (EN 50 178, ctatb-
15.2.11). Npun oTCyTCTBMN 3a3eMNEHNS KOPMNYC AMNEeKTPOABUraTens MOXeT OKa3aTbCs
Mo ONacHbIM HanpsXKEHUeM.

BpeMsi OXXMOaHUsA He MeHee TPpeX MUHYT!

Bcrieacreue 1CNonb3oBaHMs KOHAEHCATOPOB, OMACHOCTb A XU3HMW NPy Henocpea-
CTBEHHOM COMPUKOCHOBEHMM C TOKOMPOBOAALLMMY AeTansM1 Ui AeTansmMu, nonasLum-
MU MoA HanpskeHWe B pesysbTate Hemnosiagku, He UCYe3aeT 1 MOCHE OTKIYEHUS.
KpblILwKy Kopryca paspeluaeTcsi CHAMaTb TOSIbKO MPU OTKIIOYEHHOM NUTaHUK, Yepes Tpu
MUHYTbI Mocne oTKMoYeHns. Mpy Heo6XoANMOCTM NPOM3BECTU USMEPEHNS UMW Ha-
CTPOWKY HaxOAALLErocs Nof, HanpsikKeHeM OTKPbITOrO YCTPOMCTBA, 3TO MOXET AenaTh
TOMbKO CMELManmcT, XOPOLLO O3HAKOMIIEHHbIN CO CBA3AHHOW OMACHOCTbIO.

OcTopOoXHO!
Mocrne oTkasa ceTeBOro NMUTaHUS UNW OTKITIOYEHUS OT CETU NPOUCXOANT aBToMaTnye-
CKW NOBTOPHbLIN 3anyck!
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PykoBogctBo no akcnnyataumn FRQ-4/10/16A YkasdaHusa no 6e3onacHocTu

2.7

A

2.8

2.9

N3meHeHuns / BmewaTensCTBO B KOHCTPYKLMIO YCTPOMCTBA

OcTopoxHO!

Mo coobpaxeHusim 6e3onacHOCTM He paspeLlaeTcsi CaMOBOSIbHOE BMELLATENbCTBO B
YCTPOWCTBO UMM NPOBEAEHNE Ero U3MEHEHUsI MO cOBCTBEHHOMY yCMOTpeHuto. Bee
nnaHvpyemMmble U3MEHeHWs AOMKHbl BbITb NMMCbMEHHO 0406pEHbI MPOU3BOAUTENEM.

Wcnonb3yiiTe TONbKO opuriHarbHbie 3anacHble YacTu / opurMHasbHble GbICTPOU3HaLLN-
BatoLLMecs AeTanu U opurMHanbHble KOMMNMEKTYoLWMe U3nenus nsrotoButens. 3tm ge-
Tanu cneumanbHo pa3paboTaHbl ANs AaHHOro YCTpoiicTBa. MNpy npuMeHeHUn geTtanen
WHbIX U3rOTOBUTENEN HEMb3S FAapaHTMPOBaTb, YTO OHU GbINM CKOHCTPYUPOBAHLI U U3r0-
TOBJIEHbI B COOTBETCTBUW C TEXHUYECKMMU TpeGoBaHUsIMU 1 TpeGoBaHusMM Ge3onacHo-
cTU.

He ponyckaeTcs ncnonb3oBaHue AeTanen 1 cneuyanbHON OCHACTKM, KOTOpbIe He Mo-
CTaBMATCA M3rOTOBUTENEM.

O06sA3aHHOCTbL NONb30BaTeNs NPOABNATL JOOPOCOBECTHOCTb

e [lpeanpusatue nnu nonb3oBaTternb AOMKHLI 06ecneynTb aKcnyaTaumio n obcnyxvea-
HVe anekTpoobopyaoBaHus 1 paboymx cpeacTB B COOTBETCTBUM C NpaBuiamuy anek-
TPOTEXHUKU.

¢ [lonb3oBaTenb 0653aH MCNONBL30BaThL YCTPOWCTBO TOSLKO B 6e3ynpeyHoM CoCTos-
HUK.

e YCTPOWCTBO OOSMKHO MPUMEHATBLCA UCKITHOYUTENBHO NO HasHaveHuto (<& “Obnactb
NpUMEHeHns”).

¢ [penoxpaHuTernbHbIE YCTPOWCTBA AOMKHbI PErynsipHO NPOBEPSTHCS C TOUKM 3PEHUS
nx paboTocnocobHoCTH.

¢ PykoBOACTBO MO MOHTaXy 1nn PyKoBOACTBO MO 3KCMyaTauuy AOMKHO BbITb 4OCTY-
HO B MeCTe 3KCcrnryaTauum yCTPOMCTBA, a Takke A0MKHO BbITb NMOMHLIM M HAXOAUTLCS
B MPUrOAHOM [N YTEHUS COCTOSIHUN.

e [lepcoHan JomkeH nony4vaTb perynspHbIi MHCTPYKTaX Mo BCEM BOMpocam, Kacato-
LLMMCS TEXHMKM BEe30MacHOCTM 1 OXpaHbl OKpYy>KatoLLen cpeabl, a Takke A0MKEH
6bITb NOAPOBHO 03HAKOMIIEH C PYKOBOACTBOM MO MOHTaXy unu PykoBoacTBoM no
aKcnnyaTauum n, B 0CO6EHHOCTU, C COAEPXaLLMMUCS B HUX YKa3aHusiMK mep 6e3-
0MnacHoCTH.

¢ 3anpellaeTtca cHUMaTb NpeaynpeanTenbHble 3Haky U kacatwmecs 6e3onacHoCTH
CUMBOIbI, HaxoasLWwumecs Ha ycTponcTBe. OHM AOMKHbI MOCTOSIHHO OCTaBaThCs A0-
CTYMHBIMU AN YTEeHWS.

Ucnonb3oBaHue nepcoHana, He 3aHATOrNoO Ha nNpeanpuUATUAN

PaboTbl o 06CnyKMBaHMO N TEXHUYECKOMY 06eCcneyYeHnto YacTo OCyLLECTBNAOTCA
nepcoHanoMm, He 3HaKOMbIM C KOHKPETHbIMU 0OCTOSITENLCTBAMM M BO3HUKAIOLLMX B
CBSI3M C 3TUM ONacHOCTSX. [JaHHble nuua AOIMKHbI ObITb NOAPOOHO NPONHEOPMUPOBAHbI
06 onacHOCTAX, yrpoXarLum UM B xoae paboThbl.

[ns obecneyeHus B cnyvyae Heob6Xo0aAMMOCTN CBOEBPEMEHHOW peakLmn, ux pabota
JOIKHa HAaXOAMTbCS Mo NOCTOSIHHLIM HAaBMNoAEHEM.
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PykoBoacteo no akcnnyatauun FRQ-4/10/16A 0O630p npoayKLmu
3 O630p npoaykuumn

3.1 O6nactb NpMMeHeHuA
MpeobpasoBaTenb YacToTbl ANS yNpaBreHus YucroM o6opoTOB OTAENbHbIX BEHTUNSA-
TOPHbIX 3NIeKTpoABUraTenei ¢ CUCTEMON M30NALMK 1 YCTPONCTBOM NMOALIMIMHUKOB, NpW-
rogHbIX Ans npeobpasoBartenei 4acToThl.
MoaxoaaT TonbKo Ans NPUBOAOB € HEGOMbLUMM HaYanbHbIM BpallaTenbHbIM MOMEHTOM
(Hanpumep: BEHTUASTOPbI UMW HACOChI)
MbI 0AHO3HaYHO yKa3biBaeM Ha TO, YTO perynMpoBKa CTaHAAPTHbLIX BEHTUNATO-
POB Npwu napannenbHOW paboTe ¢ 3TUM KOHCTPYKTUBHbLIM PSIAOM He npepcTa-
BnsieTCsl BO3MOXHOW 6€3 BO3HMKHOBEHUSA Yrpo3bl Afisl ANeKTpoaBuraTenen.
[Ons obecneyerust becnpobnemHol napannenbHoin paboTbl HECKONbKMX 3eKTpoaBUra-
Tenen B HOMEHKNaType U3aenuii UMetTcst npeobpasoBaTenu YacToTbl CO BCTPOEHHbI-
MU CUHYcOouAanbHbIMU punsTpamu.

3.2 OnwucaHue pyHKUUNI
MpeobpasoBaTenu YacToTbl FTEHEPUPYIOT U3 CETU Tpexda3HOro Toka Ha Bxoae, nepe-
MEHHOE HanpsiKeHue 1 4acToTy Ha 3 ~ BbIXoAe.
OHM BbINM CKOHCTPYMPOBaHbI B COOTBETCTBMM C 06LWmMuy TpeboaHusimm EN 61800-2
npeabsBAseMbIMU K 3MEKTPUYECKMM NPUBOLAAM C BO3MOXHOCTbIO U3MEHEHMS Yucna
060poToB, 1 ObINM pa3paboTaHbl A5 3KCNyaTauMn B O4HOKBaAPaHTHOM pexume.
YcTaHoBKa YacTOThl Ha BbIXOE OCYLLECTBISIETCA NOCPEACTBOM BHeluHero curHana (0 -
10 B, 0 - 20 mA, PWM).

3.3 O6cnyxuBaHue
YCTpONCTBO cneayeT perynsipHo npoBepsTb Ha NpeaMeT 3arpasHeHus 1, npu Heobxoau-
MOCTU, YACTUTb.

3.4 TpaHcnopTupoBKa
e YCTPOWCTBO yNakoBbIBAETCH 3aBOAOM-U3rOTOBUTENEM B COOTBETCTBUN C OTOBOPEH-
HbIM BUAOM TPaHCMOPTUPOBKM.
e YCTPOWCTBO CrieqyeT TPaHCNOPTUPOBaTh TONbKO B OPUTMHArIbHOW yNaKoBKe.
¢ Bo BpeMsi TpaHCNOPTUPOBKN criedyeT n3beraTb yaapoB U TONMYKOB.
o [lpu TpaHCNOPTUPOBKE BPYUHYIO COOMOAaNTe padyMHble Npeaesbl YeroBe4eCKom
NOABLEMHON N HECYLLIEN CUIbI.

