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PyKOBOACTBO no NPOeKTNpoBaHNIO

1 Kak nonb3oBaTbcCA 3TUM PyKOBOACTBOM MO NPOEKTUPOBAHMIO

Cepus VLT® HVAC Drive

€

HacTtoAwee pykoBOACTBO MOXET
NCNONb30BaTbCA ANA BCEX
npeobpa3sosateneit yactotbl VLT®
HVAC Drive ¢ Bepcuen
nporpammHoro obecnevenua 3.9x.
[encTBuTenbHbIN HOMEP BEpPCUM
NporpaMmMHoOro obecrnevyeHuns
MOXHO HanTu B

15-43 Bepcus 0.

Ta6bnuua 1.1 Bepcua NO

Hacroswan ny6nukauma CoaepXnT cBeaeHus, AapnsoLwmecs
cobcTBeHHOCTbI0 Danfoss. MpuHMMas HacToswee
PYKOBOACTBO M UCMOJb3Ys €ro, Nosib3oBaTtesib COrnalaeTcs,
uTo Cofepallnecs B PyKOBOACTBE cBefeHus 6yayT
MCMOJb30BaTbCA UCKIIOUUTENBHO Af1A SKCMyaTauum
obopyaosaHus, nonydeHHoro ot Danfoss, nan
060pyaoBaHMA APYrMX MOCTABLMKOB NPW YCIOBUM, YTO
Takoe 060pyAOBaHVE NpPeAHa3HauYeHo ANA CBA3M C
obopynoBaHvem Danfoss no nuHWM nocnepoBaTeNbHON
ceasn. [JaHHas ny6nvkaums 3almileHa 3akoHo4aTeNbCTBOM
06 aBTOpCKOM npase daHuu 1 60NbWIMHCTBA APYTUX CTPAH.

Danfoss He rapaHTupyeT, 4To Nporpamma, Co3AaHHas B
COOTBETCTBUM C yKa3aHUAMMW, NPUBEAEHHbIMA B JaHHOM
pykoBopcTBe, 6yaeT [eNCcTBOBaTb Haanexalm obpasom B
nio60oi Gr3nYecKon, annapaTHON UM NPOrPaMMHOI cpeae.

HecmoTpa Ha TO UTO JOKyMeHTauws, BXOAAWas B JaHHOe
PYKOBOACTBO, NPOBEPEHa 1 NPOTECTMPOBaHA KOMMNaHWen
Danfoss, Danfoss He npefoCTaBnsAeT HUKaKMe rapaHTUmn unm
3aBepeHus, BbIPAXKEHHbIE B MPSMOM WM KOCBEHHOM Bufe,
B OTHOLLEHWN 3TOW [OKYMEHTALWK, B TOM Yncie
OTHOCUTENbHO ee KauecTBa, 0popMeHns Uin
NPUrogHOCTU AMA KOHKPETHON Lienin.

Hu npu Kaknx obctoaTenbctBax Danfoss He HeceTt
OTBETCTBEHHOCTU 3a MpAMble, KOCBEHHbIe, paKTNYecKMe,
no6oyHble yObITKM, MOHECEHHbIE BCIEACTBME
NCMONb30BaHUA NN HeHafaneXallero NCnonb3oBaHuA
nHdOpMaLMK, coaepallenca B HaCcTOALEM PYKOBOACTBE,
JaXke ecnn yKa3blBAaeTCA Ha BO3MOXXHOCTb TakuX yObITKOB. B
yactHocTU, Danfoss He HeceT OTBETCTBEHHOCTU HU 3a Kakue
pacxofbl, B TOM YMC/ie Pacxofbl, MOHECEHHbIe B pe3yfbTaTe
noTepu NpuobbLINY WY [OX0Aa, MOTEPU UMW MOBPEXLEHNA
060pynoBaHMA, NOTEPY KOMMBbIOTEPHBIX MPOrPaMm U
JaHHbIX, pacxofbl Ha 3aMeHy yKa3aHHbIX 3/1IeMeHTOB unn
yAOBNEeTBOPEeHVEe NPeTeH3N TPEeTbUX NnL,.

Danfoss COXpPaHAET 3a cobon npaBo nepecmaTpmnBaTb
HacCToALLYIO I'Iy6J1VIKaLI,I/IIO B nio6oe BpemMAa N BHOCUTb
N3MEHEHNA B €€ CcofepKaHne 6e3 npenBapuUTeENbHOro
yBeaOMIEHNA nnn KaKnX-mbo 06a3aTenbCTs yBeaoMNneHnA
NPEXHUX NN HAaCTOALWNX nonb3oBaTesien 0 Taknx
ncnpasneHnax nnm N3MeHeHusAX.

. Pyk0800cmeo no npoekmuposaHuto COREPXKMUT BCIO
TeXHMYecKyto nHpopmMaLuio o npeobpasosaTene
4acToTbl, MPOEKTNPOBAHNM MOJ HYXAbl 3aKa3urKa
1 06NacTAX NPUMeHEHUA.

. Pyk0800cmeo no npozpammupo8aHuio ConepX uT
CBEAEHMA MO MPOrPaMMMPOBAHMIO 1 BKIKOUYAET
MoJiHble OMWCAHUA NAPaMETPOB.

. lpumeyaHue o npumeHeHUU pyko8odcmed no
CHUXEeHUI0O HOMUHAbHbIX 3HAYeHUl
memnepamypei.

. WHcmpykyuu no skcnayamayuu cpedcmea
KoHgueypuposaHua MCT 10 no3sonstoT
nonb3oBaTesno HacTpamBaTb NpeobpasoBaTesb
vactoTbl n3 OC Windows™.

. SHeproc6eperatouiee MO Danfoss VLT® Energy
Box Ha caiite www.danfoss.com/BusinessAreas/
DrivesSolutions 3aTem BblbepurTe pasfen 3arpysKu
nporpaMmHoro obecrneyeHus

. VLT® HVAC Drive BACnet, Hcmpykyuu no
3KCnAyamayuu.

. VLT® HVAC Drive Metasys, Micmpykyuu no
3Kcnlyamauuu.

° VLT® HVAC Drive FLN, WHcmpykyuu no
3Kcnayamayuu.

TexHuueckyio nutepaTtypy Danfoss MOXHO HallTh B
neyaTHOM BuAe B MECTHOM TOProBOM MpefCTaBUTENbCTBE
Danfoss nnu B MHTepHeTe no agpecy
www.danfoss.com/BusinessAreas/DrivesSolutions/Documen-
tations/Technical+Documentation.htm
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Ta6bnuua 1.2

Mpeobpa3oBaTesib YacTOTbl yAOBETBOPAET TPeboBaHUAM
UL508C, kacatowmmca Tennosol namsaTy. MogpobHee cm.
2nasa 6.4.2 Tennosas 3awuma 0guzamers.

B 3TOM AOKyMeHTe 1Cnonb3yloTca cnepylolme CMBOSbI.

ABHVMAHUWE!

YKasbiBaeT Ha NOTEHLMANIbHO OMACHYI0 CUTyauuio, Npu
KOTOPOW CywlecTByeT pUCK JIeTasIbHOro NCXoAa i
Cepbe3HbIX TPaBM.

ANPEOYNPEXOEHWNE

YKa3biBaeT Ha NOTeHLUUanbHO ONacHylo cuTyauuio, Npu
KOTOPOW CyLecTBYeT PUCK MONYUYEHUA HE3HaUNTeNbHbIX
TpaBM Unu TpaBM cpepHen TakecTn. TakKke MoXKeT
ncnonb3oBaTbca ANnA 0603HaueHMA NOoTeHUNanbHO
HebGe30nacHbIX AeNCTBUN.

YBENJOMJIEHU

YKa3biBaeT Ha Ba)kHYyl0 MHpopmaLuio, B TOM Yncie o
Takol cUTyauuu, KotTopas MOXKeT NpuBecTn K
noBpeXxaeHnio 060pyaoBaHNA unu apyromn
COGCTBEHHOCTU.

[epemeHHbIN TOK Mepem. Tok
AMepUKaHCKNIN COPTaMeHT NpPoBOJOB AWG
Amnep A
ABTOMaTUYeCKasa agantauua asuratens AAL
Mpepen no Toky ILim
lpagycobl Llenbcua °C
MocToAHHbIN TOK MocT. ToK
B 3aBucumocTn oT TMNa npreoga D-TYPE
JneKTpOMarHNTHaA COBMECTUMOCTb SMC
DnNeKTPOHHOe TennoBoe pese JTP
Mpeobpa3zoBaTenb YacToTbl ny
pamm r

lepy Ny
JlowaguHblie cunbl n. c
Kunorepy Kly
MaHenb mecTHoro ynpasneHus LCP
MeTp M
MwunnureHpun (MHBYKTUBHOCTb) ml
Mwunnnamnep MA
MwunnucekyHpa MC
MwuHyTa MUH
CnyxxebHas nporpaMma ynpas/eHus MCT
LBVIXKeHVEeM

HaHodapaa HO
HbloTOH-mMeTpbl H-m
HoMWHanbHbIN TOK ABUratens IMN
HomunHanbHaa yactoTta gsuratens fmN
HomunHanbHasa MOLWHOCTb ABUraTena PmN
HomunHanbHoe HanpsxeHune asuratens UmN

[Buratenb C NOCTOAHHbIMWA MarHMTamm

Oeuratens ¢ NMM

3awWmnTHOE CBEPXHU3KOE HanpsaXeHune

PELV

MNeyaTHaa nnata PCB
HoMWHanbHbIN BbIXOAHOW TOK MHBEPTOPaA linv

Yuncno o60poTOoB B MUHYTY 06/MWH
Knemmbl pekynepavum Pekynepaums
CekyHpa c

CKOpOCTb CUHXPOHHOIO ABUraTens ns

Mpenen momeHTa Tum

BonbTbl B
MaKcuManbHbIN BbIXOAHON TOK IviT,mAX

HoMWHanbHbIN BbIXOAHOW TOK,
obecneuynBaemblii NpeobpasoBaTeneM YacToTbl

IviTN

Ta6nuua 1.3 CokpawieHus

MG11BC50
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1.1.1 OnpegeneHuA
Mpeo6pa3oBaTenb YacToThI

lvit,mAKC.
MakcrManbHbIA BbIXOAHOW TOK.

lvLT,HOM.
HoMWHaNbHbLIN BbIXOAHOWM TOK, obecneymnBaemMbli
npeo6pasoBaTesieM YacToTbl.

UvLT, MAKC.
MakcrmanbHoe BbIXOAHOE HanpsXeHue.

Bxop:

KomaHpa ynpasneHus lpynna [C6poc, octaHOBKa
MopknioueHHbIA asuraTens |1 Bblberom, cbpoc un
MOXHO 3anyckaTb 1 OCTaHOBKa Bblberom,
oCTaHaBnMBaTb C 6bICTPbIN OCTAHOB,
nomoLblo naHenwu TOPMOXEHMEe MOCTOAHHBIM
MecTHOro ynpasneHua LCP TOKOM, OCTaHOB 1 KHOMKa
1 undpoBbIX BXOAOB. «Off» (BbIKn.).

QyHKuMM penatca Ha gee  |Tpynna | Myck, MMNyAbCHBbINA NycK,
rpynnbi. 2 peBepc, 3anyck n pesepc,
QyHKUMK rpynnbl 1 umeioT duKcauma yacToTbl n
6onee BbICOKUI duKcauma BbIXOAHOM
npuoputet, 4yem GyHKLUM 4acToTbl

rpynnbi 2.

Ta6nuua 1.4 Tpynnbi GyHKLMIA

[OBurartenb:

foukc.
YactoTa gBuratens B ciiyyae akTvBm3auuy GyHKLUN
duKcaumm yactoTbl (Yepe3 undpoBble KNemmbl).

fm
YacroTa gsuratens.

fmaxc.
MakcumanbHasa yactoTa gBuraTtens.

fmun.
MuHUManbHasa YacToTa gsuratens.

fmn
HomuHanbHas yactoTa Asuratens (AaHHble C MacnopTHOM
TabnnuKkn).

Im
Tok gBurartens.

Im,N
HomurHanbHbIN TOK ABMratena (gaHHble C NacnopTHOM
TabNnuKnm).

nm,N
HomuHanbHaa ckopocTb ABuratens (faHHble U3
NacrnopTHoW Tabnanukum).

Pm,N
HomwuHanbHas MOLHOCTb ABUraTens (aaHHble ¢
nacrnopTHOWN Tabnnukn).

Tmn
HoMMHanbHbIN KpyTAWMIA MOMEHT (ABUraTens).

Um
MrHoBeHHOe HanpsieHue ABuUrartens.

UmN
HomuHanbHoe HanpsikeHune aBuratens (gaHHble C
nacrnopTHOWN Tabnnukn).

MomeHT onpokuabiBaHuA

Torque

Pull-out

175ZA078.10

rpm

PucyHok 1.1 MomeHT onpokuabiBaHuA

nvLt
KNA npeobpasoBaTens 4acToTbl onpeaenseTca
OTHOLLUEHVEM BbIXOAHOW MOLLHOCTM K BXOLHOW.

KomaHpa 3anpelleHuna nycka
KomaHza ocTaHOBa, KOTOpas OTHOCWTCA K rpynne KOmMaHg
ynpaBnenus 1, cm. Tabnuya 1.4.

KomaHpa octaHOBa
CM. KOMaHAbl ynpaBneHus.

3agaHus:

AHanoroBoe 3agaHue
CurHan, nofgaBaemMbili Ha aHanorosble BXoabl 53 unu 54,
MOXET NpefCcTaBnATb COO0I HampaAXKeHe UK TOK.

3agaHue no wuHe
CvrHan, nepefaBaemblil Ha NOPT NOCeAOBaTENbHOW CBA3N
(nopT NpeobpasoBaTens YacToThl).

MNpepyctaHoBieHHOE 3afjaHune

MNpenBapnTenbHO yCTaHOBIEHHOE 33ajaHune, 3HaYeHne
KOTOPOro MOXeT HaxoAnTbcA B AmnanasoHe ot -100 go
+100 % oT Avana3oHa 3agaHus. MpeaycmMoTpeH Bbibop
BOCbMM MpefyCcTaHOBMIEHHbIX 3aflaHnli yepes LndpoBblie
BXO[bl.

8 Danfoss A/S © Bep. 06/2014 Bce npasa 3aLuLLeHbl.
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MmnynbcHoe 3apaHue
MMNynbCHBIN YaCTOTHBIN CUrHan, NoJaBaeMbli Ha
undposble Bxoabl (knemma 29 mnn 33).

Refmakc.

OnpepenseT 3aBUCMMOCTb MeXAy BXOAHBIM 3afaHneM npu
100 %-HOM 3HauyeHUN NOJSIHON WKanbl (06bI4HO 10 B, 20 MA)
1 pe3ynbTupylowmm 3agaHmem. MakcumanbHoe 3HaueHune
3afjlaHnA ycTaHaBnuBaeTca B 3-03 MakcumaneHoe 3adaHue.

Refmun.

OnpegensaeT 3aBUCMMOCTb MeXAyY BXOAHbIM 3aaHueM npwu
3HaueHun 0 % (o6biyHo 0 B, 0 MA, 4 MA) 1
pe3ynbTmpylowmnm 3agaHmem. MnHnmanbHoe 3HauyeHne
3aflaHuA yCcTaHaBnMBaeTcs B 3-02 MuH. 3adaHue.

I'Ipoqvle ycaioBuna:

PaclumpeHHoe BeKTOpHOe ynpasneHue
AHanorosble BXofbl

AHanorosble BXoAbl UCMONb3YIOTCA A1A yrpaBfieHna
pasnuuHbIMK GYHKLMAMU Npeobpa3oBaTens YacToTbl.
MpepycmoTpeHo [Ba Bra aHanoOroBbiX BXOAOB:

Bxof no Toky 0-20 mA n 4-20 mA

Bxog HanpsxeHua, 0-10 B nocr. Toka.

AHanorosble BbIXOAbl
AHanorosble BbIXOAbl MOTYT BblgaBaTb curHan 0-20 mMA,
4-20 MA nnu undpoBol curHan.

ABTOMaTnyecKkaa agantauus geuratensa (AAL)
Anroputm AALl onpegenseT anekTpuyeckne napameTpbl
NOAKIIOYEHHOrO ABUraTens, HaxoasaLlerocsa B
OCTaHOBNIEHHOM COCTOAHWUMN.

Topmo3Hon pe3ncrop

TopMO3HOI pe3ncTop NpeacTaBnAeT cobor Moaynb,
CNOoCcOOHbIN NornowaTb MOLWHOCTb TOPMOXKEHUS,
BblAENIAEMYI0 NPY peKyrnepaTMBHOM TOPMOXEHUMN.
PereHepaT/BHasA MOLHOCTb TOPMOXKEHMA NOBbLILAET
HanpsXeHre NPOMEXYTOUHON Lienu, 1 TOPMO3HON
npepbiBaTenb obecneynBaeT nepegayvy 3To MOLHOCTA B
TOPMO3HOWN pe3ncTop.

Xapaktepuctuku CT

XapaKTepUCTUKN NOCTOSIHHOTO KPYTALLEro MOMeHTa
(constant torque), ncnonb3yemble AnA BUHTOBbIX U
CNMpPanbHbIX XONOAWIbHBIX KOMMPECCOPOB.

Linpposbie Bxogbl
Lindposbie BXxoabl MOryT UCMONb30BaTbCA AA YNpaBieHus
pas3nnuHbiMK GYHKUMAMK NpeobpasoBaTens YacToTbl.

LindpoBsbie Bbixogbl

MpeobpasoBaTenb 4acToOTbl UMEET 2 MONYNPOBOAHNKOBbIX
BbIXOAa, CMOCOOHbIX BblfaBaTb curHanbl 24 B noct. Toka
(Tok no 40 mA).

DSP
Lindposoi npoueccop cMrHanos.

Bbixopbl pene
MpeobpasoBaTtesib YacTOTbl UMEET [iBa NMPOrpaMmMm1pyembix
penenHbix BbIxoaa.

3TP

NeKTPOHHOE TEM/IOBOE pene BblYMCIAET TEMNOBYI0
HarpysKy WCXOAsA 13 TeKyllei Harpysku u BpemeHun. Cyxmt
ANsA OLEHKM TemnepaTypbl ABuraTens.

GLCP
lpadunyeckaa naHenb mectHoro ynpasnerusa (LCP102).

NHnumnannsauusa

Ecnun BbinonHseTcA unnymnanusaums (14-22 Pexxum pabomer),
nporpaMmupyemMble napameTpbl Npeobpa3oBaTens YacToTbl
BO3BPALLAIOTCA K YCTAaHOBKaM MO YMOMYaAHUIO.

MpepbIBUCTBIN paboumnin LK

Mop npepbiBUCTHIM PabouMM LIMKIIOM MOHMMAIOT
nocnefoBaTeNbHOCTb Paboumnx UMKNOB. Kaxablii UMK
cocTonT U3 neproga paboTbl MOA Harpy3komn u nepvoga
paboTbl BxonocTyto. Pabota MoXeT UMeTb 60
nepuoanyecknii, NNbo HenepuoaNUYECKnn Xxapakrep.

LCP

MaHenb mectHoro ynpasneHus (LCP — Local Control Panel)
ABNAETCA NONHOLEHHbIM UHTepdecom ans ynpasneHus
npeobpasoBaTtena YacToTbl U €ro NPOrpamMmmMmMpPoBaHUA.
MaHenb LCP AaBnAeTca CbeMHOM U MOXeET yCTaHaBAMBaTbCA
Ha paccToAaHWMM fo 3 MeTpoB OT NpeobpasoBaTenia YacToTbl,
TO eCTb Ha nepepHeli NaHenu, C UCNoJNib30BaHNEM
[OMOSIHUTENbHOMO MOHTAXXHOFO KOMIMJIEKTa.
MNpepycmoTtpeHo gea ncnonHeHma LCP:

. LUunoposaa LCP101 (NLCP)
. Ipadunueckaa LCP102 (GLCP)

Mnagwwun 6ut
Mnaawwnin 3Havawmm 6ut.

MCM

CokpalyeHue Mille Circular Mil (MnH Kpyrnbix mun),
aMepVKaHCKOW efVHMLbl ANA U3MEPEHUs ceueHus
nposogos. 1 MCM = 0,5067 mm>.

Crapwuin 6ut
Craplumin 3HavawWwun 6ur.

NLCP
Lindposaa naHenb mectHoro ynpaeneHus LCP 101.

OnepaTuBHble/aBTOHOMHbIE NMapameTpbl

OnepaTrBHble MapameTpbl BCTyNaloT B AeNCTBME Cpasy XKe
nocne n3MmeHeHua nx aHaueHun. Haxmnte [OK] ana
aKTVBaLUMM M3MEHEHWs1 aBTOHOMHbIX MapamMeTpoB.

