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NPEQYNPEXOAEHUA U NPUMEYAHUA, HA KOTOPbLIE HEOBEXOAUMO OBPATUTb BHUMAHME:

-HACTOSALLASA UHCTPYKLIMA MO MOHTAXY, 9KCMNYATALMN U OBCNYXUBAHUIO ABNAETCA HEOTHEMIEMON U
BAXXHOW YACTbIO U3AENUSA U OOMKHA BbiTb NEPEAAHA NOJMb30BATENIO.

-HACTOALLAA MHCTPYKUUA NPEOHA3HAYEHA KAK AJ1A NONb30OBATENA, TAK U ANA NEPCOHATNA,
OCYLUECTBNAIOLENO MOHTAX, BBO[ B 3KCMITYATALUIO N OBCITY>KUBAHUE.

-UHOOPMALIUA NO PABOTE C OBOPYJOBAHUEM, A TAKXE O5 OFPAHMYEHUAX B UCMOJIb3OBAHUWU, NPUBEQEHA BO
BTOPOW YACTUN HACTOSALLENA UHCTPYKLMUN, KOTOPYIO Mbl HACTOMYMBO PEKOMEHOYEM U3YYUTb.

HACTOALLYIO UHCTPYKLMIO HEOBEXOAUMO COXPAHATL HA NMPOTAXEHUU BCETO CPOKA 3KCIITYATALIUU TOPENKW.

1 OBLWME NPABUIA UCMOJIb3OBAHUA

® MoHTax DOKeH OCYLLECTBNATLCS KBannULMpOBaHHbIM
nepcoHanoM B COOTBETCTBUU C UHCTPYKLMSIMM 3aBOAA-M3rOTOBUTENS
N MECTHbIMM HOpMaMK 1 NpaBunamu.

o [log kBanMUUMPOBaHHBLIM MEpPCOHANIoM MOHMMAaeTCsi  NepcoHan,
TEXHUYECKN KOMMETEHTHbIN B cdepe npumeHeHuss obopyaoBaHus
(6bITOBOM MMV NPOMBILLIIEHHOW), B YACTHOCTWU, CEPBUCHbBIE LIEHTPbI,
MMerLLMe paspeLleHne 3aBoaa-u3roToBUTENS.

® 3aBoA-M3roToBUTENb HE HECET OTBETCTBEHHOCTM  3a
HaHECEHHbIN 13-3a OLUMOKN NPU MOHTaXe FrOpenkKu.

® [Ipu pacnakoBke NpoBepbTe LIENIOCTHOCTb 060pyA0BaHMS;

B Clly4ae COMHEHWI He ucnonb3yiTe obopydoBaHue, a obpatutechb K

NOCTaBLUUKY.

Bepernte oT geteit aneMeHTbl YNakoBKWU (OEPEBSIHHBIA SILLMK, MBO3AM,

cKobbl, MONMATUNEHOBbLIE NaKeTbI, MEHOMONUCTUPON, U T.4.).

® [lepen ocyllecTBNEHMEM YUCTKA UMM TEXHUYECKOrO O6CnyXuBaHWUSA
Heobxoanmo obecTtounTb 06OpyaoBaHMe

® He 3akpbiBaiTe pellETKM Noaayvmn Bo3gyxa

® B cnyyae HeucnpaBHOCTM w/unu  HeHagnexawein paboTbl
060pyI0BaHMsI, BBIKMIOYUTE €€, He MNblTalTeCb OTPEMOHTMPOBATb
rOpernky.

Bpen,

Obpawaritecb TONbKO K KBanuduUMpOBaHHbIM cheunanuctam. Bo

nsbexaHve HapyleHuss 6e30nacHOCTU PEeMOHT W3OEenuii  JOIDKeH

OCYLLECTBNATLCS TOMbKO CEPBUCHBLIM LIEHTPOM, MMELLMM paspeLleHune

3aBOA-M3roToBUTENS, [ MCNOMb30BaHNEM NCKIOYNUTENBHO

OopurMHarbHbIX 3anacHbIX YacTel Y NPUHaANEXHOCTEN.

YT06bI rapaHTUpoBaTb HAAEXHOCTb FOPEnkK 1 eé Haanexallyo paboTy

Heobxoaumo:

® OCYyLEeCTBNATL  MNepuoaMdeckoe CcepBUCHOe  obcnyxuBaHue C
npuBreYeHneM KBanmguUMpoOBaHHOIoO NnepcoHana B COOTBETCTBUM C
WHCTPYKUMAMW 3aBOOA-U3rOTOBUTENS;

® Mpu NPUHATMM  pelleHMs O  MpeKpaleHUn  UCMOoNb30BaHUsI
obopynoBaHusi, Heobxoanmo 06e3BpeanTb BCE YacTu, KOTOPbIE MOTYT
MOCNYXWUTb NCTOYHUKOM OMacHOCTH;

® B Criyyae npogaxu ropenku wnv nepefadv OpyroMmy BrnagenbLy,
NPOKOHTPONUPYINTE, YTOOLI BMECTE C Hel Obina nepegaHa HacTosLWwas
WHCTPYKLMS;

o O6GopyaoBaHne [OIMKHO WCMOMb30BaTbCA TOMbKO MO Ha3HaYeHUIo.
MpumeHeHne B JApyrMx Uensax CYATAeTCs HenpaBWIlbHbIM W,
crnepoBaTenbHO, OMNacHbIM.

3aBoa-M3roToBUTENb HE HECET OTBETCTBEHHOCTU 3a Bpesd, NPUYMHEHHbIN

HEMpaBUMIbHbIM ~ MOHTaXOM W 3KChfyaTauuen, HecobniogeHnem

VHCTPYKUMIA 3aBOAA-U3rOTOBUTENSI.

Ecnu ogHO M3 HuXeykasaHHbIX MyHKTOB OyaeT MMeTb MecTo, TO 3TO

MOXET MPUBECTU K B3PbIBaM, BbIAEMNEHUIO TOKCUYHBIX ra3oB (Hanpumep:

okcnga yrnepoga CO) u oxoram, TO €CTb HaHeCTU cepbesHble

NOBPEXAEHWS NIOAAM, XXUBOTHBIM UINN UMYLLLECTBY:

- HecobniogeHne 0gHOro U3 NyHKTOB AaHHOW rMaBbl;

- HecobnoAeHWe npaBun aKcnnyaTaumu;

- HeMnpaBuUIbHbIE MEPEHOC, MOHTaX, PerynupoBaHue unu obcnyxvBaHue

obopynoBaHus;

-1cnonb3oBaHne 06opyaoBaHNUA UMK ero YacTen Unu NpUHagnexHocTen
He Mo Ha3HaYeHUIo

2 MEPbI NMPEQOCTOPOXHOCTU NMPU 3KCIMNYATALIUUN TOPENOK.

® [openka AomkHa OblTb ycTaHoOBreHa B MOMELLEHWM C CUCTEMOWN
BEHTUNAUUW, BBLINONTHEHHOW B COOTBETCTBUM C [OEWCTBYHOLMMU
HOpMaMKn W npaBuiaMu, Npu 3TOM OHAa AOSMKHa OblTb 4OCTATOYHOWM
ONs1 KAYECTBEHHOIO FOpPEeHUs.

® [onyckaeTca wucrnonb3oBaHve 060OpyLOBaHWS,  U3rOTOBIIEHHOrO
UCKMIOYUTENBHO B COOOTBETCTBUM C [OEWCTBYIOLLMMU HOpMamu W
npasuiamu.

o O6GopyaoBaHue A0MKHO MCMONb30BaTbCHA TOMBKO MO Ha3HAYEHWIO.