3.5 XpaHeHune
e YCTPOWCTBO crefyeT CknaaupoBaTh B OPUrMHANIBHONM YNaKOBKE, B CyXOM U 3alLMLLEH-
HOM OT BIUSIHWS MOTOA4HbIX YCIIOBUI MecTe.
¢ 3beraiiTe 3KCTPEMANbHOr0 BO3AENCTBMSA XKapbl UNn xoroaa.
e 3beraiiTe CNMLLIKOM ONUTENBHOIO NEpMoaa XpaHeHusi, Mbl PEKOMEHYEM XpaHeHne
B Te4yeHune He bonee ogHoro roga (npv 6onee ANUTENBHOM NEpUoAEe XpPaHEHUs 4O
BXOZa B 3KCMslyaTauuto crieqyeT NpoKOHCYbTUPOBATLCS C U3rOTOBUTENEM).

3.6 YTtunusauwusa / NepepaboTtka
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PykoBogctBo no akcnnyataumn FRQ-4/10/16A MoHTax

41

A

4.2

YTunusaumsa gomkHa OCyLLECTBISTLCS HagnexalluM 1 He HaHOCSLWMM yliepba oKpy-
Xatolen cpene cnocobom, CornacHo ¢ TpeGoBaHNSAMM NOMNOXKEHWUIA 3aKOHOAAaTeNbCTBA.

MoHTax

OOLume ykasaHuaA

OcTtopoxHo!

Bo nsbexaHve noBpexaeHns yCTPOMCTBa B pe3yrbTate oWnboK Npy MOHTaxe unm
BINUSIHUS OKpY>KatoLle cpeabl, MpU MexaHU4YecKkoln yCcTaHoBKe crneayeT cobnoaatb
crnenyroLwme nyHKTbI:

e [leped MOHTaXOM YCTPOWCTBO CreayeT U3BneYyb 13 ynakoBK/ U MPOBEPUTL Ha Hanu-
Yre BO3MOXHbIX NOBPEXAeHWI Npy TpaHCcnopTupoBke!

e [lpnbop crnegyeT MOHTUPOBATbL HA YNCTON, HAAEXKHOW NMOBEPXHOCTM NMPU NOMOLLU
NpUCNoCcoBNeHHbIX AN 3TOW Lienn CPeAcTs, U He pacyanveaTts!

e [lpn MOHTaxe Ha CTeHax 06neryeHHoM KOHCTPYKLMM He AOIMKHO MPUCYTCTBOBATL
HUKaKNX HexenaTternbHbIX NOBbILLEHHbIX BUBPaLMiA Unun xe BO3AENCTBUIA OT yAapHbIX
Harpysok. B yacTHocTu, yaapbl ABepei, BCTPOEHHbIX B CTEHY 0BneryeHHom KoH-
CTPYKLMK, MOTYT MPUBECTU K BO3HUKHOBEHUIO CMMLLKOM BbICOKUX YAAPHbIX Harpy3oK.
MoaTomy B Nogo6GHOM criyyae Mbl peKOMEHAYEM He yCTaHaBnuBaTb YCTPONCTBO
HenocpeACcTBEHHO Ha CTEHe.

e CeepnunbHas CTpyXKa, BUHTbI 1 NPOYME NOCTOPOHHME NpeaMeTbl He JOSKHbI nona-
JaTb BOBHYTpb ycTpomncTaa!

e JlomkHbl 6bITb 0BecneyeHbl 3afaHHble MUHUManbHbIe PacCTOSHNS, NMO3BONSOLLME
6ecnpensiTCTBEHHbIV NPUTOK OXNaxaatoLLero Bo3gyxa 1 oTTok oTpaboTaHHOro BO3-
ayxa (<&~ MUHMManeHbI MOHTaXHbIN 06bEM)!

e YcTaHaBnvBaviTe yCTPONCTBO BHE 30H ABWMXEHUS, HO obecneunBanTe npu 3ToM Xopo-
wwn goctyn!

e [1ns kabenbHbIX BBOAOB UCMOMb3YOTCA NPUKpennsaemMble Npobku, Unn xe, anstepHa-
TUBHO, yCTaHaBMMBAKOTCA pe3bboBbIe 3arnyLKu. HeHyXHble anekTpudeckne BBoAbl
OOIMKHbI ObITb 3aKpbIThI!

¢ He noasepraiTe yCTPONCTBO NPSAMOMY BO3AENCTBUIO CONHEYHbIX Ny4en!

e YCTpOWCTBO NpeAHa3HavyeHo Ans BepTuKarnbHOro MoHTaxa (kabenbHble BXoAbl pac-
NOMOXEHbI BHN3Y). [OPM3OHTaNbHBIN MOHTaX UMM MOHTAX B NIEXayeM NMonoxeHum
[OMNyCKalTCA TOMbKO NPU TEXHNYECKOM 006peHNN CO CTOPOHBI npon3soauTens!

e O6paTuTe BHMMaHMe Ha Hagnexalnin oTBof Tenna (<& TexHnyeckue aaHHble MoLu-
HOCTb MOTEepb).

Tpebyemas MMHMManbHas nnowaab

[ns obecneyeHns 4OCTAaTOMHON BEHTUMSALMM YCTPONCTBA, CO BCEX €ro0 CTOPOH AOMKHO
ObITb paccTosiHMe He MeHee 50 MM 10 CTEH Kopryca, IBEPOK afeKTpoLlkada, kaHanos
ONsi NPOKNaaKy NPoBOAOB U T.4. Takoe e paccTosiH1e OOSMKHO cobnogatbest v npu
MOHTa)e HECKOIMbKMX YCTPOWCTB B HEMOCPeACTBEHHOW GNM30CT ApYr OT Apyra.
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PykoBoacteo no akcnnyatauun FRQ-4/10/16A MoHTax anekTpoobopyaoBaHus

4.3

4.4

4.5

[Mpn MOHTaxe Apyr Hag OPYroM HECKOSbKUX YCTPOMCTB BO3HMKAET ONaCHOCTb B3aUMHO-
ro HarpeBaHus. Takoe pasMmeLleHne BO3MOXHO TOMbKO B TOM Cllydae, ecrnv Bo3ayX,
BCacbIBaeMblil BEPXHVM YCTPONCTBOM, HE Ternree AoNyCTUMON TEMMepaTypbl OKpyxaro-
Len cpebl (<& TexHnyeckme aaHHble). T.e. TpebyeTcs COOTBETCTBEHHO OonbLuee pac-
CTOSIHWE UMK TennoBas U3onaums.

-

min, 50 mm

R

PLARRRERRRR R

MoHTaXx Ha OTKpPbLITOM BO34yXe

MoHTax Ha OTKpbITOM BO34yxe npu Temnepatype o -20 °C BO3MOXEH, ecnu yCTpon-
CTBO He OTKIMIYaeTCsl OT UCTOUHMKA NUTaHKSA. PacnonoxeHne ycTponcTBa AOMKHO
obecneyrBaTh eMy XOPOLLYHO 3aLLMTY OT aTMOCEPHbIX BO3AENCTBUIA, T.€. Takke Heob-
XOAVMMO UCKIOYNTBL NPsIMOE NonagaHue CONHEYHbIX nyyen!

MecTo ycTaHOBKM B YCINTOBUAX CEJIbCKOro X03AMCTBa

Bo n3bexaHue FIOBpe)K/J,eHMVI napamMmm ammmnaka, rnpu yCtaHoBKke B YCITOBUAX CEJIbCKOIro
XOBHI;ICTBa, yCTpOI?ICTBO, npn BO3SMOXXHOCTHU, crnefgyet MOHTUPOBaTb HE HENOCPEeACTBEH-
HO B XIéBY, a BO BCoMoraTesfibHOM nomMmeLleHunn.

BnusHue TemnepaTtypbl Npy BBOAE B 3KCNnyaTauuio
V3berante o6pa3oBaHNA KOHOEHCUPOBAHHOW BMaru U CBA3aHHbIX C HEN HapyLLeHui
paboToCcnoCcOOHOCTM NYyTEM XpaHEeHMs YCTPONCTBa NpY KOMHATHON TemnepaType!

MoHTax anekTpoobopynoBaHus

Mepbl NpefoCcTOPOXKHOCTH

OnacHOCTb 3/IEKTPUYECKOro TOKa

e PaboThl C geTansiMm 3NeKTpoo6opyAOBaHUA MOryT NPON3BOAUTL TOJNLKO KBa-
nucuumMpoBaHHbIe INEKTPUKM UMK NULa, 0byUYeHHbIe paboTe C 3NeKTPUYEeCKu-
MU npubopamu, noa HabnoaeHnem KBanuduLunpoBaHHOro aneKkTpuka, cornac-
HO C NpaBuamMmm TEXHMKN 6e30NacHOCTH.

e CregyeT yunTbiBaTb 5 OCHOBHbIX NpaBun anekTpobesonacHocTu!

e He paboTtainTe ¢ yCTPOMCTBOM, HaxoAsiLeMcsi NoA HanpsibkeHneM. [laxe nocne
OTKITHOYEHMUSA NPOMEXYTOUHbIN KOHTYP ellie NPoAoKaeT ocTaBaTbCsl NoA Ha-
npsikeHMeM. Heo6xoaMmo BbIKAATHL B Te4eHMe He MeHee TPeX MUHYT.

e B npotvBHOM cniyyae, ans obecneveHns HaaeXHOro MEKTPUYECKOro pa3mblKaHKs
MOXeT NoTpeboBaThCs BbINMOMHEHVE AanbHENLLNX MEPONPUATUIA.
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PykoBoacteo no akcnnyatauun FRQ-4/10/16A MoHTax anekTpoobopyaoBaHus

juud o

5.2

5.21

¢ [pu no6bIX paboTax ¢ TOKONPOBOAALWMMMU AeTaNnAMU UMK JIMHUAMU Bcerpga
LOJKEeH NPUCYTCTBOBAaTb BTOPOW COTPYAHMK, B Clly4ae Heo6Xo04UMMOCTHU FroTo-
BbIM OTKJTHOUYUTb HanpsKeHue.

e JneKkTpuyeckoe o6opyaoBaHue crieayeT PerynsipHo npoBepsiTb: ocrnabrneHHbIe
coeAuHeHus cneayeT NOATArMBaTh, a NOBpeXAEHHbLIe MpoBoAa Unu kadenu
cpasy Xe 3aMeHATb.

e JneKkTpolukac unm Bce GrIOKM 3NEKTPONUTaHUA crieayeT Bceraa AepXxatb 3a-
KPbITbIMU. [lOCTyN pa3peLleH TONbKO YNOSTHOMOY€HHbIM JIMLiaM C MOMOLL LI
KIkoya unu cneumanbHOro UHCTPYMeHTa.