NMAA-perynaTtop

MNO-perynatop noapepxmBaeT HeOOXOANMYIO CKOPOCTb,
faBneHve, TemnepaTtypy 1 T. A. NyTem perynmpoBaHua
BbIXOZHOW YacTOTbl TaK, UTO6bl OHa COOTBETCTBOBANA
N3MeHAIoLLeNcA Harpyske.

RCD
JlaTuMK OCTaToOYHOroO TOKa.

MG11BC50
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Ha6op napamertpos

HacTpolkn napameTpoB MOXHO COXPaHATb B BMAae 4
Habopos. Bo3moxkeH nepexon mexay 4 Habopamu
napameTpoB 1 pefaKTMpOBaHUE OAHOro Habopa
napameTpoB BO Bpems AeNCTBUA Apyroro Habopa
napameTpoB.

SFAVM

MeTog KommyTauun, Tak HasbiBaeMoe ACMHXPOHHOE
BEKTOPHOE YNpaB/ieHNe C OpMEHTaALMEN NO MarHUTHOMY
noToky ctatopa (Stator Flux oriented Asynchronous Vector
Modulation) (74-00 Modens kommymayuu).

KomneHcauma ckonbxeHns

MpeobpasoBaTesib YacTOTbl KOMMNEHCUPYET CKOMbXEHMNE
BUraTens nyTem MoBbIWEHWsA YacTOTbl B COOTBETCTBUM C
n3MepsAemMo Harpy3Koln aBuratens, obecneumsas noyTtn
MofHOEe MOCTOSIHCTBO CKOPOCTYW BpalleHns ABuraTtens.

WHTennektyanbHoe nornyeckoe ynpasnenune (UIK)
WHTennekTyanbHoe nornyeckoe yrnpasneHne — 370
nocnefoBaTeNlbHOCTb 3aflaHHbIX MOJSib3oBaTenem AeNCTBUN,
KoTopble BbINOAHAITCA B cinyyae, ecnn UK npusHaet
COOTBETCTBYIOLME, ONpefeNieHHble NoJsib3oBaTenem
CO6bITUA UCTUHHBIMU.

Tepmucrop

Tepmope3uncTop, ycTaHaBnMBaeMblil Tam, rae Tpebyetca
KOHTPOsb TeMnepatypbl (B NpeobpasoBaTtene YyacToTbl UK
B ABuUrartene).

OTKnioyeHne

CocToAHMe, BBOQUMOE B aBapUNHOW CUTYyaL MK, Hanpumep,
B C/lyYyae neperpesa nNpeobpasoBaTesisi YaCToOTbl UM Korga
npeobpa3oBaTenib YacTOTbl 3aLUMLLAET ABUraTeNb,
TEXHONOrMYECKMI NpoLecc nnum mexaHusm. Nepesanyck He
[OMyCKaeTca [0 Tex Nnop, NoKa NpuymMHa HEMCNPaABHOCTU He
OyZeT yCcTpaHeHa 1 COCTOsIHME OTKIIIoUeHUs He byaert
OTMEHEHO BbINONHeHeM GpyHKLUM cbpoca unu, B
HEKOTOpbIX CNlyyasax, NoCpeacTBOM 3anporpaMMMpPOBaHHOIO
aBTOMaTMyeckoro cbpoca. OTKoUeHre He MOXeET ObITb
MCMosb30BaHoO Ana obecneyeHns 6€30MacHOCTU NepcoHana.

OTKntoyeHne ¢ 6NoKMpPoBKoON

CocToAHMe, BBOAUMOE B aBapUNHOWM CUTyaumu, Korga
npeobpasoBaTesib YacTOTbl OCYLLECTBAAET 3aLUTY
COBCTBEHHbIX YCTPONCTB 1 TpebyeT dusnyeckoro
BMeLLaTeNbCTBa, HaNpumep, NpU BO3HWKHOBEHNN
KOPOTKOro 3aMblKaHWA Ha ero Bbixoge. OTKoueHne ¢
6OKNPOBKON MOXET ObITb OTMEHEHO BbIKIIIOUEHNEM CETU
NUTaHWA, YCTPaHeHeM MPUYMHbI HEUCNPABHOCTU M HOBbIM
noaknoueHnem npeobpasoBatensa yactoTbl. [epesanyck He
[ONyCKaeTca A0 TeX Mop, MoKa COCTOAHME OTKIIIOUYEHUA He
6yfeT OTMEHEHO BbiNonHeHeM ¢yHKUMK cbpoca unu, B
HeKOTOpbIX Clyyasx, NoCPeACcTBOM 3anporpaMMUpPOBaHHOIO
aBTOMaTM4eckoro cbpoca. OTKNoUEHE HE MOXET ObITb
MCnonb3oBaHo Ana obecneyeHns 6e30nMacHOCTU NepcoHana.

Xapaktepuctuku VT

XapaKTepucTky NepemMeHHOro KpyTALLero MOMeHTa
(VT, variable torque), ncnonbsyemble ans ynpasneHus
HacoCamy 1 BEHTUASATOPAMMU.

chlus

B cpaBHeHMM € 0BbIYHBIM PErynMpoBaHMemM COOTHOLIEHMA
«HanpsAXeHne/yacToTa» BEKTOPHOE yrnpas/eHune
HanpsaxeHnem (VVCPIUS) obecneunsaeT ynyulleHne
OVHaMVKM 1 YCTOMYMBOCTY KaK MPU U3MEHEHUW 3afaHuA
CKOPOCTY, TaK U MPU M3MEHEHMAX MOMEHTA HarpysKu.

60° AVM

MeTon KommyTaumu, HasbliBaemblii ACUHXPOHHbIM
BeKTOPHbIM yrnpasneHuem 60° (60° Asynchronous Vector
Modulation) (cm. 74-00 Modene kommymauyuu).

1.1.2 KoadpPpuuymeHT mowHoCTH

KoadppuumeHT MOLHOCTM — 3TO OTHOLWEHUE |1 K lagpg.

A3 x U x N x cosp
A3 % U x .

KoadpdurumeHT MmowHocTn ana 3-¢pa3Horo ycTponcrea
ynpasneHusa:

MouwHocTs MowHoCTH =

_ h x cos®l _ h
o bep. oo

KoadpduumeHT MOLWHOCTU NoKa3biBaeT, B Kakoi mMepe
npeo6pa3oBaTesib YacTOTbl HAarpy»KaeT NUTAIOLLYIO CETb.
Yem HUKe KOIPPULMEHT MOLLHOCTK, TeM Bonblue lspp. Mpn
OQHOW N TOW e MOLWHOCTN npeobpa3zosatena (KBT).

/3¢¢.:,//$+/§+/§+..+/f]

Kpome Toro, BbICOKUNA KO3OPULMEHT MOLLHOCTY
MOKa3bIBAET, UTO TOKMN PasfINYHbIX FAPMOHMUK Marbl.
[Jpoccenn NoCTOAHHOTO TOKa, BCTPOEHHbIE B
npeobpa3oBaTesib YacTOTbl, MOBbLILWAT KO3GOULMEHT
MOLLHOCTI, CHMXKas TEM CaMbiM Harpy3Ky Ha NUTaloLLYo
cetb.

nockonbky cospl =1
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BeepeHue B VLT® HVAC Drive

PyKOBOACTBO Nno NPOeKTNpoBaHnio

2 BeepgeHue B VLT® HVAC Drive

2.1 TexHuKa 6e30nacHOCTU

2.1.1 3ameuaHuA no TexHuke 6e30nacHOCTH

ABHVMAHUE!

Hanps»xeHne npeo6pasoBaTensa 4acToTbl OMNACHO, ecnn
OH MOAKIIOYEH K ceTu. HenpaBunbHbIN MOHTaX
ABUratens, npeob6pasoBaTens YacToTbl AN
neprudpepuinHoNn WNHbI MOXET NPUBECTU K NOBPEXAEHUNIO
o6opyfoBaHNA, cepbe3HbIM TpaBMaM UK NeTanbHOMY
ncxopy. Mosatomy cnepyet BbINONHATL YKa3aHUA
HacToALLEero pyKoBOACTBA, a TakkKe cnefoBaTh
rocyfapCcTBeHHbIM 1 MECTHbIM MpaBuiam U HopMam no
TexHMKe 6esonacHocTU.

MpaBuna TexHNKN 6e3onacHOCTN
1. Mpw BbINONHEHUN PEMOHTHBIX PaboT

npeo6pa3oBaTesib YacTOTbl AO/MKEH ObITb
OTK/IOYEH OT ceTu nuTaHuA. Mepep cHATNEM
ABUraTensa n oTcoefMHeHneM CeTeBbIX pa3bemMoB
ybeanTecb B TOM, UTO CETEBOE NUTaHue
OTKJ/IIOUEHO 1 YTO BbifepaHa Heobxoaumas
naysa.

2. KHonka [Reset] (C6poc) Ha LCP npeobpasoBaTens
YacTOTbl He OTKJIYAEeT YCTPOMCTBO OT CeTy, 1,
CnefoBaTenbHO, He ABNAETCA 3alUTHBIM
BbIK/lOUaTeNneM.

3. 3awWmTHOE 3a3emsieHmne o6opy,q05ava, 3alnTa
nonb3oBaTesia OT HaNpPAXeHNA NUTaHUA U 3allTa
Asuratena ot neperpy3ok JOJIXHbI 6bITb
YCTPOEHbI B COOTBETCTBUN C ,EleﬁlCTByIOU.lVIMI/I
rocyfapcCTtBe€HHbIMU N MECTHBIMU HOPMaMW.

4. ToKuM yTeuku Ha 3emnio npesbiwatoT 3,5 MA.

5. 3awmTa OT neperpysKkun ycTaHaBNBaeTca C
nomolubto 71-90 Tensosas 3aujuma osueamers.
Ecnu Tpebyetca npegycmoTpeTb 3Ty dyHKUNMIO,

yctaHoBuTe 1-90 Tensiogas 3aujuma dguzamessa Ha

3HayeHwue [ETR trip (3TP: oTkntoueHwne)] (3HauYeHme
no ymonuanuio) unm [ETR warning (3TP:
npeanynpexgeHve)l. NMpumevaHre. 3Ta GyHKUUA
VMHULMANM3npyeTca Npu HOMUHANbHOW YacToTe
ABUraTensa u npu Toke ABUraTens, paBHOM
HOMWHaNbHOMY TOKY, YMHOXeHHOMY Ha 1,16. [inAa
CeBepHoli AMepuKn: GYHKLMUN 3alWnTbl C
NMOMOLLbIO 3IEKTPOHHOrO TennoBoro pene (3TP)
obecneunBaloT 3alWMTy BUraTena OT Neperpysku
no knaccy 20 cornacHo Tpe6oBaHuam NEC.

6. 3anpellaeTcs pasbeguHATb Pa3bembl
3NEKTPOABMIaTeNa 1 CETEBOrO NUTAHUSA, NOKa
npeo6paszoBaTesib YacTOTbl MOAKMIOYEH K CeTU.
Mepen cHATVEM fBUraTens v OTCOeANHEHNEM
CeTeBbIX Pa3bemMoB y6eamTech B TOM, UTO CeTeBoe
nMTaHWe OTKIIYEHO U YTO BblaepKaHa
HeobxoAvMmas naysa.

7. WmenTe B BMAY, YTO NpU pasfeneHnn Harpyskum
(NprcoeanHEHUN NPOMEXYTOUYHON Lienu
NMOCTOAHHOMO TOKAa) M HaNMuny BHELLUHErFO
HanpsxeHna 24 B noct. Toka npeobpasoBaTtenb
MMeeT He TONbKO BXoAbl HanpsaxeHua L1, L2 n L3.
Mpexae yem NpUCTynaTb K PeMOHTHbIM paboTam,
ybenuTech, UTo BCE BXOAbl HANPAXeHUsA
OTCOEeAMHEHbI N YTO NOC/Ie 3TOro NPOLLIO
[OCTaTOYHO BpeMEHW.

MoHTaX Ha 60nbLIMX BbICOTaxX Haj ypoBHEeM MopA

ANPEOYNPEXOEHUE|

380-500 B, Tunbl kopnycoB A, B u C: B cnyyae BbiCOTbI
Hap ypoBHeM mMopsA 6onee 2 KM obpaTtutech B Danfoss no
Bomnpocam Tpe6oBaHuii PELV.

525-690 B: B cnyuyae BbICOTbl Haf, YpoBHemM Mops 6onee
2 KM obpatuTecb B Danfoss no Bonpocam Tpe6oBaHuin
PELV.

ABHUMAHUWE!

MpeaynpexaeHvie 0 BO3MOXHOCTU HenpeaHaMepPeHHOro
nycka

1. Korga npeo6pa3soBaTtenb 4acTOTbl NOAKMIOUEH K
ceTu, ABUraTeNlb MOXHO OCTaHOBUTb C
nomolLybio LMGpPOBbIX KOMaHA, KOMaHg,
NoCTynaloLWmMxX No WrHe, 3aAaHNN NN MECTHOro
octaHoBa. Ecin n3s coobpaxxeHuit 6esonacHoCT
nepcoHana Heo6xoaMMO NpPeaoTBPaTUTb
HenpegHamepeHHbI NYCK, YKa3aHHbIX cnoco6oB
OCTaHOBA HeJOCTaTOUHO.

2. Bo Bpemsa n3MeHeHMA NapameTpoB ABUraTenb
MOXeT 3anycTuTbcA. MosTomy Bcerga cHavana
ciepyeT HaxaTb KHonky [Reset] (C6poc) u yxe
nocne 3Toro MoXHO U3MEHATb NapameTpbl.

3. OcTaHOBNEHHbIN ABUraTeNlb MOXKET 3anyCcTUTbCA
nm6o ns-3a HEMCNPaBHOCTY SNEKTPOHUKN B
npeo6pasoBaTene 4acToTbl, NIM60 Npu
MCYE3HOBEHUWN BPEMEHHOI Nneperpysku nnm
oTKasa B MuTaloLLiel SNEKTPOoCceTN Unn B Lenm
NoAKnioYeHns aBuraTens.

MG11BC50
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ABH/MAHUWE!

an/IKOCHOBEHVIe K TOKOBeAyLWnM H4acTAM MOXeT
npnBecTn K netajibHOMY MUcxoay, Agaxke ecnn
oﬁopy,qosauwe OTKJIIOYEHO OT CeTu.

Y6eautecb TakKe, UTO OTKIIIOUEHbI BCe npouyne BXoAHble
WUCTOUYHUKN HaNpaXeHWs, Takne Kak BHelWHee nutaHve 24 B
NOCT. TOKa, CUCTEMbI pa3feneHna Harpysku (nopknioueHne
npomemyTOquVl Lenn NoCTOAHHOMO TOKa), a TakXKe YTo
Pa30OMKHYTO noAknioyeHne apuratena onAa Bo3sparta
KMHEeTnYeCcKomn Heprum, 3anaceHHon B Harpyske.
HononHutenbHble YKa3aHuA no TexHukKe 6e30MacHOCTU CM.
B I/IHcmpyKuunx no 3Kcnsyamayuu.

2.1.2 BHuMaHue

ABHVWMAHUE!

Mocne oTKNOYEHUA NUTaHNA KOHAeHcaTopbl B Henu
NOCTOAHHOIO TOKa OCTATCA 3apAXKEeHHbIMU. Y1o6bI
n3bexartb nopakeHua 3NeKTpnyecknum ToKom, nepen
npoeegeHnem TexHn4yeckoro OGCHy)KI/IBaHI/Iﬂ
oTcoeaunHnTe OT CeTu. I'Ipe)K,qe yem Npuctynatb K
pa60TaM Ha npeoﬁpasoBaTene 4acToTbl, NOAO0XANTE He
MeHee:

HanpsaxeHue [B] MwuH. Bpema BbiAepXKu (MUH)
4 15
200-240 1,1-3,7 kBT 5,5-45 kBT
380-480 1,1-7,5 kBT 11-90 kBT
525-600 1,1-7,5 kBT 11-90 kBT
525-690 11-90 kBT

Nmelite B BUAY, YTO BbICOKOE HanpAXeHune B Luenn NoCToAHHOro
TOKa MOXET COXPaHATbCA, faXe eCnn cBeTogunoabl noracnu.

Ta6bnuua 2.1 Bpema paspagku

2.1.3 YKasaHuA no ytuansaumu

O6opyaoBaHue, cogepallee
31EKTPUYECKME KOMMOHEHTbI, HEeMb3A
YTUAN3MPOBaTb BMECTE C 6bITOBLIMM
oTxoAamu.

Takoe o6opyaoBaHue BMeCTe C

INeKTpUYeCKNMn N 3NeKTPOHHbIMIN
KOMMOHEeHTamMun cnegyet yTunn3nposaTb B
COOTBETCTBUN C HEPICTBYIOIJ.WIMVI MeCTHbIMWN

HOpMamMu 1 nNpasunaMu.

2.2 Mapkuposka CE

2.2.1 CootBeTcTBUE TpeboBaHmAm CE n
mMapknposka CE

Yro Takoe cooTBeTcTBUE Tpe6oBaHMAM CE n MmapKnpoBKa
CE?

Llenbto mapkmposkn CE ABnAeTca ycTpaHeHne TeXHNYECKNX
NpenATCTBUIA NPY ABUXKEHNM TOBAPOB BHYTPU
EBponeiickon accoumaumm csobogHom Toprosnu (EACT) n
EBponerickoro coto3a (EC). EC BBen 3Hak CE kak npocToi
Cnoco6 nokasaTb, YTO M3Aenne yAoB/eTBOpPAET
TpeboBaHuAM cooTtBeTCTBYOWMX AnpekTB EC. 3Hak CE
HMYEro He rOBOPUT O TEXHUYECKMX YCSIOBUAX UM KayecTee
nsgenva. TpeboBaHMA K NpeobpasoBaTenio YacToTbl
onpepgenaoTca Tpema aupektnsamm EC.

[npeKTuBa 0 MalumHHOM o6opyaoBaHun (2006/42/EC)
MpeobpasoBaTeny YacToTbl CO BCTPOEHHON yHKLMEN
3alMTbl Tenepb NonagalT nog gencreme OupekTuBbl O
MalnHHOM obopyaoBaHun. KomnaHua Danfoss cTaBUT 3HaK
CE cornacHo 3TOI AnpeKTMBE 1 MO 3anpocy npefocTaBnaet
AeKnapauuio cooTBeTcTBUA. NpeobpasoBaTeny yactoTbl 6e3
bYHKLMKM 3almTbl HE NognagatoT nNoa AeCTBUE JaHHOM
OupekTrbl. OaHako ecnn npeobpasoBaTesib YacTOTbI
nocTaBnAeTcA ANA UCNONb30BaHMA B COCTaBe
MexaHn4yeckoro obopyfoBaHUA, Mbl MPeAOCTaBIAeM
MHpopmMaLmio Mo Bonpocam 6e30MacHOCTM, CBA3AHHbBIM C
npeobpasoBaTenem yacToTbl.

[npeKTuBa 0 HU3KOBONbTHOM O06GOpYyAOBaHMM
(2006/95/EC)

B cooTtBeTCTBMN C ANPEKTUBOW MO HU3KOBONBTHOMY
obopyAoBaHuMio, KOTOpasa BCTynwia B AercTBme ¢ 1 AHBapA
1997 r., npeobpa3zoBaTeny YacToTbl JOMKHbI UMETb
MapKnposky 3Hakom CE. [lupekTrBa OTHOCMTCA KO BCEM
3NEeKTPUYECKUM YCTPOCTBaM 1 060pyL[0BaHNIO, B KOTOPbIX
NCMONb3YyIOTCA HanpAXeHuA B gmana3oHax 50-1000 B nep.
ToKa unm 75-1500 B nocT. Toka. Komnanumsa Danfoss ctaBut
3Hak CE cornacHo 3Tom gupeKkTnBe 1 No 3anpocy
npefocTaBnAeT AeKnapaunio COoTBETCTBUA.
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Anpektuea no SMC (2004/108/EC)

OMC — 370 abb6peBunatypa ana TepMmHa
«3NEKTPOMarH1THasA COBMECTUMOCTb». INeKTPOMArHTHas
COBMECTUMOCTb O3HaYaeT, UTO B3aVMHblE MOMEXV Mexay
PasnMUYHbIMK KOMIMOHEHTAMUN 1 YCTPONCTBAMU He BAUAIOT
Ha paboTy obopynoBaHus.