® [lepen noakntoyeHVeM ropenku ybeamTech, YTO AaHHbIE, yKa3aHHble
Ha Tabnuuke TroOpernku COOTBETCTBYOT [AaHHbIM CETU NUTaHUS

(anekTpu4ecTBo, ras, Au3ens UNu Apyro BUA TONMMBa).

® YacTu ropenku, pacnonoXeHHble psAaoM C MiiaMeHeM U CUMCTEMOMN
nogorpeBa TOMMMBA, HarpeBalwTCs BO BpeMmsi paboTbl ropenku u
OCTalTCA ropsAYMMM B TEYEeHUEe HEeKOTOpPOro BpeMeHu nocne eé
OTKNioYeHns. He npukacanTech K HUM.

B cnyyae npuHATMA pelleHUsi O MpeKpaLleHUuy UCMonb3oBaHUs
obopyaoBaHus no Kakon-nn6o npuyunHe, npuynHe,
KBanMULIMpOBaHHbIN NepcoHarn JOMKEH:

a) obectountb 060pyaOBaHME, OTCOEQUHMB NUTAOLLMIA Kabenb rmaBHOro
BbIKMOYaTens

0) nepekpbITb NoAavy TOMNMBA C MOMOLLbIO PYYHOTO OTCEYHOTO KpaHa.

Oco6ble Mepbl NPeAOCTOPOKHOCTH

® YGeauTecb, YTO BO BpEeMs MOHTaxa ropenka 6bina XxopoLlo
npukpennieHa K TennoreHepatopy, W nnamsa obpasyeTcss TOMbKo
BHYTPU KaMepbl CropaHus TennoreHeparopa.

® [lepen nepBbiM 3anyckoM ropenku WU, No kpanwHen Mepe, oauH pas B
rop, BbI3bIBaTb KBaNMUUMPOBaHHbLIA NepcoHan Anst BbIMOMHEHUs
criegyoLmnx onepauui:

a) perynupoBka pacxoga TOMMvMBa B 3aBMCUMMOCTM OT  MOLLHOCTU
TennoreHepaTopa;

0) perynmpoBka pacxoaa Bo3ayxa, Heo6XoAMMOro Ans ropeHuns Tonnmea
ans obecneyveHunsi, No KpanHen Mepe MMHUManbHo gonyctumoro K
B COOTBETCTBMW C AaHHbIMW TensoreHepatopa W [eWCTBYIOLWMMU
HOpMamu 1 npasBunamu;

B) NpoBepKa KayecTBa CXXUraHusi TONMBa, BO n3bexaHve npeBbILLeHns B
yXOOsAWMX AbIMOBbIX rasax COAEpXaHus BpedHbIX BeLecTs,
YCTaHOBIEHHbIX AEVCTBYIOWMUMU HOPMaMu U NpaBunamu;

r) npoBepka paboTbl perynnMpoBOYHbIX U NPeAOXpPaHUTENbHbIX YCTPOUCTB;

[1) NpoBepka TArn B AbiMOBOW Tpybe;

€) nmpoBepKa 3aTsKKM BCEX CUCTEM MeXaHM4YeCKon OroKMpPOBKM

perynMpoBOYHbIX YCTPOMCTB NOCHE 3aBepLUEHNS HACTPONKH;

npoBepKa Hanuuusi MHCTPYKUMM MO 3Kcniyatauum u obcnyxusBaHuto
ropenky B MoOMeLLEHNN KOTENbHOW.

® B cnyyae aBapwiiHOM OMOKMPOBKU, €€ MOXHO COpoCUTb HaxaB
crneunanbHyto kHonky RESET. B cnyvae noBTOpHOW 6GnokupoBku -
obpaTnTbea B Cry0y TEXHMYECKON MOAAEPXKW, He npeanpuHUMas
HOBBIX MOMLITOK cOpoca.

® Jkcnnyataums U oBCrnyxXuBaHWEe TroOpenku  AOSHKHbI BbINOSHATHCS
MCKIIOYNTENBHO KBANMMULMPOBaHHLIM NEePCOHANoM B COOTBETCTBUM
WHCTPYKUMEA NO 3JKchnyaTtauMm W OeNCTBYIOWMMW  HOpMaMu #t
npasvnamu.

X
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3 OBLUME NPABUIIA NMPU PABOTE B 3ABUCUMOCTU OT TUNA
NMUTAHUA.

3a) SNEKTPOMUTAHUE

® JOnekTpobesonacHocTb 0bopyaoBaHUs obecrneynBaeTcs TOMbKO Mpu
YyCrOBUN  €ro  MNpaBUIIbHOTO  MOAKIOYEHMA K 3ddeKTUBHOMY
3a3eMnsoLEeMy YCTPOWCTBY, BbINOMIHEHHOMY B COOTBETCTBUM C
AencTByoLWMMM HopMamy B6e3onacHocTy.

® HeobxoaMmo npoBepuTb 3a3emnsiollee YCTPOMCTBO, a Takke
nogknioyeHne K Hemy. B cnyyae comHeHus, obpaTtutech K
KBan“dULMpOBaHHOMY NepcoHany Ans  BbINOMHEHWSA TLiaTesbHON
NPOBEPKN 3NeKTpoobopyaoBaHMS, T.K. 3aBOA-N3rOTOBUTENb HE HeCeT
OTBETCTBEHHOCTb 3a Bpep, NPUYUHEHHBIN OTCYTCTBUEM 3a3eMIIEeHNs
yCTponcTBa.

® KannduuMpoBaHHLIA NepcoHan [OIMKeH NpoBEpUTb, COOTBETCTBUE
XapaKTepuUCTUK  JNEeKTPOCeTM U CeveHus mnuTalwmx kabenen
MaKkcuMarnbHow notpebnsemon MOLLHOCTH obopynoBaHus,
yka3aHHOWHa Tabnuyke.

® [InAa nopknioveHns obopyaoBaHWA K SNeKTpoceTM He JonyckaeTcs
MCMONb30BaHNE NEPEXOAHbIX YCTPONCTB, MHOTOKOHTaKTHbIX PO3eTOK
nvnu yanuHuTenen.

® [InAa  noakmioyeHus
MHOrOMOMOCHbIV

Heobxoaum
HopMamm

OGOpy.ﬂOBaHMﬂ K cetn
BblKn4yaTenb B COOTBETCTBUU C




6e3onacHOCTV NO AENCTBYIOLLEMY 3aKOHOA4ATENbCTBY.

® lcnonb3oBaHue niodoro KOMIMOHEHTA, notpebnsioLero
3NeKTPOo3Hepruio, TpebyeT cobnioAeHNs OCHOBHbLIX MpaBwm, TaKuxX
Kak:

a) He npukacaTbcs k 06opygoBaHWE MOKPbIMU UMW BRAXHbIMU YacTAMuU

Tena u/unu Kkoraa Bbl HAXoAMTECh GOCUKOM;

6) He OépraTb aNeKTPONpPoOBOAa;

B) He OCTaBnSATb annapaT Mo BnuUsHMEM aTMocdepHbiX cakTopos

(moxab, CONHUE, U T.4.), 32 UCKIMIOYEHNEM NPEeYCMOTPEHHbIX CIy4Yaes;

r) He gonyckaTb WCMNOMb3OBaHWE annapata AeTbMW U HEOMbITHbIMU

noabMUN.

® He pgonyckaeTcs 3ameHa kabensi NUTaHUsi annapara nosib3oBaTenem.
B cnyyae noBpexaeHus kabens HeOOGXOAMMO OTKMIOYUTL Foperky u
ONns 3aMeHbl 00paTUTBCA MCKIIOYUTENBHO K KBanuduumpoBaHHOMY
nepcoHarny.