¢ He pa3peluaetcs paboTa yCTponCTBa C OTKPbITLIM KOPMYCOM, TaK Kak BHYyTpU
YCTPOMCTBa HAXOAATCSH TOKONpPOBOAsLNe, oronéHHble aetanu. HecobniogeHue
[AaHHOro yCrioBUSA MOXET NPUBECTU K Cepbe3HbIM TpaBMaM.

e B cny4yae MeTannuyeckux kabenbHbIX BBOAOB C MOMOLLLIO 60NTOB criegyeT
M3roTOBUTbL COeAMHEHME 3a3eMNAIoLEero NpoBoaa ¢ HUXKHeM YacTbHo Koprnyca.
BBopa B akcnnyaTauuio paspeluaeTcs TonbKo B TOM crlyyae, ecrniv 3Tu 6onThbl
yCTaHOBMNEHb! Haanexawmm obpasom!

¢ [lonb3oBaTenb YCTPONCTBA HECET OTBETCTBEHHOCTL 3a COONIOAEHME INIEKTPOMArHUT-
HOI COBMECTMMOCTW BCEWN YCTAHOBKM COrNAacHO MECTHbLIM AENCTBYHOLLMM HOPMaM.

e JnekTpoob6opynoBaHMe HM B KOEM Clly4ae Helb3sl YACTUTb C MOMOLLbI BOAbI
WIU UHBIX XXUAKOCTEN.

UHdopmauusa
Bce cooTBeTCTBYIOLME NOAKMHOYEHUS NpeacTaBneHbl B MNpuUnoxeHun Kk gaHHOMY
PykoBogcTtBy no akcnnyataumm (5 Cxema coegnHeHuin)!

MoHTax ¢ cobnrogeHnem 3NeKTPOMarHUTHOU COBMECTUMOCTH

U3ny4yeHne nomMmex 1 npoksriagka nposoaos

[Ons Toro, yTo6bl M3bexaTb NOMEX, BO3HMKAOLLUX BCreACTBME Mapa3uTHbIX CBA3EN U
rapaHTMpoBaTb COBMOAEHNE YPOBHA NOMEX pagmnonpremy, CoeauHUTENbHbIE NPOBOAA
B KNEMMHbIX KOpobKax anekTpogBuratenen n B KOHTponnepe Heobxoammo caenatb Kak
MOXHO 6onee KopoTkUMK. [Mpn 3TOM, pacCTOSHMSA MeXay TOKOMPOBOAALLMM NPOBOAOM,
NPOBOAOM 3MEKTPOABUraTENS U CUrHaNbHbLIMK NPOBOAAMM AOSKHbI ObITb MO BO3MOXHO-
CTU BONbLUMMN.

Mpu npoknagke sKpaHMPOBaHHbIX MPOBOAOB criedyeT usberartb Tak HasbiBaeMbIx “Pig-
Tails” (06pa3oBaHuNs HUTEN B BUAE CBUHOIO XBOCTMKA) 9KpaHa. QKpaH AOIDKEH yKrabl-
BaTbCS Kak MOXHO Brivke K CoeanHUTENbHbLIM KIeMMaM 3KpaHMpOBaHHOMO NpoBoaa 1
npv 3TOM LOSMKEH ObITb Kak MOXHO 60oree KOpOTKUM, MAOCKUM (YMEHbLUEHNE NHAYKLMN)
1 AomkeH ObITb NoABeAEH K COeAMHEHUNIO 3aLLMTHOrO NpoBoa 6e3 BO3MOXHOCTU ero
NCTUPaHUS.

Mpu MOHTaxe yCTpoNCTBa B pacrnpedenuTenbHOM Lkady cnegyeTt o6paTtuTe BHUMaHue
Ha TO, 4YTObbI “ropsume” (T.e. co3garoLlme NoMexun) NpoBoAa Y MOMEeX03aLUULLEHHbIE
NpoBOAa He ykNnaablBanuch B OAHUX U TeX e KabenbHbIX kKaHanax.
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PykoBopacTtBo no akcnnyatauun FRQ-4/10/16A MoHTax anekTpoobopyaoBaHus

5.2.2

5.2.3

5.2.4

5.3

5.3.1

JlnHua gBurartens

OkpaHupoBaHue NpoBoAoB anekTpoasuratenen (U, V, W, PE) 4OMKHO GbITb ABOVHbLIM
(ABYXCTOPOHHUM), T.€. Ha 3NEKTPOABUraTerne U Ha KOHTPOJIIEPE OHO JOSMKHO ObITh
COEAVHEHO C 3aLMTHbIM MPOBOAOM.

Mpu ncnonb3oBaHMN SKPaHMPOBAHHOIO MPOBOAA AMEKTPOABUraTens Knacc npeaernbHbIX
3HaveHun B cornacHo EN 55011 cobntogaetcs ona npoeoga, AnvHa KOTOPOro cocTa-
BnsieT makc. 10 m.

OKpaHvpoBaH/e coeanHUTENBHOro NPoBoAa AfS TePMOCTaTUYECKOro BbIKroYaTens
“TB” (TEpPMOKOHTaKT) Unn gatymka Temnepatypbl “TP” (TepMOpe3ncTop ¢ NONOXUTENb-
HbIM TEMMEpPaTypHbIM KO3(POULIMEHTOM) AN 3aLUMTBI SNEeKTpoABUraTens OMmKHO bbiTe
C OOHOW CTOPOHbl COEAMHEHO HA KOHTPOMMepe C 3allMTHbIM NPoBOAOM. JIMHUM Nogayum
3HEPrun He OOMKHbI NPOKaAbiBaTbCs B OOHUX U TeX e KabenbHbIX KaHanax, Kak
npoBoAa anekTpoaBurartens.

JInHum uenu ynpasneHus

Bo nsbexaHue napasmTHOM CBA3N HEOOX04MMO cObMoaaTh AOMKHOE PAcCTOSIHUE MeX-
[y CEeTEBbIMU NINHUSIMU U NIMHUAMU ABUraTens. [nuHa nuHuin Lenu ynpaeneHus He
noskHa npesblwaTtb 30 M; HaunMHasga oT 20 M, ux criegyeT akpaHupoBatb! MNpu ncnone3o-
BaHWN 3KPAaHUPOBAHHOW NNHUW, 3KPaAH AOIMKEH ObITb COEAMHEH C 3a3eMMSAOLLUM NPO-
BOZIOM C OZHOW CTOPOHbI, T.€. Y PETyNUPYIOLLEr0O YCTPOMCTBA (Kak MOXHO Gonee KopoT-
KOe COeVMHEHME C HU3KUM YPOBHEM MHAYKUMM!).

Tok BbiCcLIeN rapMOHUKKN AnAa yctponctea < 16 A

CornacHo EN 61000-3-2 3T yCTpONCTBa KnaccuuLumMpyoTcsi B Ka4ecTBe
“npodeccroHansHoro” obopynoBaHus. NMoaToMy Mx NPUMEHEHNE OrpaHNYMBaETCS XO-
3ACTBEHHOW AeATENbHOCTbLIO, OnpeaeneHHbIMU NPodeCcCUsiMU U MPOMbILLIEHHO-
CTbHO.

[onyckaeTcs noakntoYeHne K CeT HU3KOBOSILTHOTO HarnpsikeHusi (06LLeCTBEHHbIE ce-
Tn), ecnu 310 ByaeT pa3pellueHo COOTBETCTBYHOLLMM KOMMETEHTHLIM 3HEprocHabxxaro-
MM NpeanpusiTuem.

MopgkrnoyeHue K ceTn

CeTeBoe HanpsikeHue

MoakntoyeHne K ceTu ocylecTensieTcst Ha knemmax: PE, L1, L2, L3. MNpu aTom cnepyet
obsa3aTenbHO cobnogath yKkaszaHusa gonycka Ans CETEBOro HanpshkeHus (<5~ TexHude-
CKWe JaHHble 1 pa3melleHHas cboky ppmeHHas Tabnmyka ¢ nacnopTHbIMU AaHHLIMK).

OnacHOCTb 3NEeKTPUYECKOro Toka
He npurogHo gnsa cuctem IT!
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PykoBopacTtBo no akcnnyataumm FRQ-4/10/16A  MoHTax anekTpoobopynoBaHus

5.3.2

A\

5.3.3

YN

5.5

5.5.1

juud o

Tpe6yeMble XapaKTepuCcTUKN KayectBa CeTeBOIro HanpsixeHusa

OnacHOCTb 3NEeKTPUYECKOro ToKa
CeTeBoe HanpsXKeHne JOIMKHO COOTBETCTBOBATL Xapakrtepuctvkam kadectsa EN 50160
1 HOpMaM HanpshkeHusi, onpegenéHHeiM B IEC60038!