Oupektnea SMC Bctynuna B gencteme 1 aHBapa 1996 r.
Komnanua Danfoss ctaBuT 3Hak CE cornacHo 3Toi
OVPEKTMBE 1 MO 3anpocy NpeaocTaBnseT geknapauuio
COOTBETCTBUA. YTOObI MPaBUIbHO BbIMONHUTD MOHTaX B
COOTBETCTBUM C TpeboBaHuAMK no IMC, obpatutech K
YKaszaHuaMm, nprBefeHHbIM B 3TOM Pykogodcmee no
npoekmuposaHuto. Kpome Toro, Danfoss yka3biBaeT, kKakum
CTaHAapTam COOTBETCTBYIOT Haluu msgenus. KomnaHmsa
Danfoss npegnaraeT ¢punbTpbl, yNOMAHYTbIE B TEXHUYECKIX
XapaKTepucTnKax, U npefocTaBaseT apyrve suibl
noafepKu Ans AOCTVXEHWS HaWyYLWKX nokasartenen rno
SMC.

B 6onblvHCcTBE CnyyaeB npeobpasoBaTtesib YacToTbl
MCnonb3yeTca cneynanncTamy oTpacan Kak
MHOIOQYHKLMOHANbHbIM KOMMOHEHT 6onee KpyrnHOro
YCTPOWCTBA, CUCTEMbI UNIN YcTaHOBKM CnepfyeT OTMETUTD,
YTO OTBETCTBEHHOCTb 3@ KOHEYHble XapakTepncTnkm IMC
060pyaoBaHUA, CUCTEMbI U YCTAaHOBKM BO3NaraeTca Ha
OpraH13aLyio, OTBEYAIOLLYIO 33 UX MOHTaX.

2.2.2 Coepa pencteusa mapkmposkn CE

B nokymeHTe EC «PykosodAwue NpuHYUNsl NpUMeHeHUsA
Hupekmuser Cosema 2004/108/EC» yKka3aHbl TPU TUMOBbLIX
Ha3HauyeHunA npeobpasoBaTena YacToThl.

1. MpeobpasoBaTenb YacTOTbl NPOAAETCA HaNPAMYIO
HernocpeACTBEHHbIM MONb3oBaTenAM. [na Taknx
NpUMeHeHU Npeobpa3oBaTeNib YacTOTbl JOMKEH
UMeTb MapKUpPoBKy 3Hakom CE B COOTBETCTBUM C
anpekTreon no SMC.

2. MpeobpasoBaTesib YacTOTbl NPOJAETCA B COCTaBe
cuctembl. [pn 3TOM NpofaeTca 3aKoHYeHHas
CUCTEeMa, HampuMep, 3TO MOXeET bbITb crCTEMa
KOHAMLUMOHMPOBaHWA Bo3dyxa. [0ToBas cuctema B
LesioM JOMKHa MMeTb MapKuposKy 3Hakom CE B
COOTBEeTCTBMM C gmpekTuson no SMC. B
COOTBETCTBMM C gnpeKkTnson no SMC
N3roToBMTENb MOXKET MapKnpoBaTb 3Hakom CE
CMCTeMbl, Npolweawmre ncnoitaHma Ha SMC.
MapKrpoBKa KOMMNOHEHTOB CUCTEMbI He
TpebyeTcs.

3. MpeobpaszoBaTesib YacTOTbl NPeAHa3HaYeH ans
MOHTa)a B yCTaHOBKe. Takol yCTaHOBKOW MOXeT
6bITb MPOU3BOACTBEHHAA WM OTOMUTENbHan/
BEHTUMALMOHHAA YCTaHOBKA, CMPOEKTUPOBaHHas
N CMOHTMpOBaHHasA crneuuanucramu. B
COOTBETCTBMU C gupeKkTnson no SMC
npeobpasoBaTesib YacTOTbl AO/MKEH ObITb
MapKnpoBaH 3Hakom CE. MapKnpoBKa cobpaHHoOM
ycTaHoBKM 3HakoM CE He TpebyeTca. OgHako npu
3TOM YCTaHOBKa AO/MKHA COOTBETCTBOBATh
OCHOBHbIM TPEOOBAHMAM 3TON ANPEKTUBLI. ITO
obecrneunBaeTcs nyTem nNprMeHeHUs
060pyAOBaHNA U CUCTEM, UMEIOLLNX MAPKNPOBKY
3Hakom CE B cOOTBETCTBUW C ANPEKTMBOWN MO
3MC.

2.2.3 lpeobpasoBatenb yactoTbl Danfoss n
mMapkmnposka CE

MapkurpoBka 3Hakom CE ncnonb3yetca ans obneryeHus
Toprosnu B npepenax EC n EACT.

OpHako, mapkrpoBka CE MOXeT pacnpoCTpaHATbCA Ha
pasnunyHble TexHnyeckre TpeboBaHuA. [loaTomy
HeobXxoMMO NMPOBEPATb, UTO peasnbHO NoApasymMeBaeTcs
nog 3Hakom CE.

Cdepa oxBaTa MOXKeT ObITb BeCbMa PasfIMYHONM, N MO3TOMY
3Hak CE moXeT BBeCTV B 3abnyaeHre MOHTaXHWKa B
OTHoLLeHNN obecneyeHns 6e3onacHoCTU Npu
MCnonb30BaHMKN NpeobpasoBaTena YacToTbl Kak
KOMTOHEHTa CUCTEMbI UK YCTPOIACTBA.

KomnaHua Danfoss HaHocuT mMapkunposky CE Ha
M3roTaB/iMBaemMble el NpeobpasoBaTenin YacToTbl B
COOTBETCTBUN C AMPEKTUBOM MO HN3KOBONbTHOMY
060pynoBaHMio. OTO O3HAYaeT, YTo NPV NPaBUIbHON
ycTaHoBKe npeobpa3oBaTens 4yacTtoTbl KomnaHua Danfoss
rapaHTUpyeT ero COOTBETCTBME JMPEKTMBE Mo
HV3KOBONIbTHOMY o6opypnoBaHuio. Komnanua Danfoss
npeaocTaBnAeT feKknapaumio 0 COOTBETCTBMM MapKUPOBKM
CE TpeboBaHMAM OMPEKTUBbLI MO HU3KOBOILTHOMY
060pyAoBaHuIo0.

3Hak CE Takke oTHocuTcA K anpekTnse no SMC npu
YCJI0BWM, YTO BbIMOJSIHEHBI TpeboBaHusa IMC No MOHTaxy u
dunbTpaummn. C 3TUMK yCNOBUAMM KOMMaHWA
npeaocTaBnAeT feKknapaunio COOTBETCTBUA ANPEKTUBE MO
SMC.
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Pyko8oOCcmaeo no npoeKmMupo8aHUI0 COQEPXKUT NogpobHbie
yKaszaHus, obecrneunBaiolyme BbIMONHEHNE MOHTaXa B
COOTBETCTBUM C TpeboBaHuAmK no IMC. Kpome Toro,
komnaHua Danfoss onpegenset, Kakvne ee usgenvs
COOTBETCTBYIOT YKa3aHHbIM TPebOBaHMsAM.

Komnanua Danfoss npegoctaBnseT gpyrve Buibl
COLeNCTBYA, KOTOpble ByyT CNOCO6GCTBOBATb MOMYUYEHUIO
Haunyywnx pesynbtatos no IMC.

2.2.4 CootsetctBme Aupektnee no dMC
2004/108/EC

B 6onblnHCcTBE CnyyaeB npeobpasoBaTtesib YacToTbl
UCMONb3yeTcs CreuuanmcTamm oTpaciu Kak
MHOTrOGYHKLVMOHANbHBIA KOMMOHEHT 6osee KpYMnHOro
YCTPOWCTBA, CUCTEMbI UM YCTaHOBKM OTBETCTBEHHOCTb 3a
KOHeuHble xapakTepuctnkn SMC o60pyaoBaHKsA, CUCTEMBI
WM YCTAHOBKU BO3/1araeTcA Ha opraHu3auuio, OTBeYaloLlyo
33 UX MOHTaX. B momoLlb MOHTaXKHUKam KomnaHusi Danfoss
NMOAroToBUNa PYKOBOAALIME YKa3aHWs MO MOHTaXy
CUCTeMbl CUIOBOTO NMpuBofa ¢ obecneyeHrem DMC.
CncTeMbl CUTOBBIX MPUBOLOB COOTBETCTBYIOT CTaHAApPTaM ”
YPOBHSAIM VCMbITaHWIA, NPefyCMOTPEHHbIM OISt 3TUX CUCTEM,
npv yCrIoBUY HaaJiexallero coonMiofeHus NHCTPYKUMM Mo
MOHTaxy ¢ obecneyeHnem DMC gna ycTaHOBOK, CM.

2.3 BnaXHoCTb BO3Ayxa

KoHcTpyKuma npeobpa3oBaTena 4acToTbl yAoBneTBOpPAET
TpeboBaHusaM cTaHpapTa IEC/EN 60068-2-3 n n. 9.4.2.2
craHpapta EN 50178 npu 50 °C.

2.4 ArpeccrBHas oKpy»atowasa cpefa

MpeobpasoBaTesib YacTOTbl COAEPKUT OOSbLLOE
KONIMYECTBO MEXAHUYECKMX U DNTEKTPOHHbIX KOMMOHEHTOB.
Bce oHW B onpepeneHHoOW cTeneHn NoABepPKeHbl
BO3AENCTBMIO OKpY»KatoLen cpeabl.

ANPEOYNPEXOEHUNE

Mpeo6pasoBaTtenb YacTOTbl HE JOJKEH YCTaHAaBNMBaTbCA
B MecTax, rae B BO3yXe CofiepKaTcaA Karnam XXugkocrtu,
TBEpAble YaCTULbl UK Fa3bl, CNOCOBGHbIE BO3AENCTBOBaTb
Ha 3NEeKTPOHHbIE YCTPONCTBA U Bbi3biBaTb UX
nospexpaeHune. Ecnn He NnpuHATbHI Heo6xoAVMbIe
3alMTHbIE Mepbl, BO3pacTaeT OMacHOCTb HenonaaokK u,
TaKnM o6pa3om, COKpalLaeTcsi CPOK Cy6bl
npeobpasoBaTena 4acToTbl.

CreneHb 3awmTbl B cootBetcTBUM ¢ IEC 60529
YcTaHoBKa M 3Kcnnyatauua ¢yHKUMm 6esonacHoro
OTKI/IOUEHVS KPYTSALLEro MOMeHTa AOMYCKAeTCs TONMbKO B
wkadax ynpaeneHus ¢ sawmron IP54 unu Bbiwe (nnn B
SKBUBAJIEHTHbIX Cpefax). OTo NO3BONUT M3bexaTb
MexXda3HbIX CH0EB U KOPOTKUX 3aMbIKaHUN MeXay
KneMmMamu, pa3bemamu 1 LensMK, a Takke npefoTBpaTut
BO3MO>XHOCTb BO3HMKHOBEHWA OMACHbIX Lienen,
CO34aBaeMbIX MOCTOPOHHVMU NpeaMeTaMu.

KnpkocTn MoryT nepeHocuTbCA No BO3AyXy 1
KOHAEHCMPOBATbCA B NpeobpasoBaTenie YacToThl, Bbi3blBaA
KOPPO3MI0 KOMMOHEHTOB U MeTannimuecknx getanein. Map,
Macsio 1 MopcKaa Bofa MOTyT NMPUBECTU K KOPPO3un
KOMTMOHEHTOB 1 MeTannnyecknx getanei. Mpu Taknx
OKPYaloLUX yCIOBUAX UCNONb3yiiTe obopyaoBaHmne B
Kopnycax co cTeneHbto 3awmTbl IP54/55. B kauectBe
AOMONHUTENbHON Mepbl 3aLyTbl MOXHO UCMONb30BaTb
rocTtassiAemMble Mo 3aka3sy neyaTHble NnaTbl C NMOKPbITUEM.

HaxopdAwumeca B Bo3agyxe TBepAble YacTuLbl, Hanpumep
4acTULbl NbINK, MOTYT BbI3bIBaTb MeXaHUYecKue,
3NeKTpUYEeCcKne 1 TENNOoBble NOBPEXAEHUA
npeobpasoBaTens 4acToTbl. TUNMYHLIM MOKa3aTenem
BbICOKOrO YPOBHA 3arpA3HeHnsa Bo3fyXxa TBEPAbIMU
yacTuLamy ABNAETCA HanMumMe YacTul Mbln BOKPYr
BEHTUNATOPA NpeobpaszoBaTens YyacToTbl. B oueHb
3anblfIeHHON Ccpefe, Ucnonb3yliTe obopyaoBaHme ¢
cTeneHblo 3awmTbl Kopnyca IP54/55, a obopynoBaHue co
cTeneHbto 3awuTtbl IPOO/IP20/TUM 1 gonkHo
yCTaHaBnNMBaThbCA B LWKadax.

B ycanoBuAax BbICOKOM TeMmnepartypbl N BIIaXHOCTU
KOPPO3NOHHO-aKT/BHbIE ra3bl, TakKne Kak coeguHeHnA
cepbl, a30Ta M XJI0pa, Bbi3bIBAlOT XMUYeCKMe npoueccbl B
KOMMNOHEeHTax npeo6pa303aTenﬂ 4acCTOThbl.

Bo3HuKalowme xummyeckue peakumm BO3AeNCTBYIOT Ha
3NEKTPOHHbIE YCTPOWNCTBA U BbICTPO NPUBOAAT K UX
NMoBpeXAeHunio. B Takmx ycnoBusax cnepyeT ycTaHaBnvBaTb
obopynoBaHue B WKadpax C BEHTUNALMEN CBEXMM
BO3AYyXOM, Grarofjapsa KOTOPOW arpeccuBHble rasbl 6yayT
YAANATbCA M3 Npeobpa3oBaTens yacToThl.

CpepacTBom fanbHenLweld 3alwyTbl B TaKUX 30HaX ABNAETCA
HaHeceHVie MOKPbITVA Ha NeyaTHble NaTbl, YTO MOXKHO
3aKa3aTb [AOMOHUTENBHO.
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YBELIOMJIEHU

YcTaHOBKa npeo6pasoBaTeneil YacTOTbl B arpeccuBHOM
cpefie yBeNnuMBaeT ONacHOCTb OCTAaHOBOK
npeo6pasoBaTens 1 3HAUYMTENbHO YMEHbLUAET CPOK ero
CYXKO6bl.

Mepen ycTaHOBKOW Mpeo6pa3oBaTens 4acToTbl NpoBepbTe
OKpY>KaloLWnin BO34YX Ha COAepKaHMe XKUAKOCTEN, YacTul 1
rasos. 5TO NPOW3BOANTCA HabMOAEHNEM COCTOAHNA
YCTaHOBOK, yXKe paboTalowmx B STUX YCIOBUAX. TUNNYHbIMU
NpU3HaKaMn NPUCYTCTBUA BPeLHbIX B3BELLEHHbIX
XKNIKOCTeN ABMAETCA HaNMume Ha MeTaIMYECcKMX YacTax
BOAbI, Mac/a WUIm Kopposmu.

Ha MOHTa)KHbIX LIJKad)aX N Ha nmeruwemca anekTpmnyeckom
060pyﬂ,OBaHVII/I 4aCTO MOXHO BMAETb Ype3mepHoe
Konuyectso nbiin. OgHUM 13 NPU3HaAaKOB Hanunyna
arpeccmBHbIX ra3oB B BO34yXe ABMAETCA NOTEMHEHNE
MELHbIX WWH N KOHLOB Kabenen nmetowmxca YCTaHOBOK.

Kopnyca Tunopa3smepos D n E nmeloT TbinbHbIA KaHan 13
HepXaBeloLen cTanu, KoTopblin obecneynBaeT
LOMNOMHUTENbHYIO 3alMTy B arpeccMBHom cpege. [ina
BHYTPEHHNX KOMMNOHEHTOB npeobpasoBaTesia YacToTbl no-
npexxHemy TpebyeTcsa yCTaHOBKA Haafexallen BeHTURALMM.
Ona nonyuyeHua gononHutenbHol nHbopmalmn
ob6paTuTtech B Danfoss.

2.5 BubpauunoHHble 1 yaapHble
BO3/1eNCTBUA

MpeobpaszoBaTesib YacTOTbl UCMbITaH B COOTBETCTBUM C
METOANKOMW, OCHOBAHHOW Ha YKa3aHHbIX HVXe CTaHZapTax.

. IEC/EN 60068-2-6: Bubpauusa (cuHyconganbHas)
— 1970

. IEC/EN 60068-2-64: Bubpauus, cnydyaiiHble
BMOpaLMM B LUMPOKOM AranasoHe 4acToT

Mpeobpa3oBaTenb YacTOTbl YAOBNETBOPAET TPeGOBaHMAM,
npeabABAsemMbiM K 610KaM, MOHTUPYEMbIM Ha CTEHE UMK
Ha Nony B NPOM3BOACTBEHHBIX MOMELLEHUAX, a TaKXKe B
WMTax ynpaBneHns, 3akpennsemMbiM 601TamMy Ha CTeHe unu
Ha nony.

2.6 be3onacHoe OTKMIoYeHVe KPYTALLEero
MOMEHTa

MpeobpasosaTenb YactoTbl FC 102 MOXeT BbINOSHATb
3aWMTHYI0 GYHKUWIO 6€30NdCHO20 OMKIII0YeHUs KpymAwezo
momenma (STO, kak onpegenerHo B EN IEC 61800-5-2") unu
byHKUMIO ocmaHosa kamezopuu 0 (Kak onpeaeneHo B
ctranpapte EN 60204-12).

Mepen BHeApeHWEM U UCMONIb30BaHNEM B YCTAHOBKeE
bYHKUMM 6e30MacHOro OTKOYEHNA KPYTALLEro MOMeHTa
Heob6XoAMMO BbINMONHNUTL TLWATENbHbINA aHANN3 BO3MOXHbIX
PUCKOB, YTOGbI ONpefenuTb, ABAAITCA NN GYHKLMSA
6e30MacHOro OTKIIOYEHUA KPYTALLEro MOMEHTa 1 YPOBHU
6e30MacHOCTM NOAXOAAWVMU U 06OCHOBAHHBIMU. 3TN
bYHKUMM pa3paboTaHbl 1 YyTBEPXKAEHBI B COOTBETCTBMU CO
cnegyowmmmn TpeboBaHUAMM:

. Kateropus 6esonacHoctu 3 B EN ISO 13849-1

. YpoBeHb npomnsBoanutenbHoctn «d» B EN ISO
13849-1:2008

. Cnoco6Hoctb SIL 2 B IEC 61508 1 EN 61800-5-2
. SILCL 2 B EN 62061

1) MoapobHble cBeaeHNsa o GyHKLUMM Ge3onacHoOro
OTKIIOYEHNA KpyTALero momeHTa (STO) cm. B cTaHZapTe
EN IEC 61800-5-2).

2) MoppobHble cBefileHMs1 O GYHKLUM OCTAaHOBA KaTeropuu
0 n 1 cm. B cTaHgapTte EN IEC 60204-1.

AKTMBU3aLMA 1 3aBeplueHne 6e30MacHOro OTKIYeHNs
DOyHKUMA 6€30MacHOro OTKIMIOYEHNA KPYTALLEro MOMEHTa
(STO) akTMBMpYyeTCA NyTEM CHATMA HaMNPAXEHUA C KNeMMbl
37 6e3onacHoro nHeepTopa. MNpu nogknoueHnn
6e30MacHOro MHBEPTOPA K BHELIHUM YCTPONCTBAM 3alLUThl,
obecrneunBaloLLMM 33ePKKY 6€30MacHOCTY, MOXHO
nonyunTb B YCTaHOBKe 6€30MacHbll OCTaHOB KaTeropun 1.
DOyHKUMA 6€30MacHOro OTKMIOUYEHNA KPYTALLEro MOMEHTa
FC 102 mokeT Mcnonb3oBaTbCA C aCUHXPOHHbIMU 1
CMHXPOHHBIMY ABUraTeNAMN, @ TaKXKe C ABUraTeNiAMuU C
NOCTOSIHHbIMU MarHuTamu. CM. NpuMepsbl B

2nasa 2.6.1 Knemma 37 ¢pyHkyuu 6€30nacHo20 OmkJyYeHus
Kpymawezo momeHma (STO).

ABHUMAHUWE!