B cnyyae oTknoveHuMs annapata Ha oOnpedenéHHbIi  nepuog,

pekoMeHayeTCs  OTKMIOYUTL MNUTaHWe BCEX KOMMOHEHTOB CUCTEMBI,
noTpebnsaLLMX SNEKTPOIHEPIMIO (HAcOChl, ropernka, u T. 4.).

36) TONNUBO: M'A3, AU3ENDb, UNX OPYTME BUAbI

O6wme npaBuna

® [logkntoyeHne ropenku AOSMKHO BbIMOMHATLCS KBanuuULMpoBaHHbIM
NnepcoHanoM B COOTBETCTBAM C [EACTBYIOLMMW HOpPMamu U
npasunamu, T.K. owmbka Npu MOAKMIOYEHUN MOXET CTaTb MPUYUHON
HaHeceHMs Bpeda IioAasM, XUBOTHBIM UMW MMYLLECTBY, 3@ KOTOPbIV
3aBOA-U3rOTOBUTENb HE HECET HUKAKOW OTBETCTBEHHOCTMU.

e [lo MOHTaxa pekomeHayeTcs TWaTensHo NPOYNCTUTL
TONMBONPOBOA, 4YTOObI yAanuTb CryyaiiHble OCTaTKu, KOTOpble MOryT
HapyLUMTb HOpMarnbHyo paboTy ropenku.

® [lepen nepBbiM 3aMyCcKkOM ropernku KBanuuuMpoBaHHbIA NepcoHarn
[OIMKEH NpoBEPUTL:

a) BHYTPEHHIOIO U HapYXXHY0 repMeTUYHOCTb TONSIMBOMNPOBOAA;

0) cooTBeTCTBME pacxoda Tonnmaa TpebyeMon MOLLHOCTU Fopenku;

B) COOTBETCTBME MPMMEHAEMOro TOMMNM1Ba XapakTepucTUKam ropenku;

r) COOTBETCTBME AABMEHNS NOAAYMN TOMMMBA YKa3aHHbIM Ha 3aBOACKON

Tabnuyke AaHHbIM;

e) COOTBETCTBME CUCTEMbl nopayn Tomnmea TpebyemMomy ropenkomn

pacxogy, a Takke HanuuMe BCeX HeobXOAMMBIX KOHTPOIbHO-

N3MepUTENbHbIX U 3aLMUTHBIX YCTPOWCTB, COrNacHoO AeVCTBYOLMX HOPM

1 npaswun.

B cniyyae oTkntoveHust annaparta Ha onpeAenéHHbIN nepuoa, nepekponTe

KpaH MUnu kpaHbl nogayv Tonnuea.

OO6wue npaBuna Npu UcnonbL3oBaHUM rasa

KBanuduumpoBaHHbI NepcoHan AoMmKeH NpoBepUTb:

a) COOTBETCTBME ra30BOW FIMHWM W Ta30BOW pamrbl AEWCTBYHOLUMM

HOpMaMm v npasunam;

6) repMEeTUYHOCTb BCEX ra3oBblX COEAVHEHWN;

B) HanuWuMe CUCTEMbl BEHTUMSALMM B  MOMELLEHWN  KOTENbHOMW,

obecneyvBaloLLell NOCTOSIHHOE MOCTYMMeHe BO3ayXa B COOTBETCTBUM C

OEeNCTBYIOLLMMU HOPpMaMK U NpasBunamMu, Npyv 3TOM OHa AOSKHa ObITb

[0CTaTO4YHOW Ansi KAYECTBEHHOIO ropeHust.

® He wucnonb3ynTe rasoBble TpyObl B KayecTBe 3asemrneHuss Ans

anekTponpubopos.

® He ocTaBnsmnTe HeMCNnonb3yemyto

nepekponTe OTCEYHOM ra3oBbIv KpaH.
® B cnyyae AnuTenbHOro OTCYTCTBUSI MOMb3OBaTeNs nepekponTe
rmaBHbIN OTCEYHOW KpaH nogayu rasa K ropernke.

Ecnu naxHeT rasom:

a) He BKNOYaTb CBET, He MONb30BaTbCA TenedoHOM WNM ApYrMMu

npubopamu, KOTopble MOrn Bbl CTaTb UCTOYHWMKOM MOSIBIEHWS UCKD;

6) HeMeAnNeHHO OTKPbITb ABEPU U OKHA, YTOObLI NPOBETPUTL MOMELLIEHUE;

B) MEPEKPbITb OTCEYHbIE ra3oBble KpaHbI;

r) 06paTUTLCA 3a MOMOLLBIO K KBAaNMULMPOBaHHOMY NepcoHarny.

ropenky BKMHOYEHHOW 1

He 3arpoMoxaatb BEHTUNSILMOHHBIE OTBEPCTUS MOMELLEHUS!, B KOTOPOM
ycTaHoBrneHo obopyaoBaHue BO U3bexaHne BOZHUKHOBEHMWS OMacHbIX
CUTyauuMi, Taknx kak 06pa3oBaHne TOKCUYHbIX U B3PbIBOOMACHbIX
cmecen.lencTBnUA nepcoHana B cny4vyae UHUMAEHTa, KPUTUYECKOTO
oTKasa unu aBapum.

Mpy oBHapyXeHUW yTeuek TomnnmMBa NPeKpaTUTb 3KCMyaTaumio ropernku
[0 BbISICHEHUSI U yCTpaHeHus obpa3oBaHus yTeuvek. PasnuToe xugkoe
3acbinaTtb NECKOM U y6paThb.

Mpy BO3HWMKHOBEHMU NOXapoonacHoW cuTyaumm Heobxoanmo:

® HeMensieHHO 06ecTounTb 060pyAOBaHME;

® 9BaKkympoBaTb Nniogen u3 obnactu noxapa;

@ BbI3BaThb NOXapHYH crnyxoy;

® MpeanpuHATb  Mepbl
cpeacTBamu.

MNpumeHeHne MaHOMeTpPOB:

06bIY4HO MaHOMETPbl OCHALLEHbl PYYHBIM WIIM  KHOMOYHBIM KpPaHOM.

OTKkpblBaTb ~ KpaH  TOMbKO  ANSl  CUMTbIBAHWsSl, NOcrne  Yero

He3aMeanuTenbHO ero 3aKkpbITh

K TyWeHUK noxapa BCEMU BO3MOXHbIMU

NPUMEHSEMbBIE HOPMATUBbI U AUPEKTUBbI

loperniku easosble
E, Bponewckne AMpekTuBbl:
-2014/35/UE (OupektuBa no Huskomy HanpsikeHuto);
-2014/30/UE (OupektnBa no dnektpoMarHntTHo CoBMECTMMOCTH).
-2006/42/CE (OupektBa 0 6e30MacHOCTM MalLuH 1 06opyaoBaHus).

CoO0TBETCTBYIOLLME HOPMATUBBI:

-UNI EN 676 lopenku rasoBble aBTOMaTMyeckue C MNPUHYAUTENbHOMN
nogaven Bosgyxa.

-EN 55014-1 OnekTpomarHuTHas COBMeCTMMOCTb. TpeboBaHus K
ObITOBBIM AMEKTPUYECKUM NprBopam, aNEeKTPUHECKUM UHCTPYMEHTaM 1
aHarnormyHbIM npmbopam.

-EN 60204-1:2006 BesonacHocTb MalumnH. JnekTpoobopyaoBaHue
MaLUUH N MeXaHW3MOB.