Tok yTeukn, NOCTOAHHOE CoeAUHEeHUe, 3aLMUTHbIN NPoBoA

OnacHOCTb 3NEeKTPUYECKOro Toka

MakcuManbHbIN TOK yTeYKU 3aBUCUT OT TUMNa YCTPOMCTBa U NOJaBaeMoro ceTeBo-
ro HanpsbkeHus (-5~ TexHu4yeckue AaHHble). KacaTenlbHO NOCTOAHHOIO coeAuHe-
HUA N UCMOJTHEHUA NOAKITHYEHUs 3aLUTHOrO NPoBoAa 0653aTesNIbHO BbINOMHAOT-
csl Tpe6oBaHUsA NpeanMcaHumn AN ToKa yTeUYKU C y4eTOM AeACTBYHOLMX MECTHbIX
HopM (ansa EBponbl -5~ EN 50178 nyHkT 5.2.11 unn 5.3.2.1 n 1.4.).

MuHuManbHoO gonycTumMoe nonepevyHoe ceveHue 3almUTHOro NpoBoaa npwm no-
CTOSIHHOM coeauHeHuu = 1,5 mm?!

Cuctemnl ¢ aBapMﬁHbIMM BbIKJTHO4ATENAMM U30ObLITOYHOIO TOKa

OnacHOCTb 3M1EKTPUYECKOro TOKa

Mpu ncnonb3oBaHMM CXeM 3alUThLI OT TOKa YTEeUKM crieayeT obecneynTb, YTOObI
OHU ObINK “4yBCTBUTENbHBLI KO BceM Tunam Toka” (tun B). CornacHo EN 50 178,
cTaTbs 5.2. ycTaHOBKa NPO4YMX CXEM 3alLUThI OT TOKa YTEYKM He pa3peLuaeTcs.
[nsa o6ecnevyeHns Kak MOXXHO Gornee BLICOKOW 6e30MacHOCTU AeATEeNbHOCTY NpuU
MUCMOJIb30BaHMM CXEM 3aLUUThbI OT TOKA YTEYKU Mbl PEKOMEHAYEM CUuiy Toka OT-
KntoyeHnsa 300 mA.

BbiBOA cTaTuyeckoro npeoGpasoBaTenﬂ 4YacToThbl

MopgknrouyeHne gBurarens

MopknioyeHne anekTpogBuraTens ocyllecTanseTcs kK knemmam: PE, U, V, W. MNpu
Bbl6ope Buaa nogkntodeHns (Y unm D) Heob6xoanmo yunTbiBaTh AaHHbIE 3NEeKTPOABUra-
Tens (pupmeHHasa Tabnuyka ¢ nacnopTHbIMKU AaHHbIMK) (=&~ XapakTtepuctukm U /fu
TexHuyeckne gaHHble).

UHdopmaumsa

e Ecnu k npeo6pasoBaTesiio YacTOThbl MOXET ObITb NOAKITHOYEH TONLKO OAUH
aneKTpoABurartenb, TO B 3TOM Crly4yae He AonycKaeTcsl napansenbHbIN Pexum
paboTbl HECKONbLKUX anekTpoaBurarenen!

e MakcumanbHas gfiMHa 3KpaHMPOBaHHOIO NpoBoAa AneKTpoABUraTens cocra-
Bnset 10 M. Ucnonb3oBaHue npoBoAa Gonblien ANvHbI He aonyckaeTcs!
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PykoBopacTtBo no akcnnyatauun FRQ-4/10/16A MoHTax anekTpoobopyaoBaHus

5.5.2

A

5.5.3

Bbikntoyatenb Mexay yCTPOMCTBOM ynpaBreHUs U aBuraterniemM (PeMOHT-
HbIX BbIKNOYaTenb)

PeMOHTHbIN BbIKMOYaTENb NPEANOYTUTENBHO YCTaHaBNMUBaThL Nepen yCTPOWCTBOM
ynpaBneHus (NoABOA BbIKNoYaTens).

Mpu nonHOM OTKNOYEHMM (06LLasa Harpy3ka) Nocne KOHTporrepa AOIMKHO OTKITHUUTLCS
pasbnokmpoBaHue (6rnokuposka perynartopa = BbIKI1. / BKJ1.). T.e. Tpebyetca gononHu-
TEMbHbIN BCNIOMOraTernbHbIN KOHTaKT. BkntoyeHne anekTpoasuraTensi c o4HOBPEMEH-
HbIM pasbnokuposaHuem (BKI1.) cnocobctByeT 6e3onacHoMy NOAKIIOYEHNIO NMPY HE3Ha-
YUTEMNbHOW PerynMpoBKe KOHTpornepa.

OcTtopoxHo!

Mpy nogknoYeHUn ABUraTens u cyllecTBytoLel Ae6GnoknpoBke, B onpeaenéHHbIX
o6CcTOSATENBCTBAX 3TO NPOMCXOAUT MPU MOSTHOW PeryfiMpoBke YCTPOMUCTBA YNpaBneHus.
OTO MOXET NPUBECTU K OTKITHOYEHMIO M3-3a MOBLILIEHHOIO HAMPSHKEHUSI.

Xapaktepuctuka U/f
Ownarpamma 3agatowmii curHan u xapakrepuctuka U/f (nuHeriHas)

Uout

A
100 % Fedge = Fmax
Fort
L AL
Usian = 0 % T 1 1T 1 1 > Fou [HZ]

0 5 10 15 20 25 30 35 40 45 50
T T 1 T T T T T T > Analog In 1
b5 1 2 3 4 5 6 7 8 9 10 0.10V
1 2 4 6 8 10 12 14 16 18 20 0.20mA
5 10 20 30 40 50 60 70 80 90 100 0..100%PWM|, . . -

v_u_f_dia_icontr_0_10v_fix.vsd

AHarnozosbili 8xo0:  CueHarn, 3adaroujuti yucio obopomos (0 - 10 B, 0...20 MA, 0...100 % PWM)
Fout: Yacmoma Ha ebixode

Uout: HanpsixeHue Ha ebixode

Ustart:  [Nyckosoe Harp.

Foff: YACTOTA OTKJ/IHOY

Fon: Yacmoma ekntoyeHusi

Fedge: [lpeden. yacmoma

Fmax: MakcumanbHas yacmoma
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PykoBoacteo no akcnnyatauun FRQ-4/10/16A MoHTax anekTpoobopyaoBaHus

5.6

n

5.7

3awmuTta aoBuratens
3alwmTa aBuratens BO3MOXHa npu NOMOLLM NOAKIYEHNA TePMOCTaTHbIX BblKMovaTe-
nen “TB” (TepMOKOHTaKTOB) unu TepmoaaTymkos “ TP” (no3nctopos).

HacTtpoeuHbiv nepekntovatens “J1” B Kopnyce KIieMMHOW KOPOGKM AOMKeH ObITb YyCTaHO-
BIleH B COOTBETCTBUU C UCMONb3yEMbIM TEPMO3JIEKTPUYECKUM pere.

AnekTpoaBuUrarenb ¢ AaTYNKoOM Temnepartypbl “TP” TP
[nsa anekTpoaBuraTener ¢ gatynkom Temnepatypbl “TP’HacTpoeyHbln nepekntoya-
Tenb BCTaBrsieTCs CBepXy (3aBoAckasi HacTpovika).

K ogHOMy ycTporCTBY MOXET ObITb NOCNEA0BATENbHO NOAKITIOYEHO MAKCUMYM LIECTb
oTaenbHbix gatunkoB Temnepatypbl (DIN 44081 nnm DIN 44082).

J1

AnekTpoaBUraTenb ¢ TePMOCTaTUYECKUM BbikntovaTenem “TB” TB
[nsa anekTpoaBuraTenei ¢ TepMocTaTnyeckmm Bolknioyatenem “TB” HacTpoeyHbIn

J1
nepekntoyatens “J1” gomkeH ObiTb BCTaBMEH CHU3Y.

Mpwu cpabaTtbiBaHNW NOAKNIOYEHHOTO TEPMOCTATUHECKOrO BbIKMIOYATENS UMW AaT4nKa

Temnepartypbl (pa3MmblkaHne mexay AByms knemmamu “TB/TP”) ycTponcTBO OTKMOYaeT-

CS U He BKIIoYaeTCs MOBTOPHO.

Axopb pene “K1” onyLueH, knemmbl “13” - “14” pazbefmnHeHbl. CurHanbHas namna

MUraeT ¢ KoAom (-:é"' IwnarHoctuka / HeucnpasHocTy).

B0o3MOXHOCTM NOBTOPHOIO BKITHOYEHUSA NMOCIIe OXNaXAeHUsA NPUBoOAaA, T.e. Npu

BOCCTaHOBIEHMUUN cOoeaAUHEHUA Mexay obenmun knemmamm “TB/TP” nyTtém:

e OTKIOYEHMUS U NOBTOPHOIO BKIMHOYEHUS CETEBOrO HaNPsHKEHUS.

e Yepes umgpoBor Bxo Ha AUCTaHLMOHHOe yrpaBreHne (pa3bnokmposaHue BKIT. /
BbIKI.).

OnacHOCTb 3MEeKTPUYECKOro Toka

e OTOenbLHO 3KPaHMPOBAHHbLIN COeAUHUTENbHbLIV NPOBOA AN TEPMO3NEeKTpuye-
CKOro pene.

e Ha knemmbl “TB/TP” Henb3s nogaBaTb BHeLHee HanpshkeHue!