Mocne MoHTaxa 6€30MacHOro OTK/IDYEHNA KPYTALLEro
momeHTa (STO) cnepyeT NpoBeCTN SKCNnyaTauMOHHble
MCMbITaHUA, KaK YKa3aHo B pasfiene KcnjiyamayuoHHble
ucnsimaHusA 6e30nNacHO20 OMK/IIYeHUA KpymAuwjezo
MomMeHma. YcnewHoe NpoxXoXKAeHNe SKCryaTaLlnoHHbIX
MCnbITaHNI 06A3aTeNbHO NOC/E NEPBOro MOHTa)a 1
nocsie KaXfAoro N3MeHeHusA cMcTembl obecneyeHmns
6e3onacHocTn.
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TexHuuyeckne aaHHble 6€30MNacHOro OTKAYEeHNA Cokpalul. |CraHpapTt OnucaHune

KpyTALlero MOMeHTa Kar. EN ISO Kateropus, yposeHb «B, 1-4»

CnepytoLime 3HaYeHNA COOTHOCATCA C Pa3NNYHbIMU TUMAMU 13849-1

ypoBHeii 6esonacHocTu: FIT C6oit Bo Bpems: 1E-9 vacos

Bpema peakuun ana Knemmbi 37 HFT IEC 61508 YcTOMumMBOCTb K C60SIM annapaTHOro
- MakcumanbHoe Bpemsa peakumu: 20 Mc obecneyenna: HFT = n o3Hauaer, uTo

c6oun n+1 MOryT BbI3BaTb NoTepto
BDEMﬂ peakunn = 3afaepxKa mexay obecTounBaHnem

dyHKUMM 6e3onacHoCTU
Bxoaa STO mn OTKNUYEHNEM BbIXOAHOMO MOCTa.

MTTFd EN ISO CpepnHee Bpems o onacHoro cbos
HaHHble ana EN I1SO 13849-1 13849-1 (MTTFd): Eo. wsm.: net
. YpoBeHb NpoM3BOAUTENBHOCTY «d: PFH IEC 61508 [BepoaTHoCTb onacHbIx c60eB B yac.
. MTTF4 (cpeaHee Bpemsi O onacHoro c6os): Heo6xoanmMo yunTbiBaTh 3TO 3HAYEHNE,
14 000 net ecny yCcTpomncTo 6e3onacHocTy
SKCMYaTUPYETCA NHTEHCUBHO (Jalue,
. DC (anarHoctnuyeckoe nokpoitue): 90 %
YeM OAVH pa3 B roA) Win NMOCTOSHHO,
. KaTeropwusa 3 npuyem 3anpockl Ha KCMyaTayuio,

. CpOK Cﬂy)K6b| 20 net npeabvABiAemMble K oTBeYarolen 3a

6e30MacHoOCTb canicTeme, NocTtynaroT

LanHble ana EN IEC 62061, EN IEC 61508, EN IEC
61800-5-2
. Cnoco6HocTtb SIL 2, SILCL 2

yale, yem OofIvH pas B rof

PFD IEC 61508 |CpenHAA BepOATHOCTb OTKa3a B MOMEHT
noTpebHOCTY, 3HaYeHre NCMOoNb3yeTcs
. PFH (BeposATHOCTb onacHbix c6oeB B yac) ANS PEXVMOB HU3KOM 3arpysKku

= 1E-10/4 PL EN 1SO [VCKPeTHbIN YPOBEHb, NCMONb3yeMblit

. SFF (Koad)d)VILWIeHT 6esonacHoro c6os) > 99 % 13849-1 [Nl yKa3aHWs CnocoBHOCTU CBS3aHHBIX C
6€30MacHOCTbI0 COCTABNAWYNX CUCTEM

. HFT (ycTonumBocTb K c60siM annapaTtHoro
obecneyveHns) = 0 (apxutektypa 1001)

YNPaB/IEHNS BbINOMHATH GYHKLUIO
6e30MacHOCTV NPV NPOrHO3MPYEMbIX

. Cpok cnyx6bl 20 net yCnoBusix. YpoBHU a-e

SFF IEC 61508 KoadpduumeHt 6e3onacHoro cbos [%];
NpoLeHTHasA YacTb 6e30MacHbIX CO0EB U

DaHHble No HU3KOMY NOTpPe6neHNIo B COOTB. CO

ctaHpgaptom EN IEC 61508
OMaCHbIX BbIABIEHHBIX C60EB GYHKLUMM

. PFDavg ona npoBepoyYyHOro ucnbitaHmaA yepes 1
rog: 1E-10 6e30mMacHOCTN unmn Bcex cboen
noacncCTemMbl
° PFDavg pna npoBepoyHOro ncnbiTaHua Yepes 3 SIL IEC 61508 |YpoBeHb MOMHOTbI 6e30MacHOCTA
ropa: 1E-10 STO EN Be3sonacHoe oTknoueHne KpyTALero
. PFDavg onsa npoBepoYHOro ucnbiTaHua yepes 5 61800-5-2 |moMmeHTa
net: 1E-10 SS1 EN Be3onacHbIl ocTaHoB 1
OyHKumA STO He TpebyeT TEXHNYECKOrO 06CYXMBaHNA. 61800-5-2
Cobniopainte mepbl 6€30MacHOCTY, HanpUMep, JOCTyN AnA Tabnuua 2.2 CoKpawieHus, oTHocAWwmecA K GYHKUMOHaNbHON
YCTaHOBKMN YCTPONCTB B 3aKPbITOM LWWKady AOMKEH UMETb 6e3onacHocTn

TONIbKO KBaNMQUUMPOBaHHbIN NepcoHan.

HaHHblie SISTEMA

JaHHble Danfoss o ¢yHKLUMOHanbHON 6e30nacHOCTU
IOCTYMHbI B BUAe 6UGANOTEKN, UCMONb3yeMoii BMeCTe C
WHCTPYMeHTOM pacueTa SISTEMA, KoTopblii pa3paboTaH
opraHuzauuein IFA (MHCTUTYT 6€30MacHOCTY U TUreHbI
Tpyfa Cny6bl counanbHOro ctpaxoBaHusa F'epmaHun) u B
BMAE AaHHbIX AN pacyeToB BpYy4Hylo. brbnmoTteka
NMOCTOAHHO MOMOMNHAETCA 1 pPacClINPAETCA.
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2.6.1 Knemma 37 dyHKUmMmn 6e€30nacHoro
OTKJIIOUYEHMA KPYTALLEro MOMEHTA
(STO)

FC 102 moxeT ncnonb3oBaTtbh GyHKUMIO 6e30nacHoro
OTK/IlOYEHNA Yepes Knemmy ynpasneHusa 37. besonacHoe
OTKJ/IIOUEHVE KPYTSALLEro MOMeHTa OTK/louaeT
ynpasnsiolee HanpsXeHre Ha CUMOBbIX MOMYNPOBOAHMKAX
BbIXOZHOW CTyrneHu npeobpa3oBaTenisi YacToTbl, YTO B CBOIO
ouepellb NPenATCTBYET rEHEPUPOBAHNIO HaNPKEHNs,
Tpebyemoro ans BpalleHua asuratens. Ecnym aktusuposaHo
6e3onacHoe OTKIIOUYEeHNe KpyTAlero momMeHTa (Knemma 37),
npeo6pa3oBaTesib YacTOTbl NMOAAET aBaPUIHbINA CUrHan,
3aTeM BbIMNOJIHAETCA OTK/OYEHVE YCTPOWCTBA U ABUraTeNb
oCTaHaBnvBaeTca ¢ Bbiberom. MNoTpebyetca nponssecTr
nepesanyck Bpy4Hy. OyHKUMA 6€30MacHOro OTKIIoUYeHUs
KPYTALLErOo MOMEHTa MOXET MCNOb30BaTbCA AJiA
aBapUINHOW OCTAHOBKM Npeobpa3oBaTensa YyacToThbl. B
HOPMaJIbHOM peXxnme paboTbl, Korga 6esonacHoe
OTKJ/IlOUEHVE KPYTSALLEro MOMeHTa He TpebyeTca, cnegyeT
MCMosnb30BaTb GpYHKLMIO OObIYHOrO OCTaHOBA
npeobpasoBartens yacTtoTbl. [1py ncnonb3osaHun
aBTOMATMYECKOro nepesanycka cieayeT cobnioaatb
TpeboBaHus, yKa3aHHble B cTaHgapTe I1SO 12100-2,
naparpa¢ 5.3.2.5.

YcnoBua ncnonHeHms o6a3aTenbCcTs

YctaHoBKa GpyHKUMU 6e30MacHOro OTKIYEHNA KPYTALLEro
MOMEHTa U UCMNONb30BaHNE JAaHHON GYHKLMUM BbINONHAETCA
NnepcoHanom nosb3oBaTens.

. MoHUMaTb HOPMbI 11 MPaBWIa TEXHVIKN
6e30MacHOCT, OTHOCALLMECA K NPefynpexaeHio
HECUYaCTHbIX C/lyYyaes.

. Cnepyet 03HAKOMUTBCA C OOWMMU UHCTPYKLMUAMM
N UHCTPYKLMAMYM MO TeXHMKe 6e30macHoCcTu,
NpvBeAeHHbIMU B JAHHOM OMUCaHWK, A TaKkXe C
paclIMpPEeHHbIM onrcaHmem B Pykogoocmae no
npoekmuposaHuro.

. Xopomo 3HaTb obwme CTaHAapPTbl U CTaHA4APTbl B
06nacT TEXHNKN 6e30MacHOCTM, OTHOCALMECH K
TeM I NHBIM NMPUMEHEHNAM.

CraHgapTbl

Ncnonb3oBaHne ¢yHKUMM 6e30MacHOro OTKIUEHWs
KpYTALLEro MOMEHTbI Ha Knemme 37 TpebyeT oT
nonb3oBaTtens cobMofeHNA BceX HOPMaTUBOB
6e30MacHOCTK, BKJIOYAA COOTBETCTBYIOLME 3aKOHbI,
HOPMaTVBHO-NPaBOBble akTbl N NPeAnuCcaHuna.
MocTaBnAaeman no oTaenbHOMY 3akasy GyHKLMA
6e30MacHOro OTKNIYEHUA KPYTALLEro MOMEHTa
COOTBETCTBYET CleflylolnMm cTaHAapTam.

IEC 60204-1: 2005, KaTeropus
0 — HeynpaBnAaeMbli OCTaHOB

IEC 61508: 1998 SIL2

IEC 61800-5-2: 2007 — ¢yHKUMA 6e3onacHoro
OCTaHOBA MO MPEBbLILIEHMIO KPYTALLErO MOMEHTa
(STO)

IEC 62061: 2005 SIL CL2
ISO 13849-1: 2006, kateropua 3 PL d

ISO 14118: 2000 (EN 1037) — npepoTBpaLleHune
HernpeaHaMepeHHOro nycka

MHpopMaumn 1 yKasaHuii, coaepalimxca B MHCMpyKyusax
No 3KCNyamayuu, HefoCTaToOMHO L1 NPaBUAbHOTO 1
6e30MacHOro NCnonb3oBaHuA GyHKUMKU 6e30omacHoro
OTK/OYEeHMA KpyTAwwero momeHTa. CnegyeT cobniogatb
WHCTPYKUMW 1 UCNOMb30BaTb MHGOPMaLKIo, NprBeaeHHble
B COOTBETCTBYIOLLEM Pyko8oOcmee N0 NpoeKmMupo8aHuio.

3awunTHble Mepbl

. YcTaHOBKa 1 BBOA B SKCnayatTaynto cucrtem
6e3onacHoOCTM AONXKHbI BbIMONMHATbCA TONbKO
KBaﬂI/I(bI/ILI,VIpOBaHHbIM nepcoHanom, o6nana|ou4v|M
COOTBETCTBYOLLMMN HaBblKaMW.

. YCTpONCTBO cnepyeT ycTaHaBnmBaTh B WKadax
IP54 nnn B Nofo6HbIX ycnoBuaAx. inAa HEKOTOPbIX
crneuvanbHbIX NPYMEHeHU TpebyeTcs bonee
BbICOKaA cTeneHb 3awuThbl IP.

. Kabenb mexpgy knemmoin 37 1 BHEWHUM
YCTPOWCTBOM 3aLLWTbl JOMKEH ObiTb 3aliymLleH oT
KOPOTKOrO 3aMblKaHWA B COOTBETCTBUN C
Tabnuuen D.4 ctaHpgapTa ISO 13849-2.

. Ecnun Ha ocb pBuratens Bo3pencTByiOT Kakne-nmbo
BHELWHWe cunbl (HanpyuMep, HarpysKku ot
noageLleHHoro obopynoBaHus), cnegyet
MCMosb30BaTb JOMNOMHUTENIbHbIE Mepbl
(Hanpumep, yaep>kmBatoLWmMin TOPMO3) ANA
npenoTBpaLleHNsa PYCKOB.

MG11BC50
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BeepeHue B VLT® HVAC Drive PykoBOACTBO NO NPOEKTUPOBaAHMIO
YcTaHOBKa 1 HacTporika ¢pyHKUUM 6e3onacHoro [na 6e3onacHoON ycTaHOBKM npeobpa3soBaTtensa YyacToTbl
OTK/IIOYEHUA KPYTALLEro MOMEHTa npenBapuTeNibHO HEOOXOAMMO BbIMONIHUTL ClegyoLne
ABHVUMAHUWE! AenCTBus.
®YHKLIMA BESONACHOMO OTK/IIOYEHUA 1. CHUMKWTE NepemMbluKy Mexgy Knemmamu
KPYTALLETO MOMEHTA ynpaBneHusa 37 n 12 nn6o 13. Pa3pesatb unu
®yHkumna 6esonacHoro octaHosa HE OTKJTIOYAET pPa3opBaTb NEPEMbIUKY HEAOCTATOUYHO, 3TO He
ceTeBoOe HanpsKeHue oT npeobpasoBaTensa 4acToTbl NN CMOXET 3aLMUTUTb OT KOPOTKOrO 3ambikaHus. (CM.
OT BCMOMoOraTesibHbIX KOHTYpoB. PaboTbi ¢ nepembluKy Ha PUCYHOK 2.1.)
3NeKTPUYECKol YacTbio Npeobpa3oBaTena YacToTbl UK

2. Mopkniounte BHelHee pene MOHUTOPUWHra

ABUraTensa MOXHO NPOBOAUTb TONbKO Nocsie OTKNYeHUA
CeTeBOro NUTaHWUA U NoCie NCTeYeHUA Nepuoaa,
YKa3aHHOro B MHCTPYKUMAX MO TexHMKe 6e3onacHocTu
JaHHoro pykoBogacTBa. HecobniopgeHne Tpe6oBaHuA K
OTKJIIOUEHMIO CETEBOrO MUTAHUA OT YCTPOWCTBA U
COOTBETCTBYIOLIErO NEepMofa OXXMAAHNA MOXKET NPUBeCTU
K JleTa/IbHOMY MCXOAY W MOJTYYEHMNIO CePbe3HbIX
Tpaem.

6e30MacHOCTM Yepe3s HOPMaslbHO Pa3OMKHYTYIO
byHKumio 6e3onacHocTU (cnepyet cobniopatb
WHCTPYKLMIO, MpUiaraemyto K 3aWmTHomy
ycTpomncTay) K Knemme 37 (6esonacHoe
OTK/IOYEHMEe KPYTALLEro MOMEHTa) U K OOQHOMN n3
Knemm — 12 nm6o 13 (24 B nocT. ToKa).
3awWnTHoe pene JONMKHO COOTBETCTBOBATb
TpeboBaHuam Kateropuu 3/PL d (ISO 13849-1)

mnu SIL 2 (EN 62061).
. He pekomeHayeTca ocTaHaBnMBaTb

npeobpasoBaTenb YacToTbl C UCMOIb30BAHNEM
bYHKLMN OTKMIOYEHNA MO NPEBbILLEHUIO
KpyTsAwero MmomeHTa. Ecnn pabota
npeobpasoBaTens YacToTbl NPeKpaLlaeTcs ¢
NCnonb3oBaHNEM JaHHOW GYHKLMK, YCTPONCTBO
6y[eT OTK/IOYEHO 1 OCTAHOBUTCA C BbIGErOM.
Ecnu 310 HeponycTMMo (Hanpumep, ABnAeTcA
OnacHbIM), Npeobpa3oBaTenb YacToTbl 1
obopynoBaHue nepep MCNosib30BaHUEM [aHHOWA
byHKUMKM cnepyeT 0CTaHOBUTb C MPUMEHEHNEM
COOTBETCTBYIOLLEro peXxrMa OCTaHOBKU. B
3aBMCMMOCTU OT NPUMEHEHMNA MOXET
noTpeboBaTbCA MCMONb30BaHNE MEXaHUYECKOro
TOpMO3a.

130BA874.10

. Mpwn ncnonb3oBaHWM NpeobpasoBaTtesieil YacToTbl
INA CMHXPOHHbIX ABUraTenen v asuratenemn
MOCTOAHHBIMW MarHuTamu, B ciyvae
HeNCnpaBHOCTN CUNOBbIX NOYNPOBOAHNKOB AN1A PucyHok 2.1 MNepembiuka Mexpay Knemmoin 12/13 (24 B) n
Heckonbkux IGBT: HecmoTps Ha akTmBauumio Knemmon 37
bYHKLMW OTKNIOYEHVA MO MPEBbILLEHNIO
KpyTALLEro MOMeHTa, NpeobpasoBaTesib YacToTbl
MOXeT reHepmnpoBaTb KOMMEHCMPYIOLMIA
KPYTALWMIA MOMEHT, KOTOPbI NMOBOpaynBaeTt
ABuratenb Makcumym Ha 180/p rpagycos, rae p
O3HayaeT KONMYeCTBO MOJIIOCHbBIX Nap.

. 3STa GyHKUMA NOAXOAWUT TONbKO AN1A BbIMNONHEHMS
MeXaHMYecKmx paboT Ha npeobpasoBaTtene
YacToTbl UMM B COOTBETCTBYIOLLMX 30HAX MaLUVHbI.
JaHHaa oyHKUMA He obecneunBaet
anekTpobesonacHocTu. [laHHy0 GyHKLMIO He
cnepyeT UCNoNb30BaTh B KauecTse GyHKLUNM
ynpaseHua Ana 3anycka U/unm octaHoBa
npeo6pasoBaTens 4acToTbl.
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FC

130BB967.10

PucyHoK 2.2 YctaHOBKa AnA OCyLlecTBNEeHNA OCTaHOBa
Kateropuun 0 (EN 60204-1) ¢ Kateropuein 6e3sonacHoctu 3/PL d
(ISO 13849-1) unm SIL 2 (EN 62061).

3awuTHoe pene (kater. 3, PL d nnn SIL2)

KHonKa aBapuinHOro octaHoBa

KHonka cbpoca

Hlw|Nn]|—

Kabenb ¢ 3awumToin ot KOPOTKOro 3amblKaHuA (ecnu He

MPOMIOXKEH BHYTPU YCTaHOBOYHOTO LWKada IP54)

Ta6bnuua 2.3 MoscHeHuA K PucyHok 2.2

MpoBepKa 6e30MacHOro OTKOUYEHNA KPYTALLEro
MOMEeHTa Ha 3Tane BBOAA B 3KCMiyaTauuio

Mocne BbINOMHEHNA MOHTaXa U Nepes NepBbiM 3arycKom
npoBeauTe SKCMyaTaLMOHHbIe UCMbITaHWA
CMOHTVPOBAHHOW YCTaHOBKM C UCMONb30BaHUEM
6€30MacHOro OTK/IOYEHNA KPYTALLEro MOMeHTa. Kpome
TOro, MPOBOAUTE TaKue WUCMbITAHUA MOCNE KaXK4oro
M3MEHEHUSA YCTaHOBKN.

Mpumep ¢ 6e30nacHbIM OTKNIOUYEHMEM KPYTALLEro
MomeHTa (STO)

3aWunTHOE pesie OLUEHVBAET CUTHaMbl KHOMKY aBapUMHOro
OCTaHOBa U B C/lyyae aKTMBALMU KHOMKM aBapUiiHOTO
oCTaHoBa 3anyckaeT ¢pyHKuuio STO npeobpasosatens
yacTtoTbl (cM. PucyHok 2.3). DyHKUUN 3awuUThbl
COOTBETCTBYIOT KaTeropuu 0 ocTaHOBa (HEKOHTPONMPYEMBIN
OCTaHOB) B COOTBETCTBMU C onpefeneHnem B ctaHgapte IEC
60204-1. Ecnu dyHKLMA akTUBMpPYeTCA B npouecce paboTbl,
NMpOVCXOAUT Heynpasnsembli Bolber apuratens. Mogava
SHeprvuu B ABWrateNib oTKIoYaeTca 6e3onacHbiM obpasom,
TaK UTO AanbHelllee ABVKEHNE HEBO3MOXHO.
KoHTponnpoBaTb OCTaHOBMEHHYIO YCTaHOBKY He TpebyeTcs.
Ecnu npegnonaraetcs BAUsiHWE BHELUHEN CUnbl, cnefyeT
npenycMOTPeTb JOMNONHUTESNIbHbIE Mepbl Mo 6e30nacHoMy
NpefoTBPALLEHNIO TI0O60ro BO3MOXKHOTO [IBVXKEHMS
(Hanprmep, MexaHMYecKre Topmo3a).