-CEI EN 60335-1 lMpubopbl anekTpmyeckne 6bITOBOrO U aHaNOrM4yHoro
Ha3HayeHusl. besonacHocTb. (MacTb 1. O6wme TpeboBaHus).

-CEI EN 60335-2-102 Mpu6opbl anekTpuyeckme 6uIToBOro u
aHarnornmyHoro HasHayvenus. besonacHocTtb. (Hactb 2-102. YacTHble
TpeboBaHus k npubopam AN CKUraHWs rasa, XuaKoro n TBepaoro
TOMMMBA, UMEIOLLMM 3NEKTPUYECKNE COEAVNHEHNS).

-UNI EN ISO 12100:2010 6Ge3onacHOCTb MalUMH U MEeXaHU3MOB,
OCHOBHbl€ MPUHLMMbBI KOHCTPYMPOBAHUS, OLIEHKM pUCKa W CHUDKEHUS
pucka.

lopenku AusernbHble
EBponewckne OMpeKTuBbl:
-2014/35/UE (OmpekTuBa no Huakomy HanpspkeHuto);
-2014/30/UE (OupektnBa no OnekrpomarHutHo COBMECTUMOCTM).
-2006/42/CE ([OunpektnBa o 6e30mMacHOCTM MalUMH 1 060pyaoBaHus).

CooTBeTCTBYIOLLME HOPMATHBBI:
-UNI EN 267 MNopenku ausenbHble ¢ HaaayBOM.

-EN 55014-1 3nekTpoMarHMTHasi COBMECTUMOCTb. TpeboBaHus K
ObITOBLIM AMEKTPUYECKUM NpMBopam, aNEeKTPUHECKUM UHCTPYMEHTaM 1
aHanornyHeiM Nnpubopam.

-EN 60204-1:2006 BesonacHocTb MalmH. 3nekTpoobopyaoBaHue
MaLUWH N MeXaHW3MOB.

-CEI EN 60335-1 TMpubopbl anekTpmuyeckne 6uITOBOrO U aHaNorM4yHoro
HasHauveHusi. BesonacHocTb. (MacTb 1. O6wme TpeboBaHus)

-CEI EN 60335-2-102 Mpubopbl anekTpuyeckme 6bITOBOro u
aHarnormyHoro HasHavenus. besonacHocTtb. (Hactb 2-102. YacTHble
TpeboBaHus k npubopam AN CKWUraHWs rasa, XwaKkoro n TBepaoro
TOMMUBA, UMEIOLLUM SEKTPUYECKNE COEANHEHUS)

-UNI EN ISO 12100:2010 6e30nNacHOCTb MallUMH U MEXaHW3MOB,
OCHOBHbI€ MPUHLMMbBI KOHCTPYUPOBAHUS, OLIEHKM pUCKa W CHUKEHUS
puvcka.

lopenku ma3ymHsbie
EBponerickne [Inpektnebl:
-2014/35/UE (OupekTtnBa no Hnuskomy HanpspkeHuio);
-2014/30/UE (OupektnBa no AnekrpomarHutHon COBMECTUMOCTM).
-2006/42/CE (OupektnBa o 6e30macHOCTM MalUUH U 06opyaoBaHus).

CooTBeTCTBYIOLLME HOPMATUBBI:

-UNI EN 267 INopenku »xugkoTonnuneHble C HagayBOM.

-EN 55014-1 3nekTpoMarHMTHasi COBMeCTMMOCTb. TpeboBaHust K
BbITOBBIM 3NEKTPUYECKMM MPUGOPaM, SMEKTPUYECKUM UHCTPYMEHTaM 1
aHarnormyHbIM npmbopam.

-EN 60204-1:2006  BesonacHOCTb MaLLUH. OnekTpoobopyaoBaHue
MaLUVH Y MEXaHWN3MOB.

-CEI EN 60335-1 lMpunGopbl anekTpmyeckne 6bITOBOrO U aHaNOrM4yHoro
HasHadveHus. besonacHocTb. (YacTb 1. O6lwme TpeboBaHus)

-CEI EN 60335-2-102 NMpubopbl anekTpuyeckme 6bITOBOro n
aHanormyHoro HasHayeHusi. besonacHocTtb. (MacTb 2-102. YacTHble
TpeboBaHus K Npubopam Ans CxKUraHus rasa, XuUaKoro U TBEpAOro




TOoNnMBa, UMELWNM 3NeKTpnyeckne COG,D,VIHeHVIFl)

-UNI EN ISO 12100:2010 6e30nacHOCTb MaluMH U MEXaHW3MOB,
OCHOBHbI€ MPUHUMIMbBI KOHCTPYMPOBAHUS, OLEHKM pUCKa W CHWDKEHWUS
pucka.

lopenku kombuHUpo8aHHbIe 2a30-0uU3erlbHbIe
EBponerickne [upekTunBbl:
-2014/35/UE (OupekTtrBa no Huskomy HanpsihkeHuio);
-2014/30/UE (OupektuBa no AnekrpomarHutHon CoBMECTUMOCTH).

-2006/42/CE (OupekTtvBa 0 6e30macHOCTU MaluMH 1 060pyaoBaHUS).

COOTBeTCTBy}OLLWIe HOPMaTuBbI:

-UNI EN 676 Nopenku ra3oBble aBTOMaTU4eCKMe C NPUHYANTENbHON
nogaven Bosagyxa.

-EN 55014-1 OnekTpomMarHMTHasi COBMECTMMOCTb. TpebGoBaHus K

ObITOBBIM 3NEKTPUYECKUM Npubopam, aNeKTPUYECKUM UHCTPYMEHTaM U
aHanoruyHeiM npubopam.

-EN 60204-1:2006 BesonacHocTb MalwmH. 3nekTpoobopyaoBaHue
MaLUVH N MeXaHU3MOB.

-CEI EN 60335-1 TMpubopbl anekTpuyeckme 66ITOBOIO U aHanormyHoro
HasHayveHus. BesonacHocTb. (MacTb 1. Obwme TpeboBaHwms)

-CEI EN 60335-2-102 Mpubopbl anekTpuyeckme 6eITOBOro u
aHanornyHoro HasHadeHusi. besonacHocTb. (MacTtb 2-102. YacTHble
TpeboBaHusA kK Npubopam AnsA CKUraHus rasa, XKWOKoro u Teepaoro
TONNMBA, UMEIOLLMM INEKTPUYECKNE COEANHEHNS)

-UNI EN I1SO 12100:2010 6e3onacHOCTb MallMH U MeXaHW3MOB,
OCHOBHbIE MPUHLMMBI KOHCTPYMPOBAHUS, OLIEHKM PUCKa W CHUDKEHUS
puvcka.

lopernku kKoMbUHUpPOB8aHHbIe 2a30-Ma3ymHble
EBponenckne [MpekTuBbi:
-2014/35/UE (OupekTtrBa no Huskomy HanpshkeHuio);
-2014/30/UE (OupektuBa no AnekrpomarHutHon CoBMECTUMOCTH).
-2006/42/CE (OupektnBa 6Ge3onacHOCTb MaLUMH U 060pyaoBaHus).
CooTBeTCBYOLLMNE AMPEKTUBSI:
-UNI EN 676 lopenku razoBble aBToMaTU4eCcKne C NpUHyaAUTENbHON
nogaven Bosagyxa.
-EN 55014-1 3nekTpomMarHuTHasi COBMECTMMOCTb. TpeboBaHus K
ObITOBBIM 3MEKTPUYECKMM NpUBopaM, 3NeKTPUIECKUM MHCTPYMEHTaM 1
aHanormyHeiM npubopam.

