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1 BBepgeHue

Mpeobpasosatenu yacToTbl VARIPACK Gbinu paspabo-
TaHbl ANS UCMOMb30BaHWSA B XONOAUILHON TEXHNUKE,
crneuyanbHO ANs perynupoBaHns NPOU3BOAUTENBHOCTM
komnpeccopos BITZER. Hapsay ¢ BOSMOXHOCTbIO
perynupoBaHns 4acToTbl, Tpeobpa3oBaTeny 4acToThl
cepumn VARIPACK moryT Takke npuvH1MaTh Ha cebst
YHKUUM yripaBneHns XonoansibHOM CUCTEMON.

[aHHasa MHCTPYKUMS MO 3KCMyaTaumm onmckiBaeT Npeob-
pasoBaTtenu YactoTbl BITZER VARIPACK ans xonoaun-
bHbIX KOMNPEeCCopOoB. [ononHUTENBHY MHOPMaLWIo,
Kacatowytocs nporpammupoaHus Modbus RTU n Modbus
TCP/IP, cm. B cnpaBoyHom pykoBoacTee CG-100.

MpeobpasoBatenu Yactotbl VARIPACK cOOTBETCTBYIOT
COBPEMEHHOMY YPOBHIO Pa3BUTUS TEXHWKM U
aencteytowmm Hopmatueam. Mpu ux paspabotke
ocoboe BHUMaHue yaensanocb 6esonacHocTu. [epxute
JaHHYI0 UHCTPYKLMIO MO 3KcnnyaTaumMm nobnmsoctu ot
npeobpasoBatens yactotbl VARIPACK!

2 be3onacHocTb

2.1 CneumanucTbl, gonyckaeMbie K paboTe

Bce (6e3 uckntoueHust) pabotbl Ha npeobpasoBaTensix
4aCTOTbl AOSHKHbI OCYLLECTBNATLCS TOMBKO
KBaNMULMPOBAHHbLIM NepCoHanoM, NPOLEALLNM
0by4yeHne N MHCTPYKTaX Ha BCe BUAbI paborT.
Keanudukaums n KomneTeHumst CneLmanmcToB AOMKHbI
COOTBETCTBOBATH AEWCTBYHOLLMM B KaXKa0N OTAENbHOW
CTpaHe NpPeanucaHusm U QUPEKTUBAM.

2.2 OcTaTo4yHasa onacHocTb

lMpeobpasoBaTeny YacToTbl MOTYT ABNSATLCA UCTOMHUKAMMN
Hen30eXHOM OCTAaTOYHOWM ONacHOCTU. [103TOMY Kaxabli
yernoBek, paboTatoLwmii Ha 3TOM 060PYAOBaHNM, AOIMKEH
BHUMATENbHO NPOYNTaTh AAaHHYI UHCTPYKLUMIO MO
akcnnyatayuu!

O6si3aTenbHble Ans cobnoaeHnst NpeanncaHns:

* creumnanbHble NpaBuna TEXHWKM 6e30MacHOCTU 1
Hopmbl (Hanp., EN 378, EN 60204-1),

e 06LUMe NpaBmna TeXHUKN Ge30MacHOCTH,
e aupektuebl EC,

° ﬂeVICTByIOU.LVIe B CTpaHe nonb3oBatend npeanncaHna.
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2.3 YkasaHusl No TexHUKe 6e30nacHoOCTHU

310 YKa3aHuA, HanpaeieHHbIe Ha UCKITKOYEeHne yrpos
OonacHOCTWU. Cneu,yeT HEYKITOHHO cobnogaTtb YKa3aHuA
no TexHuke 6esonacHocTy!

BHUMAHUE
YkasaHue Ansi npenoTepalleHnst BO3MOXHOTO
m  TOBpeXOeHNst 060pyaOBaHNS.

OCTOPOXHO
A YKkasaHue ans npefoTspaLleHns BO3MOXHO
He3HauMTenbHOW ONacHOCTU Ans nepcoHana.

NPEOYNPEXOEHUE
YKazaHue ans npefoTBpaLleHns BO3MOXHO

cepbeaHon OonacHOCTK anda nepcoHarna.

ONACHOCTb

YkasaHue ans npeaoTspalleHus
HenocpeacTBEHHON Cepbe3HOl OMacHOCTM
[Nsi nepcoHana.

2.3.1 O6wume ykasaHUA No TeXHUKe 6e30nacHOCTU

OMACHOCTb

MNpeobpa3soBaTtenb YacTOTbl HAXOAMTCSA NoA
BbICOKNM, OMACHbLIM ANS XKWU3HW HanpshxeHnem!
MpKOCHOBEHME MOXET NPUBECTM K CEPbE3HBLIM
TpaBMaM Unu NeTanbHOMY UCXOoay.

Hukorga He oTkpbIBaviTe Koprnyc npeobpasoBarens
YacToTbl BO BpeMsi paboTbl! BbikntounTe

rmaBHbIN BblKNtoYaTenb 1 obecneyste 3aWmTy oT
MOBTOPHOTIO BKITHOYEHWS.

MogoxauTe, He MeHee 5 MUHYT, NoKa He
paspaasaTcs KoHaeHcaTopbl!

Mepen NOBTOPHLIM BKIIOYEHMEM 3aKPOWTE KOpMyC
npeobpasoBaTens 4acToThbl.

OMNACHOCTb

HenpaBunbHoe nnu HegocTaTouHoe

3a3eMIIEHE MOXET MPUBECTMN MPU KOHTaKTe

¢ npeobpasoBatenem YactoTbl VARIPACK k
OMaCHbIM ANS XU3HW MOPAXKEHUSIM 3MEKTPUYECKNM
Tokom!

3asemnute npeobpaszosarenb YacToTel VARIPACK
MOSTHOCTBIO U PETYNSIPHO NepenpoBepsinTe
3a3eMnsLLMe KOHTaKTbI!

MNepen kaXabiM KOHTAKTOM C YCTPONCTBOM
[AOMOMHUTENBHO NPOBEPSANTE HaANeXaLLlyo
N30MSALMI0 BCEX MOAKIOYEHNN K ceTm!

>P
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BHUMAHUE e BraxHocCTb 1 cpeaa:
' OnacHocTb Bbixoga 13 cTposi npeobpasoBaTtens — HekoHaeHcupyemas.
YacToThl B pe3ynbrate nepeHanpsikeHus!

— MakcumanbHasa oTHocuTenbHas BraxxHocTb 85 %
Mpwn paboTte HuUKorga He NPOBOANUTE UCMbITaHWS

npu 40°C.

BbICOKMM HanpshkeHWeM UMu NpoBepKy 13onsumm

NPOBOMOB, He OTCOEAMHMB, Nepes 3TUM - H%BocnnameHﬂemaﬂ, He BbI3bIBaOLLAS KOPPO3UIO
1 6e3 nblnu.

YacTOTHbIV NpeobpasoBaTenb OT MPOBEPSEMOMN
anekTpuyeckon Lenw! e Bubpauun:

— Wcnbitanus B cootBetcTBumn ¢ EN 60068-2-6(Fc).
10 Hz < f < 57 Hz cuHycomaganbHblie 0,075 mm.
HenpaBwunbHoe nnu HegocTaTouHoe 3a3emil-

€HWe MOXET NPMBECTU NP KOHTaKTe ¢ npeobpa- 57 Hz < f < 150 Hz cuHyconpanbHble 1 g.
3oBatenem yactotsl VARIPACK k onacHbIM Ans 10 UMKIIOB Ha OCb MO KaXaon 13 3-x B3anMHO
XKMU3HWN NOPaXKEHNSAM 3NEKTPUYECKMM TOKOM! nepneHAnKYNsSpHbIX 0Cei.

3azemnute npeobpasosarenb YactoTel VARIPACK

MOSTHOCTbLIO M PerynsapHoO nepenpoBepsinTe

3a3eMnALLne KOHTaKTbI!

Mepepn kaXablM KOHTAKTOM C YCTPOWCTBOM

OOMONMHUTENBHO NPOBEPANTE HaaNeXallyo

N30NSALMI0

OMACHOCTb

>P

3 TexHu4eckue JaHHble

e HanpshkeHue an. ceTu
— 380..480 V/3/50 Hz.
— 380..480 V/3/60 Hz.
— [Honyck HanpsxeHns +10%.

— Pab6oTa B ceTsix anekTponuTaHus IT BoO3MOXHa nocne
cornacoBaHus.

— [N 0OCTMXKEHUS COBMECTUMOCTM C STUM TUMOM
CETU N COXPaHEHUs1 YCTaHOBMEHHOTO TaM MOHUTOP-
WHra cetu, cnegyet OTCOEANHUTb NHTErPUPOBaHHbIE
EMC -¢ounbTpbl 1 BMECTO HUX UCMONb30BaTh
cneumanbHble BHELIHWE OUIbTPbI.

— Pabota c reHepaTopamu, arperataMmu aBapuinHOro
3MEKTPOCHADXEHUSI U CETAMU C YCTaHOBKaMMm
KOMMeHcaLMn peakTMBHOM MOLLHOCTY BO3MOXHA
TONbKO nocne koHcynstaumm ¢ BITZER.

o Tok 3aMblkaHus Ha 3emnto:> 10 MA
¢ Kateropus nepeHanpspkeHus Il

¢ Knacc sawuthbl kopnyca — IP20 unm Open Type UL
ncUL

e BbicoTa pacnonoxeHus npeobpasoBaTenst 4acToThbl

N KNMMaTU4ecKne yCroBus:

— [pu BbicoTe pacnonoxeHuns ot 1000 m go 2000 m
Haf YPOBHEM MOpPsi HEOBXOAMMO NOHUXKATb
npoun3BoanUTENbHOCTbL Ha 1 % Ha kaxable 100 m
BbICOThI.

— Knacc 3k3 no EN 60721-3-3.
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Bribop cooTBeTCTBYOWMX NpeobpasoBaTenen 4YacToThbl
VARIPACK ans nopLiHeBbIx komnpeccopor BITZER
OCYLLECTBNSIETCS Npu nomoLuym nporpammel BITZER Soft-
ware, NyTeMm HaxaTtusi KHOMku «[on. obopyaoBaHune.

Tun Kopnyc Bec HomuHan- MouwH- OcobeHHOCTH CepTudukatbl HomuHanbHbIe
bHbIW BbIXO OCTb COOTBETCTBUA napameTp(bl)
AHOMN TOK Snpu BeHTUNA-
00 V) Topa(os)
kg A kw C2EMV STO CE UL® cUL ETL cTick m’h  cfm
PunbTp @

FDU+6 D 4,5 5,5 2,2  BctpoeHHbit v v v v v
FDU+12 D 4,5 12 5,6  BcTpoeHHbit v v v v v 45 27
FEU+16 E 6,8 16 7,5  BcTpoeHHbil v v v v v 56 33
FEU+24 E 6,8 23 11 BcTpoeHHbit v v v v v 56 33
FGU+32 G 10,0 32 15  BctpoeHHbit v v v v v  2x45 2x27
FGU+38 G 10,0 38 18  BcTtpoeHHbit v v v v v 2x45  2x27
FHU+45 H 223 45 22  BcTpoeHHbl v v v v v 2x89 2x53
FHU+60 H 223 60 30  BcTpoeHHbit v v v v v 2x89  2x53
FHU+73 H 223 73 37  BctpoeHHelt v v v v v 2x89  2x53
FJU+87 J 42,8 87 45  BctpoeHHbit v v v v v 2x45  2x27
FJU+105 J 42,8 105 55  BctpoeHHelt v v v v v 2x89  2x53
FJU+145 J 42,8 145 75  BcTpoeHHbiit v/ v v v v 2x89 2x53
FKU+180 K 89 180 90 Brewnnii v - v v 3x133 3x80
FKU+205 K 89 205 110 Brewnun v - v v 3x133 3x80
FKU+260 K 89 260 132 Brewhnit v -—- v v 3x133 3x80

Tab. 1: TexHn4eckme faHHble, cepTuduKaTbl COOTBETCTBUSI 1 HOMUHATbHbIE JaHHblE BEHTUNATOPOB

® TonbKo NpwW OCYLLECTBMNEHNN MOHTaXa B pacnpeaenuTenbHOM
wkady.

CB-100-1 RUS 5
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3.1 MopynbHas KOHCTPYKUUA npeobpa3oBaTtensi
yactotbl VARIPACK

Puc. 1: MogynbHas KoHCTpykuus npeobpasosateneit Yactotel VARIPACK

Cwvnogoi 6rnok 2 TennooTBoAa

BepxHss Kkpbillka Kopnyca 4  HwxHAs Kpbillka Kopnyca

Mopgynb ynpaeneHus ¢ 6 [ononHnTenbHbIN BrIOK KOHTPONSA AaBNEHUs
5a: knemmHas konogka (S]]

5b: paswém gnsa SD-kapTbl

Briok pacwmpeHus nHTepencos ¢ Yacamm 8  Kpblwka mogyns ynpaeneHus

peanbHOro BpeMeHu

CbéMHas naHenb ynpaBneHus ¢ AuCnieem 10+11 KpenexHasi(ble) nnactuHa(bl)

1 KHOMKamu (onums)

CB-100-1 RUS



4 MoHTax

e WHdopmauus

I lMpeobpasoeaTtenb Yactotbl VARIPACK
BCerga criefyet ycTaHaBnMBaTh BEPTUKAIIbHO
B JOMNOSTHUTENbBHEIV KOpnyc (Hanpumep, B
pacnpeaenuTenbHbIn WKadg).
OTKpbITbIN/CBOBOAHbIN MOHTaX Ha CTEHE
HEBO3MOXEH!

Kpennenusa ans cunosoro kabens u kabens ynpaeneHus
CTaHZapTHO NOCTaBMSATCA B OTAENbHON ynakoBke. [Ans
npeobpasoBatenen yactotbl VARIPACK ¢ pasmepom
kopnyca go FJU+145, ons cootBetcTBust EMC -knaccy
C2, OHM JOMKHBI MOHTUPOBATLCSA BMECTE C heppUTOBLIM
CEPOEYHMKOM N heppuTOBLIMU CEPAEYHNKAMM (CM.
puc.10, cTp. 17).

41 TpaHcnopTUpOBKa U XpaHeHue

CyluecTByeT puck noBpexaeHus npeobpasosarens
s dactotbl VARIPACK!

He nogHumarite npeobpa3soBaTerb 4acToThl 3a

MecTa MOAKIIOYEHUI U He CTaBbTe Ha HUX.

CraBbTe npeobpasoBaternb YacToThbl TONbKO Ha

YNCTblE, POBHbIE 1 CyX1e NOBEPXHOCTH!

XpaHuTe TOMbKO B XOPOLLO NPOBETPMBAEMbIX

MecCTax, 3allyLLias OT BbICOKUX Temneparyp,

BIaXXHOCTK, MbINX 1 METanIMYeckmx YacTmy!

' BHUMAHUE

Temnepatypa xpaHeHus: -25°C.. +55°C.

Temnepatypa TpaHcnopTuposku: -25°C .. +70°C.

4.2 BeHTMNAUUA

BHUMAHUE

' lMpeobpasosaTtenb Yactotbl VARIAPACK npu

m paboTte BbigenseT Tensno.
HepocTtatouHas unm 6nokrpoBaHHas LpKynsaums
BO37yxa Ha BEHTUMSALMOHHBIX NPOPE3siX U
TennooTeoAe npeobpasoBaTens 4YacToThl
VARIPACK MOXeT NpUBECTU K MEPErpeBy U,
Kak cregcreue, BbIxody ero u3 crpos!
BbigepxuBante oTCTynbl, HEOOX0AMMbIE AN
OCYLLECTBMNEHNSA BEHTUMAUMM (CM. puc. 2, cTp. 7)!
Ecnu gBa, n 6onee, npeobpasoBatener 4acToThl
VARIPACK ycTaHaBnmMBatoTCs psigOM BTOTHYHO,
TO OTCTYNbl CyMMUpytoTCA!

Mpwv ncnonb3oBaHUM MUNLTP-BEHTUNSTOPOB Tpebyemas
CKOpoCTb BO3AyLLUHOro notoka (m%/h) gonkHa GbiTb
TLATENbHO paccynTaHa, Ans obecrnevyeHnss JOCTaTOYHOMO
OXNaX[deHWsi BCEX AMNEeKTPUYECKUX YCTPOWCTB B pacnpeae-
nuTenbHoM wWkady. B 3aBUCMMOCTY OT MecTa yCTaHOBKM
N KNMMaTUYECKUX YCNOBUIM, ANS 3alLUUTbl OT TeMnepaTyp
Hke 0°C, a Takke ons npedoTBpalleHns 0bpa3oBaHus
KOHAeHcaTa, MOXeT NoTpeboBaTbCs NOAKMHYEeHE
noforpeBaTens pacnpeaenuTenbHoro Wwkada.

D>

HomuHanbHble napametpbl BeHTUnsATopoB VARIPACK, cm. B
Tabnuue 1 Ha cTp. 5.

Yt —

f |

Puc. 2: MuHUManbHble BEHTUNSALMOHHbBIE OTCTYMbl MPY MOHTaXe B
pacnpeaenuTensHOM Lkady 1 CKBO3HOM MOHTaxe

Tunbi MuHUManbHbIE
BEHTUNALMOHHbIE OTCTYMbI
A B CoO
mm mm mm
FDU+6 .. FHU+73 10 75 75
FJU+87 .. FKU+260 10 100 100

Tab. 2: MuHUMarnbHble BEHTUNALMOHHbIE OTCTYMbl NP MOHTaXe B
pacnpenenuTeribHom LLIKabe M CKBO3HOM MOHTaxe

@ MuHUManbHbBIA BEHTUNALMOHHBIN OTCTYN, 6e3 yyéTa
cBobOAHOro NPOCTPaHCTBa Ans kabens.

CB-100-1 RUS
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4.3 MoHTax B pacnpenenutenbHoM wkady FDU+6 n FHU+73
MoHTax npeobpasoBatens Yactotel VARIPACK Bnarogaps Hannumio ansTepHaTUBHBIX OTBEPCTUN,
Npov3BOAMTCS B pacnpegenutenLHoOM Lwkady npu pacnonaratoLmxca Ha paccTosaHumn 15 mm gpyr ot gpyra,
MOMOLLM KPENEXHbIX MNacTuH. KpenexHble NNacTyHbl MOTYT ObITb NepeMeLLEHbI BHU3
Unu BBEPX.
F
B L Mﬁ&z g
1 R
-] g ’ g
 S—— @ o o @
6}© ©6>
(] -
@@" - e FKU+180 .. FKU+260
[se}
I
— o o0
— ) )
a ] ]
=i
[olls/s 3| ———T
= >< = LH] B3
1 Hl 9 @@ ©® B1
E B1

Puc. 3: Yeptéx ¢ ykasaHnem pa3mepoB Ansi npeobpasosatenei yactoTsl Tuna FDU+6 .. FKU+260 npu moHTaxe B pacnpefenvTensHoM Lkady
(Ha pucyHke npeobpasoBatenb YacToTbl Tna FDU ¢ onumoHansHoM naHernbo ynpaeBneHus)

B B1 B2 B3 F

T

H1 H2 H3 L X

mm mm mm mm mm mm mm mm mm mm mm

FDU+6, FDU+12 100 80 10 - M4 286 270 7 332 255 46
FEU+16, FEU+24 125 100 13 --- M4 333 320 7 398 255 62
FGU+32, FGU+38 150 125 13 - M4 383 370 7 455 255 72
FHU+45 .. FHU+73 220 190 13 - M5 480 465 7 588 287 108
FJU+87 .. FJU+145 260 220 20 - M6 670 650 10 870 316 200

FKU+180 .. FKU+260 330 285 23 143 M8 800 780 10 * 374 *

* B HacTosILee BpeMs AaHHbIE eLle He OnybrnmMKoBaHsbl.
Moxanyncra, obpatutech B BITZER.
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4.4 CKBO3HOM MOHTaX (onuums)

Mpu cCKBO3HOM MOHTae TennooTBod NpeobpasoBarens
yacToTbl VARIPACK HaxoguTcs 3a npegenamm

pacnpegenuTensHoro wkada.

Bnarogapst aTomy:

¢ MoXeT ncnonb3oBartbCs paCﬂpeJJ,eJ'IVITeJ'IbeIVI LIJKad)

MEHbLLEro pasmMmepa, rnocKoribKy bonbLuas YacTb

286

46

253

D>

Bblaensiemoro npeobpasoBatenem Yactotel VARIPACK
Tenna BbIBOAMTCS 3a NPeAEnbl pacnpegenuTernbsHoro
wkacda.

BeHtunauusa pacnpenennTenbHOro LIJKa(ba MOXET ObITb
cBefeHa K MUHUMYMY.

MpeobpasosaTtens Yactotel VARIPACK nerue
cogepxatb YACTbIM U CYXUM.

M4 79

74

332

250
262

b
©%©© [©]

M4 83

Puc. 4: Yeptéx ¢ ykasaHuem pasmepoB Anst npeobpasosatenei yactoTsl Tuna FDU+6, FDU+12 npu ckBO3HOM MOHTaxe (C OnuMoHanbHo NaHenbo

ynpasneHus)

B
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: IR
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0000000000000
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Q
Q
Q

000

000
Q
IS}
<
%

L1

L2

H4

oF B1
B2 %
2 T
2 4]
oF 1
el [0 9

Puc. 5: Yeptéx ¢ ykasaHnem pa3mepoB Ans npeobpasosateneit yactoTbl Tuna FEU+16.. FHU+73 npu ckBO3HOM MOHTaxe (C OMuUMOHanbHOW NaHenbo

ynpasneHus)
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Puc. 6: YepTéx c ykasaHnem pasmepoB ansa npeobpasosareneit yactotbl Tuna FJU+87 .. FKU+260 npu CKBO3HOM MOHTaxe (C ONnuMOHanbHOWM NaHemnbio

L1

L2

oF B4 |
\ T B3
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a
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o~ ol —~
la) T
aail 1]
+ b
B s
oF
[e]e) @0 00 @0
(e} (e}
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ynpaeneHus)
B B1 B2 B3 B4 B5 B6 D1 D2 F
mm mm mm mm mm mm mm mm mm mm
FEU+16, FEU+24 125 104 1 102 - - M4
FGU+32, FGU+38 150 129 1 127 - -—- M4
FHU+45 .. FHU+73 220 196 1 195 - - M5
FJU+87 .. FJU+145 260 218 5 227 292 312 26 208 220 M6
FKU+180 .. FKU+260 330 275 13 300 360 380 26 219 320 M8
H H1 H2 H3 H4 L L1 L2 X
mm mm mm mm mm mm mm mm mm
FEU+16, FEU+24 336 309 6 297 398 253 72 181 62
FGU+32, FGU+38 383 359 6 347 455 253 72 181 72
FHU+45 . FHU+73 480 456 12 440 588 287 95 192 108
FJU+87 .. FJU+145 670 641 15 617 870 310 99 211 200
FKU+180 .. FKU+260 800 765 10 745 * 374 128 246 *
* B HacTosILLee BpeMsl faHHbIE eLle He OnyOrnmMKoBaHsbl.
Moxanymncra, obpatutech B BITZER.
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4.4.1 MoHTaXHble paboTbl NPV CKBO3HOM MOHTaXe

° UHdopmauums

I lNpw OCyLLECTBMNEHNMN CKBO3HOTO MOHTaXa BCe
BCTpoeHHble VARIPACK-BEHTUNATOPBI AOMKHbI
ObITb 3aMEHEHbI Ha BEHTUNSATOPLI € Honee BbICO-
KuM kraccom 3awutbl (IP54). 3Tn BeHTURATOpPSI
MOCTaBMATCA B COCTaBe KOMMMEKTa A
CKBO3HOIO MOHTa)ka BMECTE C YNIIOTHEHUEM
1 NOAXOAALLMM AJ151 CKBO3HOTO MOHTaxa
KpenneHuem ans cunosoro kabens! MiHdpopmauumto
0 3aMeHe BEHTUIISITOPOB CM. B rMaBe 3ameHa
BEHTUNSATOPOB B TENNOOTBOAE, CTP. 35.