YBEIOMJIEHU

OnA Bcex cuctem ¢ 6e3onacHbIM OTKNIOYEeHUEM
KpYTALEro MOMeHTa Ba)HO, YTo6bl 6bII0 NCKIOUEHO
KOpPOTKOe 3aMbiKaHue B npoBogKke Ao T37. 9To MoxeT
6bITb peanusoBaHo B cooTBeTcTBuU ¢ EN ISO 13849-2 D4
nocpeACTBOM MCNONb30BaHWA 3aliMLEHHON NPOBOAKU
(3KpaHMpoBaHHON NN pa3genbHoM).

Mpumep ¢ SS1

Bbe3onacHbI octaHoB 1 (SS1) cooTBeTCTBYET
KOHTPONMpPyeMOMy OCTaHOBY, OCTaHOBY KaTeropuu 1 B
cootBetcTBUM ¢ |IEC 60204-1 (cm. PucyHok 2.4). Mpun
akTmBaLmmn GyHKLMM 6€30MacHOCTU BbIMOSHAETCA OObIYHbIV
ynpaenaembiii octaHoB. OH MOXeT ObITb aKTUBMPOBaH C
nMomoLLbio KnemMMbl 27. o ncteyeHnn BpeMeHu 3alTHOW
3aflepXKKn BO BHellHeM mMopysne 6e3onacHocTu
aKTmBupyeTcA 6e3onacHoe OTKIOYeHWe KpYyTALLero
MomeHTa (STO) n Ha kKnemme 37 yCTaHaBMBaAETCA HU3KUN
ypoBeHb. 3ameffileHNe BbINONHAETCA B COOTBETCTBUN C
KoHdurypauvein npeobpasosartena yactoTbl. Ecnu
npeobpa3oBaTenb YacTOTbl HE OCTAHOBJIEH MO WUCTEYEHUN
BPEMEeHM 3alMTHON 3afepXKKu, yHKLUMA 6e3onacHoro
OTKJTIIOYEHWA KPYTALLEro MOMeHTa ocTaHaBnnBaeT
npeobpasoBaTenb YacToOTbl BbiGerom.

YBEIOMJIEHU

Mpu ncnonbsoBaHnn GyHKUMNM SST N3MEHeHne ckopocTu
TOPMOXKEHUA nNpeobpasoBaTeNa YacToTbl He
OTCNEXMBAETCA C TOYKMN 3peHunsA 6e3onacHoCTh.

Mpumep ¢ npumeHeHnem c Kateropuen 4/PL e

Ecnu pna cootBeTcTBMA TpeboBaHuAM Kateropun 4/PL e
KOHCTPYKLMA CUCTEMBI yrpaBnieHna 6e3onacHoCTbio
TpebyeT Hanmuma AByX KaHanos ana ¢yHKuum STO, oguH
KaHan MoXeT 6bITb peann3oBaH C NMOMOLLbIO KiemMmbl 37
STO, a Apyron KaHan — C MOMOLLbIO KOHTaKTOpa, KOTOpbI
MOXET ObITb MOAKMIOYEH K BXOAHON WU BbIXOAHON
CUNOBON Lienun npeobpasoBaTtensa YacToTbl U YNpPaBAATbLCA
nocpencTsom pene 6esonacHocTy (cMm. PUcyHOK 2.5).
KoHTaKTOp [OMmKeH KOHTPONMPOBaTbCA Yepes
[OMONHUTENbHBIN YNPaBAAeMbll KOHTAKT 1 MOAKIOYATbCA
KO BXogy cbpoca 3aluTHOro perne.

MapannenbHoe coefiHeHne BXOAOB 6e30MacHOro
OTK/IOUYEHNA KPYTALLEro MOMEHTa U MCMNoJIb30BaHNEM
opHoro pene 6esonacHocTn

Ecnun TpebyeTca ynpaBnATb HECKONbKAMMU
npeobpa3soBaTenAMM YacTOTbl C MOMOLLbIO OAHOWN NMHUN
yrpaBneHnsa C ofHUM pene 6e3onacHocTu (cm. PucyHok 2.6),
Bxoabl T37 dyHKLUMM 6e30MacHOro OTKIYEHWS KPYTALLEero
MOMEHTa MOryT 6bITb coeanHeHbl. CoefiHeHNe BXOAOB
MoBbILWAET BEPOATHOCTb OTKa3a B Hebe3onacHOM
HanpaBneHuy, Tak Kak OTKa3 B OQHOM 13
npeobpa3oBaTeneil YacTOTbl MOXET NPUBECTU K
BKJIIOUEHMIO BCeX NpeobpasoBaTenei YacToTbl.
BeposaTHOCTb OTKa3a AnA T37 HAcTONbKO HM3Ka, YTO
pe3ynbTrpyoLlan BEPOATHOCTb BCE eLle COOTBETCTBYET
Tpe6oBaHWAM ypoBHs SIL2.

MG11BC50
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PucyHok 2.3 Mpumep ¢ 6e30nacHbIM OTKAIOYEHNEM
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PucyHoK 2.6 Mpumep ¢ napannienbHbiM cOeguHEHNEM
HeCKONbKUX npeobpasoBaTeneil YacToTbl

Pene 6e3onacHocTn

KHoMnKa aBapuinHOro octaHoBa

1
2
3 KHonka cbpoca
4 24 B nocT. ToKa

Tabnuua 2.4 MosAcHeHuA K PucyHok 2.3 — PucyHok 2.6

ABHUMAHWE!

BknioueHne 6e30nacHOro oTknlUeHns 6e3onacHoro
ocTaHoBa (T. e. CHATNE HanpsaXeHua 24 B ¢ knemmbi 37)
He o6ecneumBaet anekTpobesonacHocTn. QyHKUMA
6e30MacHOro oTK/OUYEHNA cama no cebe He sABnAeTCA
[OCTaTOYHOMN ANA OCYLeCTB/IEHNA aBapUHOro
BbIK/IOYEHNA B COOTBETCTBUU €O cTaHgapTom EN
60204-1. ABapuiiHoe BbiKNloUYeHNe TpebyeT namepeHus
3NEeKTPNYECKONn N3onALMMn, Hanpumep, nyTem
OTK/IIOYEHUNA OT CeTN Yepes3 [OMNONIHUTENbHbIA KOHTaKTOP.

1. AxTuBUpYNTE GyHKLMIO 6e30MacHOro OTKIoUYeH A
KpyTALEero MOMeHTa, CHAB Hanps»eHve 24 B
MOCT. TOKa C KfiemmMbl 37.

2. Mocne akTMBUpPOBaHMA 6e30MacHOro OTKIIIOYEHNA
KpYTALLEro MOMeHTa (T. €. MO OKOHYaHUK
BPEMEHUN OTKNMKa) NpeobpasoBaTesb YacToTbl
nepexoauT B PeXNM OCTaHOBa BblOerom
(NpeKkpallyaeTca co3faHme BpaLlatoLlerocs
MarHuTHoro nons B gsurartene). Bo scem
[Vana3oHe NpPov3BOAUTENBHOCTYN
npeob6pa3oBaTesia YacToOTbl BPemMa OTKIMKA
06blYHO Kopoue, yemM 10 mc.
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lapaHTUpyeTca, uTo NpeobpasoBaTtesib YacTOTbl He
nepesanycTnT GpyHKLUI0 CO3AaHNA BpaLLaloLero nons B
CJlyyae BHYTPEHHero oTkasa (B COOTBETCTBUM C
TpeboBaHuAmYK KaT. 3 PL d ctaHgapTa EN ISO 13849-1 un SIL
2 ctaHgapTa EN 62061). Mpu akTnBauum 6esonacHoro
OTK/IIOUEHVS KPYTSALLEro MOMEeHTa, Ha gucrnnee
npeobpa3oBaTesiad YacToTbl OTOOpParkaeTcs
COOTBETCTBYOWNI TeKCT. CBA3aHHaA HUM NoACKa3Ka
yKasblBaeT: «bblno akTMBMpoBaHO 6e30MacHoe OTKoUeH e
KPYTALLEro MOMEHTa. OTO 03HaYaeT, YTo 6blIO BKIOUEHO
6e3onacHoe OTKIIOYEHNE KPYTALLEro MOMEHTa Un YTo
HopMmarsbHas paboTa elle He BO30OHOBNEHA MNoce
aKTBaumm 6e30MacHOro OTKOUYEeHNA KpYTALLEro
MOMeEHTa.»

YBELIOMJIEHU

Tpe6oBaHusa K Kat. 3/PL d (ctraHgapT ISO 13849-1)
BbINOJIHAIOTCA TONbKO €C/I UCTOYHUK 24 B nocT. ToKa Ha
Knemme 37 OTCOeAMHEH UM OTKIIOYEH 3alUTHbIM
YCTPOICTBOM, KOTOpPOe OoTBeyaeT Tpe6oBaHMAM K KarT.
3/PL d (ctranpapt ISO 13849-1). Ecnn Ha aBuraTenb
OeNCTBYIOT BHELUHME CWIbl, HanpuMep, B ciyvyae Hanuuus
BepPTMKaNbHOW ocu (NoABeLIeHHbIX FPYy30B), rae
HexXXenaTesibHble ABWXEHUA, Hanpumep, Bbi3BaHHble
rpaBuTaLmeil, MOTyT NMPUBECTN K ONacHOCTU NafeHus,
3anpelyaeTcs 3KCyaTupoBaTb ABuratenb 6e3 NpuHATUA
OOMONHUTENbHBIX Mep MO 3aluTe OT NageHus.
Hanpurmep, BONONHUTENIBHO AOMIXHbI GbITb YCTaHOB/MEHbDI
MexaHuMyecKne Topmosa.

[na Bo3o6HOBNEeHNA paboTbl Nocne akTMBaLmu
6e30MacHOro OTK/YEHWA KPYTALLEro MOMeHTa, BO-MepBbIX,
cnepyeT noAaTb HanpsxeHue Ha Knemmy 37 (TekcT «bbino
aKTVBMPOBAHO 6e3onacHoe OTKIoUYEeHMe KpyTALLero
MOMeHTa» BCe elle oTobparkaeTca Ha aucnnee) u, BO
BTOpbIX, He06X0AUMO noJdaTtb curHan cbpoca (no wuHe,
yepe3 undpoBoit BXxoa/Bbixod nnm KHonkow [Reset] (C6poc)
Ha UHBepTOpE).

Mo ymonuaHwuio, ana GyHKUUM 6e30MacHOro oTKNYeHUs
KpYTALLEro MOMeHTa YCTaHaB/MBAETCA PEXUM
npenoTBpaLleHnsa HenpefyCMOTPEeHHOro nycka. 3To
03HayvaerT, YTo AnA Bbixofa M3 COCToAHMA 6e3onacHoro
OTK/IIOYEHWA KPYTALLEro MOMeHTa U BO30OHOBNEHUA
06blYHOI PaboTbl HEOOXOANMO MPEXAe BCEro 3aHOBO
nogatb 24 B noct. Toka Ha knemmy 37. [lanee cnepyet
nopatb curHan cbpoca (nNo wuHe, yepes yndpposon Bxoa/
BbIXOA, U HaxaTnem KHomnku [Reset] (C6poc)).

Ona oyHKUMKM 6e30MacHOro OTKIYEHWs KPYTALLero
MOMEHTa MOXHO 3aflaTb PEXMM aBTOMATUUYECKOrO
nepesanycka, 3ameH1B B napametpe 5-19 Knemma 37,
6e30nacHsIli 0CMAHO8 3HayeHne No ymonyaxuio [1]
3HauyeHuem [3]. Ecnu K npeobpasoBaTesnio 4acToTbl
NOAKNIOYEHO JOMNOJSIHUTENbHOE ycTporcTeo MCB112,
peXMM aBTOMaTMYeCKOro nepesarnycka BBOAUTCA B
[encTBme ycTaHOBKoW 3HauveHun [7] n [8].

ABTOMaTMYeCKMI Nepe3sanyck O3HauyaeT, YTo 6esonacHoe
OTK/IIOYEHVE KPYTALLEro MOMeHTa 3aBepluaeTca U obblyHas
paboTa BO306HOBAAETCSH, Kak TOMbKO Ha KiemmMy 37 3aHOBO
nopaeTcsa HanpsxeHve 24 B noct. Toka — curHan cbpoca B
3TOM CJlyyae He Tpebyertcs.

ABHUMAHWE!

Pexum aBTOMaTMUYeCKOro nepesanycka Aonyckaercs
NMWb B OAHON U3 ABYX CUTyaLWiA:

1. MNpepoTBpalyeHre HeNpeAyCMOTPEHHOro nycka
peanusyeTtca ApyrumMmun 4acTmMm yCTaHOBKM C
6e30nacHbIM OTKJIIOUEHMEM KPYTALLEro
MOMEHTa.

2, NmeeTcAa BO3MOXKHOCTb 06ecneunTb ¢pursnyeckmn
OTCYTCTBME NIOAEl B ONACHOI 30He B cnyyvasXx,
Korpga 6e3onacHoe OTK/IOYeHNe KpyTALLero
MOMEHTA He aKTUBMPOBaHoO. B yacTHoCTY,
Heob6xoauMo cobniopgatbh TpeboBaHMA
naparpada 5.3.2.5 ctaHgapta ISO 12100-2 2003.

2.6.2 YcTaHOBKa BHeLIHero ycTpomncTBa
6e3onacHocTn B coyeTaHum ¢ MCB112

Ecnu nogknioueH cepTudrLMPOBaHHbIN Ha
B3pblBOOE30MACHOCTb MOoAysb Tepmuctopa MCB 112,
ncnonb3ylowmi Knemmy 37 B KauecTBe KaHana 3aluTHOro
BbIK/lOUeHMs, Bbixog X44/11 y MCB 112 gomkeH 6bITb
cBA3aH no cxeme «M» c JaTuMkom obecneyeHuns
6e30nmacHOCTM (HanprMep, KHOMKOWM aBapuUNHOro OCTaHOBa,
3alMTHBIM BbIK/OYATENEM U T. N.), aKTUBU3NPYIOLLMM
6e3omnacHoe OTKIIOUYEHUE KPYTALLEro MOMEHTA.

DTO O3HayaeT, YTO BbIXOAHOW CUTHan Ha Knemmy 37
6e30MacHOro OTKIOYEHVS KPYTSALLEro MOMeHTa UMeeT
BbICOKUIA YPOBEHbD (24 B) TonbKo B Tom cnyyae, ecnv m
curHan ot Bbixogaa MCB 112 Ha knemme X44/12, u curHan
OT faTumKa obecrieyeHus 6e3onacHocTU nmetotT BbICOKU
YPOBEHb. Ecnu xoTs 6bl 0AVH 13 3TVUX ABYX CUTHANoOB
umeeT HU3KNW YPOBEHb, BbixogHOI curHan Ha Knemmy 37
Takxe 6ynet HU3KOYPOBHEBbBIM. YcTpoiicTBo
6e30MacHOCTY C TaKoW NIOrMKow Tuna «M» camo AOSIXKHO
CoOTBeTCTBOBaTb TpeboBaHnAM cTaHpapTa IEC 61508, SIL 2.
CoeauHeHVe Mex[ly BbIXOAOM YCTPOWCTBA 6e30nacHoCTH C
norunyeckon cxemon «M» n kKnemmowm 6e30MnacHoro
OTK/IOYEHVSA KPYTALLEro MOMeHTa 37 JOMKHO 6biTb
3alMLLEHO OT KOPOTKOro 3amblkaHuA. CM. PUCyHOK 2.7.
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. HacTpoikn napameTpoB AfiA BHELLHEro yCTponcTea
| 5 6e3onacHocTn B coyetaHum ¢ MCB112
Hazardous | Non- Hazardous Area % Mpun nogkntoueHHom yctponctee MCB 112 ctaHoBATCA
o
Area | ® JOCTYNHbIMY JOMONHUTENbHbIE 3HaveHus ([4] As. cueH. PTC
\ 1 — [9] PTC 1 u Relay W/A) pna napametpa 5-19 Knemma 37,
\ PTC Thermistor Card 6e3ondcHbili ocmaHos. 3HaveHus [1] Asap.cueH.6e3on.ocm v
| MCB112 [3] Mped.o 6e3on.ocm. BCe elle AOCTYMHbI, HO He JOMXKHbI
\ MCMOJNb30BaTbCs, TaK Kak NpeHa3HauyeHbl Aisi YCTaHOBOK
\ 6e3 MCB 112 u Kakmx-nMbo BHELIHKX YCTPONCTB
| Xaa4 1]2[3]4][5[6]7]8]9[101112
6e3onacHocTu. Ecnm B no owwnbke BbibpaHO 3HavyeHue [1]
Digital Input Asap.cuzH.6e3on.ocm vinw [3] [Tped.o 6e3on.ocm.
PTC |
Sensor e.g. Par 5-15 npoucxoaut cpabatbiBaHve MCB 112, npeobpa3soBaTtesnb
! YacToTbl OTpearmpyeT nogayell aBapuNHOro CUrHana
: e «OnacHbln oTkas [A72]» n ocTaHOBUT NpeobpasoBaTesb
2\0\2|2|2\2|2|2|2|2
219151212|512|5|12|14 YacToTbl Bbl6erom 6€3 BO3MOXXHOCTV aBTOMATMYECKOro
12]13]18]19|27]29]32|33]|20|37
DI SI?I S nepesanycka. 3HaueHus [4] As. cueH. PTC 1 wn [5] PTC 1
afe Stop

Par. 5-19
Terminal 37 Safe Stop

Safety Device

SIL 2
Safe AND Input

Safe Output

Safe Input

Manual Restart

PucyHok 2.7 UnniocTpauma BaXKHbIX 0COGEHHOCTe YCTaHOBKN
KOM6MHaLUum 6e30MnacHOro OTK/IIOYEHNA KPYTALLEro MOMEHTa u
cucTembl, B KoTopoit ucnonbsyetca MCB 112. Ha cxeme
npeAcTaBneH BXOA nepesanycka AnA BHELHero ycTponcTBa
3aWMTbl. 3TO O3HAYaeT, YTO B JAaHHOI YCTAaHOBKE HY»HO
YCTaHOBUTb ANA napameTtpa 5-19 Knemma 37, 6e3onacHeili
ocmaHos 3HaueHue [7] PTC 1 & Relay W vinn [8] PTC 1 u pene
A/W. NogpobHee cM. MHcmpykyuu no 3kcnayamayuu MCB 112.

Warning (MpedynpexdeHue PTC 1) Henb3a BbIGUpaThb, KOraa
MCMONb3yeTCs BHELIHee YCTPOWMCTBO 6e30nacHoCTH. 3Tu
3HaueHUA BblbrpatoTca Tonbko Korga MCB 112 ucnonb3yet
byHKUMI0 6€30MacHOro OTKYEHNA KPYTALLEro MOMEHTa.
Mpwn owmnb60o4YHOM BbibOpE [4] As. cueH. PTC 1 unu [5] PTC 1
Warning (lMpedynpexoeHue PTC 1), ecnv BHelLHee 3alUTHOe
YCTPOWCTBO aKTMBMpYeT He3onacHoe oTKloyeHne
KpyTALLEero MOMeHTa, NpeobpasoBaTesib YacTOTbl BbiAaeT
aBapuiiHbI curHan «OnacHblii oTka3 [A72]» n 6e30macHbIM
06pa3om nepeBoauT Npeobpa3oBaTesib YaCTOTbl B PEXNUM
Bblbera, He BKlOYaA aBTOMATUYECKMIA nepe3anyck.

Ona couyeTaHusi BHELWIHEro YCTponcTBa 6€30MacHOCT 1
MCB 112 TpebyeTca BbibpaTb 3HaueHus [6] PTC 1 & Relay A
(PTC 1 u pene A) v [9] PTC 1 u pene W/A.

YBEJIOMJIEHU

O6paTnTe BHUMaHUE, YTO eC/n BHELHee YCTPONCTBO
6e30MacHOCTN CHOBa AeaKTUBUPOBAHO, 3HauYeHusA [7] PTC
1 & Relay W (PTC 1 u pene W) vinu [8] PTC 1 u pene A/W
CTaHOBATCA AOCTYNHbLIMU AS1IA aBTOMaTUYeCKoro
nepesanycka.

310 AONYyCKaeTCA TONMbKO B ciefyrowmnx cutyaumax:
. I'IpeAOTBpau.leHme HenpegycMOTPEHHOIo nycka
peannsyetca opyruiMmn 4actamm yCtaHOBKU C
6e30MacHbIM OTK/OUEHNEM KpyTALLEro MOMeHTa.

. ViMeeTcAa BO3MOXHOCTb 0becneunTb GprUsnyecku
OTCYTCTBUE f0feN B ONAcHON 30He B CllyyasX,
Korga 6e3onacHoe OTKMoUeHMe KPyTALLEro
MOMEHTa He aKTMBUPOBaHO. B yacTHocTy,
HeobxoaMMo cobnofgaTbe TpeboBaHUA naparpada
5.3.2.5 ctanpgapta ISO 12100-2 2003.