AHanoroBbin Bxog “E1” ana 3agaBaemon BenM4MHbI Yncna obopo-

TOB BEHTUNATOpPA

YCTPONCTBO CHabXeHO aHanoroBbIM BXOAOM AMsi BBOAA YACTOTbl BPALLEHUS] BEHTUNS-
Topa. MNMogkntoyeHune “E1” / “GND” (AHanoroBbin Bxog 1).

3aBOofCKOM YCTaHOBKOM BHELUHMX WTekepoB “E1.1” n “E1.2” asBnsieTca ycTaHOBKa B
NoNoXeHnn ANsi cMrHana 3agatowero yacTtoTty BpatleHms 0...10 B.

Onsa curHana 0...20 MA unu curHana PWM npegycMoTpeHbl COOTBETCTBYHOLLME MOSOXEe-
HUSI LUTEKEPOB.
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PykoBoacteo no akcnnyatauun FRQ-4/10/16A  MoHTax anekTpoobopynoBaHus

BO3MOXHOCTM yCTaHOBKM Yncrna o6opoToB

0...10 B (3aBopackas HacTpowiKa)

HacTpoiika nocpeacTBOM 3afatoLLero curHana ot BHeLWHero uctoyHnka 0...10 B
wnun

BBop uncna 060poToB ¢ nomoLLbto BHelwHero noteHunometpa (10 kQ) Ha knemmax “+10 V” n
“GND”nocpeactBoM nonsyHka Ha knemme “E1”.

Analog In 1
10 V DC Out

-
£
o
kel
©
c
<

=3l
=39l
<
m

| D1 IGND‘ ’ E1 | D1 IGND|10V‘

10 kQ

+ 1

300811
0..10V i_jumper_if_basic_0_10v.eps

0...20 mA

HacTpowika nocpeacTBOM 3afatoLlero curHana ot BHelHero uctoyHnka 0...20 MmA.

[O] mum|
=9

3

>

0| Analog In 1

E D1 |GND
E1,1 E1,2
N 1| s
0...20 mA
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PykoBoacteo no akcnnyatauun FRQ-4/10/16A MoHTax anekTpoobopyaoBaHus

0...100 % PWM
HacTpoWika nocpecTBOM 3afatoLlero curHana ot BHeLUHero uctovyHnka PWM

. a3 . 33
£ o O £ O o
2 o o 2 o 0o
© > > © > >
< 2 g < ° 3

PWM
E1 | D1 [GND| 10V |24V PWM | E1 | D1 [GND|10V |24V
(10V)
E1,1E1,2 z E1.1E1.2
N

10 kQ

GND

PWM

. f=1..10 kHz
+ - 310112
15..28 V

f | OnacHOCTb 3MEeKTPUYECKOro TokKa

e He BCcTaBnsmnTe WTEKep Nog HanpsXKeHWeM, y4nTbiBanTe ykazaHusa mep 6esonacHo-
ctu!

e OG6palyariTe BHUMaH/e Ha NpPaBUIibHYI0 NOMSAPHOCTb curHana!

e Hwu B KOeM crnyyae He NogaBanTe CETEBOE HaMpshKeHWe Ha Bxog curHana!

5.8 BbixogHoe HanpsixeHue “10 B”
OnekTponuTaHue, HanpumMep, AN YCTaHOBKU Yncna o60pOTOB Yepes BHELIHUWIA NOTEH-
umomeTp.
MoaxkntodeHune: “10 V” - “GND” (makc. Harpyska =&~ TexHn4yeckue aaHHble n Cxema
COeaUHEHNI).
He ponyckaeTtca coeMHeHne Apyr C APYroM BbIXOA0OB HECKOJSbKUX YCTPONCTB!

5.9 O6GecneyeHue anNeKTpPoONUTaHUA ONs BHELWWHNX YCTPOUCTB (+24B,
GND)

[na BHELHMX YCTPONCTB, HAanpumep, Ansa AaTynka, BCTPOEHO NUTAtOLLEE HaNpPsKeHUe
(MaKc. ToK Harpy3ku <&~ TexHu4eckune AaHHbIe).

[Mpn BO3HWMKHOBEHUN NEPErpy3Kkn UM KOPOTKOro 3ambikaHus (24 B - GND), npouncxogut
OTKIMHYEHNE BHELLHEW nogayn NUTaHns (CaMOBOCCTaHaBMUBAKLLMACA NpeaoXpaHu-
Tenb). YCTPONCTBO NpUBOAUTCS B AeicTBue Yepes “Copoc” n paboTaeTt ganbLue.

He ponyckaeTcsi coeguHeHWe Apyr ¢ APYroM BbIXOLOB HECKOTbKUX YCTPOUCTB!

5.10 HOe6GnokupoBka, yctponucteo BKIl. / BbIKI. (undpoBoin Bxog 1 =
D1)
OnekTpoHHOoe BbikNoveHre 1 Copoc nocne HencnpaBHOCTY ABuraTens Yepes 6ecrno-
TeHUManbHbIA KOHTaKT Ha knemmax “D1” - “24 B (BxogHOe CONpOTUBIEHNE U Anana3oH
HanpsxeHns ” TexHu4eckne gaHHbIe & .
e Yctponicteo “BKJ1.” npn 3aMKHYTOM KOHTaKTe.
e Yctponicteo “BbIKI1.” npy pa3aomMKHYTOM KOHTaKTe.
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PykoBopacTtBo no akcnnyatauun FRQ-4/10/16A MoHTax anekTpoobopyaoBaHus

A

5.11

5.12

5.13

YnpaBrneHue yepe3 koHTakTbl 6e3 noTeHumana, noaknt4aeTcs Manoe HanpshkeHne
0OKoJo 24 B nocTosiHHOrO TOKa.

OnacHOCTb 3NeKTPUYECKOro Toka

e [lpy gUCTaAHLMOHHOM YMNpaBlEHUN PeErynsiTopa B BblKIOYEHHOM COCTOSIHAM aKTUBa-
LS He Npou3BoAnTCS (OTCYTCTBME pa3BA3KM NoTeHumanos cornacHo VBG4 §6)!

¢ Hu B KOeM cryyae He noJaBaTb CETEBOE HAMPsHKeHe Ha LndpoBbie BXoabI!

Beixoa pene (K1)

Mopgaya coobLeHusi o paboTe obopyaoBaHNS MW yNpaBneHne aneKTpoaBuratenemM
YCTaHOBKM MOJIOXEHNS 3aCMOHKN BO3MOXHbI Yepe3 GecrnoTeHLmMarnbHbIN KOHTaKT pene
“K1” (Makc. anekTpuyeckas Harpyska Ha KOHTaKT =&~ TexHudyeckune gaHHole u Cxema
3NEKTPUYECKNX COEOANHEHWIN).

Mpu perynupoeke nocpeacTtBoM 5 Ny AKOpb pene BTSHYT, T.e. kneMmmbl “13” n “14”
NnepeMKHyTbI.

Mpwu He3HaunTeNbHOM perynuposke (Huxke 3 I'y), oTkMoYeHne Yepes pasbnoknpoBaHue,
OTKIIOYEHMNE CETEBOIO HANPSKEHNS UIN Xe NPU BO3HWKHOBEHMWN HENCNPaBHOCTU SKOPb
pene onagaer.

MoakntoyeHue B 06x0n

Mpw nogkntoyeHun B 06xon (06xof perynsitopa nop HanpspkeHnem) Heobxoaumo obpar-

UTb BHUMaHWE Ha criegymoLlee:

¢ [1ByCTOPOHHSS BrIOKMpOBKa CETEBOrO KOHTAKTOPa U KOHTaKTopa napansensHOro KoH-
Typa.

e 3apepxKa nNpu NepeknioYeHnn MrMHUMansHo 1 cekyHaa.

e [lpun OTKMIOYEHWM 3aLmMTbl Ha BbiBOA cTaTM4eckoro npeobpasoBaTens 4acToThl
“Pasbnokuposanue” (BKI1. / BbIKI1.) nomkHO ObITb pa3oMKHYTO, a NpuW BKMOYEHNN
CHOBa 3aMKHyTO. [Tocrne oTKNYEeHUst BpeMs OXuaaHus nepes noBTOPHbIM BKIHOYe-
HUEM LOIMKHO cocTaBnaTb He meHee 90 cekyHA!

¢ Hu B koem criyqae He nopaBaliTe ceTeBOE HanpsbkeHre Ha Bbixod npeobpasoBaTens
YacToThl!

I10Te|-|u,uan noaknr4vYeHUs ynpasndrowero HanpsaxeHus
MopkntoyeHne ynpaenstowero HanpsxeHus (< 50 B) oTHocuTtes k obwemy noteHuuany
3a3emneHuns GND (uckntoyeHune: 6ecnoTeHumanbHble KOHTakThbl pene). Mexay coeaum-
HEHVSIMU C YNPaBnsoLWMM HaNpsXkeHMeM ¥ 3alMTHLIM MPOBOAOM CYLLECTBYeT ranbBa-
Hu4eckas passsska. HeobxoanMo yaocToBepUTLCS B TOM, YTO MakcMmarnbHoOe Hanps-
X€HWe MOCTOPOHHEr0 MCTOYHMKA Ha MOAKIIOYEHUAX YNPaBASIOLLEro HanpsXKeHns He
MoxeT npeBbiwaTe 50 B (Mexay knemmamu “GND” n 3awmTHeIM npoBogom “PE”). B
cnyyae HeobxoaMMOCTU, MOXET ObITb N3rOTOBIIEHO COEAMHEHME C NOTEHLMANOM 3a-
LIMTHOro NpPoBOAA; crieayeT YCTaHOBUTb NepeMblvky mexay knemmon “GND” n coegu-
HeHveMm “PE” (knemma ansi akpaHMpoBaHus).
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PykoBoacteo no akcnnyatauun FRQ-4/10/16A BBopg B akcnnyaTaumto
6 BgBop B 3kcnnyaTauuto

6.1 Mpeanockisnikn ona BBoga B 3KCnslyatauuto

OcTopoxHo!
A 1. YCTpOMCTBO AOIMKHO MOHTMPOBATLCS M NMOAKMOYaTLCS COrflacHo ¢ PyKoBOACTBOM MO
aKcnnyaTauuu.
2. Cnepayert ellle o4vH pa3 NpoBEPUTb NPaBUITbHOCTb BCEX MOAKITOYEHWN.
3. CeTeBOe HanpsikeHne OOIMKHO COOTBETCTBOBATb AaHHbLIM, yKka3aHHbIM Ha Tabnuuke
N3roToBUTENS.
. He pomxeH npeBbIaTbCsl paCY€THbINA TOK, YKa3aHHbIA Ha Tabnuyke N3rotoBuUTeENs.
5. B onacHon 30He He AOMKHbI HAXOAMUTLCS NAN UMK NPeaMEThI.