Ipadhmueckme NosicHeHUst cMm. Ha puc. 7 (cTp. 12) n puc. 8
(ctp. 13).

OTBUHTWTE KpeNeXHble NNacTuHbI (KpecToobpasHble
BWHTbI).

CHumunTe BepxHtoto (A) 1 HWKHIO (B) KpbiLLKy koprnyca.

CHsiTMe BepXHeW KpbILWKK Kopnyca:

FDU+ 6 n FDU+12:

Y npeobpazoBatenen 4acToTbl 3TUX TUMOB, ANS TOrO
4TOObI MOXHO ObINO CABUHYTL BNEPES W CHSATb BEPXHIOHD
KPbILLKY KOpryca, HY>XHO AEMOHTUPOBATb MOZYSb
ynpaenenust (cm. puc. 7, ctp. 12).

CHsATMe Moayns ynpaenenust (cm. puc. 7, ctp. 12):

1.

Mpexae BCero, CHAMUTE NaHernb ynpaBneHus, NoTsSHYB
eé Bnepés.

. OTKpyTWUTE BUHT B cepeavHe MoZyns yrnpaBneHus,

HEMHOrO CABMHLTE BHU3 KPbILLKY MOAYNS yNpaBneHus
W yganuTe eé.

. OTprTI/ITe HeBbINadaoLmi BUHT Y HEMHOTO

NPUNOLHUMNTE MOZYNb YNPAaBNEHUs 32 HKHWIA Kpaid.

. CaBuHbTE MOAYJ1b ynpaBrieHNA Kak MOXXHO Aarnblie

BBEPX N oTCOEANHUTE OT npeo6pasoBaTen9| 4acTOoThbl.

Tenepb 3aKMUTE NNACTUKOBYHO KIMMCY MO BEPXHEN
KpblwKow koprnyca (A). 3awenka oTkpoeTcs.

CaBuHbTE KPbILWWKY Bnepen  CHUMUTeE.

D>

FEU+16..FKU+260:

Y npeobpasoBarenen 4acToTbl 3TUX TUMOB, AMNs TOro
YTOObI CHATb BEPXHIOK0 KPbILLKY KOPyca, He HY>HO
AEeMOHTUPOBaTb MOAYMb ynpasneHus (cm. puc. 8, ctp. 13).

myboko BCTaBbTE OTBEPTKY B MPOpPE3b BEPXHEN
KPbILLKK Kopryca (A) 1 3aXXMUTe KIUMCY Hanpago.
3awenka oTkpoertcs.

3aTtem caBVHETE BEPXHIOK KPBILLKY KOpNyca BHU3.

CHsATMe HMXKHeM KpbILWKK Kopnyca:

BcTaBbTe OTBEPTKY B NPOPE3b HUXKHEN KpbILLKK Kopryca
(B) v cnerka HaxxmuTe Haneeo. 3allenka oTKpoeTcs.

3atem caOBUHBLTE HUXHIOK KPbILKY KOpnyCa BHUS.

B komnnekTe akceccyapoB: npurnaraemoe ynnoTHeEHWE
(D) ycTaHoBWTE Ha NpeobpasoBaTerb 4acToThl MO
Kpyry Takum o6pasoM, YToObl 3a30p MeXay CTEHKON
pacnpegenuTenbHoro wkada (C) n npeobpasoBaTtenem
YyacToTbl ObIN1 3arepMeTM3NPOBaH.

3akpenuTte npeobpasosatenb YactoTel VARIPACK
C MOMOLLbHO 4-bIX KPEMEXHBIX BUHTOB Ha CTEHKE
pacnpegenuTenbHoro wkada (cm. puc. 8, ctp.13).

FGU+32 .. FKU+260:

Onsa npeo6paaoBaTenel7| YacTOTbl 3TUX TUMNOB
OONOJIHUTENbHO OO0IMKHbI NPUBNHYMNBATLCA NMonepedvHble
KpenexXxHble MiiaHKu. OHu BXOOSIT B KOMMIEKT AN
CKBO3HOIo MOHTaxa.

3aTem cHoBa HafeHbTe BEPXHIOK U HWXHIOK KPbILLKY
KopnycCa, caBurada nx oo MOMeHTa CbVIKCGU,VIVI NNacTUKOBbIX
Knumnc.

UHdopmauumsa

()
I Ecnu Bbl nnaHupyeTe cpasy NpUCTynuTb K

QJIEKTPUYECKOMY MOHTaXy, TO HMXHIOK KPbILLKY
Koprnyca MOXHO He yCTaHaBI1IMBaTb 06paTHO.

FDU+ 6 n FDU+12:

MocTaBbTe MOAYIb YNpaBneHWsl CHOBa W cABUranTe no
HanpaBneHuo BBepxX, NoKa Knunca He 3aduKcupyeTcs.
3aBUHTUTE HEBbINAAAOLWNIA BUHT.

HapeHbTe KpbIlWKy MoZynst ynpaeneHust 4o dvkcaumm
KNWMChI 1 3aBUHTWTE A0 yrnopa.

CB-100-1 RUS
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Puc. 7: CHATVe Moaynsl ynpaBneHus
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929 1
) 1
ga) I

A BepxHss Kpblllka kopnyca
C  CreHka npeobpasoBaTtensi 4acToThbl
E KpenexHble BUHTbI

4.5 MoHTax KpenneHum gna cunoBoro kabens
1 Kabenen ynpaBneHus

Kpennennsa ans cunosoro kabens n kabenemn ynpasneHus
CTaHZapTHO NOCTaBMSATCHA B KOMMIEKTE aKCeCCyapoB.

C uenbto cootBeTcTBUA EMC -knaccy C2, ans
npeobpasoBatenen yactotbl VARIPACK ¢ pasmepom
kopnyca o FJU+145 oHW fOMKHBI MOHTUPOBATLCA
BMecCTe C (DeppUTOBBIM CEPAEYHUKOM UMK (DEPPUTOBBLIMU
cepaeyHmkamm (cm. puc. 10, ctp. 17).

padunyeckme nosicHeHUs cM. Ha puc. 9, cTp. 14.

YcTaHoBKa 3agHero KpenneHua ana cunoBoro Kabens:

e CHUMMTE HWKHIOK KPBILLKY Kopnyca (CM. rmasy
CkBO3HOW MOHTax (onuus), cTp. 9).

* [lpucTaBbTe KpenneHue c3aau, BHU3Y Ha 06a
KpeneXHbIX OTBEPCTHS], BCTaBLTE Criepeam
MOCTaBMSIEMbIE B KOMMIIEKTE BUHTbI U 3aTSHUTE KX,

» HapgeHbTe CHOBa HUKHIOK KPbILLKY Kopnyca.

D>

Puc. 8: [leTanbHoe npefcTaBneHne CKBO3HOrO MOHTaxa (Ha npuMepe
npeobpasoBatens yactoTbl TMNa FDU)

B Tennootso
D HwxXHAS KpblLKka Koprnyca

YcTaHoBKa nepegHero KpenmneHus ans kabens
ynpaBneHus:

e YnanuTe KpbILLKY MOZYNs ynpaBneHus (CM. rmay
CkBO3HOWM MOHTax (onuust), cTp. 9).

¢ OTBUHTUTE ONOK pacLLUMPeHns MHTEPGENCOB C
Yacamu peasibHOro BpeMeHu. [Ins aToro oTBUHTUTE
Ha HEM HeBbINaJatoLLMIiA BUHT 1 BOABUTE BOBHYTPb
NNacTMKOBbIE KNWMCbI CNpaBa U cresa.

¢ BbITAHWUTE GNOK paclunpeHns MHTEPdENCOB BNeEpea.

o [lpuBMHTUTE KpenneHue ans kabens ynpasrneHust
crnepeam npyi NOMOLLY NpuniaraemMblx BUHTOB, B
CTaBLUMe Tenepb BUAMMbBIMMW KPEMEXHbIE OTBEPCTHUS
cnpaBa v criesa.

¢ [locTaBbTe GrOK pacmMpeHust nHTepdencos obpaTHo,
[0 hMKcaLmm KIUMC, 1 3aTAHUTE HEBbINaZaoLWumi
BUHT.

¢ [lpuKpyTUTE 06PATHO KPLILLIKY MOAYMS YNpaBneHus!.

CB-100-1 RUS

13



Puc. 9: YctaHoBKa kpenneHwii Ans cunosoro kabens u kabenen ynpaeneHus, Ha Nnpumepe npeobpasoBatens yacToTsl Tuna FEU+16 npu
OCYLLECTBMNEHUMN MOHTaXa B pacnpeaenuTenbHoM wkady

A lMepenHee kpenneHve ans kabens ynpasneHns

5 OneKkTpuU4YeCKUA MOHTaxX

Mepen ocyluecTBneHMem paboT ¢ anekTpoobopymno-
BaHMEM:

OMACHOCTb

lMpeobpasoBaTenb 4acTOTbl HAXOAWTCS NoA
BbICOKWM, OMacHbIM AMS XXU3HU HanpshkeHnem!
Mpu1KOoCHOBEHME MOXET NPUBECTU K CEPbE3HbLIM
TpaBMaM Unmn netanbHOMY Ucxogy.

Hukorga He oTKpbIBaWiTe Kopnyc npeobpasoBaTens
4yacToTbl BO BpeMsi paboThl! BbikntounTe

rMaBHbIN BbIKMOYaTENb M 0becneysTe 3aWwunTy OT
MOBTOPHOTO BKITIOYEHUS.

MopoxauTe, He MeHee 5 MUHYT, Noka He
paspsasTcst KoHaeHcaTopbl!

Mepen NOBTOPHBLIM BKIKOYEHUEM 3aKPOMTE KOPMyC
npeobpasoBaTensi 4acToThbl.

OMNACHOCTb

KoHaeHcaTopbl B MPOMEXYTOYHON LiENu cpasy Xe,
Npv Nogave HanpsbkeHns Ha npeobpasoBaTerb
yacToTbl VARIPACK, nonyuvatot 3apsa.

C 3T0ro MOMeHTa BCe 3NEKTPUYHECKNE KOMMOHEHTBI
npeobpasoaTtens Yyactotbl VARIPACK npeacta-
BNSIIOT ONACHOCTD!

B 3agHee kpenneHue ansi cuUnoBoro kabens

[ns pabotbl npeobpasoBatens yactotbl VARIPACK
HeobXoauMbI cneaytoLLme 3. NOAKIYEHUS:

¢ VARIPACK 3a3semneHue.

¢ VARIPACK cunoBble nogknto4eHus (CunoBon kabenb
1 kabenb moTopa).

¢ VARIPACK nogkntoveHust ynpasrneHus.

[Ins onpeneneHuns ceveHunst kabenew, NnpegoxpaHuTenen
N MOMEHTOB 3aTSKKWN U CUIOBBIX MOAKIIOYEHWUA U
3a3emIeHus cM. Tabnuuy 3 Ha cTp. 15.

14
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Tun

FDU+6

FDU+12
FEU+16
FEU+24
FGU+32
FGU+38

FHU+45
FHU+60
FHU+73
FJU+87
FJU+105
FJU+145

FKU+180
FKU+205
FKU+260

HomwuHan-
bHbIN
BXOAHOW TOK

7,6
10,6
14,5
20,4
28,5
33,5

40
54,7
66,2
78,8
95,8

130

160
198
236

MuHuManbHbIe...MaKCMManbHble CeYeHUs
Kabenenn MoMeHTbI 3aTsKkK (B Hm)

CwvnoBble NogKmnoyeHns

Hm
0,05..6 mm? 0,56..
0,8
1..10 mm? 1,35
(16 mm?2 ¢ kabenbHoM
KrnemMmowm)
1,3 25 mm? 2,0
M8 wtundt, ans 20
kabenbHbIX
HaKOHEYHWKOB UK
rMIb3 OVHOW A0
26,5 Mm anuHom
(MUH. 25 MMm?)
M8 wtundTt, ans 20

KabenbHbIX
HAKOHEYHWNKOB UMK
rMnb3 AnvHon oo
32 MM gnnHon

(MUH. 25 Mm?2)

Tab. 3: CeueHns kabenei, MOMEHTbI 3aTSHKKW U NPEAOXpaHUTENN

MogkntoveHne 3aszemneHms

M4

KonbLieBoOM
HaKOHEYHUK

M4

KonbLieBOM
HaKOHEYHUK
M5
KOnbLIEBOM
HaKOHEYHUK
M8

KOnbLIEBOM
HaKOHEYHUK

M8

KonbLieBOM
HaKOHEYHUK

Hwm

1,8

1,8

3,6

20

20

Cran-
aapt
10
16
20
25
32
40

63
80
100
125
160
200

250
315
400

D>

MpepoxpaHutenu

HomyHanbHbIA TOK
npenoxpanutens (A)

UL,
cUL

10
20
25
30
40
50

60
80
100
125
150
200

250
300
350

Tun

Knacc J
Knacc J
Knacc J
Knacc J
Knacc J
Knacc J

Knacc J
Knacc J
Knacc J
A50QS-125-4
A50QS-150-4
A50QS-200-4

A50QS-250-4
A50QS-300-4
A50QS-350-4

CB-100-1 RUS
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5.1 TlopgknioveHune 3a3emneHust

CraHpapTbl EN 61800-5-1 (CtangapTt 4ns cuctem an.
CUIOBbIX NPUBOAOB C perynupyemon ckopocTbio) 1 DIN
EN 50178 DIN VDE 0160 (3nekTpoHHOe 06opyaoBaHue
ANS CMIOBBIX 3NEKTPOYCTaHOBOK) NPeAbABASAT 0cobble
TpeboBaHUs K 3a3eMMEHMNI0, ECIN TOK YTEYKM HA 3EMITHO
npesbIwaeT 3,5 mA.

e [pu ceveHun dasHbix nposogHukos (L1, L2, L3)
<16 mm? nonepeyHoe cevyeHne 3a3eMnsoLLEro
NPOBOAHMKA AOMKHO cocTaensTe 10 mm? (oauH
3a3eMISIOLLMI NPOBOA) UMW JOMMKEH UCMONb30BaThCS
OOMNOMHUTENbHBIV 3a3EMIISAIOLLMIA MPOBOA TaKoro Xe
ceyeHust, 4To 1 hasHble MPoBOAA, NOAKTHOYEHHbIN
OTAENbHO.

e [lpu ceveHun dasHbix nposogHmkos (L1, L2,
L3) 2 16 mm? 1 < 35 mm? nonepeyHoe cevyeHne
3a3eMnNSIOLLEro NPOBOAHMKA OOMMKHO COCTaBNATb
16 mm?2,

e [pu ceveHun dasHbix nposogHukos (L1, L2, L3)
> 35 mm? nonepeyHoe ceveHne 3a3eMnsitoLLero
MPOBOAHUKA LOMMKHO COCTaBNsATb MUHUMYM 50%
ceyeHns hasHbIX NPOBOAOB.

Bce OTKPbITblE METAITINYECKME HaCTu B npeo6pasoBaTene

yacTtotbl VARIPACK 3awuiLeHbl 6a3oBoi nsonsumen n
NOAKITHYEHbI K NPOBOAHUKY 3aLLMTHOIO 3a3eMI1eHus.

NPEOYNPEXOEHUE

MpeobpasoeaTtenb Yactotbl VARIPACK moxeT
co34aBaTb NMOCTOSIHHBIN TOK B MPOBOAHMKE
3aLUMTHOIO 3a3eMJIIEHNSI.

lMpu kacaHWM CyLLECTBYET OMAaCHOCTb yaapa ToKowm!

Ecnu gns 3awmtbl OT NPSAMOro U HENPSIMOro
KOHTaKTa NPMMEHSETCH YCTPOMUCTBO Andde-
peHumansHon 3awutbl (RCD) unm yctpocteo
KOHTpons AndpdepeHumnansHoro Toka (RCM), To
Ha CTOPOHE nofdayu an. NUTaHus pa3peLuaeTcs
ycTaHaBnueatb Tonbko RCD n RCM Tuna B
(cornacHo IE/EN 60755)!

ABTOMaTU4eCKUI BbIKIOYaTeNb
anddepeHumnanbHoro Toka (RCD)

e licnonb3yiiTe TONbKO aBTOMATUYECKME BbIKMHOYATESN
anddepeHumanbHoro Toka (RCD), 4yBCTBUTENBHBIE
KO BCEM BMZaM Toka, Tuna B, KoTopble B COCTOSIHUM
onpeaensiTb Takke NOCTOsHHblE AnddepeHLmanbHble
TOKM.

e Pasmepbl RCD cnegyet nogbupatb ¢ y4ETOM
KOHpurypaumm cucteMbl 1 YCrIOBUIA OKpYKatoLLEen
cpenbl.

5.2 CwunoBble NnogknoyeHns (kabenb NUTaHUA

n Kabenb moTopa)

OMACHOCTb

HenpaBunbHOE Unn HegoOCTaTOMHOE 3a3eMIieHume,
npu KOHTaKTe ¢ Npeobpa3oBaTeniemM 4YacToThbl
VARIPACK MOXeT NpUBECTM K OMacHbIM Anis
YKM3HU MOPaXXEHUsIM 3MNEKTPUYECKUM TOKOM!
MonHocTblo 3a3emMnuTe NpeobpasoBaTtenb YacToThl
VARIPACK u perynsipHo nepenpoBepsinTe
KOHTaKTbl 3a3emneHus!

Mepen KaXabiM KOHTAaKTOM C YCTPOWCTBOM
[OONONMHUTENBHO NPOBEPANTE Haanexallyo
N30NSLMIO BCEX NOAKMIOYEHUI K ceTu!

padmyeckme nosicHeHns cM. Ha puc. 10, ctp. 17.

o rlpOBe,D,VITe kabenb nuTaHus u kabenb MOTOpa, CKBO3b

nmetomecs kabenbHble BXxoabl Noa ckobamu ans
KpenneHust kabenen, B npeobpasoBarenb 4acToThl
VARIPACK (cm. puc. 10, cTp. 17) 1 noaknoumTe

K KneMmMam an. nutaHust n motopa. CobnioganTe
pekoMeHAauuM OTHOCUTENIbHO MOMEHTOB 3aTSKKM
Knemm, npuBegeHHble B Tabnuue 3 Ha cTp. 15.

— TlogkntoyeHne kabens an. NuTaHusa K knemmam L1,
L2, L3 1 3asemnstoLwero nposogHmka.

— MMopgkntoveHne kabens motopa k knemmam U(M1),
V(M2), W(M3) 1 3a3emnsiowero npoBogHuKa.

— Cobntogarite ykaszaHusl no obecneveHmio
3neKkTpoMarHuTHom coemectumoctn (EMC) (cm.
rmaBy AnekTpomarHuTHas coBmecTnmocTs (EMC),
cTp. 25)!

¢ [IpeobpasosaTtens yactotbl VARIPACK cTtaHgapTHO

OCHaLLeH yHKLMen 6e30nacHOro CHATUS KPYTALLENO
momeHTa (STO). bnarogaps atot STO-YHKLUN MOXHO
obonTtuck 6e3 rmaBHOro KOHTaKTOpa Nepes Ui nocne
npeobpasoeatens 4Yactotel VARIPACK (cm. rmasy
MpuHUMNnanbHble an. cxemsl, cTp. 21). JanbHenwmne
yKa3aHus, oTHocawwmecs k STO- dyHKUMK, CM. B raBe
BesonacHoe cHATKe kpyTswero MomeHTa (STO),

cTp. 26.
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Puc. 10: MopkntoyeHus cunosbix kabenen (kabenb an. nutaHus n kabenb
MoTopa)

A 3asemneHve B KaGenb an.nutanus/
KrnemMmbl onga noakn-
4YeHNUA an. NUTaHUg

C Kabenb ansa nogkntodeHnss D Ckobbl ans

E
5.3

i

@

MoTOpa/KnemMmbl Ans
NoaKMKYeHNs MoTopa

KpenneHus kabenen

DeppuTOoBbLIN CEpAEYHUK

MNoakntoyeHus ynpaBneHus (Bxoabl U BbIXOAbI)

UHdopmauus

[Ons BbinonHeHus TpeboBaHuMii Mo obecneyeHmno
EMC v TpeboBaHuin 6e3onacHoCT Moaynb ynpa-
BrieHUs JOMmKeH ObITb 3a3emreH BHe ycTponcTaal

UHdopmauus

Bcs BHelLHAs npoBoaKa [0MKHA BbiAEPXMBaTb
MaKCUManbHOe HanpsikeHne CMCTEMBI.

Bce ynpaBnsiowme 1 curHanbHble KIemmbl
rapaHTupytoT 6e3onacHble CBEPXHU3KME
HanpsixeHus (PELV), 9T0 3HaYuT, 4TO OHY
3aLLMLLEeHbl MPY MOMOLLM ABOVWHOW N30MALMN.

Tpe6OBaHI/IF| K MOOKITKOYEHNAM ynpaBneHna:

¢ [IpoBoaa C HAKOHEYHMKOM-TUNBL30M Unn 6e3 Heé
no ctaHaapty DIN 466228 YacTb 1 ¢ nonepeyHbiM
cevyennem: 0,25..1,5 mm2.

e [poBoga ¢ HaKOHEYHUKOM-TUNb30W NO CTaH4apTy C
DIN 466228 YacTb 4 (M30nMpoBaHHasa HaKOHEYHWK-
rMnb3a) ¢ nonepeydHbimM cevennem: 0,25..0,75 mm2,

LUudpoBbie Bxoabl

e OyHKUMK

X13: 2: DI1 (Start)

D>

KomaHpga Ha nyck komnpeccopa.
X13: 3: DI2 (Force)

PaboTa kKoMnpeccopa ¢ MUHUMarbHOM YacTOTON
50 Hz.

X13: 4: DI3 (pe1 — pe2)
BHelUHee perynupoBaHue: HeT hyHKLWM.

C pononHMTenbHbIM MOAYNeM: NePEKYeHmne ¢
1-ro 3agaHHOro 3HaYeHUs: TemnepaTypbl CNapeHns
Ha 2-e.

X12:1: DI4 (pc1 — pc2)
BHelUHee perynnpoBaHue: HeT hyHKLWM.

C pononHuTenbHbIM MOAYNeM: NEPEKYEHNe
¢ 1-ro 3afaHHOro 3Ha4YeHus Temnepartypbl
KOHOeHcaumn Ha 2-e.