-EN 60204-1:2006
MaLLUMH N MEXaHU3MOB.
-CEI EN 60335-1 lNpunGopbl anekTpuyeckne 6bITOBOrO U aHanNorMyHoro
HasHaveHus. besonacHocTb. (acTb 1. Obwme TpeboBaHus)

-CEI EN 60335-2-102 NMpubopbl anekTpuyeckme 6bITOBOro u
aHanornyHoro HasHayeHwus. besonacHocTtb. (Yactb 2-102. YacTHble
TpeboBaHusa kK Npubopam Ans CKUraHusi rasa, Xuakoro u TBepaoro
TONNMBA, UMEIOLLIMM AMEKTPUYECKNE COeANHEHNS)

-UNI EN ISO 12100:2010 6e3onacHOCTb MalMH U MEeXaHW3MOB,
OCHOBHbIE MPUHLMMbLI KOHCTPYMPOBAHUS, OLIEHKM PpUCKA W CHUDKEHUSI
pwucka.

BesonacHocTb mawwmH. 3nekTpoobopyaoBaHue

lopenku npombiwneHHsIe
EBponerickne [IupekTuBbl:
-2014/35/UE (OupekTtnBa no Huskomy HanpshkeHuio);
-2014/30/UE (OupekTvBa no dnekrpomarHutHo COBMECTUMOCTM).
-2006/42/CE (OupektvBa 0 6e30macHOCTU MaluMH 1 06opyaoBaHus).
CooTBeTCBYylOLMNE AMPEKTUBSI:

-UNI EN 746-2: ObopyaoBaHue Ansi NPOMbILLIIEHHOrO TENIOBOro
npouecca. TpeboBaHus No 6€30MacHOCTU NPU CXXMUraHUy TOMnMBa 1 No
nepeMeLLeHunto ToNnmBa 1 0bpaLLeHns C HUM.

-EN 55014-1 3nekTpomMarHMTHasi COBMECTMMOCTb. TpeboBaHus K
ObITOBbIM 3MEKTPUYECKMM NPMGOpaM, 3NEKTPUYECKUM UHCTPYMEHTaM U
aHanornyHbIM npubopam.

-EN 60204-1:2006
MaLLUVH N MEXaHU3MOB.

-CEI EN 60335-2-102 Mpubopbl anekTpuyeckme 6bITOBOro u
aHanornyHoro HasHaveHusi. besonacHocTb. (MacTtb 2-102. YacTHble
TpeboBaHus Kk Npubopam Ans CKUraHus rasa, XXuaKoro u TBepaoro
TONNMBA, UMEIOLLIMM ANEKTPUYECKNE COEANHEHNS)

BesonacHocTb MalumH. 3nekTpoobopyaoBaHue

-UNI EN ISO 12100:2010 6e30nacHOCTb MalMH U MEXaHW3MOB,
OCHOBHbl€ MPUHLMIMbBI  KOHCTPYUMPOBAHUS, OLIEHKM pUCKa W CHUKEHUS
puvcka.

3ABO/LCKAS TABJIUYKA

Ona nonyvenns cnepylowen uHdopmaumn Bcerga obpawatbea K

3aBOo[CcKoM Tabnnyke:

®  TVN 1 MOAernb roperniovHOro yCTpomcTBa: (06s13aTensHO yKka3biBaTh B
KagoM COoOBLLEHNN NPU Nepenmncke ¢ NOCTaBLLMKOM FOPEnkKM).

® 32aBOACKOM HOMEp TOperiovyHoro  ycTpoiicTBa:  (06s3aTenbHO
yKasblBaTb B KaXOOM COOOLLEHUM MpW Nepenucke C NoCTaBLUMKOM
ropenkw).
® [of usroToBneHus (MecsL 1 rog)
® YKasaHusa no TUMy rasa u JaBfieHUsi B CETH
OBbACHEHUE CUMBOJOB U MPEAYNPEXOEHUN
OToT cvMmBoOn obo3HavaeT
npegynpexaeHns,  HecobnogeHue
A BHUMAHUE KOTOPbIX _MoXeT HaHecTn
HencnpaBUMbIN yuwiepb
06opyaoBaHUIO UMW OKpY’KaloLLeit
cpene
aToT cMmBON obosHavaeT
npegynpexaeHns,  HecobnoaeHue
A OMACHO! KOTOPBIX MOXET HAHECTM, B KOHEYHOM
pesynbTaTe, CUIbHbIA  yLwepb
3[0pOBbIO, BMMOTb A0 JleTalnbHOro
nexoda
Otot cvmBOn o6o3HavaeT
OMACHO! npeaynpexaeHns,  HecobnoaeHne

KOTOPbIX MOXeT BbI3BaTb yaap TOKOM
C netanbHbIM UCXO40M.

PVlcyHKVI, mnnicTpaumum “n M306pa)KeHVIﬂ, npuBefeHHble B [OaHHbIX
WHCTPYKUMAX, MOTYT OTnn4aTbCA OT BMAa peaanon npoaykuunn.

BE3OMNACHOCTb PABOTbI TOPENKU

[openkn w HWXKe oONUCaHHble KOHdUrypauum — COOTBETCTBYHOT
OeNCTBylOLWMM HOpMaTMBam Mo 6GesonacHocTv B paboTe, 3awmTe
300pOBbS U OKpyXKawwen cpefbl. Ans nonyvyeHuss Gonee aetanbHon
MHOpMaUmMM — npoynTaTh Aeknapauum no COOTBETCTBUIO NPOJYKLUM,
KOTOpblE ABMNSATCA HEOTHEMIEMOMN YaCTbH AaHHbIX UHCTPYKLIWA.

IMo6o4HblIe pucku om Henpaeu.anofl IKcniyamayuu u
3arnpemoe

lopenka n3rotoBneHa ¢ obecneveHmem GesonacHol paboTbl, HECMOTpPS
Ha 3TO CyLLECTBYIOT NOGOYHbIE PUCKN.

A

3anpeluaeTcs kacaTbCca pykamu unu nobovi Apyrown
YacTblo Tena ABMXYLLMECS MEXaHUYEeCKMNe YaCcTW ropersku.
OnacHOCTb Hec4acTHOro cryyas.

M3beratb NPSIMOro KOHTaKTa C 4acTSAMU ropesky,
cogepxalummm Tonnmeo (Hanpumep: 6a4ok u Tpy6ku).
OnacHoCTb Mony4YeHns oxora.

3anpeLlaeTcs aKCnnyaTMposaTb ropesky B yCroBusiX
OTNWNYHBIX OT YKa3aHHbIX Ha LUNIbAVKE.

3anpeLyaeTcs 3KCNnyaTnpoBaTth ropesky ¢ Buaamm
TONNMBA, OTNINYAIOLMMUCS OT YKa3aHHbIX.

CTporo BocnpeLyaeTcs aKCnnyaTMpoBaTb ropernky Bo
B3PbIBOOMNACHON cpee.

3anpeLyaeTca CHUMaTb U UCKIIOYaTb NPeAOXpPaHNTENbHbIE
3aLLUMThI C FOpPenkM.

3anpelyaeTcs yoansTb 3almUTHbIe YCTPOWUCTBA UNn
OTKpbIBaTb ropernky unm nobon 13 ee KOMNOHEHTOB BO
BpeMs Ux paboTbl.

3anpeLlyaeTcs OTCOEAMHSATL COCTaBHbIE YacTU ropenku 1
ee KOMMNOHEeHTbI BO BpeMs paboTbl camoli ropesnku.
3anpeluaeTcs TporaTh pbl4axHbIe MeXaHU3Mbl He
KBanMuumpoBaHHOMY/He 0Oy4eHHOMY nepcoHarny.