N

7 OwmnarHocTtuka/ HemcnpaBHOCTHU

Pabouee cocTosiHMEe CUrHaNM3nMpyeTCcsl C NOMOLLbIO CBETOAMOAA pexuma paboTsl no-
CpeacTBOM MuUraroLLero Koaa.

Qﬁi OFF ¢
7% ON

1x
2x
3x
4x
5x

(PR = o m m — i — i — i —

A = = = mm o e—— o m o E h —— o m m o e—— ]
[P = = = ma m a e—— o m EE o h —— i mEm o e—— ]
[P = = = mm m a h —— i E o E m E —— o mm  —]
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L = = = mm mm e mn R R —— e a m R E o m m o m —
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17x 10012014

fash_expiain_1_17.vsd

Pene Peakuus KoHTponnepa
Kon MosicHeHue
K1 YctpaHeHue

YCTPONCTBO OTKITOYaEeTCH nNpu
cboe ceTeBOro HanpsKeHus
“BbIKI1.” n cHoBa aBTOMaTM4ECKU
AKopb pene oTnylueH, |OTCyTCTBUE CeTeBOro Hanpsxe- | BKIIO4AETCA Npu BO30GHOBIIEHNM
13 - 14 pasbeanHeHbl |Hus HOpMarbHOro 3NeKTPOoNUTaHUst
“BKI.”.

[MpoBepuUTbL CETEBOE HaMpPsHKEHUE
1 BXOOHOW NpeAoXpaHnuTENb.

OFF
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PykoBogctBo no akcnnyataumn FRQ-4/10/16A

[wnarHocTtuka / HencnpaBHOCTU

Pene Peakuus KoHTponnepa
Kop K1 MosicHeHue YCTpaHeHve
Mpu perynupoBke
cBbiwe 5 'y BTAHYT
(knemmbl 13 - 14 nepe-
ON MKHYTbI). HopmanbHbIi pexxum paboTbl 6e3
Mpw perynupoBke HeucnpaBHOCTU
Hwxe 3 'y oTnyLueH
(knemmbl 13 - 14 pa-
30MKHYThbI)
OTcyTcTBUE Ae6NOKUPOBaHMUA =
BbIK/. OTKntoYeHNe Yepe3 BHELIHWUI KOH-
1 AKOpE perne oTnyLUeH, «ry 47 TaKT (58~ pasbnokupoBaHue, yc-
13 - 14 pasbeanHeHbl |He NepeMkHyTbI kieMmbl D17 - . ’
“24 /" (UndbpoBoit Bxoz 1). Tpovicteo BKI1. / BbIKI1.).
AKTUBHOEe ynpaBrieHue TemMne-
patypon
[ns Toro, 4To6bl NpefoXpaHnTL
YCTPOMCTBO OT NOBPEXAEHUS
BCINeCTBME CIULLKOM BbICOKOW
BHYTPEHHEW TemnepaTypsl, B pac-
0 NMOpPsKEHUN UMEETCSI aKTUBHOE
pu perynmpoBke ynpasneHve TemnepaTypon. [Mpu
ceblwe 5y BTAHYT BO3pacTaHuu Temnepatypbl cebl- | [py nageHun TemnepaTypebl Npo-
(knemmbi 13 - 14 nepe- o YCTaHOBMEHHOTO NpeenbHOro |MCXOAUT NMHEHoe Bo3pacTaHue
2 MKHY TI). 3HAYEHNSI, NPOUCXOANT NNHEHOE | PerynMpoBKU.
Mpw perynuposke YMEHbLLEHUE PeryrimpoBaHus. KOHTpOsb OXMaxaeH1s KOHTpOr-
HKe 3 T OTMYLLEH | Uro6p 36exaTb BHELWHEro OT-  |mepa
(knemmbl 13 - 14 pa-  yni046Hua Boel ycTaHOBKM H3-3a
30MKHYTbI) pexuma paboTbl, yMEHbLIEHHOTO
BCINeACTBME CNULLKOM BbICOKOM
BHYTpEHHE Temnepatypsbl (Npu
[onyckaemMoMm pexume paboTbl
KOHTponnepa), Yepes pere He ne-
penaetcs kakoe-nmbo coobuieHve
06 oLwmnbke.
BbinapgeHue dasbl Mocne30TKNYeHns, Npy HanNMYUn
KoHTponnep nmeet B cBoeM pac- |IEKTPONUTaHNs NOBTOPHAA MNo-
Nops>XeHUU BCTPOEHHOE yCTpoi- | MbITKA 3anycka OCyLLeCTBAAETCs
CTBO KOHTpOnd gas, KoTopoe B yepes NpubIN3NTenbHO 5 CekyHA.
Cny4yae BO3HMKHOBEHUS ceTeBoit | ITO GYAET NponcxoanTb A0 TeX
4 SIKOPb pesie oTnyLeH, |MOMEXH (oTkasa npenoxpaHuTens |MOp, noka cHoea He GyayT BoccTa-

13 - 14 pasbeanHeHb!

WU NCHE3HOBEHUSA ceTeBON ha-
3bl) OTKIHOYAET YCTPOMCTBO C 3a-
[epXXKol no BpemeHu (okono 15 c).
DyHKUMS 3aaeTCs TONbKO Npu J0-
CTaTOYHOW HarpysKe KOHTporne-
pa.

HOBJIEHbI BCE TpU ceTeBble (hasbl.
[MpoBepuTb CETEBOE HaMpsBKEHUE.
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PykoBogctBo no akcnnyataumn FRQ-4/10/16A

[wnarHocTtuka / HencnpaBHOCTU

Pene Peakuus KoHTponnepa
Kop K1 MosicHeHue YCTpaHeHve
HeucnpaBHoctb IGBT YCTPONCTBO OTKITHOYEHO, NOBTOP-
3aMblkaHue Ha 3eM UnNn KopoT- |HasA NonbiTka 3anycka NPOUCXOANT
Koe 3aMblkaHue Ha Bbixofe npeob- |Hepes npubnuantensHo 60 cek &
pasosarens. koA 9.
OKOH4YaTeNnbHOE OTKIIOUEHE,
6 SIKOpb perie OTMyLLUEH, ecnu nocne TpeTbel NOMNbITKX 3a-
13 - 14 pazbeauHeHbi nycka noBTOPHOE pacrio3HaBaHve
OLUMGKM NPOVCXOAUT C MHTEPBA-
nom < 60 cek.
C6poc yepes pa3brnokmpoBaHue
unu BKIJ1. / BbIKJ1. ceTeBoro Ha-
NPSPKEHNS.
MpomexyToUHbIN KOHTYP MoHu- |Moaynsaums npu NOHWXEHHOM Ha-
XEeHHOoe HanpsikeHue NPSPKEHNUN CPa3y e OTKIHYaeTcs,
Hanpsi»keHne npomMexxyTo4HOro coobLeHne 06 ownbke nogaetcs
KOHTYpa B TeueHue Gonee Yem yepes 75 cek.
7 SIKOPb pene oTnyLLeH, |79 CEK HUXe yCTaHOBMEHHOTO ABTOMaTMYeCKOe NOBTOPHOE
13 - 14 pazbeauHeHbl |MPEAENBHOTO 3HaYeHus. BKITHOYEHWE U BbIKMIOYEHWE, ECMN
HanpsbKeHne B Te4EHUE MUHUMYM
5 cek npeBbILLIAET YCTAHOBMNEHHOE
npeaensHoe 3HayeHuve.
[poBepuTb ceTEBOE HaMpsbKeHKe.
MpomMexyTouHbIN KOHTYpP MoHK- Moaynauvst npy NoBbLILEHHOM Ha-
XXEHHOe HanpshkeHue NPSPKEHNUUN CPa3y e OTKIHYaeTCs,
HanpsikeHue npomexyToyHoro  [coobuieHmne o6 owmnbke nogaercs
KOHTYpa B TeueHue Goree yem 75 |4epes 75 cek.
CeK BblLLIE YCTAHOBMNEHHOrO NpeA- |ABTOMATUYECKOE NOBTOPHOE
€NbHOT0 3Ha4YeHUs. BKJIOYEHWE U BbIKMIOYEHWE, ECIN
8 AKOpb PeNe OTAYLUEH, | b 1411HoM MOXET BbiTh CAMLWKOM  |HAMPSHKEHUE B TEYEHNE MUHUMYM
13 - 14 pasbeanHeHbl o 00106 ceteroe Hanpsokerne |15 CEK HIKE YCTAHOBMEHHOMO
unu paboTa anekTpoasuratens B |MPeAENbHOI0 3Ha4eHus.
reHepaTopHOM pexuMme. [MpoBepuTb ceTEBOE HaMpsiKeHMe.
MpepoTBpaLleHne paboTbl anek-
TpoaBuratensi B reHepaTopHOM
pexvme.
MepepbIB ANA oxnaxaeHus OKOHYaTeNlbHOE OTKITI0YEHUE MO-
AKOpb pene OTAyLLEeH, IGBT cne 2 nepepbIBOB A5st oxnaxae-
9 Hus 5~ Kop, 6.