MoppobHee cm. MHcmpykyuu no 3kcniyamayuu MCB 112,
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2.6.3 lNpoBepka 6e30MacHOro OTKIYEHUA
KpyTALlero MOMeHTa Ha 3Tane BBOAA
B dKCMyaTaumio

Mocne 3aBepLueHNs MOHTaXa, Nepes NeEPBbIM 3amnyCcKoM,
npoBeanTe NyCKOHaNnafouHble UCMbITaHWA YCTaHOBKMU Un
CUCTEMbBI C UCMOJb30BaHNeM GpyHKLUN 6e30nacHoro
OCTaHoBa.

MpoBoauTe Takme MCMbITaHKA MOC/Ie KaXKAoro N3mMeHeHus
YCTAHOBKM UMM CUCTEMbI, YaCTbi0 KOTOPOI ABASAETCA
cuctema 6e30MacHOro OCTaHoBa.

YBE/IOMJIEHU.

YcnewHoe npoxoxpgeHue 3KCryaTauMOHHbIX UCNbITaHUA
006s13aTeNIbHO NOC/e NepBOro MOHTaXa U Nocsie KaXxgoro
U3MeHeHUA cnctemMbl obecneyeHnsa 6e3o0nNacHOCTU.

JKcnnyaTauMoHHble ncnbiTaHnaA (Bbibepute Cnyvain 1 unm
2 — no cutyauum):

Cnyuaii 1. TpebyeTcsa npegoTBpaTUTh NMepesanyck npu
6e30MacHOM OTKJIIOYEHUN KPYTALLEro MOMEHTa(npu
NPOCTOM 6€30MacHOM OTK/IIOUYEHUMN KPYTALLEro MOMEHTa,
Korga ans napametpa 5-19 Knemma 37, 6e3onacHsiti
0cmaHos BblIGpaHo 3HaueHue no ymonyaHuio [1], nn6o
npu 6e30MacHOM OTK/IOYEHUUN KPYTALLEro MOMEHTa B
covetaHum ¢ MCB112, koraa ana napameTpa
5-19 Knemma 37, 6e3onacHblli ocmaHos BbIGpaHO
3HaueHue [6] wnn [9]):
1.1 OTKNUNTE UCTOYHMK NUTaHUA 24 B nocr.
TOKa OT KneMMbl 37 C NOMOLLbIO YCTPONCTBA
npepbiBaHNA, Korga ABuratesib NPYBOAUTCA B
fencteue npeobpasoBatenem yactotbl FC 102 (1.
e. NuUTalLana ceTb He oTKtoYeHa). CuntaeTca, uto
YCTPOWCTBO BblAEPKano 3TOT 3Tan MUCMNbITaHWN,
ecnn ABuraTenb NepexoauT B pexxum Bblbera,
cpabaTblBaeT MEXaHNYECKNIA TOPMO3 (eCn eCTb)
n, ecnu yctaHosneHa LCP, Ha gucnnewn BbiBOgMTCA
aBapuitHoe coobulieHne «be3onacHbln 0CTaHOB
[A68]».

1.2 NMogaiTte curHan copoca (Mo LWrHe, Yyepes
undpoBble BXOAbI/BbIXOAbI MW C MOMOLLbIO
KHonKkwu [Reset] (C6poc)). CumTaeTca, uto
YCTPOWCTBO MPOLUIO 3TOT 3Tan WUCMbITaHWIA, ecnn
ABUraTeslb OCTaeTCA B COCTOAHUM 6e30mnacHoro
OTKJTIOUYEHWS KPYTALLEro MOMeHTa 1
MeXaHUUYEeCKNi TOPMO3 (ecnvi MOLKITIOUEH)
0CTaeTCA BKIIIOUYEHHbIM.

1.3 3aHoBO nogawnTte 24 B nocT. TOKa Ha Knemmy
37. CynTaeTca, YTo YCTPOMCTBO MPOLLIO 3TOT 3Tan
WCMbITaHUN, eCnn ABUraTeNnb OCTaeTcA B
COCTOAIHMM BbiGEra 1 MexaHu4eckuii TopMo3 (ecnu
NOAK/IOYEH) OCTAeTCA BKITIOYEHHDBIM.

1.4 MopaiTe curHan cbpoca (No WKHe, yepes
undpoBbie BXOAbI/BbIXOAL! UM C MOMOLLbIO
KHonKku [Reset] (Copoc)). CunTaeTca, uto
YCTPOMCTBO MPOLWAO 3TOT 3Tan UCMbITaHWI, ecnn
ABUraTenb CHOBa NepPexoanT B pabounii pexum.

YCTPONCTBO CUMTAETCA BbIAEPXaBLWNM SKCMyaTaLMOHHbIe
NCMbITaHWA, eCIn NPONJEHbI BCE YeTbipe 3Tana UCNbITaHWUiA
—11,12,13n 14

Cnyuyan 2. ABTOMaTU4YeCKU nepesanyck npu
6e30MacHOM OTKNIOYEHUU KPYTALLEro MOMeHTa
XenaTeneH n paspeweH (npy npoctom 6e3onacHom
OTKNIOUYEHUN KPYTALLEro MOMEHTa, Korga ansa
napametpa 5-19 Knemma 37, 6e3onacHoili ocmaHos
Bbl6paHo 3HaueHune [3], nn6o npu 6e3onacHom
OTKNIOUYEHUN KPYTALLEro MOMEHTa B coYeTaHUn ¢
MCB112, korga ana napametpa 5-19 Knemma 37,
6e30nacHbili ocmaHoe BbI6paHO 3HauyeHue [7] unn [8]):
2.1 OTKnouNTE NCTOYHMK NUTaHmA 24 B nocT.
TOKa OT KneMMbl 37 C MOMOLLbIO YCTPOWCTBa
npepbiBaHUs, Korga Asuratenb NpUBOAUTCA B
fencteme npeobpasosatenem yactotbl FC 102 (1.
e. NMTaloLWasA ceTb He oTKoueHa). CumTaeTcs, UTo
YCTPOMCTBO BbIAEPKaNo 3TOT 3Tan WUCNbITaHUI,
ecnn ABuraTtenib NepexoauT B pexum Bbibera,
cpabaTbiBaeT MeXaHNYECKNIA TOPMO3 (e ecTb)
n, ecnn yctaHosneHa LCP, Ha gucnnein BbiBOAUTCA
npepynpexaeHve «besonacHbin octaHos [W68]».

2.2 3aHOBO nogarite 24 B nocT. TOKa Ha Knemmy
37.

CumnTaercs, YTO YCTPOWMCTBO MPOLLUSIO 3TOT 3Tan UCMbITaHUNR,
eCnn aBuratesb CHOBa NepexoauT B Pabounii pexinm.
CumnTaercs, UTO 3KCryaTaLMOHHbIe NCMbITaHNA NPOMAEHDI
yCMeLwHo, ecin yCrnewHo npongeHbl 3tanbl 2.1 n 2.2.

YBE/IOMJIEHU.

CM. npepynpexaeHue o nepesanycke B
enaea 2.6.1 Knemma 37 ¢pyHkyuu 6e3onacHozo
omkJoyeHuA Kpymsaujezo momeHma (STO).

MG11BC50

Danfoss A/S © Bep. 06/2014 Bce npaBa 3aluLLyeHbl. 23




BeepeHue B VLT® HVAC Drive

PyKOBOACTBO Nno NPOeKTNpoBaHnio

2.7 TlpeumyuiectBa

2.7.1 Vicnonb3oBaHne npeobpasoBaTtens
4yacToTbl AnA ynpasneHus
BEHTUIATOPaMN U HacocaMu

npeI/IMyLLI,ECTBOM npeo6pasoBaTenﬂ 4YacCTOTbl ABNAETCA TO,
yTo Ll,eHTpO6e)KHble BEHTUNATOPbLI N HACOCbI PerynnpyTca
C y4€TOM 3aKOHOB NMponopunoHasibHOCTN AN1A TakKuUX
BEHTUNATOPOB N HAaCOCOB. [ononHuTenbHble CBeAEHNA CM.
pa3nene 3akoHel nponopyuoHasieHoCcmu.

2.7.2 flBHOe npenmyLLecTBO —
3HeprocbepexeHme

npeI/IMleJ,eCTBO ncnosib3oBaHMA npeo6pasoBaTenﬂ 4acToTbl
ONnA ynpaBneHnA CKOPOCTbO BEHTUNATOPOB UM HAaCOCOB
3aKlnYyaeTca B 4OCTUraeMOM C6epe)KeHVIVI
SJIEKTPO3HEpPrnn.

Mo CPaBHEHUIO C APYrMMNA CUCTEMaMN N TEXHONOIMMAMA
ynpasneHua, npeo6pasoBaTenb 4acCTOTbl ABNAETCA
SHepreTnyeckn ONTUMaNbHOM CUCTEMON ynpasneHua
BEHTUNATOPAMU N HaCcOCaMW.

PucyHok 2.8 Kpusble BeHTUnAaTopos (A, B n C) B cnyyae mnx
YMeHbLUEHHOI MPON3BOANTENIBHOCTA

PucyHok 2.9 Ecnu ncnonb3oBaTb npeobpa3soBaTeny 4acToTbl
ANA CHUXKEHNA MOLLHOCTU BEHTUNATOPOB A0 60 %, B
TUNOBbIX YCNOBUAX MPUMEHEHNA MOXHO COKOHOMUTb A0

50 % aneKTposHepruu.

2.7.3 Tpumep 3HeprocbepexeHnsn

Kak nokasaHo Ha pucyHKe (3aKOHbl NPOMOPLMOHaNbHOCTH),
pacxop perynupyeTca nyTeMm U3MeHeHus Yncsia 06opoToB.
Mpu ymeHblUeHUN CKOPOCTU TONbKO Ha 20 % OTHOCUTENbHO
HOMMWHaNbHOWM CKOPOCTU Pacxop YMeHbLUAeTCA TakkKe Ha
20 %. 3TO MPOUCXOANT NMOTOMY, UYTO Pacxof NPAMO
nponopuroHaneH uncy o6opoToB. B To xe Bpems,
noTpebneHvie 3neKTPO3Heprun cHmKaetca Ha 50 %.

Ecnn paccmatprBaemas cuctema npepHasHaveHa Anisa
obecneyeHna 100-NPOLEHTHOrO pacxofa Nullb B TeYeHue
HeCKONbKUX AHEN B rofy, a B OCTaJibHOE BpeMsa pacxop
coctaBnsAeT meHee 80 %, KONNMYECTBO COIKOHOMJIEHHOM
SNeKTpoaHeprnn gaxe npesbiwaeT 50 %.
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3aKoHbl NPONOPLMOHANbHOCTYU

Ha PucyHok 2.10 noka3aHa 3aBMCMMOCTb pPacxopa, faBneHuna n
SHepronoTpebneHns oT ynucna o6opoToB.

Q = pacxop

P = mowHocTb

Q1 = HOMUHaNbHbBIN Pacxopn

P1 = HOMMHanbHaA MoOLWHOCTbL

Q2 = MOHWXKEHHDIN pacxon

P> = noHwxeHHan MOLWWHOCTb

H = paBneHne

n = perynvpyemMas CKOpPOCTb
BpaLLeHns

H1 = HOMMHanbHoe

AasneHune

N1 = HOMWHaJIbHAaA CKOPOCTb

BpalleHuna

H2 = noHmKeHHOe faBneHue

N2 = NOHWXEeHHaA CKOPOCTb

BpalleHuna

Ta6bnuua 2.5 CoKkpalleHusi, KOTopble UCMOMb3YIOTCA B 3TOM
ypaBHeHUN

00% — — — — — — — — — — — — — —

175HA208.10

80% — — — — — — — — — — — —

50% - — — — — — -/~ — —/ —

Pressure ~n2

5% - — — — A4 — —

Power ~n3
125% — — A4 — < — —

50% 80% 100%
PucyHokK 2.10 3aBMCMMOCTb pacxopa, AaBieHna n
3HepronoTpe6seHua oT uncna o60poToB

Q1 oom

Pacxoz : @ m
CHL _(m)\2
Jasnenne . — = (_HZ]
AL (m)3
MouwHocrs : 7 _nz)

2.7.4 CpaBHeHue 3HeprocbepexeHma

PeweHne ¢ ncnonb3oBaHnem npeobpa3oBaTeniad YacToTbl OT
komnaHun Danfoss obecneunBaeT cylecTBeHHOe
SHeprocbepekeHne No CPaBHEHUIO C TPAAULNOHHBIMMK
peleHnaMy No sHeprocbepexkeHnto. ITo CBA3aHO C TeM,
yTO NpeobpasoBaTesib YACTOTbl CMNOCOOEH YNpaBnATb
CKOPOCTbIO BEHTUAATOPA B 3aBUCMMOCTU OT TEMNN0OBOMN
Harpysku Ha cucTemy, a Takke Tem, YTo npeobpasoBaTtenb
YacToTbl 060PYAOBAH BCTPOEHHbBIM YCTPOWCTBOM,
no3posnAWYM Npeobpasosatenio GyHKLUMOHMPOBATL B
kauectBe CncTembl ynpaBneHua 3gaHuem (BMS).

Ha PucyHok 2.12 nokasaHbl TUNUYHbIe NoKa3saTenu
3HeprocbepexxeHns, KOTOPbIX MOXXHO AOCTUYbL C MOMOLLbIO
3 WMPOKO M3BECTHbIX PeLleHunil, Koraa Harpyska Ha
BEHTUNATOP yMeHbluaeTca fo 60 %.

Kak nokasaHo Ha PucyHok 2.12, B TUMWYHbIX YCIIOBUAX
NPUMEHEHMNSA MOXHO MOXHO C3KOHOMUTb 6onee 50 %
3NeKTPO3HEeprum.

Discharge
damper

Less energy savings

=

Maximum energy savings

Costlier installation

PucyHok 2.11 Tpn LWUIMPOKO M3BECTHbIX CUCTEMDbI
3HeprocbepekeHns

PucyHoK 2.12 3acnoHku pa3psapa B HEKOTOPOI CTeneHn
YMeHbLUAIOT NoTpebneHne aneKTposHeprun. BxogHbie nonatku
obecneynBaloT CoKpalleHne nNoTpe6ieHna 3neKTpodHeprun Ha
40 %, HO X yCTaHOBKa CcTouT Aoporo. PeleHne ¢
ncnonb3oBaHMeM npeobpasoBaTensa YacToTbl OT KOMMNaHUN
Danfoss no3sonser cokpaTTb NOTpe6neHne 3NeKTPoIHeprumn
6onee yem Ha 50 %. K Tomy e ero nerko ycraHaBivBaTh.

MG11BC50
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2.7.5 lpumep pacxona, N3smeHaALeroca B
TeueHue 1 roga

lMoKa3aHHbIN HMKe MPUMep paccumTaH Ha OCHOBaHWM
XapaKTepUCTNK HAcoca, NOMyYeHHbIX 13 JINCTa ero
TEXHUYECKUX JaHHbIX.

MonyuyeHHble pe3ynbTaTbl MOKa3bIBAIOT, YTO MPY JaHHOM
pacrnpefeneHnn pacxofa SKOHOMUA 3a rof npesbiwaeTt

50 %. CpoK OKynaemocCTu 3aBUCUT OT CTOMMOCTI OAHOrO
KunoBaTT-yaca U CTOMMOCTU npeobpasoBaTens 4acToTbl. B
3TOM MpUMepe CPOK OKYMaemocCTh COCTaB/AeT MeHee roaa,
€C/IM CpaBHMBATb C BAapMAHTOM, MCMOJb3YIOWMM KianaHbl 1
MOCTOAHHYIO CKOPOCTb.

PacnpepgeneHne pacxoga B TedeHue 1 roga

Pshaft= BbIXOAHaA MOLUHOCTb Ha Bany

[h $t

2000

175HA210.11

H Q
300

400 [m? /h]

Tabnuua 2.6 DKOHOMUA SNIEKTPO3HEPrUn

[mwglf Hs
60-

175HA209.11

504

401

304
A 1650rpm

204
| 1350rpm
10 | 1050rpm }
H 750rpm 1 |
0 w}@o 60 300 } 400 [m3 /n]
I | } |
[KWT | Psnatt H ‘ |
60 N | }
| 1‘/
|

|
|
|
|
504 Il |
|
|
|

404 1650rpm
301
201
10
0 400 [m3 /]

PucyHok 2.13 Mpumep ¢ N3MeHAWNMCA pacxofom

m3/ | Pacnpepe- PerynuposaHue c PerynupoBaHue ¢
yac neHve nomoLyblo KnanaHa nomoLbio
npeo6pasoBaTtens
4yacToTbl
% | Yacbl | MowH- Pacxop MouwyH- Pacxop
ocTb ocTb
A1-B1 KBT-y Ar-C KBT-y
350 | 5 | 438 42,5 18,615 42,5 18,615
300 ( 15 | 1314 385 50,589 29,0 38,106
250 | 20 | 1752 35,0 61,320 18,5 32,412
200 | 20 | 1752 31,5 55,188 11,5 20,148
150 | 20 | 1752 28,0 49,056 6,5 11,388
100 | 20 | 1752 23,0 40,296 3,5 6,132
Y |100] 8760 275,064 26,801

Tabnuua 2.7 Pacxop

2.7.6 bonee BblcOKOe KayecTBO ynpaseHun

Ecnn pna perynupoBaHua pacxopa wiv gaBneHus B
cucTeme mcnosnb3yeTca npeobpasoBaTtesib YacToThl,
Jocturaetcsa 6onee BbICOKOE KauyecTBO yrnpaBneHus.
MpeobpasoBaTesib YaCTOTbl MOXET U3MEHATb CKOPOCTb
BpaLLEHNA BEHTUNATOPA UM Hacoca, obecrneunBas Tem
CambIM MnaBHOe perynupoBaHue pacxona v AaBfeHus.
Kpome Toro, npeobpaszoBatesib YacToTbl CNOCOOGEH BbICTPO
afanTUpPOBaTb CKOPOCTb BpaLLeHWsA BEHTUAATOPA UK
Hacoca K HOBbIM 3HaUeHUAM pacxofa Wiv AaBneHus B
cucteme.

MpocToe ynpasneHue npoueccom (pacxoq, ypoBeHb nnu
[aBJieHne) C ncnonb3oBaHnem BcTpoeHHoro M-
perynatopa.

2.7.7 KomneHcaumna koapodunumeHTa
MOLLHOCTM (COs @)

B obuiem cnyuae, VLT® HVAC Drive nmeeT cos @, paBHbliii 1
n obecneunBaeT KoMneHcaumio KoadpouumeHTa MOLHOCTH
INA cos ¢ ABuUratesns, No3ToMy npu Bblbope KoapdrumeHTa
KOppeKLUU/ MOLHOCTM HEeT HeO6X0ANMOCTU AenaTb
nonpaBKy Ha COs ¢ ABurartens.

2.7.8 lyckatenb TUna «3se3pa/
TPEYroNbHUK» WA MNaBHbIN
nyckaTenb He TpebyeTca

[N nycka MOLWHbIX [ABMraTeneil BO MHOMMX CTpaHax
MCMOJb3YITCA YCTPONCTBA OFPaHUYEHMA MYCKOBOTO TOKa. B
60ree TPAANLMOHHbIX CUCTEMAX UCMOSb3YeTCA MycKaTesb C
nepekmnoyeHnemM o6MOTOK [BUraTens co 3Be3Abl Ha
TPeYrofibHUK UK YCTPOCTBO MNaBHOro nycka. Mpu
MCMoJsb30BaHMM NPeobpa3oBaTens YacToTbl Takue
nyckaTenm He TPebyoTCs.
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Kak nokasaHo Ha pucyHke PucyHok 2.14, npeobpa3oBaTesib
YacToTbl He NOTPebnsAeT TOK, NPeBbILAWNIA
HOMMWHANbHbIN.