X12: 2: DI5
Cbpoc owwmnbok.
X12: 3: DI6

ABTOMaTUYeckoe onpeaeneHne AononHUTENbLHOTO
mMoZyns.

¢ TexHunyeckne AaHHble

CocTosiHue:

Bbikn.: 0..5V DC

HeonpegeneHHoe: 5..15V DC

Bkn.: 15..24 V DC

Makc. HanpspkeHue Ha Bxoge: + 30 V DC
BxogHoe conpotumenexue: 3,3 kQ
BxogHown Tok: 7.3 mA £ 10% npn 24 V DC

AHanoroBble Bxoabl

e OyHKUMM

X11: 1: Al1 (n/pe)

BHeluHee ynpaBneHue: 3agaHne ycTaHOBOYHOIO
3HayeHunsa curHanom 4..20 mA.

C OononHMTENbHLIM MOAyneM: BXoA ANs NonyYeHnst
3HaYeHNs HNU3KOTO JaBfieHWUs OT [OMOHUTENBHOIO
mMozayns.

X11: 2: Al2 (n/pc)

BHeluHee ynpaBneHue: 3agaHne yCTaHOBOYHOIO
3HayeHus curHanom 0..10 V.

C OOononHMTENbHLIM MOAYNEM: BXOA ANs NOnyYeHnst
3HaYeHNs BbICOKOTO AaBMeHUs OT AOMOMHUTENbHOIo
Mozayns.

CB-100-1 RUS
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e TexHudeckune faHHble ¢ TexHnyeckue AaHHble

— BxopgHon curHan: 0..10 V unn 4..20 mA BecnoTeHumansHoe pene.

— Makc. BxogHom Tok: <25 mA (curHan Toka) — Makc. Hanpspkenne: 250 V AC vim 30 V DC

— Makc. HanpsixeHne Ha Bxoge: + 24V DC — 3awwTa OT MHAYKTUBHBIX N EMKOCTHbIX Harpy3oK
(cvrHan HanpsbkeHus) JOMKHA NPOM3BOANTLCS NOCPEACTBOM BHELLHMX Mep.

— BxogHoe conpoTtuBneHue: — Makc.: 3 A pe3vCT1BHON Harpysku.

BxogHown curHan - HanpshkeHue: 22 kQ o VHdopmauus

BxogHow curHan - Tok: 120 Q I [ns nycka komnpeccopa oba STO-Bxoga AOMKHbI
6bITb 3aMKHYTbI!
LUundpoBble Bbixoabl
o DyHKLM STO (BxoaHOM KOHTYP)
— X12:4: DO3 (FsC2)

BHelwHee ynpaBneHue: 6e3 hyHKUMM.

o ®yHkuum (cMm. rnaBy BeaonacHoe CHSATUE KpyTSLLEro
momeHTa (STO), cTp. 26)

— X10: 1: Bxog Awn X10: 3: Bxog B.
STO-exoae! (Safe Off Torque).
BxoAb! AOMKHbI 3aMbIKaTbCH OQHOBPEMEHHO.
— X10:2: 0V un X10:4:0 V.

TpebyeTcs 3azemneHune. Knemmbl coeguHeHbl Mexay
coboi. CnepoBartenbHo, TpebyeTcs TONbKO ogHa
(MakcumanbHbI CyMMapHbIN TOK COCTaBnsieT Xuna kabens.

140 mA: nnbo Kak ToK OTAeNbHOro Bblxoda, NMMbo
Kak cymma Bcex LM poBbIX BbIXOO0B BMECTE

n + 24V DC nogauv nuTaHmns Ha CTOPOHY — Cratyc:
nonb3oBarens).

C pononHUTENbHBIM Moaynem: 3anyck BTOporo
KoMnpeccopa.

¢ TexHu4eckue gaHHble
— BbixogHon curHan: 24 V DC (MuHumym 21 V DC)

— Makc. BbixogHon Tok: 140 mA.

e TexHuyeckune JaHHble

Bbikn. (pekomeHgyembiin): 0.5V DC
AHarnoroBble BbIXOAbl
e DyHKUMK

— X11: 3: AO1 (VfG)

BHelwHee ynpaeneHue: 6e3 dyHKumM.

HeonpegenexHoe: 5..15V DC
Bkn. (pekomeHgyembin): 21.6..26.4 V DC

— Makc. BxogHoe HanpsbkeHune: + 30 V DC

C pononHUTenbHbIM Moaynem: ynpasneHune

BEHTUNATOPOM KOHAEHcaTopa CUrHanom STO - cTatyc
Han g)KeHMpg 0 10/:\1'/ P e OyHkumm (cm. rmasy besonacHoe CHATVE KpyTALLEro
P ) . momeHTa (STO), cTp. 26)

- X11:4: AO2

Pe3epBHbIl BbIX0A.

— X10: 5: Cratyc A — X10: 6: Cratyc B

OTOT BbIXOA aKTMBEH (3aKpbIT), korga STO- KOHTYp
¢ TexHnyeckue gaHHble HaxoguTcst B 6e30nacHOM COCTOSIHUM, YTO O3HA4aerT,
o korga npeobpasoBatenb 4acToThl HE MO3BOMNAET
— BbixogHow curHan: 0..10 V. Aa npeobp -
MOTOpPY pa3BuBaTb KPYTALLMA MOMEHT.
— Makc. BbIxogHOW TOK: MA, C 3aLLMTON OT KOPOTKOro
¢ TexHunyeckune AaHHble
3aMblKaHus.
— BecnoTeHuuanbHoOe NonynpoBOAHUKOBOE pere.
— BxogHoe conpotusneHue: = 1 kQ npu BbIXOAHOM 4 ynpoBoA P
curHane 0..10 V. — Makc. Hanpspkenue: £ 30 V.
— Makc. BbixogHown Tok: 150 mA.
Bbixogbl pene
e OyHKUMM — WHTerpupoBaHHas 3alumTa OT TOKa neperpysku.
= X14:1: DO1A - X14: 2: DO1B — ConpoTuBneHne mexay BbIXOAHbIMW KNeMMaMu:
Komnpeccop rotoB k paborte. <60
— X14:1: DO2A — X14: 2: DO2B |

Komnpeccop pabotaer.
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5.4 Pexumbl paboThbl

lMpeobpasoeaTtenb Yactothl VARIPACK moxeT pabortaTtb
B ABYX PasfIMYHbIX pEXMUMAX:

 PerynupoBaHune Npon3BOAMTENBHOCTU KOMMpPeccopa
B 3aBMCMMOCTM OT BHELLHETO curHana ¢
3a/laHHbIM 3HaYeHneM (cM. rmasy PerynuposaHue
NPOV3BOANTENBHOCTM KOMMPECCcopa B 3aBUCKMOCTU OT
BHELLHEro curHana ¢ 3afjaHHbIM 3HadeHueM, cTp. 19).

* PerynupoBaHvie Npon3BOANTENLHOCTM KOMMpeccopa
B 3aBWCUMOCTY OT Aa@BNeHUst ucnapexus. [nsa atoro
TpebyeTcs AOCTYMHbIA ONUMOHANBHO AOMONHUTESNBHbIN
MoZynb perynupoBaHus AaBneHns (CM. rmay
PerynupoBaHue Nnpon3BoanTENbLHOCTY KOMNpeccopa
B 3aBWCUMOCTY OT AABMEHNS UCTIAPEHNS C
LONOSTHUTESbHBIM MOAYNEM PETYINIMPOBaHUS AaBNEHUS
(onums), cTp. 23).

lMoMMMO HenoCpeaCTBEHHOTO KOHTPONSA AABMEHUS
ncnapeHusl, NpegycMoTpeHa BO3MOXHOCTb yNpaBrieHns!
BEHTUNATOPaMU KOHAEHcaTopa NOCPeaCcTBOM BbIXOQHOO
curHana 0..10 V, a Takke BO3MOXHOCTb ynpaBrneHns
3anyckom BTOPOro Komnpeccopa.

f [Hz]

max |

Puc. 11: Xapaktepuctuka ynpaeneHust «Min.. Max»

D>

5.4.1 PerynupoBaHue Npou3BOAUTENLHOCTU
KoMMnpeccopa B 3aBMCUMOCTM OT BHELLHEro
CUrHana c 3agaHHbIM 3Ha4YeHUeMm

Xapaktepuctuka ynpasneHus «Min.. Max»

Mpeobpaszoatenamu YactoTel VARIPACK MOXHO
ynpaBnsaTb, HE N3MEHSIA NapameTpbl, MPY MOMOLLU
BXxogHbIx curHanos 0..10 V unu 4..20 mA B cOOTBETCTBUU
C XapaktepucTtukon ynpasneHus «Min.. Max».

¢ [lpu UCNONb30BaHUN XapPaKTEPUCTUKM YNpaBneHns
«Min .. Max» komnpeccop HaunMHaeT paboTaTb, korga
nocTynaeT komaHaa 3anycka DI1 (X13:2). CurHan,
3a4aloLLMA YCTAHOBOYHOE 3HAYEHWNE, U3MEHSIET YacToTy
KoMnpeccopa JIMHEMHO MexXay MUHUMANbHBIM 1
MaKCUMarbHbIM 3HA4YEHUSIMM.

— Ecnu ncnoneayetca curHan HanpsikeHunsa 0..10 V,
TO OH nogaétcs Ha Bxog Al2 (X11: 2).

— Ecnu ncnoneayetca curHan toka 4.. 20 mA, To oH
nogaéTtcs Ha Bxog Al2 (X11: 1).

lpadmyeckoe NOSICHEHNE, OTHOCALLMECS K
XapaktepucTuke ynpaenenus «Min..Max», cm. Ha puc. 11,
ctp. 19.

f[Hz]
f

max |
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XapakTtepucTtuka ynpasnenus «0.. Max» CurHan, 3agatoLimn yCTaHOBOYHOE 3Ha4yeHune, 3aaaét
YyacToTy B npoMexyTke oT 0 Hz 4o MakcumansHoro
3HayeHus. Ecnv curian >1 %, HO Huxe Yem
MVHMManbHas YacToTa KoMnpeccopa, TO KOMNPEeCcop
paboTaeT ¢ MUHMMAarIbHOWM YacTOTOMN.

B kauecTBe anbTepHaTUBbI, XapaKTepUCTUKY YrpaBrieHus!
«Min..Max» nyTeMm n3meHeHusi napameTpOB MOXHO
NepekmnioYnTb Ha XapakTepucTyky ynpaeneHus «0..Max»y.

 [Ipy UCNONb30BaHNMN XapaKTEPUCTUKMN YNpaBIieHuUs
«0..Max» ans cTapTa komnpeccopa Hapsay ¢
KoMaHgow Ha 3anyck DI1 (X13: 2) TpebyeTcs curHan,
3agaroLLui yCTaHOBOYHOE 3HayeHwne, > 1 % (0.1 V).

lpadmyeckoe NOSICHEHWE, OTHOCSLLIEECS K XapaKTep-
nctuke ynpasnenus «0..Max», cMm. Ha puc. 12,
cTp. 20.

min’ | min |

ngy'i 2 4 6 8 1 UV 12 0

Puc. 12: Xapaktepwvctuka ynpasnenus «0.. Max»
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anHLI,VII'IVIaﬂbHaﬂ ANeKTpnyeckas cxema

MoaknioyeHne npeobpasoBatens yactotbl VARIPACK
B COOTBETCTBMM C NPUHLMNMANBHBIMU 311, CXEMaMW.
YcTaHoBUTE BbIKNoYaTenu ynpaenenns S1 — S3 B
pacnpegenuTensHoM LwKagy.

MoakntoueHre MoTopa KOMMNpeccopa OCyLLEeCTBIAeTcs
WHAMBMOYANbHO, B 3aBUCKMOCTU OT BbIGPaHHOMO
BapuaHTa MoTopa 1 ero napametpoB. MNogpobHyto
MHOPMaLMIO O MOAKIMIOYEHUN MOTOPA CM. Ha BHYTPEHHEN
CTOPOHE KNEMMHOIA kOpoBKM Komnpeccopa.

MprHUMInaneHbIE 3. CXEMbI BKIHOYAKT OMNLMOHANbHOE
YCTPOWCTBO 4151 KOHTPONSA LupKynsauum macna. MNpw
OTCYTCTBUM aHHOW ONUMW U3 MPUHLMNNATMBHBIX CXEM
ucknroyatotesa ycrponctaa Delta-Pll n OLC-K1 u
KOMMOHeHTbl S3 1 H2. B aToM cnydae, npomexyTouHoe
pene K11 1 KoHTakTbl pene aasnexHmn F5 n F6 gomkHbl
noaknyaTbes K Bxogy 14 3awmTtHoro yctponctea SE-B1
(7mHMA 15 an. cxembl).

B otnuume ot ypoBHei 6e3onacHOCTU 4OCTUraeMbIMi
npeobpasoBatensmu yactotel VARIPACK (PLe, SIL3),
nHTerpauusi npeobpasoBaTens YacToTbl B CUCTEMY,
npeacTaBeHHyo B NMPUHLMNMANBHBIX 371, CXemax,
COOTBETCTBYET MaKCUMarbHbIM YPOBHAM Ge30MacHOCTM
(PId, SIL2). ®akTnyeckne, AENCTBUTENbHbIE ANS
CUCTEMbI B LIENOM, YpOBHM Be3onacHoCTH, MOryT

OblTb paccumTaHbl UCKMIOYMTENBHO NPOM3BOANTENEM
cuctembl! Kak npaBuno, ypoBeHb 6e30nacHOCTH,
npeacTaBeHHbIN Ha NPUHLMNMANBHBIX 311, CXemax,
ABNAETCA JOCTAaTOYHbIM AJ1 XONOAUIBHBIX CUCTEM.

[lns cpaBHEHUA: npocTas 0bblYHO 1cnonb3yemasi Lerb
KOHTaKTOPOB, C NMocreaoBaTenbHbIM nogkniodYeHmeM, 6es
NPUMEHEHUS ABYX KOHTAKTOPOB C B3alMHbLIM KOHTPOMNEM,
COOTBETCTBYET MaKCUMarbHO AOCTUXMMOMY YPOBHHO
6e3onacHocTn PLc/SIL2. MNpousBognTenb cucTeMbl
JOImKkeH onpeaensTs TpebyeMblil ypoBeHb 6e30MacHOCTM
Ha OCHOBE OLIEHKW PUCKOB. [1OMONMHUTENBHYHO
nHcbopmaLmio cM. B rnaBe beaonacHoe CHATUE KpyTSLLEro
mMomeHTa (STO), cTp. 26.

D>

YcnoBHble KoMnoHeHT

0603Ha-
YyeHus

B1 YnpaensitoLiee ycTpoicTBo (MoTpeGHOCTL B OXIa-
XOEHWW) UM KOMaHZa Ha 3arnyck KoMnpeccopa
(paspeluaroLwyin curHan KoHTponnepa cUcTeMb!)
UM KoHTponnep Bkn./Bbikn.

F1 [MaBHbIN NpegoxpaHnTenb

F2 MpenoxpaHutens komnpeccopa

F3 [MpegoxpaHuTens Lenu ynpasneHns

F12  TNpepoxpaHutens nogorpesartens macna

F17  TNpepoxpaHutens TpaHcdopmMaTtopa Lenu ynpasneHus

HA1 CurHanbHas namna «[lpeBbilleHe TemnepaTypbi»
(MoTopa/l'a3a Ha HarHeTaHum)

H2  CwrnanbHas namna «HapyleHve nogayn macna»
H6  CurHanbHas namna «loToB k paboTte»

K10 TpomexyTtouHoe pene «Komnpeccop pabotaer»
K11  TNpomexyToyHoe pene «BbiknoyeHne komnpeccopa»
M1 Komnpeccop

N1 Mpeobpasosarens yactotbl VARIPACK (FI)

Q1 [MaBHbIN BbIKMOYaTENb

R1..6 PTC —gatumkn B 06MOTKE MOTOpa

R7  [artuuk Temnepatypbl ra3a Ha HarHeTaHuu (onuus)
R8 MogporpeBaTens macna

S1 Beikntoyatenb Luenu ynpaeneHus (BK./BbIK.)

S2 C6poc 6riokMpoBKM NOCne UCNPaBeHNs HENONaaKu:
«[MpeBbiweHne Temnepatypbl» (Motopa/ lasa Ha
HarHeTaHum)

S3 C6poc 6roknpoBKM NOCne ycTpaHEHNS
HencnpaBHOCTU: «HapyLueHre nogaym macna»

T1 TpaHctopmatop uenu ynpaeneHus (npumep ans 230 V)

Y2 OnekTpOMarHUTHBbIV KnanaH Ha XXMOKOCTHON MUHWUK

Tab. 4: YcnoBHble 0603Ha4YeHUs Ha NPUHLMMXATIbHON 3. CXeMe
npeo6pasosatens yactoTbl VARIPACK

SE-B1: 3awuTtHOE YCTPONCTBO

Delta-PIl nnn OLC-K1: YcTpoiicTBo Anst KOHTporst
LMpKynsumMm macna (onuus).

CB-100-1 RUS

21



‘edoooadumoy migodox OHWIWaLNY dHOdoLO
& 2z & aHHadLAHE BH "W BAOLOW MMHBhoILNTOL 0 omendodHn oikHgodiol] |
Y | ‘godlawedeu o1e 1 edoLow erHendesa oloHHedgIqa
9|, 12'02 ]| 10 ULOOWWOWEEE 8§ ‘OHALRATMENTHW BOLOKLIELOSIMADO SNHOKOILMIOY | , J
X A (351 0IX
QzH  QH Q9H
Pd]od
S
2 A
X
@
g
_ 10gAL0l = niagoeod
o
g IX-010
2 / lid-elea
9 S
_ g 3 OLS :1ndJio Aejes
3 kel
5] = Weoesoes
@ E 5 <8 <T
3| 8 5 5 %
@ @ >
il £ >
_GE _GL
(I8 (I8}
JwL €S m_.L 2s
IS
&
ea [
ad
NOES
[ ——a 5N
INIIES
10,
gl
——=——o0 €1
e — Mt
15 = 21
¥4 0c 61 81 Ll 9l St i el cl Ll ol 6 8 L 9 S 14 € 4 L

CB-100-1 RUS

Puc. 13: MpuHumnuansHas an. cxema 6e3 JONOMHUTENbHOIO MOAYNSA
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5.4.2 PerynupoBaHue npon3BoauTeNIbHOCTU KoMnpec-
copa B 3aBUCMMOCTH OT JaBMeHUs ucnapeHus
C MCMONb30BaHMEM AONONHUTENBHOIO MOAYNSA
perynupoBaHus aaBneHus (onuus)

MoHTaX JOMONHUTENBHOrO Moayns (apTUKyn HoMep
347 972 01):

e YCTaHOBUTE AOMOMHUTENbHbI MOOYNb B BEPXHUNA
pasbeM Moayns ynpasneHus Fl n npuBnHTUTE €ro.

° ﬂoromeTqueCKme OaTHYNKN OaBleHnA

— YcTaHoBMTE OaTYMK JABMNEHNUS C MAPKUPOBKON
«2CP5-71-49» Ha CTOPOHE HM3KOro AaBreHus.

— YcTaHoBMTE OaTYMK OABMNEHNUS C MApPKUPOBKON
«2CP5-71-47» Ha CTOPOHE BbICOKOIO AaBIEHUS.

- I'Ile Mncnofib3oBaHUK KranaHoB LLIpe/J,epa, OaTHnKn
yCTaHaBﬂVIBaVITe 6e3 megHoro YNINOTHEHUA, YTOObI
obecneunTb HagéxHoe OTKpbITHE.

VHbopmaumto no an. NogkmoYeHno 4ONONHUTENbHOMO
MOAYNS CM. B NPUHLMNMATbLHON 311. CXEMe.

®YHKLMMU U TeXHUYECKNE AaHHble JOMONMHUTENLHOrO
Moayns

X1:12n3

— Bxog ans JTOrOMETPUYHECKOIo gat4ynka HU3KOro
OaBreHnd.

— KoppekTHoe hyHKLMOHNPOBaHME NOKa3blBaeTCs
nocpencTBOM rofnyGoro ceeToamoaa.

X1:45n6

— Bxog ans JTOrOMETPUHECKOIo aaTt4ymka BbICOKOro
OaBreHn4d.

— KoppekTHoe hyHKUMOHNpOBaHWe NokasbiBaeTcs
NoCpefCcTBOM KpacHOro ceeToamoza.

X2:1

— AHanorosbIv BbIXod Ang nepegayn 3HaueHun
HM3Koro gaenenus Ha FI (X11: 1: Al1).

X2:2

— AHanorosbI BbIXod ANng nepegayn 3HaueHun
BbICOKOro Aaenexus Ha Fl (X11: 2: Al2).

X3:1

— Bxop ans nogayn nutanus 24 V DC ot
npeobpasoBatens YacTtoTbl (X12: 5).

X3:2,34,5u6
— Bbixogpbl 24 V DC

— TMo3BONSAOT OCYLLECTBNATL NPOCTOMN 3MEKTPUYECKUI
MOHTaX LM pOBLIX BXOAOB NpeobpasoBaTens
4acToThl.

X4:4

— Undposoin Bbixod Anst aBTOMaTNYeCKoro
pacno3HaBaHusi npeobpa3oBaTenem 4acToThl
aononHuTensHoro moayns (X12: 3: DI6).

X4:5

— Undposon Bxog 4ns nonyvyeHns KoMaHabl 3anycka
Ans 2-ro komnpeccopa ot npeobpasosartens
yacToTbl (X12: 4: DO3).

— [Mepekntovaet pene X5.
X5:1n2

— BecnoTteHunanbHoe pene ans sanycka 2-ro
KoMnpeccopa.

— Makc. HanpsikeHune: 250 V AC.

— 3awwTa oT MHAYKTUBHBIX M EMKOCTHbIX Harpy3ok
[OIMKHa NPOU3BOAMTLCS MOCPELCTBOM BHELLHMX
mep.

— Makc. Tok: 6 A OMUYECKOIN HarpysKku.

CB-100-1 RUS
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Puc. 14: MpuHumnuansHas an. cxema ¢ AOMNOMHUTENbHLIM MOAYNEM PerynmpoBaHvs AaBneHns
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5.5 OnekTpomarHuTHas coBmectumocTb (EMC)

CwmoTpuTe 0630p, NpeacTaBneHHbIn Ha puc. 15, cTp. 26.

MpeobpasoBatenu Yactotbl VARIPACK cOOTBETCTBYIOT
EU EMC pupektusam 2014/30/EU 1 2004/108/ EC.
3awwTa oT nomex:

e Cranpapt EN 61000-6-1: 2007, 3awumTa oT nomex
ANS Xunow, oduncHom cdepsbl, a Takke HeDOMbLIMX
npeanpuaTun.

e Cranpapt EN 61000-6-2: 2005, 3awumTa oT nomex Ans
NPOMbILLIEHHOW cdepbl.