13 - 14 pasbeanHeHb!

MepepbiB Ana oxnaxaeHus IGBT
Ha npnbnmantensHo 60 cek.
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PykoBogctBo no akcnnyataumn FRQ-4/10/16A

[wnarHocTtuka / HencnpaBHOCTU

Pene Peakuus KoHTponnepa
Kop K1 MosicHeHue YCTpaHeHve
Crnuwikom HMU3Koe ceTeBoe Ha- |Moaynsaums Npu NOHMXEHHOM Ha-
npsokeHue NpshKeHUM cpasy xe OTKNYaeTcs,
CeTeBoe HanpsbkeHue B TeyeHne |CO0GLeHne 06 owwnbke nopaercs
Gonee Yem 75 cek HKe ycTaHo- | Yepes 75 cek.
12 SIKOPb pene oTrnyLLeH, |BIEHHOrO NPeAenbHOro 3HaueHMs. | ABTOMaTU4eCKOe NoBTOpHOE
13 - 14 pasbeanHeHbl BKITIOYEHNE U BbIKITOYEHME, ecnu
HanpshKeHue B Te4eHne MUHUMYM
5 cek npeBbILaeT YyCTaHOBMNEHHOE
npegenbHoe 3HayeHue.
[MpoBepUTL cETEBOE HaMpPSPKEHME.
CeTeBoe HanpsikeHue cnuwikoM |Moaynsuusi npu NoBbILLEHHOM Ha-
BbICOKOE NpsKeHUn cpasy xe OoTKIoYaeTcs,
CeTeBoe HarpsikeHue B TeyeHne |C006LeHne o6 ownbke nopaercs
6onee yem 75 cek Bbille ycTaHo- |4EPE3 75 cexk.
13 SIKOPb pene oTnyLLeH, |BIIEHHOrO NPeAEenbHOro 3HaueHUs . | ABTOMATU4ECKOE NOBTOPHOE
13 - 14 pazbeauHeHbl BKITIOYEHWNE U BbIKIOYEHME, eCnu
HanpsikeHue B Te4eHne MUHUMYM
15 cek HMXKe yCTaHOBIEHHOrO
npeaenbHOro 3HayYeHus.
[poBepuTb ceTeBOE HaMpsHKEHWE.
Owwnbka MukoBbIN TOK [Mocne BbIKNOYEHUs KOHTPOMnep
B cnyyae npeBbileHust (Takke BbPKMAaeT okoso 30 cekyHA 1 no-
KpaTKOBPEMEHHOr0) TOKOM Ha Bbl- |CI€ 3TOro OCyUlecTBnsAeT Aarb-
XO[le YCTaHOBMNEHHOrO npeaenb- Henwwme nonbITKN NOBTOPHOrIO 3a-
HOro 3Ha4YeHUsA NPOUCXOAMT Bbl- nycka.
KrntoyeHue. [Mpu BO3HNKHOBEHWUM B TeYeHUe
60 cek (BpeMeHHoW NHTepBan 4o
14 FIKOpb péne oTnylleH, cneaytoLeit owmbkun) 10 gansHeil-
13 - 14 pasbeanHeHs! LUMX CriedyloLmMX APYT 3@ APYroM
OTKITHOYEHUIA, MPOMCXOONT OKOHYa-
TenbHOe OTKMYeHne ¢ coobLue-
Hvem o6 olmnbke.
Mo ncteyenuto 90 cekyHa 6e3
AanbHenLwmnx oTKNIYEHUIN, Nponc-
X0AuT cbpoc cyeTyumKa.
HeucnpaBHocTb agBUrarens
OTKIoYEeHNE 3aKpbITOro TEPMO-
CTaTHOTO BbIKMOYaTENsa Unu Tep- | YCTPOWMCTBO OTKMIOYaeTCs U He
MoZaTyumka, Unu npepbiBaHe BKIIOYAETCS MOBTOPHO.
15 AKOpb pene OTAYLUEH, | viexny o6enmmn knemmamn “TB /| [poBepuTh aMeKTpoABUraTerb 1

13 - 14 pasbeanHeHbI

TP”.

LTekep ana “TB” nnmn “TP” ycTta-
HOBIIEH B HEMPaBUMbHOM MOMOXe-
HUW.

nopaxntoveHue, 3atem Cbpoc (F5~
BawuTa anekTpoasuraTtens).
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PykoBogctBo no akcnnyataumn FRQ-4/10/16A

[MpunoxeHne

Pene Peakuus KoHTponnepa
Kop K1 MosicHeHue YCTpaHeHve
MeperpeB cuHycoupansbHOro OTKnNoYEHNE NpY HaNM4um cnu-
cdunbTpa LLIKOM BbICOKOW TeMnepaTypbl, No-
(TONbKO B UCMOMHEHUN CO BTOPHOE BKItOYeHMe nocrie oxna-
16 AKOpb PENe OTNYLUEH, | gornoeHHbIM CUHYCOMAAnNbHBIM [ KASHUS.
13 - 14 pasbeanHeHsl unsTpOMm) KoHTponb TeMneparypbl B yCTPOW-
CTBE, KOHTPOIb OXMaXAEHUS yC-
TpoucTBa.
OwunbKa neperpysku [Mocne 4-x KkpaTHOro pacnosHas-
MpeoBpasosaTens 6bin oTkmlodeH |aHust (Pt-npouecca; Makcumank-
Mo OrpaHnYeHnto ToKa. Haga neperpyska B Te4eHne CBbllle
60 cek) 6ynet coobLyeHo 06
owwmnbke.
Mocne kaxporo pacrno3HaBaHus
(6bin ycTaHoBneH IGTB Recovery
Flag) Bepknaaercs 30 cek go no-
BTOPHOW MOMbITKM 3amnycka.
17 SIKOpb pene OTMyLUeH, IMpw aTOM cooTBeTCTBYIOWASNA

13 - 14 pazbeguHeHbl

owwmbka JomKHa MEeTb BpEMEH-
HOW MHTepBan MeHee 5 MyH (3a-
MyCcK nocne NoBTOPHOTO 3arnycka).
Mpw kaxxgom pacrnosHaBaHWm Mo-
Aynsums cpasy xe OTKIoYaeTcs.
KoHTponb Harpysku ycTponcrea.
C6poc yepes pa3brnokmpoBaHue
unun BKIJ1. / BbIKJI. ceTtesoro Ha-
NPsPKEHNS.

8 MMpunoxeHue

8.1 TexHuYeckue AaHHbIe

™Mn FRQ-4A FRQ-10A FRQ-16A

ApT. No 36227 36228 37273
(308272-42) (308273-42) (308298-42)

PacyeTHbili Tok Bbixog {1} 4A 10A 16 A

PacyeTHbIli TOK Bxog {2} 38A 94A 15.2 A

| ocHoBHasi rapMoHMYeckas cocTa-

(BJ'IFIIOLLI,aﬂ @ 58 ru) (3,5A) (8,6 A) (14,0 A)

PekomeHayemas MOLLHOCTb 311eKTpos- 15 KW 40 KW 75 KW

Buratens {3} ’ ’ ’

Makc. BxogHo npegoxpanuTens {4} 10A 16 A 20A
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PykoBogctBo no akcnnyataumn FRQ-4/10/16A Mpunoxexue

Makc. Tok yTeukucornacHo ¢ onpeaene-

HUSIMU pacnpenenuTenbHbIX NoACTaH- <3,5MA <3,5MA okoso 5 MA
uuii DIN EN 60990

Makc. notepst MoLHOCTH okono {2} 60 W 150 B 290 B
PacyéTtHas Temneparypa 40 °C 50 °C 55°C
Macca 2,5 kr 5,5 kr 5,9 kr

{1}  Pacuémmbiii mok Bbixod £ [JaHHbie moka ®upMeHHas mabiudka uszomosumens @ Pac-
yémHoe HanpsixeHue, @ PacyémHasi memnepamypa (cos ¢ 0,8 Ha ebixode).

{2} TNpu pac4émHom HanpskeHuu (cos @ 0,8 Ha 8bixode), 3Ha4yeHus1 05151 OMIUYaWUXCs om
9mo2o 0aHHbIX 10 3aKasy

{3} TMpumep daHHbIX MOWHOCMU 4-X NOMIKCHO20 ariekmpodsuzamens. [pu onpedeneHuu napa-
Mempos rpeobpa3osameris Yacmomel pewarujee 3HayeHue uMeem HoOMUHarbHas cuna
moka anekmpodsuzamens!

{4} Makc. BxodHoli npedoxpaHumerns npedocmasiisiem 3akasyuk (mpedoxpaHumerns Ons 3auju-
mbl pacripedenumensHbix cemeli) coenacHo DIN EN 60204-1 knaccugbukayus VDEO113

yacmsb 1

HanpsixeHwve B ceTn* 3~208...480 B (-15 .. +10 %), 50/60 I'y,

PacuyéTHoe HanpsxeHune 400 B

MakcumanbHoe HanpsbkeHne  [okomno 95 % oT Uger

Ha BbIxoae

MakcumanbHas YactoTta Ha Bbl- |50 'y,

xope

MNpepen. yactoTta 50y,

XapakTtepuctuka U/f JInHenHbIN

TakToBas YactoTa 16 - 8 kI'y (NnoacTpamBaeTca aBTOMaTUYECKN B 3aBUCMMOCTU OT
BHYTPEHHEro Harpesa, 8 kIl - Npu MakcMmanbHon TemnepaType
BHYTPU YCTPOWCTBA)

Bpewmsi pasroHa 20 cek.

BPEM OCTAHOBKU 20 cex.