800

175HA227.10

% Full load current

0 12,5 25 37,5 50Hz

Full load
& speed

PucyHok 2.14 MNpeo6pa3oBaTenb 4acTOTbl HE MNOTPEOGNAET TOK,
NpeBbIAoWNI HOMUHANbHbIN

1 [VLT® HVAC Drive

I'ch KaTeslb Thna «3 Bea,qa/Tpeyron bHUK»

YCTpONCTBO NNaBHOro nycka

Hlw N

Myck HenocpenCcTBEHHO OT ceTn

Tabnuua 2.8 MoAcHeHnA K PucyHok 2.14

2.7.9 WNcnonb3oBaHue npeobpasosaTtens
4acTOTbl MO3BOSIAET SKOHOMUTb
AeHbrn

Kak nokasbiBaet npumep, anIBep,EHHbIIZ Ha CJ'Ie,quOlJ.leﬁ
CTpaHuue, Npn ncnonb3oBaHMn npeo6pa3OBaTenﬂ 4acToTbl
OKa3blBaeTCA HEHYXKHbIM 60/bLLIOe KONMNYECTBO
O60pyp,OBaHI/IiI. MoxHo pPaccynTaTtb CTOMMOCTb MOHTa»Xa
ABYX pPasHbIX CUCTEM. CornacHo npumepy, npnsefeHHOMy
Ha cne,u,ylomelh CTpaHuue, 06e cucTembl UMeT
anI6J'II/I3I/ITEJ'IbHO OAVNHaAKOBYIO CTOMMOCTb.
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2.7.10 be3 npeobpaszoBaTens 4acToTbl

Cncrema ynpaBneHus notpebneHvem
D.D.C. = Mpamoe unoppoBoe ynpasneHne E.M.S. =

SHeprum
V.AV. = MepemeHHbIi 06bem BO3ayxa
Hatunk P = [asneHune HOatunk T |: |TeMﬂepaTypa

Ta6bnnua 2.9 CokpallyeHus, KoTopble UCNoNb3yloTcA B PucyHok 2.15 ncnonb3aytotca PucyHok 2.16

Cooling section

Heating section

Inlet guide vane

Fan section

Supply N
) Fan air
— _ — =ﬂ= —_— — W _— V.A.V
Sensors outlets
PT N
Return ‘
Return Flow Control Flow Contro }
3—Port 3—Port | |
valve Valve valve Valve | Mechanical
posi— posi— I'linkage
Bypass tion Bypass tion }ond vanes
N
| N —
! | -x6
/\ /\ lov
Pump Pump Motor Duct
or
%6 NS actuator —=
PAN/AY AN PAN/AY TB5L. | Main
Starter Starter Starter —| control B.M.S
Control
Fuses Fuses Y
Temperature
control
Lv | Lv | signal
supply supply o/10V
1 — Power Pressure /
P.F.C — — P.F.C — Factor control
— — = Correction  gjgnai
Mains Mains Mains o/10v
175HA205.12
PucyHokK 2.15 TpaauuMoHHaA cuctema BEHTUNALMN
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2.7.11 C npeobpasoBaTefnieM 4acToTbl

Cooling section Heating section Fan section =
4 g
Supply £
Fan alr ~
. e — - VAV
- + M Sensors
PT outlets
00 Ning
Return Flow Return Flow
N
N
x3
ump Pum uct
<
x3 x3
= Local Main
VLT VLT VLT D.D.C. =~ BM.S
] ] Pressure —*_control -Vl
control
0-10V
A or
0/4-20mA
C | Control
ontro temperature y
gerrg\)/erature 0-10V
1 or
or 0/4-20mA )
Mains 0/4-20mA Mains Mains

PucyHok 2.16 Cuctema BeHTUNATOPOB, yNpaBnsAemas npeobpasoBaTensiMy YacToTbl.

2.7.12 lMpumepbl NpUMeHeHuA

Ha cnepyiowmnx cTpaHuLax nokasaHbl TUMWYHbIE NMPUMEPbI MPUMEHEHNA B CUCTEMAX OTOMNEHWSA, BEHTUAALMA U
KOHAUUMOHNpoBaHuA Bo3ayxa (HVACQ).

na nonyyeHnA JONONHUTENbHBIX CBEAEHUI O KOHKPETHOM NMPUMEHEHUN 3anpocnTe Y CBOEro nocTaBluyuka obopynoBaHma
Danfoss NHGOPMaLMOHHDIN IMCTOK C NOMHbIM ONUCAHNEM AAHHOFO MPUMEHEHNS.

MepemeHHbIi 06bem BO3ayxa

3anpocume [pugod 0515 ycosepuwieHCMBOBAHUA 8EHMUMAYUOHHbIX CUCMEM C nepemMeHHbIM 06bemMom 8030yxa, MN.60.A1.02

MocTosAHHbIN 06BbeM BO3ayxa

3anpocume [pusod 0514 ycosepuweHCM8o8aHUA 8eHMUIAYUOHHbIX CUCMeEM C NOCMOAHHbIM 0b6semom 8030yxa, MN.60.B1.02

BeHTUnATOp rpaavpHn

3anpocume [pugod 0714 ycosepweHCMB808AHUSA ynpasieHus 8eHMUAAMopPoM Ha 2padupHsax MN.60.C1.02

Hacocbl KoHfeHcaTopoB

3anpocume [Mpugod 0514 ycosepuieHCMBOBaHUA 80OOHACOCHbIX cucmem koHOeHcamopos MN.60.F1.02

rlepBVIqule HaCOCbl

3anpocume [pugod 0n1s ycosepuwieHCMBOBAHUA NepPBUHHOU NepeKayKu 8 NepBUYHO-8MOPUYHbIX HACOCHLIX CUCMeMax
MN.60.D1.02

BTOpVI‘-leIe HaCOCbl

3anpocume I7pue06 on4 ycosepweHcmesosaHuAa BmopuquU nepekadyku e nepeu4yHoO-8MoOpUYHbIX HACOCHbIX cucmemax
MN.60.E1.02
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2.7.13 lNepemeHHbIN 06beM BO3ayXa

Cuctembl VAV (crncTembl € nepemMeHHbIM 06beMOM BO3yXa) NCMOMb3YIOTCA KaK ANA YNPaBieHUs BEHTUNALWER, TaK 1 Ans
perynMpoBaHus TemnepaTypbl B COOTBETCTBUMN C NOTPeObHOCTAMU 38aHusA. Hanbonee sHepreTuueckn 3¢ppeKTuBHbIMI
CUCTEMaMVM KOHAMLMOHNPOBAHWA BO3AyXa 34aHWIA CYMTAOTCA LeHTpanm3oBaHHble cuctembl VAV. MNprimeHeHne
LieHTpaIM30BaHHbIX CUCTEM BMECTO pacrpefeneHHbIX MOXeT obecneunTb 6onee BbICOKYI0 3PpEKTUBHOCTD.

Db beKTVBHOCTb JOCTUMAETCA 3a CYET MCMOMb30BaHUA 6onee MOLHbIX BEHTUIATOPOB U OXJTAAUTENEl, KOTOpble MeloT 6onee
Bblcoknin KM, yem mManomoLHble 3eKTPoABUraTeNnun U pacnpefeseHHble OXIaauTeny C BO3AYLWHbIM OXNaXKaeHVEeM.
CHuXeHMe TpeboBaHU K TEXHUUYECKOMY OOCTYXKMBAHMIO TaKXKe CMOCOOCTBYET SKOHOMUMU.

2.7.14 PeweHune c ncnonbzosaHmem VLT

XoTA 3aCNOHKMU 1 BXOAHbIE HaMpaBnsAioLiMe YCTPONCTBA NOALEPXKMBAOT NOCTOAHHOE [aBleHne B CUCTEMe BO34YyXOBOAOB,
NPYIMEHEeHNe 3KOHOMUT ropasfao 6osblue SHepruK 1 ynpoLlaeT BClo YCTaHOBKY. BMecTo Toro utobbl co3gasatb
WCKYCCTBEHHOE NafeHve aasneHus unu cHukatb KM BeHTUnATOpa, ana obecneyeHns Heo6XOAMMOro pacxofa v AaBneHus B
CUCTeMe YMeHbLUIAeT CKOPOCTb BpalleHNA BEHTUNATOPA.

LieHTpobexHble YyCTPONCTBA, KaKUMK ABAAOTCA BEHTUNIATOPDI, AeACTBYIOT MO 3aKOHaM LIEeHTPOOEXHbIX CM. ITO O3HAYaeT, uTo
BEHTUATOPbI YMEHbLUIAT CO3fjaBaeMble UMW LaBAEHWe U PacXod NPU CHUXEHNUM CKOPOCTY BpalleHus. TO CyLeCcTBeHHO
YMeHbLUAeT 3HepronoTpebneHme.

BbITAXKHOW BEHTUNATOP YacCTO YNpaBnAeTcsa Takum obpas3om, UToObl NoadepKMBaTb MOCTOAHHYIO Pa3HOCTb MOCTYNaloLWero u
peLnpKyNALMOHHOrO NMOTOKOB BO3ayxa. [InA NCKAOUYeHUA NOTPe6bHOCTU B AONOMHUTENbHBIX PErynaTopax MOXHO
ncnonb3oBaTb ycoBeplueHCTBoBaHHbIN MMN-perynatop HVAC.

=
3
Pressure %
i |
Cooling coil Heating coil Frequency signa =
Filter converter VAV boxes
Supply fan
A o 3
y’ |
/. C
f Oy e
/l Pressure
Flow transmitter
D )
D2
o o
Frequency
converter
Return fan
Flow
y As A A A 3
»
/qp/ D3 ) e

PucyHok 2.17 PeweHune c nucnonbsosaHvem VLT
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2.7.15 TocToAHHbIN 06bem BO3ayxa

CucTembl € NOCTOAHHBIM 06bemoM Bo3ayxa (CAV) — 3TO LeHTpann3oBaHHble CUCTEMbl BEHTUNALMM, UCMONb3yeMble 0ObIYHO

ana nogauv B 6onblune o6Lire 30Hbl MUHVMAJIbHOTO KOJIMYECTBa CBEXEro KOHAULMOHMPOBAHHOIO Bo3ayxa. OHU 2
npegwecrTsoBanu cuctemam VAV 1 no3ToMy TakKe MCMonb3yoTcs B 6onee cTapbiXx MHOFO30HHbIX TOProBbIX 34aHWAX. OTU
CUCTeMbI MOAOrPEBalOT OnpeleneHHble KOMYecTBa CBEXEro BO3ayxa C NMOMOLLbI0 YCTPOWCTB 06paboTkm Bo3ayxa (AHU),
UMEIOLLNX HarpeBaTeNbHbIM 3MEeEeBUK; OHU TaKXKe YacTo MCMOMb3YTCA AN KOHAULVMOHNPOBAHMWSA BO3AyXa 3AaHUIA Y UMEIOT
oXJIaXXAaoLWMiA 3MeeBUK. YTOObI 06ecrneunTb BbiNONHEHME TPeOOoBaHMI MO 060rPeEBY U OXNaXKAEHNIO B OTAENbHbIX 30HaX,
YacTo JOMOJSIHUTENbHO UCMOSb3YIOTCA BEHTUNATOPHbIE JOBOAUNKU.

2.7.16 PeweHune c ncnonbzosaHmem VLT

Mpu ycTaHoBKe Npeobpa3oBaTesisi YaCTOTbl MOXKHO MOSTYUUTb 3HAUNTENIbHYIO SKOHOMUIO SHEPruK MyTem obecrneyeHns
HaANeXallero perynvMpoBaHnsa NapameTpoB BO3Ayxa B 3haHuu. 1A nogayv curHanoB obpaTtHoOi CBA3M B NpeobpasosaTenu
YacTOTbl MOTYT WCMOMb30BATLCA AATUMKK TemnepaTypbl 1 gatumku CO2. He3aBUCUMO OT TOrO, UTO KOHTPONMpPYeTCcA —
TemnepaTtypa, KauecTBo BO3Ayxa Wiy 06a 3TUX napameTpa, pabotoi crctembl CAV MOXHO YNpaBiATb UCXOAs U3
dakTMueckmx ycnosuin B 3gaHunn. C ymeHbLIEHeM KOIMUYEeCTBa ogelN B KOHTPOIMPYEMO 30HE NOTPEGHOCTb B CBEXEM
Bo3gyxe cHmkaetcs. The Jatumk CO2 06HaPYXKMBAET MOHMXKEHWE YPOBHA YFAEKMCIONO ra3a 1 YyMeHbLaeT CKOPOCTb
BPALLEHMA NMPUTOUHbBIX BEHTUIATOPOB. BbITAXKHOW BEHTURATOP obecneunBaeT NoagepKaHye CTaTMYeckoro AaBfieHns Ha
YPOBHe YCTaBKU AW NMOCTOAHCTBO Pa3sHOCTM MEXAy NOCTynatlowmm 1 yXoAALyMM NoToKamMm Bo3ayxa.

Mpw perynmpoBaHWM TemmnepaTypbl, YTO Yalle BCEro MPUMEHAETCA B CUCTeMax KOHAULMOHNPOBAHWA BO3AyXa, U3MeHeHNA
TemnepaTypbl Hapy>KHOrO BO3[yXa, a TakkKe N3MEHEHUA KONMYecTBa NoAen B perynmpyemoii 30He BNeKyT 3a cobon
n3MeHeHuUa TpeboBaHU K oxnaxaeHuto. Koraa temnepatypa NafaeT HuXKe YCTaHOBNEHHOrO 3HaueHUA, MPUTOYUHbIN
BEHTUIATOP MOXET YMEHbLUUTb CBOIO CKOPOCTb BPaLLeHUA. BbITAXHbIe BEHTUNATOPbLI obecneyrBaloT noaaepxaHue
3aflaHHOroO CcTaTU4Yeckoro AasneHunA. bnarogapsa ymeHbLUeHMIO pacxofa BO3AyXa YMEHbLUAEeTCA 1 SHeprua, ucnonb3yemas ana
noaorpesa WM OXna)kAeHWsA CBeXKero BO3fyxa, Takke cnocobcTBya sHeprocbepexeHuto.

Bnarofapa HeKOTOpPbIM 0COBEHHOCTAM, CNeuran3npoBaHHbIi NpeobpasoBatenb YactoTbl Danfoss HVAC nossonset
YRYULINTb SKCNyaTaLMOHHble XapakTtepuctukn cuctembl CAV. OgHow 13 npobnem npu ynpaBneHUun CUCTEMON BEHTUNALUN
ABNIAETCA HU3KOE KauecTBO BO3Ayxa. MOXHO 3anporpammmpoBaTb MUHUMANbHYIO YacTOTy TaknuM 06pa3om, 4ToObl COXpaHATb
MWHVMaNIbHOE KONMYeCTBO MOAABaeMoOro Bo3fayxa BHe 3aBMCMMOCTU OT CUrHana obpaTHOW CBA3M WM CUrHana 3afaHus.
MpeobpasoBaTenb YacToTbl Takke coaepxut MUNI-perynatop ¢ Tpemsa 30HaMK 1 TPemMA yCTaBKamu, KOTOpbI No3BonaeT
KOHTPONMPOBaTb Kak TemnepaTtypy, Tak 1 KauecTBo Bo3ayxa. [laxe ecnn TpeboBaHMA MO TemnepaType yAOBIEeTBOPAIOTCH,
npeobpasoBaresib YacTOTbl NMOAAET [OCTaTOUYHO BO3AyXa ANA BbINONHeHNA TpeboBaHMiA, onpefenaembix AaTUMKOM KauecTBa
Bo3ayxa. [lpeobpasoBaTenb YacToTbl CNocobeH KOHTPONMPOBaTb U CpaBHUBATb ABa CUrHana obpaTHON CBA3W, UTOObI
YNpPaBAATb BbITAXHbIM BEHTUAATOPOM MyTem MoAAepaHuA NMOCTOAHHON Pa3HOCTV MOTOKOB BO3JyXa B NPUTOYHOM U
BbITAXHOM BO3[yXOBOLaX.
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o
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. : . . Frequency signal 5
Cooling coil Heating coil Pl =
Filter
Supply fan
/'( D1
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/"/ @ transmitter
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2.7.17 BeHTMNATOpP rpagnpHn

Ona oxnaxxaeHns KOHAEHCAaTOPHOW BOAbI B OXNaXAaloLWmMX CUCTEMAX C BOAAHBIM OXNTaXAEHUEM MOTYT UCMOJb30BaTbCA
BEHTUNIATOPDI rpagunpHn. Oxnaxkaatowme CMCTeMbI C BOAAHBIM OXNaXaeHNeM — Haunbonee 3¢pdeKTUBHbIE CpeacTsa ans
nonydyeHus oxnaxgeHHomn soapbl. OHM Ha 20 % 3bdeKTMBHEE Oxnaaalowyx CMCTeM C BO3IYLIHbIM OxnaxaeHuem. B
3aBUCMMOCTM OT KNUMaTa, rPafMpHN 4acTO OKa3blBalOTCS Hanbornee S3KOHOMUYHbBIMIA CPEACTBAMU OXJIaXKaeHNs
KOHZEHCaTOPHOW BOAbI, MOCTyMNaloLWen 13 oxaxaalLwmx CMCcTem.

OHM oxNlaXXaaloT KOHAEHCAaTOPHYI0 BOAY 3a CUYET UCMapeHus.

KoHpeHcaTopHas Bofa pa3bpbI3rMBaeTcs B rpafiMpHe Ha ee 3aroJfiHWTeNb, YTO YBENIMYMBAET MiolWadb NOBEPXHOCTY
ucnapeHus. BeHTUnAToOp rpagnpHM NpofyBaeT BO34yX Yepes 3arofiHnTeNb 1 pa3bpbi3rMBaemMyto Bofy, CnocobcTays
ucnapenuio. MicnapeHue otbupaet sHepruo U3 Bofbl, NOHWXKan ee TemnepaTypy. OxnaxaeHHasa Boga cobupaetcs B
pe3epByape rpafiMpHu, OTKyAa CHOBA MepekayriBaeTcsl B KOHAEHCATOPbl OXNaXKAALWMX CUCTEM, Y LMK NMOBTOPSAETCS.

2.7.18 PeweHune c ncnonbzosaHmem VLT

C nomoubio NpeobpasoBaTensi YacToTbl MOXKHO PEryiMpoBaTh CKOPOCTb BPALLEHUS BEHTUIATOPOB rPagupHn ans
NoAAeP>KaHUA TemMrnepaTypbl OXnaxaawLen Boabl B KoHaeHcaTope. Mpeobpa3oBaTenin YacToTbl MOXHO TaKXe MCMoJb30BaTb
[N19 BKITIOYEHUA U BbIKNIOUEHNS BEHTUNATOPA MO Mepe Heo6XoanmMocCTu.

Bnarogapa HeKoTOpbIM 0COBEHHOCTAM Creuranu3npPoBaHHbIX Npeobpasosatenen yactotsl Danfoss HVAC MOXHO ynyywmnTb
SKCMyaTaUMOHHble XapaKTePUCTUKM BEHTUNATOPOB rpagnpHu. Korga CKkopocTb BpalleHUsa BEHTUAATOPOB rpagvpHu nagaet
HUKe onpenesieHHOro 3HayeHus, BINAHNE BEHTUIATOPOB Ha OXlaxAeHne BoAbl pe3Kko yMeHbluaeTcA. Takke 1 B cyyae
MCMOoNb30BaHNA C Npeobpa3soBaTesieM YacToTbl BEHTUIATOPA, CHabXXeHHOro KOPOOKOIM CKOpOCTel, MOXeT NoTpeboBaTbcsA
MWHUMAasbHaA CKOPOCTb paBHaa 40-50 %.

Ona nopgaepaHna MYHUMaNbHOW YacTOThbl, faxe ecnn obpaTHaa CBA3b WM 3adaHre CKOpoCTu TpebyloT 6onee HU3KMX
CKOPOCTEW, NPefyCMOTPEHO NPOrpaMmmMmnpoBaHme 3aKa3umkoM MUHUMAJIbHOW YacTOTbl

Kpome Toro, nmeetcs cTaHgapTHas GpyHKUMS NPOrpaMmMUpoBaHns npeobpa3oBaTens YacToTbl Ha MEPEXO] B PEXMM
OXKMAAHMA WUIIN OCTAHOB BEHTUATOPA IO TOr0 MOMEHTA, Koraa notpebyeTtca 6onee BbICOKas CKOPOCTb. VIHOraa BEHTUNATOPbI
rPagvpHN UMEIOT HeXenaTeNlbHble YacTOTbl, Ha KOTOPbIX BO3MOXHABUOPALMSA. TV YaCTOTbl JIEFKO UCKOUMTL NyTeM
NPOrpaMMrpPOBaHsA NPOMYCKAEMbIX [MaMNa3oHOB YacToT.
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2.7.19 Hacocbl KOHOEeHCAaTOPOB

Hacocbl KOHAEHCATOPHOM BOAbl MCMOMb3YOTCA FaBHLIM 06Pa3oM A LMPKYNALMU BOAbl Yepe3 KOHAEHCATOPHYIO CEKLMIO
oxnaguTenei ¢ BOAAHbIM OXNIAXAEHNEM U CBA3AHHYIO C HUMU rpagupHio. KoHaeHcaTopHas Boga oTompaet Tenno 13
KOH[IEHCATOPHOW CEKLMM OXNaAMTENsA U BbiMyCKaeT ero B atMochepy B rpagupHe. T CUCTEMBI UCMONb3YIOTCA B KayecTBe
Hanbonee 3pdEKTUBHBIX CPEACTB CO34aHUA OXJIAXXAEHHOM BOAbl: OHU Ha 20 % 3¢pdeKTuBHee oxnagutenen ¢ BO3YLIHbIM
OXJIaXKAeHNEeM.