Ha nanyyeHue nomex npeobpasoBaTtensimm 4acToTbl
pacnpocTtpaHsercs ctaHgapt EN 61800-3, koTopbi
pasnu4yaet yeTbipe kateropun C1 — C4. CpaBHuBas ¢
OCHOBHbIMM CTaHAapTamu, kateropmst C2 no EN 61800-
3:2004 cootsetcTtBYyeT cTaHaapTy EN 61000-6-4-2011.
Kateropusi C3 He conocrtaBnsetcs. [lanee no TekcTy
onucklBatoTcs Tonbko C-kateropum.

O6wme TpeboeaHuss EMC gns obecneveHus
cooTBeTCcTBUS KaTeropun C2:

e cnonb3ywiTe TOMbKO 3KPaHUPOBaHHbIN kabenb Mexay
npeobpasoBaTenem 4acToTbl U MOTOPOM (Kabenb ans
noagkntoyeHust motopa), cm. puc. 10, ctp. 17.

— Kabenb 3kpaHMpOBaH C ABYX CTOPOH.

— Wcnonb3yiite MeTanmMyeckyto KNeMMHY KOpobKy
komnpeccopa 1 EMC -kabenbHbI canbHUK.

— [lpoBeguTe 3KpaH OT pacnpenenuTenbHOro
wkada go npeobpasosatens Yactotbl VARIPACK
1 NOJKMoYmMTE €ro kK kabenbHOMY 3aXnMy Ha
npeobpasoeartene YacTtoTel VARIPACK.

o Kabenb Ans nogknoyeHnss motopa

— He pomxeH nepecekatb apyrve kabenu. B cnyyae
nepeceveHns Npoknaaky kabenen cnegyert
BbIMOMHATL nog, yrrinom 90°!

— TMo BO3MOXHOCTU NpoknaabiBanTe kabernb Ans
NOAKIIOYEHNUs MOTOpa pasaenbHO oT kKabens an.
nuTaHus 1 kabenen ynpaeneHus. B cnyyae, ecnu

He nony4aeTca n3bdexarb napanneanoﬁ NpoKnaaku

kabenen, TO pacCTOSiHME MEXAY HUMMW JOIHKHO
COCTaBnATb, Kak MuHUMYyM 0.25 m.

FDU+6..FJU+145

e CTaHOapTHO OCHaLleHbl BCTPoeHHbIM EMC —cunstpom
Ans cooTBeTcTBUS Kateropum C2.

* COOTBETCTBYHOT NPUBELAEHHBLIM Bbille 06LLMM
TpeboBaHusM no obecneyveHunto EMC 1 TpeboBaHusiM
kateropum C2.

— OpHako, Ans HeKoTopbIX TUNOB NpeobpasoBaTenei
4acToTbl A1 TOro, YTobbl He NpeBbIWaTh
MaKCUMaribHble YCTaHOBIEHHbIE YPOBHM
N3ry4aembIX 311EKTPOMArHUTHBLIX NMOMEX, CreayeT
1Cnonb3oBaTh METANIMYECKUIA pacnpeaenuTenbHbINn
LUKag) C COOTBETCTBYHOLLEW CTENEHBIO
3KpaHupoBaHus (cm. puc. 15, cTp. 26).

Ecnu poctatodHo obecneyntb BbinonHeHne EMC -
TpeboBaHui kateropun C3, To AnvHa kabens mexay
npeobpasoBaTenem 4acToTbl U MOTOPOM MOXET
coctaBnatb 4o 50 m. B gaHHOM crnyvae He HY>XHO
MCMomnb30BaThb CnevumnanbHbI pacnpeaenuTenbHbIi WKad.

FKU+180 .. FKU+260

e CTaHOapTHO OCHaLleHbl BCTPoeHHbIM EMC —cunstpom
ans cootBeTcTBUS Kateropum C3. [Ina BbINONHEHNS
TpeboBaHui kateropum C2 nNo 3anpocy MOXHO
npuobpecTtn BHelwHne EMC -cunbtpbl.

e WHdopmauusa

I HecmoTps Ha npeanpuHsATbIE 4EACTBUSA MO
obecneveHnto EMC, npeobpasoBaTtens 4acToTbl
VARIPACK BCé& e MOoryT Bbl3blBaTb MOMEXU
B Xuromn ccpepe. B aTom cnyyae npumunte
[OMOSMHUTENbHbIE 3alWUTHbIE Mepbl!
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FU FDU FEU FGU FHU FJU FKU
EN 61800-3
Kateropusa C1 [on. dunetp Hon. dunetp [on. dunetp He cootBet- He cootBeT- He cootBet-
(Ha cTagun (Ha cTagun (Ha cTagun cTBYyeT cTByeT cTByeT
% NOArOTOBKM) NOATOTOBKM) NOATOTOBKM)
= Kateropusa C2 Kabenb moTtopa Kabenb moTopa Kabenb moTopa Kabenb moTopa Kabenb moTopa Oon. gunetp (Mo
EE <10m <10m <10m <10m <10m 3anpocy)
z:: % Kateropusa C3 Kabenb moTopa KabGenb moTopa Kabenb moTopa KaGenb MmoTopa Kabenb moTopa Cnenyet
% C <50m <50m <50m <50m <50m onpeaenuTb
Mpu MoHTaXe B MeTannuyeckom pacnpeaenuTenbHOM LWKady ¢ Tpebyemon cTeneHb0 3KPaHMPOBaHUSA
Kateropusa C1 35..100 MHz 35..100 MHz 30..150 MHz He npumeHnmo He npumeHnmo He npumennmo
npun 15 dB npu 5 dB npu 20 dB
= Kateropusa C2 35..100 MHz He Tpebyetca 30..150 MHz 30..1000 MHz 30..1000 MHz 30..1000 MHz
] npn 5 dB cneyunanbHbli npn 10 dB npu 10 dB npu 10 dB npu 10 dB
g pacnpegenuTe-
::_; TNbHbIV LWKad
z Kateropusa C3 He Tpebyetcs He Tpebyetcs He Tpebyetcs He Tpebyetcs He Tpebyetcs He Tpebyetcs
g cnewumanbHbIi cneyunanbHbii cneumanbHbIn cneymnanbHbli cneuuanbHbIii cneumanbHbIi
g’ pacnpegenur. pacnpeaenwr. pacnpeaenwr. pacnpeaenwr. pacnpenenur. pacnpeaenwr.
= wkad wkad wkad wkad wkad LWkad

Puc.15: O630p TpeboBaHuin ans obecneyeHns cooTBeTcTBUS Npeobpasosatenei YacTotbl VARIPACK pasnuyHbim EMC - kateropusim

5.6 ®yHKUMA 6Ge30nNacHOro CHATUSA KPyTALLEro

momeHTa (STO)

Mpeobpasosatens yactotel VARIPACK cTtaHgapTHO
OCHaLLleHbl CepTUAMLMPOBAHHOM 1 NPOTECTUPOBAHHON
Ha 6e30nNacHOCTb hYHKLIMEN OTKMIOYEHMUS, PYHKLMEN
6e3onacHoro CHATUA KpyTawero momeHTa (STO).

e STO-(hyHKLUS rapaHTUPYeET, YTO reHepupyoLLas
KPYTSLLUMIA MOMEHT 3Heprus 6onee He CMOXeET
BO34EeWCTBOBATL HA MOTOp KoMnpeccopa. [laHHas
hyHKLMSA NO3BONSET NPESOTBPATUTL CryYanHbIN NyckK
moTtopa B cootBetcTBuM ¢ EN 60204-1 masa 5.4.

STO-yHKUMS NO3BONSET 6E30MaCHO OTKMIOYNUTL
BCE MMMYIbCbl NpuBoAa. KpyTALMA MOMEHT

MOTOpa MOMHOCTLI0 CHUMaeTcs. [laHHoe cocTosiHMe
KOHTPONMPYETCH BHYTPEHHUMU CUCTEMaMU NPUBOAA.

Bnarogapst STO- oyHKUMM MOXHO OTKa3aTbCs OT
YCTaHOBKYM FMaBHOrO KOHTAKTOpa nepeq nunu nocne

npeobpasosatens 4yactotbl VARIPACK. STO-dyHKuuS,
aKTMBMPOBaHHAas Yepes perne BbICOKOro AaBneHus nnm

apyrue d)yHKLI,I/II/I 6e30nacHOCTH, MOXET HanpamMmyto
OTKNK4YaTb KoMnpeccop 6e3 1cnonb30BaHUs rMaBHOIO
KOHTaKTopa.

OMNACHOCTb
STO- pyHKLUS HE UMEET ranbBaHUYECKON
pa3Bsi3KM U HE MOXET UCMONb30BaTbCS NPy
BbIMNOMHEHUN PaboT No 06CMYXMBAHMIO U PEMOHTY!
OHa obecneynBaeT TOMbKO 3NEKTPOHHYIO
3aLUMTHYIO OYHKLMIO BO BPEMSI HOPMarbHOW
paboTbl Npeobpasosatens YactoTbl VARIPACK.
MNepepn BbINONHEHUEM PABOT MO TEXHUYECKOMY
06Crny>X1BaHWIO U PEMOHTY MOMHOCTbLIO

OTKINOYMTE NpeobpasoBaTerb YacToThbl

VARIPACK oT ncToyHMKa an. nutaHus npu
NMOMOLLY COOTBETCTBYHOLLENO AMEKTPUYECKOrO
OTKIOYaloLLEero YCTpOMCTBa U NPOBepbLTe
HaZnexaLlyo 13onsumio BCex NOOKMIYEHUIA K
cetu!
BbikntounTe rnaBHbIA BbIKNOYaTenb 1 obecneyste

3alnTy OT NOBTOPHOIO BKITKOYEHNA.

MoooxauTte, He MeHee 5 MUHYT, Noka He
paspaAaATca KoHaeHcaTopbi!

=l @

UHdopmaums
STO- yHKLMS MHTErprpoBaHa U NpoTecTMpoBaHa

Ha 3aBofe-N3roToBUTENE.
PemMoHT npeobpasoBarenen 4acToTbl C
STO-yHKLMEN UMEIOT NpaBO NPOU3BOAUTL
TOMNBKO YMONTHOMOYEHHbIE CNeumanmcThbl.
Jliobas HecaHKUMOHMPOBaHHAs NOMbITKa
OTPEMOHTMPOBATL MK pa3obpaTtb npeobpa-
3oBarenb YacTtotbl VARIPACK, BegeT k notepe
rapaHTum u moxet nospeanTe STO-yHKUMIO.
Ecnu npeobpasosatens yactotbl VARIPACK
0BHapyumn BHYTpeHHow ownbky STO, To eé
crnenyeT He3ameanUTeNbHO YCTPaHUTD!
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BHUMAHUE

' Mpy UCNONb30BaHWUM CIIMLLIKOM ANUHHBIX

m  TPOBOAJOB M NPU UX HEBEPHOI NpoKnazke
nepeknioYeHne B onpeaeneHHbIX ToYKax He MOXeT
rapaHTMpOBaThLCS.
MakcumMarnbHble AnHbI MPOBOLOB K KremmMam
X10/01, X10/03, X10/05 n X10/06: 25 m!
MpoknaapiBaliTe NPOBOAA TOMBKO BHYTPM
pacnpefenvTensHOro Wwkada unm Kopnyca
npeobpasoBatens 4acToTbl!

o [ins obecneveHnst BbICOKUX TpeboBaHMi 6ezonacHocTy,
npu pabote STO Mcnonb3yTcs ABa HE3ABUCUMbIX
kaHana ynpaeneHus. Pabota STO -Lenu nocTpoeHa
Takmm 06pa3om, YTO Npu BOSHUKHOBEHUM OLLNGKU
B OOHOM KaHare, BTOPOI KaHas UCKIYUT
HecaHKLMOHMPOBaHHy0 paboTy npeobpasoBaTens
yactoTtbl VARIPACK.

e AxtuupoBaHHast STO-byHKUNS OTMEHSIET BCE
MOMbITKM 3amnycka koMnpeccopa. ATo 03Ha4aeT YTo
npu nepekntodeHnn STO-YHKLMK C MOMOLLBIO OGHOIO
nnm aByx STO- BXxOZOB yNpaBneHuUsi, KOMNPECCOp He
3anyctutcs. 3To BEPHO M Toraa, Korga, Hanpumep, K
MOMbITKE 3anycka npueena bl BHYTPEHHASA OLINOKa
nporpammHoro obecneyeHusl.

XapakTepucTuku 6e3onacHoCTH:

B cootBetctBUM ¢ EN ISO 13849-1 1 EN 61800-5-2,
npeobpasosatenu YactoTel VARIPACK umetot
criegytoLime xapakTepucTrkm 6e3onacHoCcTy:

[docTurHyThin npeobpa3oBaTensiMu 4acToThl
ypoBeHb 6e3onacHocTy @

SIL YpoBeHb COBOKYMHOM SIL3
GesonacHoCTU
PL YpoBeHb npounasogutensHoctn  Ple
KnrouyeBble xapakTepucTuku 6esonacHocTu @
PFH BeposATHOCTb onacHbIX oTkazoB 2,3 x 10°
3a 1vac
MTTFd CpegaHee Bpemsi Hapabotkv Ha 100 net @
OnacHbI OTKa3
DC [narHoctuyeckni oxsat 98,6% —
BbICOKMN
SFF [ons 6e3onacHbIX 0TKa3oB 99 % —
cpeaHun
™ Cpok cny>obl 20 net

Tabnuua 5: XapakTepucTuki 6esonacHocTy npeobpasoBaTenei 4acToTbl
VARIPACK B cootsetctBumM ¢ EN ISO 13849-1 1 EN 61800-5-2:

D>

®: MpuBeQeHHbIE BbILLE YPOBHM 6E30MAaCHOCTH U
nexatiyme B UX OCHOBE XapaKkTepucTuku 6e3onacHocTm
AEeNCTBUTENbHbLI AN NpeobpasoBaTener 4acToTbl
VARIPACK TONbKO B TOM Cryvae, ecnm UCnosb3ytTes ABa
He3aBucuMbIx gpyr ot gpyra STO-Bxoaa. B 3aBucumocTy
OT VHTErpauum B CUCTEMY, YpOBEHb 6e30MacHOCTM
CMCTEMBI B LIENTOM MOXET ObITb HUXE, N JOMKEH
paccYUTbIBaTLCA NPON3BOAUTENEM CUCTEMBI.

@: XapakTtepucTukm 6esonacHoCcTy, nexalime B OCHOBE
onpeaeneHns yposHer 6e30nacHOCTU, NepeyncnaTcs
Onsa Toro, YTOObl UMETb BO3MOXHOCTb paccymnTaTb
ypoBeHb 6e30MacHOCTM CUCTEMBI B LIEMNIOM.

®: Ctangapt EN ISO 13849 orpaHuumBaeT 3Ha4eHue
nokasarens MTTFd - 100 ner.

MpoBepka STO dyHKLMMU

lMNpw BBOAE B 3KCMnyaTauuio, a Takke Yepes MHTepBarbl
BpPEMEHW onpeaerneHHble NPon3BoaUTENEM CUCTEMDI

Ha OCHOBE OLIEHKW PUCKOB, CrieayeT NpoBepsThb
(hYHKUMOHMPOBaHME BCEX 3ALUMTHBIX YCTPONCTB

1 3alMTHOW Lenu B LenoM. OcHOBbIBasiCb Ha
NPUHLMNManNbHbLIX 3. cxemax (CM. rnaBy Pexumel paboTsl,
cTp. 53), paboty STO-hyHKUMK, BKINOYAS MHTErPaLMIO B
CMCTEMY, MOXHO MPOBEPUTL CreayoLLMM 00pa3oMm:

 [lpoun3BeauTe nyck koMrnpeccopa.
¢ Pa3oMkHUTe pene Bbicokoro aaenexuns (F5).

— Komnpeccop gomkeH cpasy e OTKIMHYUTLCS U
npeobpasoBaTenb YacToTbl BblAaTb COODLLEHNe
06 STO-HeuncnpaBHOCTU.

e 3aMKHWTE CHOBa pene BbICOKOro AaBreHna unu Lenb
3aLUunT.

— Cobpocbkte STO-HencnpaBHOCTb M Nocre
ornpeaeneHHom 3a4epXKku BPEMEHN KOMMPECCop
CHOBA 3anycTuTCS.

6 ®yHKUMK ynpaBneHus

Mpadmyeckme NOSICHEHNS, OTHOCSILLMECS K OMUCAHHBIM
HKe PYHKUMAM ynpaBneHus, cM. Ha puc. 16 cTp. 16.

Myck komnpeccopa n STO

[ns Toro uyTobbl KOMNpPECccop cMor Ha4yaTb paboTaTb,
OH JormkeH 6bITb pasbnokupoBaH (STO- Bxog 3aMKHYT),
JaHa koMaHga 3anycka komnpeccopa (DI 1 3amkHyT), a
TaKkkKe UCTEKNO BpeMs 3aepKku OT cTapTa 4o cTapTa u
3a4epxKn OT oCcTaHOBKM Ao ctapTa (10 cek.).

MoMMMO 3TOrO, MPY OCYLLECTBREHUM PETYNMPOBaHUS
B 3aBMCMMOCTV OT BHELLHETO CUrHana ¢ 3aaaHHbIM
3HAYEHMEM U XapaKTepPUCTUKM yrnipaBreHus «0.. Max»
3ajlaHHOe 3HaYeHWe JOMKHO 6biTb > 1 %.

Mpn oTmeHe komaHabl Ha nyck (DI 1) komnpeccop
OCTaHaBNMBAETCS C 3ameNneHNeM.

Mpw Bnokuposke nycka (STO-yHKUMS), HaNPOTKB, OH
OTKIIOYaEeTCH cpasy xe.

CB-100-1 RUS
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«Pa3ron/3amegneHue»

D,J'Iﬂ onTUMM3aunn aKcnnyaTaunoHHbIX XapaKTepucTuk
KoMMpeccopa MOXHO perynMpoBaTb napameTp «PasroH/
3ameqnexuner». [Ins megneHHo pearvpyowwmx CUCTEM,
TaKUX KaK BOASIHbIE YNAMTEPbI U XONOAUIbHbIE CUCTEMBI
C OQIHUM MCNapuTeneM, PEKOMEHOYETCS COOTBETCTBEHHO
BbIOUpaTh ANUTENbHOE 3HaYeHNe napameTpa «Pa3roH/
3amenneHuney, B TO BpeEMS Kak AN KOMMayHOHbIX
YCTaHOBOK BrMOJSIHE MOXET noTpeboBaTbCsi bbicTpoe
3HayeHve Pa3roHa/3amennenust. [oMMmo orpaHu4eHus
BHELLHEro 3aatoLLero 3Ha4yeHusi, 3HavyeHne PasroH/
3amenneHune onpegensieT M3MEHEHUe YacToTbl AN
dyHkumm «Forcey.

CraHgapTHO Anst COOTBETCTBYHLLIErO KOMNpeccopa
YCTaHOBMNEHO camMoe BbICTpoe 3HaveHne PasroHa/
3amennerus. OnTumanbHoe 3HavyeHne PasroHa/
3ameaneHust Ana 3anycka n 0OCTaHOBKM KOMMpeccopa,
HIKE MUHMMAarbHOWM YacToTbl, XKECTKO 3adhMKCUPOBaAHO
B npeobpasoeatene YactoTel VARIPACK u rapaHTupyet
Ge3onacHbIN 1 HaAEXHbIV 3anyck KoMnpeccopa.

«3apepkka oT cTapTa Ao crapra» (Bpems mexay
OBYMS MyCKamu KOMnpeccopa)

lMyck komnpeccopa ¢ ncnons3oBaHneM npeobpasosarens
yacToTbl VARIPACK Befet kK MeHbLUEN MEXaHUYECKOW
Harpyske Ha NPMBOAHON MexaHW3M KOMMNpeccopa, a Takke
MeHbLLEMY HarpeBy MOTOpa, N0 CPaBHEHMIO C NPSIMbIM
nyckom (6e3 Fl). Takum 06pa3om, MOXHO yBENUYUTL
4YMCro NycKoB KoMnpeccopa B Yac. [Npu aToM BCE xe
cnegyeT nsberatb Ype3mMepHO BbICOKOTO YMcna NycKoB.

3agepxka OT cTapTa 4o CTapTa orpaHuyvBaeTt
MaKkcuMmarnbHOe YMCIo NycKoB KoMnpeccopa. Ecnu
3afaHHOe BpeMms C NOCneaHero 3anycka komnpeccopa
eLle He UCTeKNO, NyCcK KoMNpeccopa 3agepXuBaeTcs.
Ecnu koMmnpeccop paboTaeT JonbLue, YeM Bpemsi
3a[lepKKM OT CcTapTa [0 cTapTa, TO OH MOXET Ha4yMHaTb
paboTtaTtb CHOBa cpady nocrne octaHoBku. CTaHgapTHO
Ans KoMrnpeccopa 3a4aHo0 MUHMMarbHOe PEKOMEHAYEMOE
BpPeMS 3afepXKu OT cTapTa 4o cTapTta. Bpems 3agepxku
OT CTapTa [0 cTapTa MOXHO NPOM3BOSbHO YBENNYUTb
Ans Toro, Y4Tobbl yNyyLnTb SKCNyaTaLMOHHbIE
XapaKTEPUCTMKN CUCTEMBI, @ TaKKe NOBbICUTb ee

3 HEKTUBHOCTb 3a CHET NPegoTBPaLLEHNS KOPOTKUX
LIMKMOB «NyCK-OCTaHOBKay. Mpn Heo6X0aAMMOCTH, MOXHO
yCTaHOBUTb B0Mnee KOPOTKNIA MPOMEXKYTOK BPEMEHU OT
CTapTa [o cTapTa, YeM 370 6bINo pekoMeHO0BaHO U
npegycTaHOBMEHO.

Pene «Komnpeccop pa6otaet» (DO2)

Pene «Komnpeccop paboTtaeT» nokassiBaeT paboyee
cocTosiHMe komnpeccopa. OHO MOXET UCMOoNb30BaTbCA
Ona OTKNKYeHUaA nogorpeeartend Macrna Unn BKIKYeHnA
OOMONHUTENBHOIo BEHTUNATOPAa Ul B Ka4ecTBe

CurHana ana S3nekTpoHHOro paclumMpuUTeribHOro KnanaHa.
CTaHpapTHO perne 3aMblKaeTcs Nocne YCMeLIHOro 3anycka
Komnpeccopa No JOCTWXEHNIO MUHUMArbHOWM YacToThbl, a
NpY NageHnn HKe MUHUMAnNbHOWM YacToTbl pa3MblkaeTcs.

OnumoHansHO MOXHO 3afaTh, Koraa bynet cpabaTbiBaTh
pene: unu nepeq nyckom KoMMpeccopa, Unm nocre Hero.

Tak, korga yCTaHOBIEH «OTpULATENbHbINY BPEMEHHON
WHTepBarn, To pene cpabaTtbiBaeT B COOTBETCTBUM C
3afaHHbIM MHTEPBarnom nepe NyckoM KOMMpeccopa,
npy «MOMOXUTENBHOMY MHTEPBane pene cpabatbiBaeT
Yyepes yCTaHOBIEHHbIN NPOMEXYTOK BpeMeHW nocrne
3anycka komnpeccopa. Pene, cpabatbiBatoLlee

nepen nyckoMm KOMNpeccopa, MOXET, Hanpumep,
MCNonb30BaThCA A1 aKTMBALMM pa3rpy3ku Npu nycke,
a pene, cpabaTbiBatoLLee nocrne 3anycka Komnpeccopa,
- ONS OTKPbITMS 3NIEKTPOMArHWTHOIO KnanaHa Ha NIMHUK
macra B criy4ae C nonyrepMeT1yYHbIMN BUHTOBLIMM
KoMMpeccopamu.