OrpaHunyeHune Toka FRQ-4A: 120 %, FRQ-10A: 110 %, FRQ-16A: 120 %

KoadbpmumeHT moLHocTH >0,9

BxopHoe conpotuBnexue Cur- |Ha Bxoge 0...10 B: R; > 100 kQ

Han, 3apatoLwui Yncrno o6opo- |na exope 0...20 MA: R; = 100 Q
ToB

OnekTponuTaHue ans BHewWwHux (+24 B + 20 %, lyakc 70 MA

YCTPONCTB

MolwHocTb noTepb B pexxume  |okono 3 BT

oXxuaaHus

Bbixog 10 B lywake. 10 MA (YCTOMUMBBIN NPY KOPOTKMX 3aMblKaHUSIX)

Lincdposoii Bxog “D1” BxogHoe conpoTtuenenune: R; okono 4 kOm
[nanasoH HanpsbkeHuin Belcokoro yposHs: 10...30 B nocTosiHHO-
ro ToKa
[lnanasoH HanpsbkeHun H13Koro ypoBHs: 0...4 B nocTosiHHOro
TOKa
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PykoBogctBo no akcnnyataumn FRQ-4/10/16A

[MpunoxeHne

8.1.1

Makc. Harpyska koHTakTa BHyT- (2 A/ 250 B AC
peHHero pene
Makc. gonyckaemas Temnepa- |55 °C

Typa OoKpyxatoLen cpeapl

MwH. gonyckaemasi Temnepary-
pa okpyxatoLLeit cpeapi

0 °C (ecnu ycTpoicTBo He obecToueHo, Ao -20 °C)

[lonyckaemblil AnanasoH Tem-
nepatyp npv XxpaHeHun u
TPaHCNopTUPOBKe

-30...+80 °C

Makc. gonyckaemas BbicoTa yc-
TaHOBKM

0...4000 m Hag ypoBHEM MOpPS
Bonee 1000 M Hag ypoOBHEM MOPS PacY&THbIV TOK Ha BbIXo4e
[OMmKeH OblTb CokpalLéH Ha 5 % / 1000 m

,ElonyCKaemaﬂ OTHOCUTENbHasA
BIa>XHOCTb

85% He B TOUYKe KOHAEeHcaLum

OnekTpoMarHuTHasi COBMEeCTU-
MOCTb A1 HopMasbHbIX Hanpsi-
»eHun 230 / 400 B cornacHo
DIN IEC 60038

Many4yeHne nomex cornacHo EN 61000-6-3 (kunble nomeLleHns )

YcToumBocTb k nomexam cornacHo EN 61000-6-2 (npomMbiwneH-
Hble NOMeLLeHuns)

ToK BbICLLIEN FAPMOHWUKN

CornacHo EN 61000-3-2 ansa “npodeccrnoHansHoro ycrponcraa”
&~ OnekTpoobopyaoBaHue / TOKM BbICLLMX FAPMOHUK

OTaenbHble YpOBHU BbICLLIEN rAPMOHUKN TOKa B BUAE NPOLIEHT-
HOWM BENUYNHBbI OCHOBHOW FAPMOHMKM PAcYETHOro TOKa MOXHO
Y3HaTb Y U3rotoBUTENA.

BubpocToikocTb
(Npv BepTUKaNbHOM yCTaHOBKE,
T.e. kabenb NOABOANTCH CHU3Y).

LUIMPOKOANANa3oHHbIE LYMbl (CUMYMSLMS TECTa UCTIbITAHUS Ha
ponroeyHocTb) cornacHo EN 61373, kateropus 1 knacc B.
WcnbiTaHne Ha yaap v Bubpauuto cornacHo EN 61373, katero-
pus 1

Makc. nonepeyHoe ceyeHme /
AvamMeTp npoBoaa Ars CeTeBO-
ro NoAKMYEHUs U NOAKIoYe-
HWA aneKkTpoaBuUraTens

CeyeHue npoBoaa, U3 O4HOW NPOBOSIOKM: 4 MM

CeueHue NpoBoaa, 13 TOHKOI MPOBOIOKY: 4 MM2, C kKabemnbHbIM
3KUMOM 2,5 MM?

Mposoa (AWG): 12

TN 3aWnThbl Kopnyca

1P54

* B omHoweHuu cemegoao nodKrYeHus amu ycmpoticmea coanacHo DIN EN 61800-3 omHo-
csamcs K ycmpoulcmeam kameeaopuu “C2”. [lpu amom coxpaHsitomcsi nosblweHHsble mpebosa-
Hus, npedbssnseMble K U3nydyeHuro nomex > 2 kl'y, dns ycmpolcms kamezopuu “C17.

Makc. Harpy3ka 3aBUCUT OT TemmnepaTypbl OKpYXXaloLlen cpeabl U ceTeBo-

ro HanpsaxeHusa

Cawmoe BbicOkas gonyckaemas TeMmnepaTypa Afis pacHETHOro Toka Npu pacyETHOM
Hanps>KeHWM ykasaHa B Ka4eCTBE pacYETHON TemnepaTypbl.

Tak kak peLleHne 0TBOAA, BO3HUKAIOLLEN B YCTPOMNCTBE MOLLHOCTM NOTepb (Tennosblige-
TNIeHNe) 3aBUCUT OT TeMMNepaTypbl OKpY>KatoLen cpeapl, TO Npu TeMnepaType oKpyxaro-
LLieli cpefbl, NpeBbILaloLLEN pacyéTHY0 TeMnepaTypy, HEOOXOAMMO YMEHbLLUNTL MaKC.
Harpy3ky (<&~ cnegytolias tTabnuua)!
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PykoBoacteo no akcnnyataumn FRQ-4/10/16A Mpunoxexue

M3mepeHHoe 3a CcyTKku cpefjHee 3HaveHne JOMKHO bbiTh Ha 5 K Hbke MakcMManbHO N
TemnepaTypbl OKpy>xatoLen cpeasl. [Mpu BCTpanBaHuu B anekTpoLlkad Tepsemas Mol -
HOCTb YCTPOMCTBA 1 €& BO3MOXHOE BMMSIHME Ha OKPY>KatoLLyo TeMnepaTypy AOMMKHbI
yuntbiBaTbCA!

Tak Kak BO3HMKaoLLas B YCTPONCTBE MOLLHOCTb NOTEPb yBENNYMBAETCS NpU BO3pa-
CTallLLeM CETEBOM HanpsiKeHnn, He06XOAMMO y4MTbIBaTb CreaytoLlyo Tabnuuy.

MakcumanbHbI TOK ABuraterna 3aBUCUT OT CETEBOIo Hanps>XXeHua n temnepartypbl 0pr>Ka}ou.|,e|7|
cpeabl
208 B (-15 %)...415 B (+6 %) Gonee 415 B (+6%)...480 B
(+10%)

™n 40 °C 50 °C 55 °C 40 °C 50 °C 55 °C
FRQ(5)-4A 40A 32A 2,8A 3,6 A 28A 2,5A
FRQ(5)-10A 10,0 A 10,0 A 9,5A 10,0 A 9,0A 8,5A
FRQ(5)-16A 16,0 A 16,0 A 16,0 A 16,0 A 16,0 A 16,0 A

8.2 Cxema aneKkTpu4eckmx coeguHeHumn

[

. FRQ-4/10/16A

i

: TP = Temperaturfiihler
Thermistors

TB = Thermostatschalter 0...20 mA
Thermostats

|
|
‘ !
|
‘ :
|
‘ ® @ ITP II15v..28VPWM |
I Kontaktbelastung - 3 3 0..10V \
i Contact rating < £ c o O TB (10 V PWM)
max. AC 250 V 2 A o 2 3 a o
o o] |
; e £33 23 :
! gz ‘5 s 3 ‘
| L |23 ulv|w 13 | 14 e TB/ E1 D1 [GND| 10V |24V :
P g E1.1E1.2 ‘
| L i s s s L F-- .
— . — — —— e — —_ = — LNTA — — £+ <4 4 — — p— — — — — — — -
°
ERg= L
g3
5gé
SSE Aus / Ein
= L + off/on
iU Eingang 10V @
PE L1 L2 L3 S Input
i 0..10V
Netz 1 0..20 mA
i 0...100 % PWM
3~ 208...480 V 50/60 Hz i
1Yia ®

UMUN11KO
06.11.2014

Nicht fur IT-System geeignet!

A Not suitable for IT- tem! oa Ith "

@ with internal ermistors

®

Cems 3 ~ 208 B...480 B, 50/60 I'y,
He npueodHo onsi cucmem IT!
3 ~ anekmpodsuzamernb ¢ BMOHMUPOBAHHbLIM 0amyuKoM memrepamyphbi
8x00: 0...10 B, 0...20 MA, 0...100 % PWM
PasbrniokuposaHue Ycmpolicmeo Bbikn. / Bkn.
TP = 0amyuk memnepamypsbl, TB = mepmocmamuydecKkull 8biKiiro4amenb
Makc. Hazpyska KoHmakma nepemeHHbIt mok 250 B 2 A

fuhlern

Y
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[Mpunoxexne

8.3 PacuéTtHble hopmbl [MM]
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PykoBogctBo no akcnnyataumn FRQ-4/10/16A [MpunoxeHune
8.4 YkasaHue npousBoguTens c €

Halwa npoaykums BbinyckaeTcs ¢ cobMoaeHMeM COOTBETCTBYHOLLMX MEXAYHaPOAHbIX
npeanucanuin. Ecnn y Bac ecTb Bonpochl Mo UCMOb30BaHUIO HaLLeR NpoayKLMM Ui
Bbl nnaHupyeTe ocobble criyyan npuMeHeHusi, To 06paTuTech Mo cregyolemy agpecy:

Systemair

Industrievagen 3

73930 Skinnskatteberg
Telefon:+46 (0) 222 440 00
Telefax:+46 (0) 222 440 99
mailbox@systemair.se
www.systemair.se
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