Mocrne kaxaoro 06CnyxuBaHWs, BaXKHO BOCCTAaHOBUTb
3aLLMTHBIE CUCTEMBI O HOBOTO PO3XKUra ropenovyHoro
ycTpoiicTa. O6si3aTenbHbIM ABRSETCA NoAAepX)aHue
BCEX 3aLUMTHbLIX YCTPOWCTB BCeraa B paboyemM COCTOSIHUM.
MepcoHan, fonyckaeMblii K 06CYKMBAHWIO FOPESIOYHOTO
YCTPOWICTBA, AOSKeH BbiTb 06ecneyeH 3aLnTHLIMM
cpeacTBamu.

BHUMAHWE: Bo Bpems umkna paboTbl, Te 4acTu ropernku,
KOTOpble HaxoAATCcs BOMU3N ¢ TennoreHepaTopoM (Hamp.
NpUCoeanHUTENbHbIM hraHeLl) , NoaBepratoTca Harpesy.
Tam, roe Heobxoammo, nsberatb pucka NPSIMOro KOHTaKTa,
NPUMEHSAA MHAMBUAYanbHblE CPEACTBa 3aLUThI.




YACTB I: UHCTPYKLINA T10 MOHTAXY

YACTb I: UHCTPYKLUA MO MOHTAXY

XAPAKTEPUCTUKWU TOPEJIOK

MprmeyaHne:OpMEHTUPOBOYHbIN YepTEX.

1 [NaHenb ¢ MHEMOCXEMOW W MYCKOBbLIM
BKMoYaTenem

2 [a3oBow pamnbl
3 OnekTpuyeckowut
4  Kpblwka

5 ®doToanemeHT
6 Conno v ronoea cropaHusi

7 ®naney,

8 Cepeonpusog

9 Bo3saywHas kopobka

10 Pene gaBneHus Bo3gyxa

11 PerynvpoBOYHbI BUHT rOMOBbLI CropaHnst
12 Pacnpegenutenb Xnakoro Tonnmea

13 Ceponpusog

14 Hacoc

15 [euratenb Hacoca

16 MoTop BeHTURATOPA

®yHKyUuOHanbHas paboma Ha 2ase: a3, NOCTynawoLWMN U3 pacrpenenuTeribHON CeTU, MPOXOAUT Yepes KranaHHyK rpynmy,
YKOMMNIIEKTOBAHHYIO (hunbTpoM u ctabunmnsatopom. CtabunmsaTop nogaepxvBaeT AaBneHue B npedenax 3HavyeHun, Heobxoanmblx
anst pabotbl. CepBonpuBOAbl BO3OEWCTBYIOT MPOMOPLIMOHANBHO Ha 3acCfOHKWM perynMpoBaHusi pacxofa Bo3fyxa FopeHusi U Ha
OpOCCenbHbIN KnanaH ras3a, 4To M03BOMSET ONTMMM3NPOBaTb MOKa3aTenu yYXOAsWMX ObIMOBLIX [a30B W, 3HAYUT, OOCTUYb
3(P(PEKTUBHOIO CXXUraHNA TONnMBea.

®PyHKyUOHanbHas paboma Ha du3esibHOM mormnsuge: TonnMBo NOCTynaeT U3 pacrnpeaesiMTenbHol CeTh, NPOXoauT Yepes
Hacoc Ha DOPCYHKY M yxe ¢ DOPCYHKU NOCTynaeT BHYTPb KamMepbl CropaHust, rae NpoucXo4uT ero CMeLLBaHne ¢ BO34YXOM rOpeHus u,
BCMeacTBMM 3Toro, obpasyetcs nnamsi. B ropenkax cmeluvMBaHWE >XUAKOMO TOMMMBa C BO3LYXOM MMEET OFPOMHOE 3Ha4yeHue Ans
[OCTWKEHUS1 3PHEKTUBHOIO M YNCTOTO FOPEHMS], B CBA3M C 3TUM TOMNMBO PaCbINSETCA Ha MenbYyailume YyacTulbl. ATo JocTuraeTcst
Gnarofapsi NPOXOXOEHWUIO XUAKOTO TOMnmBa Yepe3 opcyHKy nog Gonblinm aasneHneM. OCHOBHOWM 3afayelrt Hacoca siBMsieTcst
nepekaynmBaHue XMOKOro TOMSMBa C €MKOCTW Ha QOpCyHKY, B TpebyeMom KonmdecTBe M Moj onpefeneHHbIM AaeneHuem. [ns
perynmpoBKM [aBfeHUsi, B HacoCbl BCTPOEHbl perynsitopbl AasneHusi. CepBonpuBOL BO3AENCTBYET Ha BO3AYLUHYI 3aCMOHKY,
perynupyoLLyto pacxon Bo3ayxa, ¥ No3BofsieT oNTMMU3npoBaTh napaMeTpbl BbIGpocoB. [lonoXeHue ronoBky cropaHusi onpeaensiet
MaKkcUMarnbHyl0 MOLLHOCTb Topenku. B kamepe cropaHusi MPOUCXOAMT MpUHYOMTENbHAs nopaya Bo3gyXxa rOpeHust U Tonnvea
(amsenbHoro) Anst o6pasoBaHUs NNaMeHu.




YACTb I: UHCTPYKLINA T10 MOHTAXY

MAPKUPOBKA OPEJIOK

Fopenku pasnuyaroTcs no Tuny 1 Mmogdenu. MapkupoBka MoZernei cregytoLas.

Twn K750A Mogenb MG.
(1) (2)

MD. SR. *. A. 1. 80. ES.
@G @ G ® @ @

1 | TN TOPENKN

K750A- K890A - K990A

MG - TlpupogHbii ra3-[usenpHoe TonnuBo - LG - CxukeHHbIM ras-[JusencHoe

OVNAMETP FA30BOV PAMIbI

2 | TMN TOMNNBA TOMNMBO
3 | NCMNOJIHEHUE (Bo3moxHble BapuaHThl)| MD - Mogynupytoluiee - PR - INporpeccuBHoe
4 | conno SR = cTaHgapTHOEe Conno; NNacTUKoBbIN Bo3gyxo3abopHuk (ABC-nnacTtuk)
5 | CTPAHA HASHAYEHWA * - CMOTpUTE 3aBOACKYIO TabnMyKy
6 | BAPUAHTLI A - CtaHpapTHoe, Y - CneunanbHoe UCMosHeHVe
7 KOMMNEKTALINABO3MOXHbIE 1 = 2 knanaHa + 6ok KOHTPOS rEPMETUYHOCTHU
BapuaHThbl 8 = 2 knanaHa + pene MakcuM. AaBrieHWs rasa + G6roK KOHTPONS repMeTUYHOCTU
8

65 = DN6G5 80 = DN80 100 = DN100 125 = DN125

9 | ANEKTPOHHBLIN KOHTPOJ1b

ES = 6e3 koHTpons kucrnopoga u 6e3 nHseprepa
EO = ¢ koHTponem kucnopopga n 6e3 nHsepTopa
El = 6e3 KoHTpons k1ucrnopoaa u ¢ MHBEPTEPOM
EK = ¢ KOHTpOneM Kucnopoga v ¢ UHBEpTEPOM

Tun npumeHsieMo20 mornsuea

TexHn4eckne xapakTepUCTMKN FOPENOK, NPUBEAEHHbIE B 3TUX MHCTPYKUMAX, KaCcakoTCA NpUpoaHOro rasa (TEI'IJ'IOTBOpHOCTb Hi = 9.45

KBTH/CTM3, NIOTHOCTb P =0,717Kr/CTM3). [Ona TakMx BMOOB TOMMMBA, KaK CXKWKEHHbIA ras, ropoackor unm ouoras, YMHOXWUTb
3HaYeHUsl pacxoda v AaBreHNst Ha KOppeKTMpyoLme KO3 UUNEHTLI, MPUBEAEHHbIE B Tabnuue.