«Bpems nopgaepkaHUs MMHMMAaNbHOW YacToThI Nocne
3anycka»

B perynupyembix no Temneparype cuctemax ¢ 0OgHUM
KOMMPECCOpPOM Mnocrne 3anycka Komnpeccopa MoryT
BO3HMKaTb CUIIbHbIE NPOBaribl B KOHTYPE HU3KOro
Aaenenus. MNpuyrHa B TOM, 4TO M3-3a 6ONbLIOrO OTKMO-
HeHWs OT 3aaHHOro 3HaYeHUs KOMMPECCop HaunHaeT
BbICTPO Pa3roHATLCA, N pacLUMPUTENbBHBIN KnanaH

He ycrneBaeT A0CTaTo4HO BbICTPO pearviposaTh. Bo
nsbexaHvie aToro, MOXHO 3afaTb BPEMEHHOW MHTepBan
paboTbl KOMNpeccopa ¢ MMHUMarbHOW YacTOTON, Nnepes
TEM Kak OH BbINAET Ha HOpMarbHbIN pexum paboTbl.
CraHpapTHas HacTpoMka - 0 cexk.

Pa6ota npu 50 Hz (Force)

Bo Bpems onutenbHbIX a3 ¢ YaCTUYHOW Harpy3Kkom

MpW UCMOMb30BaHNN FOPU30OHTANBHBIX Y BOCXOASALLMNX
TpybonpoBoaoB 60MbLION ANWHBI NN B Cryvae
HeonTMMarnbHOWM NPOKnaaKku Tpybonposoga NnHMK
BCACbIBaHNS MOXET MPOU3ONTU MUrpaLms macna.
OpfHako ecnm NoaHsATb YacToTy M TEM CaMbIM YBENMUYUTD
MacCOBbIN pacxod, MOXHO BEPHYTb Macro obpaTHo u
TEM CaMbIM He JOMYyCTUTb OCTAHOBKM KOMNPECCopa.

OTO MOXHO peanv3oBaTb NOCPeaCTBOM (PyHKLUM
«Force». MNpy nonyyeHun curHana o HegocTaTke

macra B MacnsiHoM pe3epByape WUnu B KoMnpeccope,
akTuBMpyeTcs undpoBoi Bxog DI2 npeobpazoBatens
yactoTbl VAIPACK, ans Toro, 4Tobbl KoMnpeccop pabotan
€ YacTtoTon He MeHee 50 Hz.

«lMpepoTBpaLleHme pe3oHaHca»

Ecnu npu onpegeneHHbix pabovnx YacToTax BO3HUKAOT
BMOpauumn, KOTOpble HeNb3s YCTpaHUTb 6e3 BonbLUnX
3aTpart, TO 9TU 4YacTOTbl MOXHO OTCeYb. [1nsg aToro moryT
ObITb ONpegeneHsl ABa AuanasoHa 4acToT, KoTopble
Komnpeccop byaeT nponyckatb BO Bpemsi pabotbl. [Ans
[AaHHbIX AMana3oHoB 3a4aéTcs HavyanbHOe U KOHEYHOE
3Ha4yeHue YacToTbl. Ecnu 3agaHHoe 3HaveHne YacToThl
NpeBbILLAET HaYanbHOe 3Ha4YeHNe, TO KOMMNPEeccop
ocTaéTtcsa paboTaTb Ha NPEXHeN YacToTe 40 Tex nop,
MoKa 3agaHHoe 3Ha4YeHue 4YacToTbl He NPEBLICUT
KOHEYHOEe 3HayeHune, 1 3TOT AManasoH YacToT He bygert
npeoponeH. [Mpu oTkNIOYEHNM YacToTa NOAAEPKMBAETCS
COOTBETCTBYIOLLUMM 06pasoM, 40 Tex nop, noka He
OMYCTUTCS HUXKE 3a4aHHOrO HaYanbHOro 3Ha4YeHus.
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ABTOMaTn4yeckoe orpaHu4yeHue MaKCUManbHOW YacToThbl

Mpn pabote B pexume ocnabneHHoro nons
npeobpasoBatens yactotbl VARIPACK camocTosATeNbHO
orpaHM4MBaeT paboyyr YacToTy Npu AOCTUXKEHNUM
MaKCUMManbHOro 3Ha4YeHust pabovero Toka komnpeccopa
unm npeobpasosatens vyactotbl VARIPACK. 310
NO3BONSIET 3KOHOMUYECKM BbIrOAHO NofobpaTtb

D>

KOMOMHaLMI0 «KkoMnpeccop - NpeobpasoBarernb

yactoTbl VARIPACK», He noaBeprasicb pUCKy, 4YTo
npeobpasoeatens YacTtotbl VARIPACK npu cneumdmuyHbix
pabouux ycrnowusx (BbiCOkasi TemnepaTypa KoHAeHcaumm,
BBOZ B 3KCMyaTaumio Unm 3anycK nocne AnmMTenbHON
OCTaHOBKM) NepenaeT B aBapuiHbIN pexmm n3-3a
neperpysku no TOKY.

STO L ————— |
| ——————— — )
[}

Myck komnpeccopa (DI1)
Force (DI2)
Komnpeccop pa6ortaet (DO2)

F 1
Yacrtota

MakcumanbHas yacToTa
npeFlOTBpaLLleHMe pe3oHaHca: Ha4yanbHoe 3Ha4yeHue

MpepoTBpalleHne pe3oHaHca: KOHEYHOE 3HaYeHue

S0 Hr

MuHumManbHas yactota

3age-
| PXKka
—

3apepxka OT cTapTa 4o crapra

3ape-
PXka Bpewms

3apepxka oT cTapTa Ao cTaprta
P et dutiiahudihkbe il

Puc. 16: Mpadmyeckoe npeacTaBneHne obLmx PyHKLMIA ynpaBneHns

6.1 [OononHuTenbHbIM MOAYIb ANl PerynupoBaHus
AaBrneHus

Ipacdunyeckme NOSCHEHNS, OTHOCALLMECS K ONMUCAHHbLIM
HWXe PYHKLMSIM yNpaBneHns LOMOMHUTENbHOrO MOAYIS
ONg perynMpoBaHusa gaeneHus, cM. Ha puc. 17, ctp. 30.

OCHOBHbIe (*)yHKLI,VWI N MUHUMaAlbHbIE HaCTpOﬁKM

Ecnu 0ononHMTENbHBIA MOAYMb PErYNIMPOBaHUs AaBNeHNUs
noaKmYeH K npeobpasosatento YactoTel VARIPACK,

To npeobpasoBarenb YacToTel VARIPACK ero cpasy xe
pacno3HaéT v aKTUBMPYET CBA3AHHbIE C AOMONMHUTENbHBIM
MoZynem napametpbl.

[ns ocyLlecTBNeHNs HENOCPEACTBEHHOTO PerynpoBaHus,
Hapsiay C OCHOBHbLIMU HacTpoWikamu, CrneayeT 3adaTth Kak
MWHUMYM CreaytoLLme napameTphbl:

e XnapareHt
e Temneparypa ucnapeHus

¢ Temnepatypa ucnapeHust ans QyHKLmum
«OrpaHununTens no Temnepartype ucnapexus (Pump
Down)»

4 TeMHepaTypa KOHOeHcauumn

YnpaBneHve KOMNPeCcCopoM OCHOBBIBAETCS Ha Tak
HasbiBaemon Pump Down —noruke. [na atoro umdgposon
Bxof (DI1) gomkeH 6bITb NOCTOSIHHO 3aMKHYT UIK
MCNOMb30BaTbCS B KAYECTBE pasmblkaTens ynpasneHus.
Komnpeccop BkntovaeTcs, Korga Temneparypa ucnapeHus
npeBbILLAET 3aJaHHOe 3HaYeHne, 1 OCTaHaBNMBaeTCH,
Korga Temneparypa ucnapeHus ornyckaeTcst Huxe
3aaHHOro orpaHN4eHns no TemnepaType ncnapeHns
(Pump Down).

B npouecce pabortbl, npeobpasoartens Yactotsl VARI-
PACK perynupyet 3agaHHyto TeMneparypy ncnapeHms
3a CYET N3MEHEHMS YaCTOTbl KOMMpPEeccopa 1 BKI./BbIK.
KoMnpeccopa ¢ hukcmpoBaHHoM YacTtoTon (pene FsC2,
X5: 1 1 2). MNpn HeO0BXOQNMOCTN MOXXHO KOPPEKTUPOBATL
CKOPOCTb PErynnpoBaHns NyTeM HacTpamBaHus
nponopumoHansHon coctaenswowen (P-band).

Mpwn nomowm aHanorosoro Beixoga AO1 yepes

curHan HanpspkeHus 0..10 V MoXHO perynmpoBatb
3agaHHoe 3HayeHue TeMnepaTypbl KOHAEHCaUWM.

Y7066 06ecneunTb Hanbonee adppeKkTUBHYO paboTy,
pekoMeHOyeTCs 3afjaBaTb 3HaYEHNE TemMnepaTypbl
KOHOEHCaLMK B COOTBETCTBUN C MUHUMATbHO OMYCTUMOM
TemnepaTypon KOHAEHCaLMN KOMNPECCOPOB, NPy
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YCNOBMK, YTO CUCTEMA 3TO No3BonseT. Ecnn temnepaTtypa
KOHZAEHcaLuMn NpeBbILLaeT 3agaHHoe 3HavYeHune, To
CKOPOCTb BEHTUIIAAITOPOB COOTBETCTBEHHO YBENNYMBAETCS.
3a cuYéT HacTpauBaHuMs NPONOPLIMOHANLHON cocTa-
Bnstowen (P-band) nog nHepumio CMCTEMbI, MOXXHO
ONTUMM3NPOBATbL KAYeCTBO PerynupoBanms. lMomumo
3TOro, Npu HeobXoAMMOCTM MOXHO 3aAaTb MUHMMATbHYHO
CKOPOCTb BEHTUIISATOPOB.

«2-e 3afjaHHO€e 3Ha4YeHue TeMnepaTtypbl ucnapeHuma»

lMocpeacTeom 3amblkaHus Bxoga DI3 akTusupyetcs 2-e
3afaHHOE 3HayeHne TeMnepaTypbl NCNApEHWS.

«2-e 3afjaHHO€e 3Ha4YeHue TeMnepartypbl
KOHAeHcauun»

[MocpeacTeom 3amblkaHus Bxoga D14 aktusupyetcs 2-e
3afaHHOe 3HayeHne TemnepaTypbl kKoHgeHcauuu. Ero
MOXHO MCMOMb30BaTh B KAYECTBE 334aHHOIO 3Ha4YEeHWs
Ans pekynepauuy Tenna.

«OrpaHVI'-IMTeﬂb no TeMnepartype KoHgeHcaunn»

OFpaHI/ILIVITeJ'Ib no Temnepartype KoOHOAeHCcaunn CHWxXaeT
YacToTy KOMNpeccopa npu npesbilLlEeHNN 3agaHHon
TemMmneparypbl KOHOeHCaUuun. Tem cambIM BO MHOTUX
cny4adax MOXXHO n3bexartb OTKIIOUYEHNS 13-3a BbICOKOTO
OaBNeHndA, NOCKOJ1bKY U3-3a CHMXEHUA YaCTOTbl HArpy3ka
Ha KOHOEHCATOp CHUXaeTCA.

Myck komnpeccopa (DI1)

2-e 3agaHHoOe 3HaYeHWe TeMnepaTtypbl ucnapenus (DI3)
2-e 3ajaHHOE 3HA4YeHUe TemnepaTypbl KoHAeHcauum (DI4)
Komnpeccop pa6otaet (DO2)

Temnepatypa
OneKkTpoHHOE pene BbICOKOro AaBMNeHUs
OrpaHM'lMTeﬂI: no TeMnepatype KoHAeHcCauun

2-e 3aaHHOE 3HaYeHUe TeMnepaTypbl KOHAEHCALUUN

((SﬂeKTpOHHOE pene HU3Koro aaBrieHusA»

DyHKUNA «ONEKTPOHHOE perne HU3KOro AaBleHNs»
BbIKITO4AET KOMMPECCop, NPV NageHn OaBneHus
HWXe 3a4aHHON BENNYKHBI. [10 cpaBHEHMIO C
OrpaHnunTenem no Temneparype ucnapenus (Pump-
Down), npy SOCTWKEHUM STON NPEAENbHOW BENNYMHBI
KOMMpPEeCCcop cpasy BbIKIOYaETCH, a He 3ameansercs
nocteneHHo. Kpome Toro, aT0T cOOM COXpaHseTcs B
HakonuTene owmnbok npeobpasoatens yactotbl VARI-
PACK. MoBTOpHEI 3anyck KOMNpeccopa NpoucxXoauT
Np¥ NPEBbILLEHNN 33J4aHHOIO 3Ha4YEeHNs TemnepaTypbl
ucnapeHus.

«3neKTPOHHOE pere BbLICOKOro AaBMNeHUsA»

DyHKUMS «ONEKTPOHHOE perne BbICOKOro AaBleHNs»
BbIKIOYAET KOMMPECCOop, NPU NPEBbILIEHNUN 3a4aHHOW
BENUYMHbI AaBneHus. CTaHgapTHOe ycTaHaBnMBaemoe
3HayeHve, PaBHO Kak N MakcMmarbHOe HacTpanBaeMoe
3HayeHVe COOTBETCTBYET MakCUManoHOMY paboyemy
AaBneHuto kKomnpeccopa. PasbnokmpoBka 31eKTPOHHOro
pene BbICOKOro AaBneHns NPoMCcXoauT Npu nageHum
TemnepaTypbl KOHAEHCALMW HUXKe 3adaHHOro Ans
«OrpaHnuntens no Temneparype KoHAeHcaummn»
3HaYeHus.

o WHdopmauus

T  OyHkums «BnektporHoe pene Bbicokoro
nasneHna» He 3aMeHAeT yCTaHOBKY npolwleaLliero
TUNOBbIE UCMbITAHUA pene BbICOKOro AaBneHuad,
npegycMoTpeHHoro ctaHgaptom EN 378!

Yacrora
CHWXaeTcsa

T paTypa Kol

2-e 3afjaHHOe 3HaYeHne TemnepaTypbl UCNapeHns
Temnepatypa ucnapeHus

OrpaHuumuTens No Temnepatype UcnapeHus

OneKTpoHHOE perne HU3KOro JaBreHus

3apepkka oT cTapTa Ao cTapTa

3akpbiTe OTKpbITMe HeucnpaeHocTe Bpems
o nocneaHero TPB KoHAeHcaTopa

TPB

Puc. 17: Ipacmyeckoe npeacTaBneHne obLmnx yHKUUIA yNpaBneHnUs SONONHATENBHOTO Modyns
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7. O6meH AaHHbIMU C Npeobpa3oBaTerieM 4acToThl
VARIPACK

7.1 O6GMeH AaHHbLIMM Yepe3 Nnporpammy
BEST Software

UHdopmauums

YcnoBsvem gnst yCTaHOBKM M UCNOMNb30BaHNS
nporpammbl BEST Software siBnsietca PC

1M MobmnbHOE YCTPOWCTBO C ONepaLoHHON
cuctemon Windows XP nnun HoBee. ObmeH
AaHHbIMK NpeobpasoBatens YactoTel VARIPACK
(FI) n ycTpowicTe 6e3 onepaumoHHOM CUCTEMBI
Windows BO3MOXeH TONbKO NOCPEACTBOM
OMUMOHANbHOW NaHenu ynpaeneHus (CM. rmasy
CbEmHas naHenb ynpaeneHust (C AUCTIIEEM U
KHoMkamum), cTp. 32).

=l @

lMporpamma BEST Software npegnaraet nonHbIv 4oCTyn

KO BCEM 3KCTyaTaLMOHHbIM MoKas3aTensm 1 napameTpam
ynpasneHusi. E€ MmoxHo GecnnaTHo 3arpysuTb ¢ Beb-cainta

komnaHum BITZER (www.bitzer.de).

BEST
Software

BEST

Converter (\\

D>

CBsi3b 1 06MeH gaHHbIMKM ¢ nporpammoit BEST Software
OCYLLIECTBIIAETCS YeEPES:

e BEST - koHBepTep.
¢ [Ipsamoe Ethernet- coeanHeHme.

¢ Ethernet- coegnHeHune yepes poytep/GSM.

BEST- koHBepTep (Mcnonb3ys kabenb RJ12)
e ApTukyn Homep 344 314 01.

¢ TpebosaHusa: PC/ mobunbHoe ycTpoiicteo ¢ USB —
MOPTOM.

o OI'paHVI‘-IeHVIFlI HEBO3MOXHO OOHOBIEHME
nporpamMmmMHoro obecneyeHus.

MoakntoueHne BEST- koHBepTepa:

¢ Vicnonb3ys kabenb RJ12, nogkntounte BEST-
KOHBepTep B npaBoe rHe3no (XC3), Haxoasiieecs Ha
HWKHEN CTOPOHe Brioke paclumpeHrnst MHTepdeNCcoB Ha
npeobpasosatene YacTtotbl VARIPACK (cm. puc. 18,
ctp. 31).
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000 0000
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0000000000000

R

0000000000000
0000000000000

0000000000000
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0000000000000
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0000000000000
0000000000000
0000000000000

RJ12  |[6885868585555

Puc. 18: MopkntoyeHne npeobpasosartens yactotbl kK PC / MobunbHbIM ycTpoiicTBaM Yepe3 BEST- koHBepTep u kabenb RJ12

Mpsamoe Ethernet- coeauHeHue (Mcnonb3ysa ceTeBomn
kabenb RJ45)

e TpeboaHus: PC/MobunbHoe yctponcTseo ¢ Ethernet —
noptom (RJ45).

 [locTaToyHO cTaHOapPTHOMO CeTeBOro Kabens,
nepekpécTHbIii kabenb He Tpebyetcs.

Ethernet-coeguHeHue yepes poytep/GSM

e TpeboBaHus: PC unu mobunbHoe ycTponcTBo ¢
OOCTYMOM K CETW.

¢ JlokanbHbI Unu BCeoOLWMin AOCTYN, NPU BbIXoAe
B VIHTepHeT Yepe3 poyTep/GSM.

MNopakntoyeHwe Ethernet-cetesoro kabens (cMm. puc. 19,

cTp. 32):

¢ [logkntounTe ceTeBom kabenb K MOAYNO ynpaBneHus
VARIPACK cBepxy.

e [Insa oTKNoYeHns kabens CHAMWUTE NaHenb ynpaBneHns
(cm. puc. 7, cTp. 12, nosmums 1).

e 3arem BCTaBbTe OTBEPTKY CNEPEAM W NErko HaxXMuTe
BHM3, YTOObI 0CNabuTb 3aLlenky Ha Knunce CeTeBoro
kabens.

CB-100-1 RUS

31



D>

0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
0000000000000

1) BEST
Software
RJ45
e,
2) BEST
Software RJ45
RJ45
¥ ‘\w
v
3) BEST
Software

00000
fsgst 00

00
00000
000000000

0000000000000
0000000000000
0000000000000
0000000000000
0000000000000

0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
0000000000000

0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
0000000000000
000 o

s

2066666666

0000000000000

Puc. 19: MogkntoyeHne ceteBoro kabens k RJ45-nopty Ha npeobpasosatene Yactotel VARIPACK v ero oTkntoveHue

YcTtaHoBneHue cBsA3u ¢ nporpammon BEST Software

Cwm. rmasy Beog B skcnnyatauuto npeobpasosatenst
yactotbl VARIPACK, cTp. 33.

7.2 CbémHasi naHenb ynpaBreHus (c gucnneem u
KHOMKamm)

[Mpn NOMOLLM ONLUMOHANBLHON CbEMHOW NaHeNu
ynpasrneHus (C gucnieem n KHomKamm) MoXxXHo
KOHCMIyprpoBaTb U KOHTPONUPOBaTL NpeobpasoBaresb
yactoTbl VARIPACK B nonHom o6béme. [Ans aToro,
BcTaBbTe SD-kapTy (NoCTaBnsAeTCcs BMECTE C MaHENbH
ynpaBneHust), B pasbeém ans SD-kapTbl. 3aTem BcTaBbTe
naHenb ynpaeneHust HeMOCPEACTBEHHO B NEPEAHIO0
naHenb (BMecTo 3arnyLku) (cMm. puc. 7, cTp. 12), nim
YCTaHOBMWTE CHapYXW Ha pacnpeaenvTenbHbIn wKad
UMK Ha OBEPb pacnpegenuTensHoro Wwkada, Ncnonb3ys
KOMMNEKT AJ151 BHELLUHEro MOHTaxa.

Puc. 20: Bug naHenu ynpaBneHvst Cnepeaw v c3agm ¢ KpenexHbIMu
OTBEPCTUSIMM 1 YrIyBrieHnssMmn Ha obpaTHOW CTOPOHE (AN BHELLHEro
MOHTaxa)

7.2.1 KomnnekT onsi BHELWHero MOHTa)xa naHenm
ynpaBneHusi

KomnnekT gns BHELUHEro MOHTaxa OnuuoHarnbHOW NaHenm
ynpasneHus (aptukyn Homep 347 97 10) cocTouT us:

¢ CoeguHnTENbHOIO Kabens (anuHa 3 m).
¢ 4 MOHTaXHbIX BUHTA.
MoHTax (cm. puc. 20, cTp. 32):

* YcTaHOBWTE NaHesb YNpaBneHUst Ha POBHYHO
NOBEPXHOCTb, HaNpUMep, Ha ABepb pacrnpene-
nUTenbHOro Wwkada.

e Ha aBepu pacnpegenutenbsHoro wkada npeaycmo-
TpUTE NPOPE3N A8 NOAKIYEHWIA Ha 3a4HEN CTOPOHE
naHenu ynpaenenus (cm. puc. 20, cTp. 32)!

7.2.2 Hactpoika naHenu ynpaBneHus
M 3Kcnnyarauus

MHdopmaumo cMoTpuTe BO BknagHom nucte 378 204 05,
npuriaraeMoM K NaHenm ynpasneHus.

7.3 WUHTepcpenc ans obmeHa gaHHbIMU Yepes
Modbus RTU un Modbus TCP/IP

[ns obmeHa gaHHbIMK C KOHTPOIEPOM CUCTEMBI

Hornee BbICOKOrO YPOBHS UMK C aBTOMaTWU3MPOBaHHON
CMCTEMOW yNpaBneHns 30aHNs B PACMNOPSKEHNN UMEIOTCS
cnepytowime nHTepgenchl:

¢ Modbus RTU yepe3 RS485
¢ Modbus TCP/IP yepes ceTeBoli kabenb RJ45

MosiCHEHNS U MHOPMALMKO NO HACTPOKMKE 3TUX
NHTEPdENCOB, BKIOYas perMcTpbl Unu onpegenexHme
agpecos, CM. B cripaBovHoM pykoBoactee CG-100.
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8 Bsop B akcnnyaTauuio npeobpasoBaTens YacToTbl
VARIPACK

Mpexae Bcero:

YctaHoBUTe CBA3b ¢ nporpammoin BEST Software,
cM. puc. 21, cTp. 33:

e 3anyctute nporpammy BEST Software (1).

e KnukHuTe HoBbint (2).