2.7.20 PeweHune c ncnonbzosaHmem VLT

BmecTo BbIMoNHEHVS 6aNaHCMPOBKI HACOCOB C MOMOLLbIO APOCCENbHOMO KfanaHa Wimn MOoAroHKM KpbibyaTKy Hacoca ans
paboTbl C HACOCaMM KOHAEHCATOPHOW BOAbI MOXHO MCMONb30BaTh NMPeobpa3oBaTeNyn YacToTbl.

Wcnonb3oBaHne npeobpasoBaTtena YacToTbl BMECTO APOCCENIbHOIO KianaHa Mo CyWwecTBY SKOHOMUT SHepruo, Kotopas 6bina
Obl MOrnoLeHa KnanaHom. OTa 3KOHOMUA MOXeT gocturatb 15-20 % un 6onee. MoaroHkKa KpbUibYyaTKM Hacoca HeobpaTtuma, u
€C/I YCIIoBUA UBMEHSAIOTCA U TpebyeTcA 6onee BbICOKUI pacxof, KPbiibuyaTKy NpUXOAUTCA MeHATb.
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2.7.21 [lepBnNYHbIE HACOCHI

B nepBUYHO-BTOPUYHBIX HACOCHBIX CUCTEMAX MePBUYHbIE HACOChl MOTYT MCMOJb30BaTbCA AJA NOALEPKAHMA MOCTOAHHOIO
MOTOKa yepes3 YCTPOMCTBA, Ha IKCMIyaTaluio 1 ynpasieHne KOTOpbIMM HEGAronpuaTHO BIMSET NepeMeHHbIn pacxod. Meton
NepBUYHO/BTOPVNYHON NepeKaukn OTAeNsAEeT «MNEPBUYHBIA» TEXHONOMMUYECKUN KOHTYP OT «BTOPUYHOTO» pacrpenenutesibHoro
KOHTypa. 3TO MO3BOMAET TaKMM YCTPOWCTBAM, Kak OXJTAAUTENN, UMETb MOCTOAHHBIN PACYETHbI pacxod U HOPMabHO
paboTaTb NpU M3MEHEHUU NMOTOKA B OCTaSIbHOM YacTU CUCTEMBI.

Korga ckopocTb MOTOKa (pacxof) B MCMapuTene OXNaauTens CHIPKAeTCs, OXNaxaeHHasa Bofa HauMHaeT nepeoxnaxgatbcs. B
3TOM Cllyyae OXflafjuUTesNb CTPEMUTCA YMEHbBLIUTD OXTaXaatoLLlylo CnocobHOCTb. Ecnn pacxon nagaet AOCTaTOUHO CUMBHO WK
CNULIKOM 6bICTPO, OXNafNUTeNb HE MOXET B MOMHOM Mepe COPOCUTL CBOIO Harpysky, 1 3aluta OT HU3KOW TemnepaTypbl
ncnapuTens B OxaguTene OTKIOYaeT OXNaanTeNb, NPy 3TOM TpebyeTca pyyHoun copoc. Takas cuTyaums obbluHa Ans
60NbLUMX YCTAHOBOK, HE UMEIOLLMX NMEPBUYHO-BTOPUUHBIX HACOCHbBIX CUCTEM, OCOBEHHO €CNIN YCTAaHOBKM COAepKaT ABa U
6onee oxnagutenen, paboTaoLimx napannesbHo.

2.7.22 PeweHune c ncnonbsosaHmem VLT

B 3aBMCMOCTY OT pasmepa CUCTEMbI U pPa3sMepa NEePBUYHOMO KOHTYPA, SHepronotpebneHne nepBMUHOrO KOHTYPa MOXET
CTaTb CYLLECTBEHHbIM.

BMecTo 1Crnonb3oBaHUA 4POCCENbHOrO KnanaHa u/unm NOATrOHKM KPbifibYaToOK B NMEPBUUHYI0 CUCTEMY MOXHO AO6aBUTH
npeo6paszoBaTesib YaCTOTbl, YTO BEAET K COKPALLEHMIO SKCM/yaTaLMOHHbIX PAacXofoB. PacnpocTpaHeHbl aa crnoco6a
yNpaBneHys:

B nepBom cnocobe ncnonb3yetca pacxogomep. MockonbKy Tpebyemblii pacxon M3BECTEH W NMOCTOAHEH, TO AN1A
HernocpeACcTBEHHOro YNpaBneHs HaCOCOM MOXHO YCTAaHOBWTb Ha BbIMYCKe KaXZoro oxnagutens pacxogomep. Mpu
ucnonb3oBaHuu MUI-perynatopa npeobpasopatenb YyacToTbl OyAeT Bcerga NoaaepKmMBaTb HaANEXallnii pacxoq, Aaxe
KOMMEHCUPYA N3MEHAIOLLEecs CONPOTMBIIEHNE NEPBUUYHOTO TPY6ONPOBOAHOIO KOHTYPA, KOraa OXMaguTenn u Ux Hacochl
BKJIIOUAIOTCA 1 BbIKNIOYAIOTCA.

BTopoli cnoco6 3akniouaetcs B onpefeneHny nokaabHoM ckopoctu. OnepaTop NpoCcTo YMEHbLUAET BbIXOAHYIO YacTOTy A0
JOCTUXKEHUA pacyeTHOro pacxopa.

Wcnonb3oBaHne npeobpasoBaTtena YacToTbl AN YMEHbLUEHUA CKOPOCTM HAacoca BeCbMa NOJOOGHO MOArOHKE KpblbYaTKy
Hacoca, 3a UCKITIOYEHUEM TOro, YTO OHO He TpebyeT Tpygo3aTpat, 1 KIMN[ Hacoca octaetcs 6onee BbICOKMM.
BanaHCMpPOBOUHBIN KOHTAaKTOP MPOCTO YMEHbLUAET CKOPOCTb Hacoca A0 Tex Mop, Noka He ByaeT AOCTUIHYT Hagnexalyuin
pacxop, nocne Yero CKOPOCTb OCTAeTCs HEM3MeHHOWN. Hacoc paboTaeT Ha 3TON CKOPOCTY MNP KaX4oM BKIIOUEHUN
oxnaguTens. NocKoNbKy NepBUYHBIA KOHTYP He MMEET YMNpaBsfoWmX KnanaHoB UMM UHbIX YCTPOWCTB, KOTOPble MO Obl
BbI3BaTb U3MEHEHNEe XapaKTepUCTMKN CUCTEMBI, @ PacCcornacoBaHvie U3-3a BKIIOYEHNA U BbIKIIOUYEHNA HAaCOCOB U
oxylaguTenein obblYHO Maso, 3Ta GUKCMPOBAHHAA CKOPOCTb OCTAETCS COOTBETCTBYIOWElN TpeboBaHuaM. Ecnn B byayliem
noTpebyeTca yBENMUUUTb PAcXof, MOXHO MPOCTO YBENNUYNTb CKOPOCTb BPALLEHMs HAacoca C NMOMOLLbio NpeobpasoBaTens
YacToThl, @ He NprobpeTaTb HOBYIO KpblibyaTKy Hacoca.
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2.7.23 BTOpUYHbIe HacocChbl

BTopunyHble HacocCbl B NEPBUYHO-BTOPMYHOM HACOCHOWN CMCTEME OX/IaXKAEHHOW BOAbl NCMONb3YOTCA ANA pacnpegeneHns
OXJIaXXAEHHOWN BOAbI U3 NMEePBUYHOrO TEXHONMOMMYECKOrO KOHTYpa K Harpy3kam. [epBUYHO-BTOPUYHAs HACOCHas CUCTEMaA
UCMONb3yeTcs ANA r’mapaBINYeckoro oTAeNeHUsi OQHOro TpybonpoBOAHOIO KOHTYpa OT Apyroro. B aTom cnyyae nepBryHbI‘
HacoC Mcnonb3yeTca Ans NOAAEPKaHUA NOCTOAHHOIO pacxofda Yepes OxnaAvTeny, B TO BPems Kak BTOPUYHbIE HacoChbl
U3MEHSIOT BENIMYMHY pacxoda U 06ecrneymnBaioT Jiyyluee yrpasieHe Y SKOHOMUIO SHEPTUN.

Ecnn TexHoNorna nepBMYHOro/BTOPUYHOIO KOHTYPOB He MCMOMb3YeTCA, N CUCTEMA MMeeT KOHCTPYKLMIO C NepemMeHHbIM
06bemMoM, TO NpY JOCTaTOYHO CUSTIbHOM W CJIMLIKOM GbICTPOM YMEHBLUEHUN pacxofa OXNaguTeNb He crnocobeH
Hagnexawym o6pa3om cOpOCUTb CBOKO HarpysKy. 3aliyTa OT HM3KOW TemMMepaTypbl UCMAPUTENs B OXNaguTesie OTKIIIoYaeT
oxJlaguTenb, NPy 3TOM TpebyeTcs pydyHoi copoc. Takas cuTyauus obbluHa Ans 6ONbLUMX YCTaHOBOK, OCOOEHHO ecnu
YCTaHOBKM cofep»aT ABa 1 bonee oxnaguteneii, paboTarowmx napannenbHo.

2.7.24 PeweHune c ncnonbsosaHmem VLT

XOTA NepBUYHO-BTOPUYHAA CCTEMA C BYXXOAOBbLIMY KnanaHaMu yiyyllaeT nokasatenu sHeprocbepexkeHns 1 obneryaer
ynpasneHre cMCTEMON, HAaCTOALLEN SKOHOMUY 3IEKTPOSHEPTMU U UCMOMb30BaHMA BCEro MOTEHLMana ynpasieHna MOXHO
[oCTnYb nyTem AobasneHna npeobpasoBaTeneil YacToThl.

Mpw NpaBWIbHOM PacroNoXKeHN AaTunka fobasreHne npeobpasoBaTesna YacTOTbl MO3BOMAET N3MEHATb CKOPOCTb HACOCOB
Takym ob6pa3om, uTobbl CiefoBaTh XapaKTepUCTUKE CUCTEMDI, @ He XapaKTeprCTUKe Hacoca.

3TO yCTpaHAET HeHYXKHble 3aTpaTbl SHEPrM U B 3HAUUTENIbHOW CTENEHN MCKYaeT BO3MOXKHOE MpeBbilleHne AaBNeHnsa B
[IBYXXOAOBbIX KranaHax.

Korpa KoHTponvpyemble Harpy3ku OKasblBaloTCA B HOPME, IBYXXOAOBbIE KanaHbl 3aKpblBaloTCA. ITO yBeNMYMBaeT nepenag
[laBJIeHNA, N3MePAEMbI Ha Harpy3Ke U ABYXXOAOBOM KnanaHe. Korga nepenap AaBneHVs HauMHaeT pacTy, BpalieHne Hacoca
3amepnsifeTcs, YTobbl COXPaHWTb KOHTPOJIbHBIN HAaMop, Ha3blBaeMblil TaKKe YCTaBKOW. DTa yCTaBKa BblUMCIAETCA MyTemM
CYyMMVPOBaHWA NMafieHUA AaBNeHVA Ha Harpy3Ke 1 Ha [ABYXXOAOBOM KJlamnaHe B PacyeTHbIX YCIOBUSAX.

CnepyeT MMeTb B BUAY, YTO MPU NapansenbHon paboTe HECKOMbKMX HACOCOB MakcMMarnbHOe SHeprocbepexeHne
[OCTWraeTCs, KOrAa OHM BPALLAIOTCA C OAVHAKOBOWN CKOPOCTbIO, Kak npu paboTe oT MHAMBMAYaNbHbIX MPUBOAOB, TaK U OT
OZHOTO , YNPaBAOLWEro HECKONbKUMMW NapaniesibHbIMU HacoCaMu.
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2.8 CTpyKTypbl ynpaBneHus
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yepes CxeMbl OrPaHNYEHNA U3MEHEHWA CKOPOCTU U OFPaHUYEeHNA CKOPOCTU 1 TONbKO MOC/e 3TOro UCMNoNb3yeTca AnA
ynpasfieHna asuratenem.
3aTem BbIXOAHOW CUIHaN CUCTEMbl YpaBieHNA ABUraTesieM OrpaHnYnBaeTCA MakCMManbHbIM YaCTOTHbIM NPeaenom.
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2.8.3 YnpasneHnue gsuratenem PM/EC+

bnarogapsa koHuenuuun EC+ komnaHum Danfoss ctaHoBuWTCA
BO3MOXHbIM MCMONb30BaTb ABUraTeNN C NOCTOAHHbIMM
MarHuTamu n Bbicokum KIMM, nmetowme ctaHgapTHble
Tunopasmepsbl IEC, nog ynpasneHvem npeobpasosaTenei
yactoTtbl Danfoss.

Mpouenypa BBOAA B 3KCMUlyaTaLmio CpaBHMMA C
CyLLecTBYOLEN Npouesypor AnA aCMHXPOHHbIX
(MHOYKUMOHHbIX) ABUraTenei, UCNonb3yloLen cTpaTerno
ynpaBneHna ana gsuratenen ¢ NOCTOAHHbIMU MarHUTaMm
Danfoss VVCP'Us,

Mpenmywectea ans nonb3osartenei
. CBo6OAHbIN BbIGOP TEXHONOMN
3neKTpoaBuraTens (ABuratesb ¢ NOCTOAHHBIMU
MarHMTamu v MHAYKUMOHHBIV ABUraTesb)

. YcTaHOBKa ” 3KcnnyaTtauua, 3HakomMaa no
WHAOYKUMNOHHbIM ABUraTenam

. He3aBucrmocTb BbiGOpa U3rotoBuTenei npu
Bbl6GOpPE KOMMOHEHTOB CUCTEMbI (Hanpumep
nBuratenen)

. Hannyuwwun KM cuctemsl, ob6ecrneunBaembiii
BO3MOXKHOCTbIO BbIOOpa HaUNMyylIMX KOMMOHEHTOB

. BO3MOXHOCTb MOZiepHM3aLMM CYLLECTBYIOLIMX
YCTaHOBOK

. IOnanasoH molwHocTten: 1,1-22 kBT

TEKyLI.l,I/Ie orpaHmnyeHmA

. B HacToAwlee BpemA Noaaep KMBAETCA MOLLHOCTb
no 22 kBt
. TeKkyLme orpaHNYeHnA AnA HEABHOMOMOCHbIX

nBUratenen ¢ NoCTostHHbIMKM MarHuTamu (PM)

. Wcnonb3oBaHme UHAYKTUBHO-EMKOCTHBIX
GUNbTPOB He NoaAepKMUBaeTCA ANiA ABUraTenen ¢
NMOCTOSIHHBIMW MarHMTamu

. ANropyTM KOHTPOSIS NepeHanpsiKeHns He
NOAAEPXNBAETCA ANA ABUraTenen ¢ NOCTOAHHbIMU
MarHuTamm

(] AJ'IFOpVITM KMHETNYECKOro pesepBa He
nopganepXneaetca onAa asuratenen ¢ NOCTOAHHbIMM
MarHuTamm

. Anroputm AA[l He nogaep»kmBaeTca AnA
nBuratenen ¢ NOCTOAHHbIMA MarHUTamm

. OtcyTcTByeT PyHKUUA OOBHApYKeHUs obpbIBa
¢dasbl gBuratens

o HeT o6Hapy»eHus cpbiBa

. Het ¢yHkuun TP

2.8.4 CornacoBaHue pa3mepoB
npeobpa3oBaTena YacToTbl U1
ABuratena ¢ NOCTOAHHbIMMN
MarHuTamm

Huzkune 3HaueHWs MHOYKTUBHOCTW ABUraTenen ¢
NOCTOAHHbIMU MarHuTamu (PM) moryT Bbi3biBaTb Mynbcaluu
TOKa B npeobpa3oBaTesie 4acToTbl.

YTo6bl BbIGpaTb N5l KOHKPETHOrO ABUraTens ¢
MOCTOAHHBIMI MarHUTaMu NpPaBWNbHbIA NpeobpasoBaTesnb
YacToThbl, ybeanTeCh, UTO BLIMOMHAITCA CleayLmne
TpeboBaHwus.
. MpeobpasoBaTesb YacToTbl CNOCOOGEH NOJaBaTb
Tpebyemyto MOLLHOCTb U TOK BO BCEX
3KCMNyaTaLMOHHbIX PeXrMax.

. HomwuHanbHas MOLWHOCTb NpeobpazoBaTtens
UacToTbl PaBHA WMV NPEBbIWAET HOMUHANbHYO
MOLLHOCTb ABUraTens.

. MoLwwHOCTb NpeobpazoBaTena YacToTbl
[OCTAaToOYHa AanAa noctoaHHon 100%
3KCNMIyaTaLMOHHOW Harpy3kmn ¢ JOCTaToYHbIM
3anacom 6e3onacHoCTK.

Tok (A) U TMNWYHYIO HOMKHaMNbHYI MOLWHOCTL (KBT) ana
Pa3nnYHbIX HaMpPAXEeHWI NPU UCMONb30BaHUK ABUraTenen
C MOCTOAHHBIMY MarHUTaMn MOXHO HalTU B

2naea 9.1 Tabnuysl cgedeHuli 0 numaHuu om cemu.
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BeepeHue B VLT® HVAC Drive

PyKOBOACTBO Nno NPOeKTNpoBaHnio

Mpuimepbl BbIGOpa TUMOPA3MEPOB ANA HOMUHANBHON MOLHOCTY

MNpumep 1

. Tunopasmep aBuratensa C NOCTOAHHbIMWU MarHutTamm: 1,5 KB1/2,9A

. CeTb: 3 x 400 B

Mpeo6pa3zoBar- Tunosas Tunosasn HenpepbIBHbIN MNpepbIBUC-TbIN HenpepbIBHbIN MpepbiBUCTDLIN
eNb 4acToTbl mMouHocTb [KBT] MOLWHOCTD [n.c.] [A] [A] [A] [A]
npm 460 B (3 x 380-440 B) | (3 x 380-440 B) | (3 x 441-480 B) | (3 x 441-480 B)
P1K1 11 1,5 3,0 33 2,7 30
P1K5 1,5 2,0 4,1 4,5 34 3,7

Ta6nuua 2.10 flaHHble No Bbibopy pasmepoB Npeobpa3oBaTteneii YacToTbl MolwHocTbio 1,1 1 1,5 KBT

Mo HoMUHanbHOMY TOKY (2,9 A) ABWraTento ¢ NOCTOAHHLIMY MarHUTaMmn NofonaeT Kak npeobpasoBaTesib YacToTbl

MoLHocTblo 1,1 KBT (3 A npwu 400 B), Tak 1 npeobpaszoBaTenib YacToTbl MoLHocTbio 1,5 KBT (4,1 A npu 400 B). OgHako,
NMOCKOJIbKY HOMMHaNbHasA MOLWHOCTb ABUraTens paeHa 1,5 KBT, npaBunbHO 6yaeT BbibpaTh NpeobpasoBaTenb YacToTbl C
MolHocTbio 1,5 KBT.

Osuratenb MNpeo6pa3oBatenb yactotbl 1,5 KBT
MouwHocTb 1,5 kBT 1,5 kBT
Tok 29A 4,1 A npun 400 B

Ta6nuua 2.11 MNpaBunbHbIil BbIGOp pa3mepa npeobpasoBaTenss YacTOTbl

Mpumep 2

. Tunopasmep ABuratens ¢ NOCTOAHHbIMW MarHutTamu: 5,5 KB1/12,5 A

. CeTb: 3 x 400 B

Mpeo6pasoBat- Tunosasn Tunosas HenpepbiBHbIN MpepbiBUC-TbIN HenpepbiBHbIN MpepbiBUCTDIN
elb 4acToTbl MowHOCTb [KBT] MOLHOCTb [n.c.] [A] [A] [A] [A]
npm 460 B (3 x 380-440 B) | (3 x 380-440 B) | (3 x 441-480B) | (3 x 441-480 B)
P4Ko0 4,0 5.0 10,0 11,0 82 9,0
P5K5 55 7,5 13,0 14,3 11,0 12,1

Ta6bnuua 2.12 [laHHble No BbIGopy pa3mepoB npeobpasoBaTeneil YacToTbl MOWHOCTbIO 4,0 1 5,5 KBT

Mo HOMUHAJIbHOMY TOKY (12,5 A) asuratento ¢ NOCTOAHHbIMU MarHUTamm no,q0|7|p,eT KaK npeo6pa303aTenb 4aCTOTbl

MoLHOCTbIO 5,5 KBT (13 A npu 400 B), Tak n npeobpasoBatenib YacToTbl MolHOCTbO 2,0 KBT (10 A npu 400 B). Mockonbky
HOMUWHanbHasi MOLHOCTb [ABAraTensa paBHa 5,5 KBT, npaBunbHo 6yaeT BbiOpaTh Npeob