TonnuBO Hi (kBT4/CTm3) p (kr/CTm3) fq fo
CXWKEHHBIN ras 26,79 2,151 0,353 0,4
ropofckomn ras 4,88 0,6023 1,936 3,3
6uoras 6,395 1,1472 1,478 3,5

Hanpumep, anga Toro, 4ytobbl NogcYMTaTh pacxoa v AasneHve ansa 6uorasa:

Opiogas = Pnaturaias * 1,478 Q(Gnoras) = Q(npupoaHsIii ras) * 1,478

pb[ogas = PhaturalGas

- 3, 5 p(6broras) = p(npupogHbii ras) * 3,5

BHUMAHMUE! Tun u peaynupoeaHue 20s108bI C20pPaHUs1 3agUCSIM OM mumna cXu2aemMo20 2a3a. [openka do/mkHa
ucnosib308ambCsi MOJILKO Mo rnpedyCMOMPEHHOMY Ha3HaYeHUro, yKa3aHHOMY Ha wusibOuKe.

TNMPUMEYAHUE! Koppekmupyroujue 3Ha4eHus, npueedeHHble 8 mabnuye, 3agucsim om cocmaea moruea, a
3Ha4um om e2o mersiomeopHocmu Hi u nmomHocmu p. 3mu ¢hakmophki HY)KHO cHumamsb 4YUcmo CCbIIIOYHbIMU
3Ha4YeHuUsIMuU, Mo ecmb NMPUHUMamb UX MOJILKO 8 Ka4ecmee CChIIKU.
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TexHu4Yyeckue xapaKkmepucmuku

TWUN rOPEJNKU K750A MG | K890A MG | K990AMG | K750ALG | K890ALG | K990ALG

MouyHocTb MUH. - makc. kBt | 880-7500 | 1000 - 8900 | 1820 - 9900 | 880 -7500 | 1000 - 8900 | 1820 - 9900

Twn Tonnuea MG - MpupoaHsbIn ras- LG - CxuKeHHbIN ra3-uaenbHoeonnneo

(Cm. cneaytowmii naparpad) l3gp
93-794 ‘ 106 - 942 ‘193- 1048| 33 -280 ‘ 37 -332 ‘ 38 -370
(cm. MNpumeva. 2)
74 - 632 \ 84 - 750 ‘153-835‘ 74 - 632 \ 84 - 750 ‘153-835

Kateropwus

Pacxop rasa - [a3 MeTaH (MPUPOAHbIA) | MUH.- MaKC. CT.M3/y

[NaeneHue rasa mbap

MWH.- MakKc. Kr/4

Pacxop gustonnuea

BsaskocTb gustonnuea cCtnpn40 °C 2-74

MAoTHOCTb AN3TOMNMBA kr/m3 840

[aBrieHne Xnakoro Tonnunea Ha Bxoae B 6ap mMakc 2

OrekTpuyeckoe nuTaHne 400B3N~50Ty

AnekTpuyeckoe nutaHne AUX 230B 1N ~ 50 Iy

O6L1an anekTpuyeckas MOLLHOCTb kBT 17,7 18,5 18,5 17,7 18,5 18,5
eKkTpoaBuraTernb kBT 15,0 15,0 15,0 15,0 15,0 15,0
[Buratenb Hacoca kBT 2,2 3,0 3,0 2,2 3,0 3,0
Knacc sawmtbl IP40

Tun perynupoBaHus

MporpeccueHoe - MogynupytoLlee

asoBas pamna 65 [OuameTp knanaHoB / [a3oBble 65/ DN65 - 65 / DN65 -
asoBas pamna 80 [uameTp knanaHoB / [a3oBble 80 / DN80

[asoBasi pamna 100 duameTp knanaHoB / Fa3oBble 100 / DN100

[aszoBas pamna 125 [duameTtp knanaHoB / [a3oBble 125/ DN125

Pa6ouast Temnepatypa °C -10 = +50

TemnepaTypa xpaHeHus °C -20 + +60

Tun paboTsl (*) HenpepbiBHasi paboTta

YpoBeHb MOLLHOCTH 3ByKa (**) AB(A), makc 85

Mpumeuanme 1: | Bee snauenms pacxopna rasa ykasabl B CTM® / yac (npu atm. gaenesun 1013 m6ap u Temneparype 15 °C) u aeiicTBUTENbHbI AN

rasa G20 (c HU3wWel TeNNOTBOPHOCTBIO paBHOit Hi = 34,02 Mk / CTM®); Ansi CXWKeHHDIN ra3a (C HU3WWel TenNoTBOPHOCTbIO
paBHoii 93,5 M}.'I,)KICTM3)

Mpumeyanue 2: | MakcumanbHoe gaBneHue rasa = 360 m6ap (c knananbl Dungs MBDLE)
=500 m6ap (c 6nokom knanaHoB Siemens VGD unu Dungs MultiBloc MBE)

MuHumanbHOe AaBneHue raza = cM. KpUBble rpacmka

Mpumeyvanue 3: [openoyHoe npegHasHaveHo Ans YCTaHOBKHM B 3aKPbITbIX NOMeLLeHUAX ¢ OTHOCUTENbHOW BNAXHOCTLH BO3AyXa He 6onee 80%

(**) nsmepeHHbIn Ha paccTosHuM 1 M oT kopnyca ropenku (UNI EN ISO 3744)
Kameaopuu easla U cmpaHbl Ux rnNpuMeHeHus

CtpaHa
H L™
AL, AT, BE, BG, CH, CY, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, E 2R ()
IE, IS, IT, LT, LU, LV, MK, MT, NO, NL, PL, PT, RO, SE, SI, SK, TR EK () Er (%)
LL (") E (R)

)

lopenka

Twun ropenku

Mogens

Fop nsrotosneHmna
3aBoACKo Homep
MpousBoanTeNbHOCTD

[
__Tuntonnmsa
AN M

JBuratens BeHT.
HanpaxeHue

Knacc 3awmtol
CTpaHa Ha3HayeHus

Tun npumeHsieMo20 mornsuea

Ol1ACHO! Ucnonb3oeamb 20pesiKy moJsibKO ¢ memM eu0oM morsiuea, Komopbil
yKa3aH Ha wunbOuKe.




FabapumHbie pa3mepbl 8 MM.aBapuTHble pasmepbl B MM.

dnaHey ropenku

PekomeHayemas
ambpasypa koTna

TIPO| DN (AAS) AA | AD | AN | AP (;'S) BB C cC D E F G H J K L M N o P Q R S u \" w Y z

50 595 | 101 1672 | 946 763 614 | 845 | 190
g 65 611 | 117 1695 | 969 494 636 487 | 845 | 292
e} 80 626 | 132 1728 | 1002 340 | 380 687 538 | 875 | 313
E 100 639 | 145 1808 | 1082 791 642 | 942 | 353
125 738 | 175 2073 | 1347 562 904 754 | 1192 | 479
50 595 | 101 1672 | 946 763 614 | 845 | 190
g 65 611 | 117 1695 | 969 494 636 487 | 845 | 292

2 80 [1745| 366 | 25 | 626 | 132 | 530 | 626 | 1215 | 524 | 1728 | 1002 | 726 | 400 | 440 540 | 690 | M16 | 651 | 460 | 460 | 687 | 150 | 538 | 875 | 313 | 960 | 328 | 270
X 100 639 | 145 1808 | 1082 791 642 | 942 | 353
125 738 | 175 2073 | 1347 562 904 754 | 1192 | 479
50 595 | 101 1672 | 946 763 614 | 845 | 190
<« 65 611 | 117 1695 | 969 494 636 487 | 845 | 292
§ 80 626 | 132 1728 | 1002 434 | 484 687 538 | 875 | 313
X 100 639 | 145 1808 | 1082 791 642 | 942 | 353
738 | 175 2073 | 1347 562 904 754 | 1192 | 479

AXKVLHOW OLI BUIMIALLOHU 1 9L0Vh



rabapumusie pasmepbi 8 MM. K990A MG.MD.SR.RU.A.8.80.ES

628
| 540

270

970

700

1727

|

460
540
460

460

540 !