¢ Bribepute npeobpasosatens YactoTel VARIPACK (3).
¢ KnukHuTe MopgknioumTs (4).

e [1ns Bbibopa 6yayT goctynHbl: BEST koHBEPTEP unn
ETHERNET.

— [pu BoIGope BEST kOHBEPTEP:

KnukHute Mopkniounts. Cerivac npeobpasosarenb
yactoTbl VARIPACK nogkntodeH K MoBusHoMy
YCTPONCTBY.

— Mpw BbIGOPE ETHERNET:

Bce nmetoLmecst ycTpocTBa NosSIBATCS B BUAE
cnucka.

BeibepuTe ycTpONCTBO.
KnukHute MogkniounThb.

Beegute naponb anst Ethernet (no ymonyanuio
«8670»).

Cenyvac npeobpasoarens YactoTel VARIPACK
NOAKIOYEH K MOBUMBHOMY YCTPONCTBY.

Puc. 21: MogkntoyeHne npeobpasosartens yactotbl VARIPACK k
nporpamme BEST Software

KoHdpurypuposanue VARIPACK:

4 PerJ'IVIpOBaHI/Ie npon3BoaAnNTENIbHOCTU KOMMNpPeccopa B
3aBUCUMOCTK OT BHELLHEro 3aaarlLlero curHana:

— KnukHute KoHouryrAups.

D>

— KnmnkHuTe KomnPECcoP 1 BbIGEpUTE KOMMpeccop,
BKIHOYAS KOO MOTOPA W CXEMY MOAKMIOYEHNS]
o6mMOoTOK MOTOpa.

— KnukHute MEPEMECTUTB 1 Bbl6€pI/ITe [MEPEMECTUTb
HACTPOWKW MOMNBb30BATENA HA YCTPOWCTBO.

Ha atom 6a3oBoe kKOHGUryprpoBaHue 3aBepLLEHO.

¢ PerynupoBaHune npon3BognTeNbHOCTM KOMMpeccopa
B 3aBMCUMOCTM OT AABMNEHUS UCNApEHNs C
MCMonb30BaHMEM JOMNOMHUTENBHOIO MOZYs
perynmpoBaHuns gaBneHus (onuus), cM. puc. 22,
cTp. 33.

— KnukHute KoHouryrALmS.

— KnukHute Komnpeccop 1 BbibepuTe KoMnpeccop,
BKIKOYas Kog MOTOpa M CXeMy MOAKMHYEHNS
06MOTOK MOTOpA.

— BbibepuTe COOTBETCTBYIOLLMI XNaaareHT.

— TMpn HeOBXOOAMMOCTM CKOPPEKTUPYIATE HACTPONKM
Temnepartypbl ¥ aBMEHUS.

— KnukHute MNepemectutsb 1 BbibepuTe MNMepemecTuTb
HaCTPOWKN NONb30BaTenNsi Ha YCTPOMCTBO.

Ha aTom KoHMrypupoBaHue 3aKoHYEHO.

e

Puc. 22: KondurypuposaHnue VARIPACK «PerynupoBaHue gaeneHus»

9 ABapuiiHble cUrHanbl U hyHKLUN MOHUTOPUHra

OnucaHuve TUNOB aBapuu:
«Timed resets» (copacbiBaeMble N0 UCTEHEHNM
BpPEMEHM):

¢ Aapuu Trna «Timed resets» cbpacbiBatoTcs
aBToMaTuyecku 8o 5 pas. Ecnu aBapusi 6onee
HeaKTUBHa U criegyloLlee 3a Hell BpeMsi 3aepXKKu
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10 cek. unm 300 cek. NCTEKNO, TO KOMMPECCOP MOXET «External resets» (cOpacbiBaemble N3BHE):

CHOBa 3anycKkaTbCs.

o
¢ [lo ucteyeHun 25 muHyT paboTbl 6e3 oNBOoK Yncno
BO3MOXHbIX aBapui Tuna «Timed resets» cHoBa
BOCCTaHaBnMBaeTcs Ao 5. 1o e npoucxoauT npu
akTuBHOM cbpoce (Reset) aBapuu, Hanpumep, npu
nomoLum nporpammbl BEST Software.

Asapun Tuna «External resets» cbpacbiBatoTes,

ecnv aBapus 6onee HeakTUBHa U NOMyYeHa KOMaHaa
«Cbpocy. KomaHaa «Copoc» MoxeT ObITb faHa yepes
nporpammy BEST Software, npu nomoLuym kpacHom
KHOMKKW Ha naHenu ynpaeneHus, Yyepes Lnugposon Bxoa
(DI5) unun yepes Modbus.

Ne ABapuun MpeaynpexaeHue Tun aBapuu
1 HanpspkeHune Bbllle 4ONYCTUMOrO X «Timed resets» 10 cek.
2 HanpsbkeHne Huxe JonycTMMoro X «Timed resets» 10 cek.
3 Meperpyska no Toky «Timed resets» 300 cek.
4 OTkas cunoBoro 6noka «Timed resets» 300 cek.
5 Meperpyska no Toky cunosoro bnoka «Timed resets» 300 cek.
6 OrpaHuyeHne no ToKy «Timed resets» 300 cek.
7 OcraHoBKka moTopa «Timed resets» 300 cek.
8 Meperpy3ka «Timed resets» 300 cek.
9 Meperpyska (MOTOPbI C MOCTOSHHLIMW MarHUTamm) «Timed resets» 300 cek.
10 Meperpyska no TOKy Npy HA3KOW YacToTe «Timed resets» 300 cek.
11 TemnepaTtypa okpyxatoLLen cpebl, B KOTOPOW X «Timed resets» 300 cek.
HaxoguTCs TEMNOOTBOA
12 TemnepaTtypa okpy><atoLlen cpedbl, B KOTOPOK X «Timed resets» 300 cek.
HaxoguTcst MOoAdyMb YNpaBneHus
14 Owmwmbka 3anycka komnpeccopa «Timed resets» 300 cek.
20 CeTeBoW KOHTaKTOp «Timed resets» 10 cek.
21 [Mponaganve dasbl «Timed resets» 10 cek.
22 Mynecauma VDC «Timed resets» 10 cek.
24 24 V neperpyska «Timed resets» 10 cek.
27 STO-yHKLMSA aKTUBHA «Timed resets» 300 cek.
29 HewncnpaBeH BHYTPEHHUI BEHTUNATOP «Timed resets» 10 cek.
30 [atunk Toka «Timed resets» 10 cek.
33 HeuncnpaBHOCTb faTynKa BbICOKOIO MW HU3KOTO «Timed resets» 10 cek.
AaBneHus
34 BbIkntoveHne no BbICOKOMY UMW HU3KOMY AaBIEHUIO «Timed resets» 300 cek.

Tab. 6: BoaMOXHble aBapuiiHble CurHanbl

Cnuncok BO3MOXHbIX MPUYUH aBapuii, a Takke yKkasaHus
MO YCTPaAHEHMIO BO3HUKLLMX HEMCTNPABHOCTEN, CM. B
nporpamme BEST Software.
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10 TexHuueckoe obcnyxuBaHue

OMACHOCTb

lMpeobpasoBaTenb YacTOTbl HAXOANTCS NOA
BbICOKMM, OMacHbIM A5 XXU3HU HanpshkeHnem!
[MpUKOCHOBEHME MOXET NPUBECTU K CEPbE3HbLIM
TpaBMaM Unu NeTanbHOMY UCXOAY.

Hukorga He oTKpbIBaviTe kopnyc npeobpasoBarenst
4YacToTbl BO BpeMsi paboThl! BoikntounTe

rMaBHbIN BbIKMOYaTENb M 0becneysTe 3aWwuTy ot
MOBTOPHOTO BKITIOYEHUS.

[MopoxauTe, He MeHee 5 MUHYT, Noka He
paspsasTcst KoHaeHcaTopbl!

Mepen NOBTOPHLIM BKITHOMEHNEM 3aKPOWTE KOPMYC
npeobpasoBaTens 4acToThbl.

CneumanucTbil, AonycCKaemble K pa60Te

PaboTbl No TexHMYecKoMy 0BCMYXMBAHMIO UMEIOT

NpaBo OCYLLECTBNATLCS TOMBbKO KBANMEULMPOBaHHLIMU
anekTpukamu. Kesanudgukaums n 3HaHUs cneumanncToB
[OMKHbI COOTBETCTBOBATb AENCTBYOLMM AMPEKTMBAM.

e WHdopmauus

I B uensx coxpaHeHus rapaHTum, obecneveHus
HaOEeXHOCTU M Ka4ecTBa, OCYLLECTBMATb
PEMOHTHbIE paboThbl Ha 3TOM YCTPOWCTBE UMEET
NpaBo TOMbKO KBanMMLMPOBaHHbIA NepcoHarn.
Ecnu He yka3aHo nHoe, He pa3peluaeTcs
pa3bupaTb NpeobpasoBaTesib YacToTbl
VARIPACK. B crniyyae noBpexaeHus B npowecce
3KcnnyaTaumm, npeobpasoBaTernb YacToThbl
VARIPACK pomkeH 6biTb BO3BpaLLEH.

PerynspHble n npodunaktmyeckme paborbi no
TEXHUYECKOMY 06CnyKUBaHUIO:

B xofe perynsipHoro TexHM4eckoro obcnyxmBaHus
cucTeMbl:

4 I'IpOBepre BO34YyLUHbIE (bI/IJ'IprbI pacnpenennTenbHoro
LLIKad)a, npu HeobXoAMMOCTU MOYUCTUTE UX UMK
3aMeHunTe.

Kaxpble 5 net B xoge NpodunakTn4eckoro TEXHUYECKOro
obcnyXunBaHus:

e 3ameHute BEHTUITATOPbI OXNaXKgeHnA CUIoBoro 6noka.

e 3ameHuUTe BEHTUNATOPLI B TEMMOOTBOAE (CM. rMaBy
3ameHa BEHTUNATOPOB B TEMNOOTBOAE, CTP. 35).

10.1 3ameHa BEHTUNIATOPOB B TENJNIOOTBOAE

Mepen npomssoacTBoM paboT Ha npeobpasoBarerne
yactoTtbl VARIPACK:

OCTOPOXHO

Mpn pabote TennooTBod npeobpasoBarens

yactotbl VARIPACK Harpeaetcs. [Npu kacaHun
& CYLLEECTBYET OMACHOCTb MOMy4YeHNs 0XXOroB!

Mepen pabotamu Ha npeobpasoBaTene YacToTbl

VARIPACK, oTkntounTe an. nuTaHue 1 noaoxauTte

15 MUHyT, NoKa TEN00TBOA HE OCTbIHET.

D>

TexHW4eckne AaHHbIE BEHTUNATOPA/BEHTUNATOPOB:
e HanpskeHne 24 V.

3ameHa BEHTUNIATOPA UNU BEHTUNATOPOB TpebyeTcs:

¢ B cnyyasx, korga npu HopmanbHoun pabote
npeobpasosartens yactotbl VARIPACK oTkntoyaetcs
13-3a neperpesa TennooTeoAa.

¢ [Ipu npodumnakTnyecknx paborax no TEXHUNHECKOMY
obcnyxnBaHuo, kaxable 5 ner.

CHATHe BEHTUNATOPA NN BEHTUJTIATOPOB:

e VYpanute oba BUHTa CBEPXY Ha TENI00TBOAE U CHUMUTE
3aLUMTHYIO peLleTKy BEHTUNATOpA.

* 1I3BNeKnTE BEHTUNATOP MW BEHTUNATOPbI. OTCOEAMHUTE
kabenb BEHTUNATOPA (OB) Y YCTAHOBUTE HOBbLIN BEHTUNATOP
W HOBble BEHTUNATOPLI. Y6eauTech B TOM, YTO BEHTUNATOP
YCTaHOBEH NPaBUIIbHON CTOPOHON BBEPX (CM. puC. 23,
cTp. 35).

e 3aTem CHOBa NPUKPYTUTE 3aLWMTHYIO PELETKY BEHTUNATOPA
(MomeHT 3aTAxku 1.3 Nm).

Puc. 23: 3ameHa BeHTUNSTOPOB B TENNIOOTBOAE

Tvn Homep apTtukyna gns
BEHTUNATOPOB
(B cnyyae 3ameHbI)
FDU+12..FGU+38 343 034 01
FEU+16..FEU+24 343 034 02

FHU+45, FHU+60, FHU+73, 343 034 03
FJU+105, FJU+145

FJU+87 343034 04
FKU+180, FKU+205, TpebyeTcs KOHCYNbTaums
FKU+260 ¢ BITZER
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1 Introduction

The VARIPACK frequency inverters (FI) have been de-
veloped for use in refrigeration, especially for capacity
control of BITZER compressors. In addition to speed
control, the VARIPACK frequency inverters can also
take over control functions of the refrigeration system.

These Operating Instructions describe the

BITZER VARIPACK frequency inverters for refrigera-
tion compressors. For any further information regarding
the programming of the Modbus RTU and Modbus
TCP/IP interface, see Reference Guide CG-100.

The VARIPACK frequency inverters have been built in
accordance with state-of-the-art methods and current
regulations. Particular importance was placed on user
safety. These Operating Instructions must be kept
available in the vicinity of the VARIPACK frequency in-
verter!

2 Safety

2.1 Authorized staff

All work done on frequency inverters may only be per-
formed by qualified and authorized staff who have been
trained and instructed accordingly. Local regulations
and guidelines apply with respect to the staff's qualifica-
tion and expertise.

2.2 Residual risks

Frequency inverters may present unavoidable residual
risks. That is why any person working on this device
must carefully read these Operating Instructions!

The following rules and regulations are mandatory:

 relevant safety regulations and standards (e.g.
EN 378-2 and EN 60204-1),

« generally accepted safety rules,
« EU directives,

* national regulations.

2.3 Safety references

are instructions intended to prevent hazards. Safety ref-
erences must be stringently observed!

Instructions on preventing possible damage to

' NOTICE
equipment.

CAUTION

Instructions on preventing a possible minor haz-
ard to persons.

WARNING
Instructions on preventing a possible severe
hazard to persons.

DANGER
Instructions on preventing an immediate risk of
severe hazard to persons.

> B B

N

3.1 General safety references

DANGER

Life-threatening voltages inside the frequency
inverter housing!

Contact can lead to serious injuries or death.
Never open the FI housing in operation! Switch
off the main switch and secure it against being
switched on again.

Wait for at least 5 minutes until all capacitors
have been discharged!

Before switching on again, close the FI housing.

> >

DANGER

Wrong or insufficient earthing may result in life-
threatening electric shocks upon contact with
the VARIPACK frequency inverter!

Earth the complete VARIPACK frequency in-
verter permanently and check the earth contacts
at regular intervals!

Prior to any intervention in the device, check all
voltage connections for proper insulation.

> >

Risk of frequency inverter failure caused by
over-voltage!

Never carry out high-voltage tests or an insula-
tion test on lines in operation, without having
disconnected the frequency inverter beforehand
from the circuit to be tested!

' NOTICE

CAUTION

In operation, the heat sink of the VARIPACK fre-
quency inverter will get hot.

Risk of burns upon contact!

Prior to performing work on the VARIPACK fre-
quency inverter, disconnect the power supply
and wait for at least 15 minutes until the heat
sink has cooled down.

> P>
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3

Technical data

Operating voltage

— 380 .. 480 V/3/50 Hz.

— 380 .. 480 V/3/60 Hz.

— Voltage tolerance £10%.

— Operation on IT networks on request.

To obtain compatibility with this network configur-
ation and the network monitoring installed there,
the integrated EMC filters must be deactivated
and special external filters must be used.

— Operation on generators, emergency power unit
and networks equipped with power factor correc-
tion units only after consultation with BITZER.

Earth fault current: > 10 mA

Over-voltage category I

Enclosure class - IP20 or Open Type UL and cUL
Operating altitude and climatic conditions:

— 1000 m above sea level, capacity reduction by 1%
per 100 m up to max. 2000 m

— Class 3k3 to EN 60721-3-3

Humidity and atmosphere:

— Non-condensing.

— Max. relative humidity 85% at 40°C.

— Non-flammable, non-corrosive and dust-free.

Vibrations:

— Test according to EN 60068-2-6 (Fc).
10 Hz < f < 57 Hz sinusoidal 0.075 mm amplitude.
57 Hz < f < 150 Hz sinusoidal 1 g.

10 cycles per axis on each of three mutually per-
pendicular axes.

38
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The selection and assignment of the VARIPACK fre-
quency inverts to the BITZER reciprocating com-
pressors is done by means of the BITZER software un-
der the AccessoRrIes button.

Type Ho Weight Rated Power (at Special fea- CE compliances / certificates Fan rating(s)

us- output 400 V) tures
ing cur-
rent
kg A kW C2EMC STO CE UL® cUL ETL cTick m’h  cfm
filter ©)

FDU+6 D 4,5 5,5 2,2 Integ- v/ v v v/ v v/ ---
rated

FDU+12 D 4,5 12 55 Integ- v v v v v v 45 27
rated

FEU+16 E 6,8 16 7,5 Integ- v v v v v v 56 33
rated

FEU+24 E 6,8 23 11 Integ- v v v v v v 56 33
rated

FGU+32 G 10,0 32 15 Integ- v v v v v v 2x45  2x27
rated

FGU+38 G 10,0 38 18 Integ- v v v v v v 2x45  2x27
rated

FHU+45 H 22,3 45 22 Integ- v v v v v v 2x89 2x53
rated

FHU+60 H 22,3 60 30 Integ- v v v v v v/ 2x89 2x53
rated

FHU+73 H 22,3 73 37 Integ- v/ v v v/ v/ v/ 2x89 2x53
rated

FJU+87 J 42,8 87 45 Integ- v/ v v v/ v/ v 2x45  2x27
rated

FJU+105 J 42,8 105 55 Integ- v/ v v v/ v v 2x89 2x53
rated

FJU+145 J 42,8 145 75 Integ- v v v v v v 2x89  2x53
rated

FKU+180 K 89 180 90 External ¢ v --- v v 3x133 3x80

FKU+205 K 89 205 110 External v - v v 3x133 3x80

FKU+260 K 89 260 132 External v --- v v 3x133 3x80

Tab. 1: Technical data, compliances and fan ratings

@®: Only for switch cabinet mounting.
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3.1

Modular design of the VARIPACK frequency
inverter

Fig. 1: Modular design of the VARIPACK frequency inverter

Power stack
Upper housing cover
Control module with

5a: Terminal strip
5b: SD card slot

Interface extension with real-time clock

Removable control panel (with display and
keypad) (option)

10+11

Heat sink

Lower housing cover
Extension kit for pressure control (option)

Control module cover
Fixing plates

40
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4 Mounting

o Information

I Mount the VARIPACK frequency inverter always
vertically in an additional housing (e.g. switch
cabinet).
No open/free wall mounting possible!

The fixtures for the power connection cables and con-
trol cables are delivered as standard in the accessories
kit and must be mounted together with the ferrite core
or the ferrite cores (see figure 10, page 51) up to
VARIPACK housing size FJU+145, in order to achieve
the EMC class C2.

4.1 Transport and storage

NOTICE

' Risk of damage to the VARIPACK frequency in-
verter!
Do not lift or set down the VARIPACK  fre-
quency inverter at the connections.
Place it on clean, flat and dry surfaces only.
Storage in well-ventilated places and protected
from high temperatures, moisture, dust and
metal particles only!

Storage temperature: -25°C .. +55°C.
Transport temperature: -25°C .. +70°C.

4.2 Ventilation

NOTICE
' The VARIPACK frequency inverters give off
. heat in operation.

Insufficient or blocked air circulation and air sup-
ply at the ventilation slots and at the heat sink of
the VARIPACK frequency inverter can lead to
failure due to overheating!

Observe the minimum clearances for ventilation
(see figure 2, page 41)!

When two or more VARIPACK frequency invert-
ers are mounted side by side, add up the clear-
ances!

When using filter fans, the required air volume flow
(ms/h) must be carefully determined to ensure sufficient
cooling of all electrical devices in the switch cabinet.
For protection from temperatures below 0°C and for
avoiding condensation, a switch cabinet heater may be
required, depending on the installation site and the cli-
matic conditions.

Rated values of the VARIPACK fans, see table 1, page
39.

f |

Fig. 2: Minimum ventilation clearances at switch cabinet mounting
and through-switch cabinet mounting

Types Minimum ventilation clear-
ances
A B CO
mm mm mm
FDU+6 .. FHU+73 10 75 75
FJU+87 .. FKU+260 10 100 100

Tab. 2: Minimum ventilation clearances at switch cabinet mounting
and through-switch cabinet mounting

@®: Minimum ventilation clearance without taking into
account free space for cables.

CB-100-1 RUS
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4.3 Switch cabinet mounting FDU+6 .. FHU+73
The VARIPACK frequency inverter is mounted in the The alternative bores, arranged at a spacing of 15 mm,
switch cabinet using the fixing plates. can be used to move the fixing plates upwards or
downwards.
F
B L Mrﬁ o
= e .
 S— @ o o @
o o

FKU+180 .. FKU+260

H1

H3

[CRCNCNE)
® 0 00

éﬁ“_“
\ ]
]g &

Fig. 3: Dimensional drawings FDU+6 .. FKU+260 for switch cabinet mounting (drawing shows FDU with optional control panel)

B B1 B2 B3 F H H1 H2 H3 L X

mm mm mm mm mm mm mm mm mm mm mm

FDU+6, FDU+12 100 80 10 -— M4 286 270 7 332 255 46
FEU+16, FEU+24 125 100 13 - M4 333 320 7 398 255 62
FGU+32, FGU+38 150 125 13 - M4 383 370 7 455 255 72
FHU+45 .. FHU+73 220 190 13 - M5 480 465 7 588 287 108
FJU+87 .. FJU+145 260 220 20 - M6 670 650 10 870 316 200

FKU+180 .. FKU+260 330 285 23 143 M8 800 780 10 * 374 *

* Not available at the time of printing. Please contact
BITZER.
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4.4 Through-switch cabinet mounting (option) quency inverter is dissipated outside the switch cab-
When mounted by through-switch cabinet mounting, inet.

the heat sink of the VARIPACK frequency inverter is + the ventilation of the switch cabinet can be reduced
outside the switch cabinet. to a minimum.

Thus, + the VARIPACK frequency inverter can be kept clean

. . . and dry more easily.
« a smaller switch cabinet can be used since a large y y

portion of the heat generated by the VARIPACK fre-

253 M4 79
74
102 2 ©
T ﬁ
o N
© 'el ©
e} ~ N N
N o
[se}
b
i i}
e =] =l =
g i
=1} e/ @0 ©
M4 83
Fig. 4: Dimensional drawing FDU+6, FDU+12 for through-switch cabinet mounting (with optional control panel)
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Fig. 5: Dimensional drawing FEU+16 .. FHU+73 for through-switch cabinet mounting (with optional control panel)
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Fig. 6: Dimensional drawing FJU+87 .. FKU+260 for through-switch cabinet mounting (with optional control panel)

B B1 B2 B3 B4 B5 B6 D1 D2 F

mm mm mm mm mm mm mm mm mm mm
FEU+16, FEU+24 125 104 1 102 - --- - --- --- M4
FGU+32, FGU+38 150 129 1 127 - - - --- - M4
FHU+45 .. FHU+73 220 196 1 195 - - - --- - M5
FJU+87 .. FJU+145 260 218 5 227 292 312 26 208 220 M6
FKU+180 .. FKU+260 330 275 13 300 360 380 26 219 320 M8

H H1 H2 H3 H4 L L1 L2 X

mm mm mm mm mm mm mm mm mm
FEU+16, FEU+24 336 309 6 297 398 253 72 181 62
FGU+32, FGU+38 383 359 6 347 455 253 72 181 72
FHU+45 . FHU+73 480 456 12 440 588 287 95 192 108
FJU+87 .. FJU+145 670 641 15 617 870 310 99 211 200
FKU+180 .. FKU+260 800 765 10 745 * 374 128 246 *

* Not available at the time of printing. Please contact
BITZER.
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441 Mounting work for through-switch cabinet

mounting

Information

In through-switch cabinet mounting, all built-in
VARIPACK fans have to be replaced with fans
of a higher enclosure class (IP54). These fans
will be delivered as through-switch cabinet
mounting kit together with the gasket and a
power connection cable fixture suitable for
through-cabinet mounting! For the replacement
of the fans, see chapter Replacing fans in the
heat sink, page 69.

=l @

Graphical explanations, see figure 7, page 46 and see
figure 8, page 47.

* Unscrew the fixing plates (Torx screws).

» Dismount the upper (A) and lower (B) housing cover.
Dismounting the upper housing cover:

FDU+6 and FDU+12:

To allow the upper housing cover to be slid forwards
and dismounted, with these types the control device
must be dismounted (see figure 7, page 46).

Dismounting the control module (see figure 7, page
46):

1. First pull the control panel forwards and take it off.
2. Unscrew the screw in the centre of the control mod-

ule, slide the control module cover slightly down-
wards and take it off.

3. Unscrew the captive screw and slightly lift the con-
trol module at the lower edge.

4. Slide the control module upwards as far as it will go
and then take off the frequency inverter.

Now compress the plastic clip under the upper hous-
ing cover (A). This will open the lock.

Slide the cover forwards and take it off.

FEU+16 .. FKU+260:

With these types, the control module does not need to
be dismounted, in order to take off the housing cover
(see figure 8, page 47).

* Introduce a screwdriver far into the slot of the upper
housing cover (A) and press the clip towards the
right. This will open the lock.

* Next, slide the housing cover downwards.

Dismounting the lower housing cover:

* Introduce the screwdriver into the slot of the lower
housing cover (B) and press it slightly towards the
left. This will open the lock.

* Next, slide the lower housing cover downwards.

* In the accessories kit: Place the delivered gasket (D)
around the frequency inverter in such a way that the
free space between the switch cabinet wall (C) and
the Fl is sealed airtight.

* Mount the VARIPACK frequency inverter to the
switch cabinet wall using 4 fixing screws (E) (see fig-
ure 8, page 47).

FGU+32 .. FKU+260:

» With these types, the additional lateral fastening
clips must be fixed with screws. They are included in
the through-switch cabinet mounting kit.

Then replace upper and lower housing covers or slide
them on until the plastic clips lock.

e Information

I If mounting is continued directly with the electric
connection, the lower housing cover can remain
unmounted.

FDU+6 and FDU+12:

* Replace control module and slide it upwards until the
clip locks.

+ Screw in captive screw.

» Place the control module cover until the clip locks
and tighten it.

CB-100-1 RUS
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Fig. 7: Dismounting the control module
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A Upper housing cover
C Switch cabinet wall
E Fixing screws

4.5 Mounting the fixtures for power connection cables
and control cables

The fixtures for the power connection cables and con-
trol cables are delivered as standard in the accessories
kit and must be mounted together with the ferrite core
or the ferrite cores (see figure 10, page 51) up to
VARIPACK housing size FJU+145, in order to achieve
the EMC class C2.

Graphical explanations, see figure 9, page 48.
Mounting the rear fixture for the power connection
cables:

* Remove the lower housing cover (see chapter
Through-switch cabinet mounting (option), page 43).

» Place the fixture from behind at the bottom on the
two fixing holes and insert the delivered screws from
the front and tighten them.

* Replace the lower housing cover.

D>

Fig. 8: Detailed view of the through-switch cabinet mounting (ex-
ample FDU)

B

Lower housing cover

D Gasket (in the accessories kit)

Mounting the front fixture for the control cable:

Remove the control module cover (see chapter
Through-switch cabinet mounting (option), page 43).

Unscrew the interface extension containing the real-
time clock. To do so, loosen the captive screw from
the interface extension and press the right and left
plastic clips towards the inside. This will open the
lock.

Pull out the interface extension towards the front.

Screw the fixture for the control cable into the now
visible right and left fixing holes from the front using
the enclosed screws.

Replace the interface extension until the plastic clips
lock and tighten the captive screw.

Screw down the control module cover again.

CB-100-1 RUS
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Fig. 9: Mounting the fixtures for power connection cables and control cables using the example of FEU+16 for switch cabinet mounting

A Front fixture for control cables

5 Electrical connection

Before performing any work on the electrical system:

DANGER
A Life-threatening voltages inside the frequency
inverter housing!
Contact can lead to serious injuries or death.
A Never open the Fl housing in operation! Switch
off the main switch and secure it against being
switched on again.
Wait for at least 5 minutes until all capacitors
have been discharged!
Before switching on again, close the Fl housing.

DANGER

A As soon as the VARIPACK frequency inverter is
energized, the capacitors in the FI DC link are
charged.
From this moment on, all electrical components
in the VARIPACK frequency inverter present
risks!

The operation of the VARIPACK frequency inverter re-
quires the following electrical connections:
* VARIPACK earth connection.

* VARIPACK power connections (power cable and
motor cable)

* VARIPACK control connections.

B Rear fixture for power connection cables

For the layout of the cable diameters, fuses and tight-
ening torques of the earth and power connections, see
table 3, page 49.
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Type

Rated in-

put current torques (in Nm)

FDU+6

FDU+12
FEU+16
FEU+24
FGU+32
FGU+38

FHU+45
FHU+60
FHU+73
FJU+87
FJU+105
FJU+145

FKU+180
FKU+205
FKU+260

Amp.

7.6
10.6
14.5
20.4
28.5
33.5

40
54.7
66.2
78.8
95.8

130

160
198
236

Power connections

0.05 .. 6 mm’

1..10 mm’

(16 mm? with cable

connector)
1.3 .. 25 mm’

Pin M8 for cable lugs
or wire end sleeves
up to a length of

26.5 mm

(min. 25 mmz)

M8 pin for cable lugs
or wire end sleeves
up to a length of

32 mm

(min. 25 mmz)

Tab. 3: Cable diameters, tightening torques and fuses

Nm

0.56 ..
0.8

1.35

2.0

20

20

Minimum .. maximum cable diameters and tightening

Earth connections

M4

ring cable lug

M4

ring cable lug

M5

ring cable lug

M8

ring cable lug

M8

ring cable lug

Nm

1.8

1.8

3.6

20

20

Fuses
Rated fuse

current (amp.)

Stand- UL,
ard cUL
10 10
16 20
20 25
25 30
32 40
40 50
63 60
80 80
100 100
125 125
160 150
200 200
250 250
315 300
400 350

D>

Type

Class J
Class J
Class J
Class J
Class J
Class J

Class J
Class J
Class J
A50QS-125-4
A50QS-150-4
A50QS-200-4

A50QS-250-4
A50QS-300-4
A50QS-350-4

CB-100-1 RUS
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5.1 Earth connection

EN 61800-5-1 (product standard for adjustable speed
electrical power drive systems) and

DIN EN 50178 DIN VDE 0160 (Electronic equipment
for use in power installations) have special earth re-
quirements as soon as an earth leakage current of
3.5 mA is exceeded.

» The protective earth conductor cross-section for the
line conductors (L1, L2, L3) < 16mm? must, in single
wire, be 10 mm? or must have two wires with the re-
spective phase cross-section each.

* For line conductors (L1, L2, L3) 2 16 mm? and < 35
mm?, the protective earth conductor must have a
cross section of 16 mm?2.

» For line conductors (L1, L2, L3) > 35 mm?, the pro-
tective earth conductor cross-section must be at
least 50% of that of the phases used (L1, L2, L3).

All exposed metal parts in the VARIPACK frequency in-
verter are protected with a basic insulation and connec-
ted to the protective earth conductor.

WARNING

The VARIPACK frequency inverters can gener-
ate a direct current in the protective earth con-
ductor.

Risk of electric shock upon contact!

Wherever a residual current device (RCD) or a
residual current monitoring device (RCM) is
used for protection against direct or indirect con-
tact, only a RCD or RCM of type B (according to
IE/EN 60755) is permitted on the power supply
sidel!

>

Residual current circuit breakers (RCD or Fl switch)

* Use only Fl circuit breakers (RCD) sensitive to all
types of currents of type B that are capable of also
detecting residual direct currents.

« Select the RCD with respect to the system configura-
tion and environmental conditions.

5.2 Power connections (power cable and motor cable)

DANGER

Wrong or insufficient earthing may result in life-
threatening electric shocks upon contact with
the VARIPACK frequency inverter!

A Earth the complete VARIPACK frequency in-
verter permanently and check the earth contacts
at regular intervals!

Prior to any intervention in the device, check all
voltage connections for proper insulation.

Graphical explanations, see figure 10, page 51.

» Guide power cable and motor cable through the in-
tended cable entries under the cable clips into the
VARIPACK frequency inverter (see figure 10, page
51) and connect to the power terminals. Observe
the tightening torques of the terminals (see table 3,
page 49).

— Connect the power cable to the terminals L1, L2,
L3 and the protective earth conductor.

— Connect the motor cable to the terminals U(M1),
V(M2), W(M3) and the protective earth conductor.

— Observe the information regarding electromag-
netic compatibility (EMC) (see chapter Electro-
magnetic compatibility (EMC), page 59)!

» As standard, the VARIPACK frequency inverters are

equipped with a shut-off function, the Safe Torque
Off (STO). Due to the STO function, the main con-
tactor before or after the VARIPACK frequency in-
verter may be omitted (see chapter Schematic wiring
diagram, page 55). For further information on the
STO function, see chapter Safe Torque Off (STO),
page 60.
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L TR
5 L1237 (M1 M2 M)
XX X

B C

Fig. 10: Power connections (power cable and motor cable) with fix-
ture

B Power cable / termin-
als for power supply

D Cable clips

A Earth connection

C Motor cable / motor
terminals

E Ferrite core

5.3 Control connections (inputs and outputs)

Information

To meet the EMC and safety requirements, the
control module must be connected to the pro-
tective earth conductor outside the device!

= @

Information

The entire external wiring must be approved for
maximum system voltage!

All control and signal terminals guarantee safety
extra low voltages (PELV), i.e., they are protec-
ted by double insulation.

= @

Specification of the control connections:

* Lines without and with wire end sleeve according to
DIN 46228 Part 1: 0.25 .. 1.5 mm?=

* Lines with wire end sleeve according to DIN 46228
Part 4 (insulated wire end sleeve): 0.25 .. 0.75 mm?=

Digital inputs
* Function
— X13:2: DI1 (Start)
Compressor start command.
— X13: 3: DI2 (Force)

Operation of the compressor at a minimum fre-
quency of 50 Hz.

— X13: 4: DI3 (pel > pe2)
External control: without function.

With extension module: Switch over from evapor-
ation temperature setpoint 1 to 2.

— X12: 1: DI4 (pc1 » pc2)
External control: without function.

With extension module: Switch over from con-
densing temperature setpoint 1 to 2.

- X12:2: DI5
Reset of faults.
- X12:3: DI6
Automatic detection of the extension module.
» Technical data
— Status:
Off:0..5V DC
Undefined: 5.. 15V DC
On:15..24V DC
— Max. input voltage: +30 V DC
— Input impedance: 3.3 kQ.
— Input current: 7.3 mA £10% at 24 V DC

Analogue inputs
» Function
- X11:1: Al1 (n/ pe)
External control: Setpoint as 4 .. 20 mA signal.

With extension module: Input for low pressure
coming from the extension module.

- X11:2: Al2 (n/ pc)
External control: Setpoint as 0 .. 10 V signal.

With extension module: Input for high pressure
coming from the extension module.

» Technical data
— Input signal: 0 .. 10V or4 .. 20 mA

CB-100-1 RUS
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— Max. input current: <25 mA (current signal)

Max. voltage: 250 V AC or 30 V DC

Protection from inductive or capacitive loads must
take place by external measures.

— Max. input voltage: + 24 VV DC (voltage signal)

— Input impedance:
Max. current: 3 A of resistive load.

Voltage range: 22 kQ

Current range: 120 Q o Information
I The STO inputs must be activated to allow the

Digital outputs compressor to start!

Function STO (input circuit)
— X12:4: DO3 (FsC2) .
» Function (see chapter Safe Torque Off (STO), page
External control: without function. 60)
With extension module: Start of the 2nd com- — X10: 1: Input A and X10: 3: Input B.
pressor.

STO inputs (Safe Off Torque).
Inputs must be switched simultaneously.
— X10:2: 0V and X10:4: 0 V.

» Technical data
— Output signal: 24 V DC (minimum 21V DC)

— Max. output current: 140 mA. . . .
Connection to earth required. Terminals are con-

(The maximum available total current is 140 mA, nected internally. Thus, only a cable core is re-
either individually or as the sum of digital outputs quired.
and the + 24 VV DC power supply on the user

side). » Technical data
— Status:
Off (recommended): 0.. 5V DC
Undefined: 5.. 15V DC
On (recommended): 21.6 .. 26.4V DC

— Max. input voltage: £ 30 V DC

Analogue outputs
* Function
- X11: 3: AO1 (VfG)
External control: without function.

With extension module: Activation for condenser

fan0.. 10 V. STO status
- X11: 4: AO2 » Function (see chapter Safe Torque Off (STO), page
Reserve. 60)
. Technical data — X10: 5 status A » X10: 6: Status B
- Outputsignal: 0.. 10 V. i the safo state, 16, I the Pl doos not allow the.
— Max. output current: 10 mA, with short-circuit pro- motor to produce a torque.

tection.
* Technical data

— Output impedance: Voltage range =z 1 kQ.

Potential-free semiconductor relay.

Relays

Max. voltage: £ 30 V.
* Function

- X14:1: DO1A > X14: 2: DO1B

Compressor ready-to-operate.

- X14:1: DO2A » X14: 2: DO2B

Compressor is running.

Max. output current: 150 mA.

Thermal overload protection integrated.

Resistance between the output terminals: <6 Q.

¢ Technical data

— Potential-free relay.
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5.4 Operating modes 5.4.1 Capacity control of the compressor depending

The VARIPACK frequency inverter can be operated in on an external setpoint signal

two different operating modes: "Min .. Max" control characteristic

» Capacity control of the compressor depending on an
external setpoint signal (see chapter Capacity con-
trol of the compressor depending on an external set-
point signal, page 53).

The VARIPACK frequency inverters can be activated

without change in parameters by a 0 .. 10 V or

4 .. 20 mA signal according to the "Min .. Max" control

characteristic.

» Capacity control of the compressor depending on the
evaporation pressure, which will require the optional
extension module for pressure control (see chapter
Capacity control of the compressor depending on the
evaporation pressure using the extension module for
pressure control (option), page 57).

e In the "Min .. Max" control characteristic, the com-
pressor will start as soon as the DI1 (X13: 2) start
command is given. The setpoint signal will control
the frequency linearly between the minimum and
maximum frequencies of the compressor.

— Ifa0..10V signal is used, it must be connected

In addition to direct evaporation pressure control, the to the input AI2 (X11: 2).

condenser fan can also be controlled viaa 0 .. 10V
output signal and a second compressor can be connec- — Ifa4 .. 20 mA signal is used, it must be connec-
ted. ted to the input Al1 (X11: 1).

Graphical explanation of the "Min .. Max" control char-
acteristic, see figure 11, page 53.

f [Hz] f[Hz]
f

max

Fig. 11: "Min .. Max" control characteristic
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"0 .. Max" control characteristic The setpoint signal presets the frequency to a value

. S " L between 0 Hz and the maximum frequency. If the
Alternatively, the "Min .. Max" control characteristic can . . o e
) " " . signal is > 1% but lower than the minimum frequency
be switched to "0 .. Max" by a change in parameter. .
of the compressor, the compressor will run at the
minimum frequency.

In the "0 .. Max" control characteristic, in addition to
theoDI1 (X13:.2) star.t command,.a setpoint signal of Graphical explanation of the "0 .. Max" control charac-
> 1% (0.1 V) is required for starting the compressor. o ;

teristic, see figure 12, page 54.

f[Hz]

f[Hz]

max

min’ |

00,2 2 4 6 8 10 12
2% U vl

Fig. 12: "0 .. Max" control characteristic
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Schematic wiring diagram

Connect the VARIPACK frequency inverter in accord-
ance with the schematic wiring diagrams. Mount the
control switches S1 to S3 in the switch cabinet.

Individual connection of the compressor motor accord-
ing to the selected motor version and design. For de-
tails concerning the motor connection, see inside the
terminal box of the compressor.

The schematic wiring diagrams include an optional oil
monitoring. Without such a monitoring, the Delta-PII re-
spect. OLC-K1 and the components S3 and H2 can be
omitted. The auxiliary relay K11 and the pressure
switches F5 and F6 should in this case be installed in
path 15 at the connection 14 of the SE-B1.

In contrast to the safety levels obtained by VARIPACK
frequency inverters (PLe, SIL3), the integration in the
system shown in the schematic wiring diagrams corres-
ponds to a max. safety level of (PLd, SIL2). The actual
safety levels valid for the entire system can exclusively
be calculated by the system manufacturer! The obtain-
able safety level shown in the schematic wiring dia-
grams is usually satisfactory for refrigeration systems.
For comparison: a simple contactor circuit that is usu-
ally used, without using two contactors with mutual
monitoring connected in series, corresponds to a max.
reachable safety level of PLc/SIL2. The required safety
level must be defined by the system manufacturer on
the basis of a risk assessment. For further information,
see chapter Safe Torque Off (STO), page 60.

Abbr. Component

B1 Control unit (cooling demand) or com-
mand for compressor start (release sig-
nal from the system controller) or con-
troller On/Off

F1 Main fuse

F2 Compressor fuse

F3 Control fuse

F12 Oil heater fuse

F17 Control transformer fuse

H1 Signal lamp "over temperature" (motor
and discharge gas)

H2 Signal lamp "Qil supply fault"

H6 Signal lamp "Ready-to-operate"

K10 Auxiliary relay "Compressor is running"

K11 Auxiliary relay "Compressor release"

M1 Compressor

N1 VARIPACK frequency inverter (FI)

Q1 Main switch

R1..6 PTC sensor in the motor winding

D>

Abbr. Component

R7 Discharge gas temperature sensor (op-
tion)

R8 Oil heater (option)

S1 Control switch (on/off)

S2 Fault reset "over temperature" (motor
and discharge gas)

S3 Fault reset "Oil supply fault"

T Control transformer (for example 230 V)

Y2 Solenoid valve "Liquid line"

Tab. 4: Legend for the schematic wiring diagrams VARIPACK
SE-B1: Protection device.
Delta PIl or OLC-K1: Oil monitoring (option).

CB-100-1 RUS
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5.4.2 Capacity control of the compressor depending
on the evaporation pressure using the extension
module for pressure control (option)

Installation of the extension module kit (part number
347 972 01):

* Plug the extension module into the top slot of the Fl
control module and tighten the screw.

» Ratiometric pressure transmitter

— Install the pressure transmitter labelled
"2CP5-71-49" on the low-pressure side.

— Install the pressure transmitter labelled
"2CP5-71-47" on the high-pressure side.

— In the case of Schrader valves, install the pres-
sure transmitters without a copper gasket ring to
ensure safe opening.

For the wiring of the extension module, see schematic
wiring diagram.
Function and technical data of the extension module
e X1:1,2and 3
— Input for ratiometric low-pressure transmitter.
— Correct function is indicated by blue LED.
e X1:4,5and 6
— Input for ratiometric high-pressure transmitter
— Correct function is indicated by red LED.
o X2:1

— Analogue output for transmitting the low-pressure
value to the FI (X11: 1: Al1).

« X2:2

— Analogue output for transmitting the high-pressure
value to the FI (X11:2: Al2).

+ X3:1

— Input for 24 V DC power supply coming from the
Fl (X12: 5).

e X3:2,3,4,5and 6
— 24V DC outputs.

— Allow simple wiring of the digital inputs of the fre-
quency inverter.

« X4:4

— Digital output for automatic detection of the exten-
sion module by the frequency inverter
(X12: 3: DI6).

D>

— Digital input for receiving the start command for
the 2nd compressor from the frequency in-
verter(X12: 4: DO3).

— Switches the relay X5.
X5:1and 2

X4:5

— Potential-free relay for starting the 2nd com-
pressor.

— Max. voltage: 250 V AC.

— Protection from inductive or capacitive loads must
take place by external measures.

— Max. current: 6 A of resistive load.

CB-100-1 RUS
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Fig. 14: Schematic wiring diagram with extension module
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5.5 Electromagnetic compatibility (EMC)
For an overview, see figure 15, page 59.

The VARIPACK frequency inverters comply with the
EU EMC directives 2014/30/EU and 2004/108/EC.

Interference immunity:

« EN 61000-6-1:2007, immunity for residential, com-
mercial and light industrial environments.

* EN 61000-6-2:2005, immunity standard for industrial
environments.

The emission of the frequency inverters is regulated by
the product standard EN 61800-3, which distinguishes
between categories C1 - C4. Compared with the gen-
eric standards, the category C2 according to EN
61800-3:2004 corresponds to EN 61000-6-4-2011. The
category C3 is not transferable. The text below only
refers to C categories.

General EMC requirements for meeting category C2:

* Use of a shielded cable between FI and motor (mo-
tor cable), see figure 10, page 51.

— Connect shield on both sides.

— Use a compressor terminal box made of metal
and a screwed EMC cable gland.

— Guide the shield in the switch cabinet to the
VARIPACK and connect it on the cable fixture of
the VARIPACK .

¢ The motor cable

D>

— should be installed separately from the supply line
and the control lines, if possible. If a parallel in-
stallation is unavoidable, maintain a clearance of
at least 0.25 m.

FDU+6 .. FJU+145:

» are equipped as standard with an integrated EMC fil-
ter for category C2.

* meet the above-mentioned generally applicable
EMC requirements and the requirements of category
C2.

— However, for some types, a metal switch cabinet
with attenuation must be used, to ensure that the
limit values of the radiated interferences are not
exceeded (see figure 15, page 59).

If the EMC requirements of category C3 are sufficient,
the line length between FI and motor may be up to

50 m. In this case, it will not be necessary to use a spe-
cial switch cabinet either.

FKU+180 .. FKU+260:

+ are equipped with an integrated EMC filter for cat-
egory C3. To meet category C2, external EMC filters
are available on request.

e Information

I The VARIPACK frequency inverters can still
generate interferences in residential areas. In
this case, additional protective measures must

be taken!
— should not cross other cables. If they do, crossov-
ers must be made at a triangle!

Fi FOU [ FEU [ Fau [ FHU [ Fau 1 FeU

EM &81800-3 _ _

Caiagary C1 Epechc Slerin Specihc ar in Epacilic fharin Urisilable Unguitabis WrsLisakls
prapsdration peip Eraton [ ra peaara Hicsn

Calegory €2 Solor cable Mofiair cable Slolor cable fdofar cabla Iotor cable Epaoitic filfer
Z 10m % 0m = 10 m 2 0m 2 Ikm fipony e at)

Calagory G3 Molor cabla McBar cabla Mgtor cabla Moo cabla Motor cabls Ta ba dafinad
4 &0 m % GOm 4 &0 m £ G0m % i m

Wihen mounted in a metal switch cabinet with the required attenuation betwesn

Calagary G 35 ., 100 MHZ 35 100 MHzZ 30 ., 150 MHZ Pt apphcabla Nt appl catie Ha applcabla
at 14 g2 a'.":-nE at 2 B _

Calagany G2 35 ., 100 MHz e apsefic 3 ., 150 MHz 30 1000 MHz 3, 1000 WHz 30 1000 MHE
ath g8 SRTIoh Sabret &t 10 =28 at10dB al 10 d2 a2t 1048

requinad
Caimgory C3 Mo spucdic Mo spzathiz Mo spacd c Mo spaahic N spaod: Mo snecrhe
E awilch cabinsl BRTIch Calbins! awitch cabing awilch cabires Ewitch cabinsl LR cabinet

raigL resd regquined el red rogquined racpired B i

Fig. 15: Overview of the VARIPACK frequency inverter requirements for meeting the different EMC categories
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5.6 Safe Torque Off (STO)

As standard, the VARIPACK frequency inverters are
equipped with a certified and safety-tested shut-off
function, Safe Torque Off (STO).

» The STO function ensures that no torque-generating
energy can act any more on the compressor motor.
This will prevent an unexpected start according to
EN 60204-1 Section 5.4.

» The STO function safely deletes all pulses of the
drive. The drive is safely free of torque. This state is
monitored inside the drive.

* The STO function allows the main contactor up-
stream or downstream of the VARIPACK to be omit-
ted. Instead of being switched as before via the main
contactor, the STO, switched via the high-pressure
switch or other safety-relevant protective functions,
can shut off the compressor directly.

DANGER

The STO function is not a galvanic isolation and
may therefore not be used for maintenance or
repair work!

It is only an electronic protective function during
normal operation of the VARIPACK frequency
inverter.

Prior to performing maintenance or repair work,
the VARIPACK must be completely disconnec-
ted from the mains supply using a suitable elec-
trical disconnecting device and proper isolation
of all voltage connections must be checked!
Switch off the main switch and secure it against
being switched on again.

Wait for at least 5 minutes until all capacitors
have been discharged!

> P>

Information

The STO function is a factory built-in and tested
function.

Repairs on VARIPACK frequency inverters
equipped with STO function may only be carried
out authorized staff.

Any unauthorized attempt to repair or dismantle
the VARIPACK will void the guarantee and may
impair the STO function.

As soon as the VARIPACK frequency inverter
will detect an internal STO error, it must be elim-
inated immediately.

il @

Defined switching points are no longer guaran-
teed if lines are too long or incorrectly installed.
Maximum line length to terminals X10/01,
X10/03, X10/05 and X10/06: 25 m!

Install lines only inside the switch cabinet or the
Fl housing!

' NOTICE

» For high safety requirements, two independent STO
control channels have been implemented in the
hardware. The STO circuit is designed such that
upon occurrence of an error in a channel, the second
channel ensures that no inadvertent operation of the
VARIPACK frequency inverter takes place.

» The activated STO function overrides all attemps to
start the compressor. This means that if the STO
function is switched by one or both STO control in-
puts, the compressor will not start. This is also true
if, for example, an internal software error should res-
ult in a start attempt.

Safety specifications:

According to EN ISO13849-1 and EN 61800-5-2, the
VARIPACK frequency inverters have the following
safety characteristics:

Safety level reached by the frequency inverters

@

SIL Safety integrity level SIL3
PL Performance level PLe
Underlying safety characteristics @
PFH Probability of dangerous 2,3x10°
failures per hour
MTTF, Mean time to dangerous 100 years
failure ®
DC Diagnostic coverage 98.6% —
high
SFF Safe failure fraction 99% — av-
erage
Ty Mission time 20 years

Tab. 5: VARIPACK safety characteristics according to EN
ISO12849-1 and EN 61800-5-2

@: The indicated safety levels and the respective
safety characteristics are applicable for the VARIPACK
frequency inverter if both STO inputs can be activated
independently of each other. Depending on the integra-
tion into the system, the safety level of the complete
system can be lower and must be calculated by the
system manufacturer.
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®@: The safety characteristics used for determining the
safety level are listed to be able to calculate the com-
plete system.

®: The standard EN ISO13849 limits the MTTF, value
to 100 years.

STO function test

During the commissioning and during an interval to be
defined by the system manufacturer on the basis of a
risk assessment, all safety devices and the functions of
the entire safety chain must be checked for correct
functioning. Based on the schematic wiring diagrams
(see chapter Operating modes, page 53) the STO func-
tion including the system integration can be checked
using the following procedure:

» Put the compressor into operation.
» Trigger the high-pressure switch (F5).

— The compressor must be switched off immediately
and the frequency inverter must send an STO
fault message.

» Close the high-pressure switch and/or the safety
chain.

— The STO fault is unlocked and the compressor is
restarted after a defined time delay.

6 Control functions

Graphical explanations of the control functions de-
scribed in the following sections, see figure 16, page
62.

Compressor start and STO

The compressor can only be started when it is released
(STO input closed), the start command is given (DI1
closed) and the start-to-start interval and the stop-to-
start interval (10 s) of the compressor has elapsed.

For a control by means of an external setpoint signal
and "0 .. Max" control characteristic, a setpoint > 1%
must also be active.

As soon as the start command is cancelled (DI1), the
compressor is shut down via the ramps.

If the release is cancelled (STO), however, it is directly
switched off.

"Ramps"

To optimize the operating performance, the compressor
ramps can be adjusted. For slow reacting systems such
as water chillers or refrigeration systems with only one
evaporator, we recommend selecting slower ramp

D>

times while compound systems may require faster
ramps. Apart from the limitation of the external setpoint,
these ramps define the frequency change for the
"Force" function.

As standard, the shortest ramps are set for the respect-
ive compressors. To start and stop the compressor,
that means below the minimum frequency, the optimum
ramps are fixed in the VARIPACK frequency inverter
and therefore ensure a safe and reliable compressor
start.

"Start-to-start interval" (Time interval between two
compressor starts)

The compressor start activated by a VARIPACK fre-
quency inverter results in a lower mechanical stress on
the compressor drive gear and less heating of the mo-
tor compared to a direct start. By this, a higher number
of compressor starts per hour are allowed. An excess-
ive number of compressor starts, however, should be
avoided.

The "start-to-start interval" limits the maximum number
of compressor starts. If the defined time since the last
compressor start has not yet elapsed, the compressor
start is delayed. If the compressor is operated for a
longer period than the "start-to-start interval", it can be
restarted immediately after the stop. As standard, the
minimum "start-to-start interval" recommended for the
compressor is set. It can be extended to any desired
period in order to improve the operating performance of
the system and to increase the system efficiency by
avoiding very short cycles. If required, shorter time val-
ues than the preset and recommended ones can be
configured.

Relay "Compressor running" (DO2)

The relay "Compressor running" indicates the operating
condition of the compressor. It can be used, for ex-
ample, for switching off the oil heater or switching on
the additional fan or as a signal for the electronic ex-
pansion valve. As standard, the relay is switched on
after a successful compressor start after having
reached the minimum frequency and is switched off as
soon the frequency falls below the minimum value.

As an option, advanced or delayed switching of the re-
lay can be set. By setting a negative time interval, the
relay switches prior to the compressor start according
to the set interval. By setting a positive interval, the re-
lay switches after the compressor start, delayed by the
set time interval. An advanced relay can be used, for
example, to activate a start unloading, a delayed relay,
however, can be used to open the oil solenoid valve in
semi-hermetic screw compressors.
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"Hold time after start at minimum frequency"

After the compressor start in temperature-controlled
systems with only one compressor there may be signi-
ficant pressure drops in the low-pressure circuit. The
reason for this is that, due to the high setpoint devi-
ation, the compressor is powered up too fast so that the
pressure cannot be regulated quickly enough by the ex-
pansion valve. This can be avoided by setting a time in-
terval after the start during which the minimum fre-
quency of the compressor is maintained before the
compressor switches to normal operation. As standard,
the value of 0 s is set.

Operation at 50 Hz (Force)

In case of long pipelines and rising lines or a not optim-
ally dimensioned suction gas line, there is a risk of oil
migration during the long partial load phases. If the fre-
quency and therefore the mass flow is increased, the
oil can be circulated back and a compressor shut off
can be avoided. This can be realized by the "Force"
function of the VARIPACK frequency inverter. If a lack
of oil in the oil tank or compressor is reported, the di-
gital input DI2 of the VARIPACK frequency inverter can
be activated to operate the compressor at least 50 Hz.

"Resonances avoidance"

If vibrations which cannot be eliminated easily occur in
a specific range of operating frequencies, these fre-
quencies can be avoided. For this, two frequency
ranges can be defined in which the compressor does
not remain during operation. When the setpoint ex-
ceeds the defined initial value, the frequency remains
constant until the setpoint has exceeded the end value
and the frequency range is skipped. When shutting
down, the frequency is maintained accordingly until the
setpoint has fallen below the initial value.

Automatic limitation of the maximum frequency

During operation in the field weakening mode, the
VARIPACK frequency inverter limits automatically the
operating frequency as soon as the maximum operat-
ing current of the compressor or the VARIPACK fre-
quency inverter is reached. This allows an economic di-
mensioning of the combination of compressor and
VARIPACK without running the risk that the VARIPACK
frequency inverter under exceptional operating condi-
tions (high condensing temperature, start-up or start
after a long standstill) switches to fault due to thermal
overload.
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Fig. 16: Graphical representation of the general control functions
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6.1 Extension module for pressure control

Graphical explanations of the control functions of the
extension module for pressure control described in the
following sections, see figure 17, page 64.

Basic function and minimum settings

If the extension module for pressure control is connec-
ted with the VARIPACK frequency inverter, this is im-
mediately detected by the VARIPACK frequency in-
verter which then enables the relevant parameters for
the extension module.

Apart from the basic settings, at least the following
parameters must be set for direct control:

* Refrigerant

» Evaporation temperature

» Evaporation temperature limiter (pump down)
» Condensing temperature

The compressor control is based on the so-called pump
down logic. For this, the digital start input (DI1) must be
permanently closed or can be used to release a control
switch. The compressor is switched on as soon as the
evaporation temperature exceeds the setpoint and
stops when the evaporation temperature falls below the
set value of the evaporation temperature limiter (pump
down).

In operation, the VARIPACK frequency inverter controls
the set evaporation temperature by regulating the com-
pressor frequency and by switching on/off the fixed fre-
quency compressor (relay FsC2, X5: 1 and 2). The reg-
ulation speed can be adjusted to the requirements by
setting the P band.

The set condensing temperature can be regulated via
the analogue output by means of the 0 .. 10 V signal. In
order to guarantee the most efficient level of operation,
it is recommended to set the minimum allowable con-
densing temperature of the compressors if the system
allows doing so. If the condensing temperature ex-
ceeds the setpoint, the rotation speed of the fans is in-
creased accordingly. By adjusting the P band to the
system inertia, the quality of the control can be optim-
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ized. In addition, a minimum fan speed can be set, if
necessary.

"Evaporation temperature setpoint 2"

By switching the input DI3, the evaporation temperature
setpoint 2 is activated.

"Condensing temperature setpoint 2"

By switching the input D14, the condensing temperature
setpoint 2 is activated. This value can be used, for ex-
ample, as setpoint for heat recovery.

"Condensing temperature limiter"

The condensing temperature limiter reduces the com-
pressor frequency as soon as the set condensing tem-
perature is exceeded. Thus a high-pressure cut-out can
be avoided in many cases since the load on the con-
denser is reduced by lowering the frequency.

"Electronic low-pressure switch"

The low-pressure switch function switches the com-
pressor off as soon as the pressure falls below the set
pressure value. In contrast to the evaporation temperat-
ure limiter (pump down), the compressor is immediately
switched off as soon as this limit value is reached and
is not shut down via the ramp. Moreover, a fault is
stored in the fault memory of the VARIPACK frequency
inverter. As soon as the evaporation temperature set-
point is exceeded, the compressor is restarted.

"Electronic high-pressure switch"

The high-pressure switch function switches the com-
pressor off as soon as the set pressure value is ex-
ceeded. The standard setting and the maximum ad-
justable value corresponds to the maximum operating
pressure of the compressor. The high-pressure switch
is reset as soon as the temperature falls below the set
value of the condensing temperature limiter.

e Information

I The electronic high-pressure switch function
does not replace the type-examinated tested
high-pressure switch according to EN 378!
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Fig. 17: Graphical representation of the general control functions of the extension module
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7 Data communication with the VARIPACK frequency
inverter

7.1 Communication via the BEST software

o Information

I The requirement for installing and using the
BEST software is a PC or a mobile device
equipped with Windows XP or a later version.
Communication with the VARIPACK frequency
inverter for devices without Windows operating
system is only possible via the optional control
panel (see chapter Removable control panel
(with display and keypad), page 66).

The BEST software offers comprehensive access to all
operating data and control parameters and can be
downloaded for free from the BITZER website
(www.bitzer.de).

BEST
Software

O
BEST

Converter

D>

The data link and communication with the BEST soft-
ware can take place via:

« BEST interface converter.
* Direct Ethernet connection.

» Ethernet connection through router/GSM.

BEST interface converter (using RJ12 cable)
* Part number 344 314 01.

* Requirements: PC/mobile device equipped with USB
interface.

* Restrictions: no firmware update possible.
Connecting the BEST interface converter:

* Plug the BEST interface converter into the right
socket (XC3) on the underside of the interface exten-
sion of the VARIPACK frequency inverter using the
RJ12 cable (see figure 18, page 65).
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Fig. 18: Connecting VARIPACK via BEST interface converter and RJ12 cable with a PC/mobile device

Direct Ethernet connection (using RJ45 network cable)

* Requirements: PC/mobile device equipped with Eth-
ernet socket (RJ45).

» A standard network cable is sufficient, no crossed
cable being necessary.
Ethernet connection through router/GSM

* Requirements: PC or mobile device with network ac-
cess.

¢ Local or worldwide access when connected to the In-
ternet via a router/GSM.

Connecting the Ethernet network cable (see figure 19,

page 66):

* Plug the network cable into the VARIPACK control
module at the top.

» To disconnect the cable, the control panel must be
dismounted (see figure 7, page 46, position 1).

* Next, introduce a screwdriver from the front and
press it slightly downwards, in order to unlock the
clip of the network cable.
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Fig. 19: Plug the network cable into the RJ45 slot at the VARIPACK and unplug it again

Establishing communication with the BEST software:

see chapter Commissioning of the VARIPACK fre-
quency inverter, page 67.

7.2 Removable control panel (with display and
keypad)

The VARIPACK frequency inverter can be configured
and monitored completely via the optional removable
control panel (with display and keypad). To do so, in-
sert the SD card delivered with the control panel into
the SD card slot. Afterwards plug the control panel
either directly in the front panel (instead of the cover)
(see figure 7, page 46) or mount it on the outside of the
switch cabinet or on the switch cabinet door using the
kit for external mounting.

Fig. 20: Front and rear view of the control panel with fixing holes and
recess on the back (for external mounting to the switch cabinet)

7.2.1 Kit for external mounting of the control panel

The kit for external mounting of the optional control
panel (part number 347 97 10) consists of:

» Connecting cable (3 m long)
* 4 mounting screws.
Mounting (see figure 20, page 66):

* Mount the control panel on a flat surface, for ex-
ample on the outside of the switch cabinet door.

» Take the recess on the switch cabinet door for the
connections on the back of the control panel into ac-
count (see figure 20, page 66)!

7.2.2 Control panel setup and operation

For this, please refer to the BITZER leaflet 378 204 05
delivered with the control panel.

7.3 Interfaces for communication via Modbus RTU
and Modbus TCP/IP

For communication with higher-ranking system control-
lers or the building control system, the following inter-
faces are additionally available:

* Modbus RTU via RS485
* Modbus TCP/IP via RJ45 network cable

For the explanation and set-up of these interfaces, in-
cluding the register or address definition, see Refer-
ence Guide CG-100.
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8 Commissioning of the VARIPACK frequency
inverter

Establish first:

the communication with the BEST software, see figure
21, page 67:

« Start the BEST software (1).

« Click the New button (2).

« Select the VARIPACK frequency inverter (3).

« Click the ConnEcT button (4).

» The following selection appears: BEST CoNvERTER Or
ETHERNET.

— Selection BeEstT CONVERTER:

Click the ConnNEcT button. This concludes the con-
nection of the VARIPACK frequency inverter to
the mobile terminal device.

— Selection ETHERNET:
A list of all available devices appears.
Select a device.
Click the ConnecT button.
Enter Ethernet password (default "8670")

This concludes the connection of the VARIPACK
frequency inverter to the mobile device.

Fig. 21: Connecting the VARIPACK with the BEST software

Configuring the VARIPACK:

» Capacity control of the compressor depending on an
external setpoint signal:

— Click the CoNFIGURATION button.

D>

— Click the ComPRESsOR button and select the com-
pressor, including the motor code and motor wir-

ing.
— Click the TransmiT button and select and click
TRANSMIT USER SETTINGS TO THE DEVICE.

This completes the basic configuration.

» Capacity control of the compressor depending on the
evaporation pressure using the extension module for
pressure control (option), see figure 22, page 67.

— Click the CoNFIGURATION button.

— Click the ComPrEssOR button and select the com-
pressor, including the motor code and motor wir-

ing.
— Select the corresponding refrigerant.

— If necessary, adapt the temperature and pressure
settings.

— Click the TransmiT button and select and click
TRANSMIT USER SETTINGS TO THE DEVICE.

This completes the configuration.

[ P

Fig. 22: VARIPACK configuration "Pressure control"

9 Fault messages and monitoring functions

Description of the fault types:
"Timed resets":

+ "Timed reset" faults are automatically reset up to 5
times. If the fault is no longer active and the following
time delay of 10 s or 300 s has elapsed, the com-
pressor can be restarted again.
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» After a fault-free operation of 25 minutes, the num-

ber of possible timed resets is reset to 5. This is also

done for an active reset of a fault by means of, e.g.
the BEST software.

P
°

© 0 N O O b W N -

34

Fault

Over voltage

Under voltage

Over current

Stack fault

Stack over current
Current limit

Motor stall

Inverse time (Overload)

Motor 12T (Overload permanent magnet
motors)

Low speed | (Overload at low frequency)
Heatsink overtemperature

Internal overtemperature

Compressor start failed

Line contactor

Phase fail

VDC Ripple

24 V overload

STO active

Internal fan failure

Current sensor

Error of low or high-pressure transmitter
Low or high-pressure cut-out

Tab. 6: Possible fault messages

For a list of the possible causes of a fault as well as for
the instructions regarding the troubleshooting, see
BEST software.

"External resets":

Faults of the "External reset" type are reset if the
fault is no longer active and a reset command is re-
ceived. The reset can be done via the BEST soft-
ware by pressing the red key on the control panel or
via the digital input (DI5) or via Modbus.

Warning Fault type

X
X

>

"Timed reset" 10 s

"Timed reset" 10 s

"Timed reset" 300 s
"Timed reset" 300 s
"Timed reset" 300 s
"Timed reset" 300 s
"Timed reset" 300 s
"Timed reset" 300 s
"Timed reset" 300 s

"Timed reset" 300 s
"Timed reset" 300 s
"Timed reset" 300 s
"Timed reset" 300 s
"Timed reset" 10 s
"Timed reset" 10 s
"Timed reset" 10 s
"Timed reset" 10 s
"Timed reset" 300 s
"Timed reset" 10 s
"Timed reset" 10 s
"Timed reset" 10 s
"Timed reset" 300 s
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10 Maintenance

DANGER
Life-threatening voltages inside the frequency
inverter housing!

Contact can lead to serious injuries or death.
A Never open the Fl housing in operation! Switch
off the main switch and secure it against being
switched on again.
Wait for at least 5 minutes until all capacitors
have been discharged!
Before switching on again, close the Fl housing.

>

Authorized staff

Maintenance work may only be carried out by qualified
electricians. Current guidelines apply with respect to
the qualification and expertise of the specialists.

o Information

I For reasons of guarantee, reliability and quality,
only qualified staff may carry out repairs on this
device. Unless stated otherwise, the VARIPACK
frequency inverters must not be dismantled. In
case of operating failure, the VARIPACK fre-
quency inverter must be returned.

Regular and preventive maintenance work

As part of regular service work on the system:

¢ Check the switch cabinet filter mats and clean or re-
place them, if necessary.

Every 5 years as part of preventive maintenance:
* Replace the cooling fans of the power stack.

* Replace fans in the heat sink (see chapter Replacing
fans in the heat sink, page 69).

10.1 Replacing fans in the heat sink

Prior to performing maintenance work on
the VARIPACK frequency inverter:

CAUTION

In operation, the heat sink of the VARIPACK fre-
quency inverter will get hot.

Risk of burns upon contact!

Prior to performing work on the VARIPACK fre-
quency inverter, disconnect the power supply
and wait for at least 15 minutes until the heat
sink has cooled down.

Technical data of the fan/fans:

e 24V of low voltage

Replacing the fan or fans:

+ if the VARIPACK frequency inverter has been
switched off in normal operation due to overtemper-
ature of the heat sink.

+ as part of preventive maintenance, every 5 years.

Dismounting the fan or fans:

* Remove the two screws at the top of the heat sink
and take off the fan protective grating.

» Take out the fan or fans, pull the plugs of the wiring
and insert the new fan or fans. Make sure that the
correct fan side points to the top. (see figure 23,
page 69).

» Then screw on the fan protective grating again (tight-
ening torque 1.3 Nm).
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Fig. 23: Replacing the fans in the heat sink

Type Part numbers of the fans
(in case of replacement)

FDU+12 .. FGU+38 343 034 01

FEU+16 .. FEU+24 343 034 02

FHU+45, FHU+60, FHU 343 034 03

+73, FJU+105, FJU+145

FJU+87 343 034 04

FKU+180, FKU+205, please contact BITZER

FKU+260
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