PekomeHgyemas ambpasypa kotna ®naHey ropenku

1923

530

1393

1093

AXKVLHOW OLI BUIMIALLOHU 1 9L0Vh
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Puc. 4 - 312MG23 v0 — T'ngpaenuyeckas cxema
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NMPUMEYAHUE Cnepyloume KOMNOHEHThI ABNsAOTCA onuuamu: 19, 19.1, 20, 40, 41, 46
Cnepytowmne KOMMNOHEHTbI BKIIOYEHbI TONbLKO B HEKOTOpPbIe TUNbI ropenok: 5,7,9,11,17

19 KpaH
19.1 KpaH
i2mg23 6 20 MaHoMeTp
03HaYeHus
Fev.o ’O OCHOBHasd rasosas pamna
pos pamna masyTHoro Tonnuea 40 kpaH
1 [bnnbTp 41 laHTMBMBpaLMoHHas MydTa
R rMbkui WwnaHr 42 dunbTp
<] Hacoc ¢ perynsitopom AaBneHuns 43 pene aaBsneHus
7] lbnekTpoasuratens ha NpenoxpaHuTenbHblE KnanaHbl ¢
S rMOKMI WnaHr perynatopom gasnenuns
6 prekTpoknanaH U5 pene aaBnenust Ans KOHTPOnNs
rmbKu Wnanr repmMeTUYHOCTH
B [3-X XOZI0BOWM aneKTpoKnanaH 46 pene Aaenetins
9 rMOKWIM WnaHr ‘7 lapoccenbHbIV KnanaH
10 pacnpegenvTens MasyTHbIN 48 PnekTpoasuraTenb
11 rMBKWI WnaHr pamna Bo3ayxa ropeHust
12 MaHomeTp 50 BO3ayLUHAs 3acrioHKa
13 perynstop AaBneHns 61 lcepeonpusoa
14 pnekTpoasuraTenb 02 pene faBneHns Bosayxa
15 pene gaBnenus 53 BEHTUNSTOP C anekTpoABuUraTenem
16 loGpaTHbIN kKnanaH o4 ropenka
17 rmbKkum Wwnaxr
18 rMGkuiA WwnaHr

He nocTaensieTcs NnponsBoauTeNem ropenok

MocTaBnsieTca n poussoauTenemM roperiok

BXO[, XXUAKOro
Tonnuea

LK

AN— — — — — _E> oBpaTHbIii xoa

Xugkoro Tonnuea

: BO34yX ropeHus

———D><KJ exoarasa

41 40
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YACTB I: UHCTPYKLINA T10O MOHTAXY

Kakum obpa3zom uHmepnpemupyemcs “Quana3oH pabomsbi” 20penku

Ona T1oro, u4tobbl ybeouTbCsi, 4YTO roperka COOTBETCTBYET
TennoreHepaTopy, Ha KOTOPOM OHa OyaeT ycTaHaBnuBaTtbcsl, Tpebyertcs
3HaTb criegyoLime napameTpbl:

TonoyHyo MoLLHOCTb koTrna B KBT nnu kkan/yac (kBT =kkan/vac: 860);
AspoanHamunyeckoe AaBrieHVe B Kamepe CropaHusi, HasbiBaemMoe Takke
1 noTepeit aaBneHust (Ap) co CTOPOHbLI YXOASILLMX ra3os (3TO 3HaYeHne
Heobx0AMMO B3ATb C TaBNNYKN MNW U3 UHCTPYKLUMIA TennoreHepartopa);
Hanpuwmep:

Tono4yHas molHOCTb TennoreHepatopa: 600 kBT

AapoamHammnyeckoe CONpoTUBIIEHNE B kamepe cropaHus: 4 mbapa

Hantn Ha rpadmke “[dnanasoH paboTbl ropenku” TOYKYy nepeceyeHus
BEPTMKANbHOM NUHUK, KOTopasi 0603Ha4YaeT TOMOYHYH MOLLHOCTL U
ropu3oHTanbHoW, o6o3HavallWen WHTepecyllee Bac 3HaYeHue
a5pOAMHAMNYECKOro CONpOTUBIIEHMS.

lopenka OygeT cuuTaThCcA nNoaxosllen TONMbKO B TOM Criyyae, ecrnu
06BeEeHHOr0 XNPHOW NUHUEN KOHTYpa AnanasoHa paboThbl Fopenku.

Pa6oyue duana3oHbl

AaBrneHune B
Kamepe cropaHusi, mbap
Lo anNow oo N ®
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TouKa nepecedeHns “A” OABYX MPSAMbIX OKaXKeTCs BHYTpW
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OABJIEHVE B
KAMEPE CIrOPAHUA, m6ap

kBT

YTo6bl NONMy4MTh MOLHOCTb B KKaN/d, yMHOXbTE 3HaueHue B kBT Ha 860.

3T [laHHble OTHOCATCA K CTaHAAPTHBIM YCIIOBUAM: MU aTMOcdepHoM faBneHnn 1013 mbap 1 TemnepaType okpyxatollen cpeapl 15° C.

NPEOYNPEXAEHUE: nuanasoH paboTsl npeacTaBnseT cobor amarpammy, kotopas otobpaxaeT pesynbTaThl, JOCTUTHYTHIE Ha 3aBOAE BO BPeMS]
cepTudmKaLmn nnm nabopaTopHbIX UCMLITAHUIA, HO HE NpeAcTaBnseT Cobomn AnanasoH perynmpoBaHuns ropenku. Touka MakcumManbHON MOLLHOCTY Ha
TakoM rpadovke, 0BbI4HO JOCTUraeTcs Npy yCTaHOBKe ronoBsbl cropanus B nonoxexue "MAX" (cm. naparpacd "PerynvupoBaHue ronosbl cropamns”); a
TOYKa MUHUMATLHOW MOLLHOCTM, Ha060POT, NPY YCTaHOBKeE ronosbl cropaHus B nonoxeHue "MIN". Tak kak ronosa cropaHus perynupyercs pas u
HaBcerga BO BPeMsi NepBOro po3xura Takum 06pasom, 4Tobbl HANTU NPaBUITbHBIA KOMIPOMMCC MEXAY TOMOYHOW MOLLHOCTbIO U XapakTepucTUkamm
TenroreHepaTopa, TO 3TO BOBCE He 03HaYaeT, YTO AeNCTBUTENbHAS MUHUManbHas paboyas MOLLHOCTL ByAeT COOTBETCTBOBATL MUHUMANbLHOM

MOLLIHOCTH, Ha pa6oqu none.
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YACTb I: UHCTPYKLINA T10 MOHTAXY

lNpoeepka ebibopa Quamempa 2a3oeoll pamnbi

[na Toro, 4Tobbl ybeauTbCa B TOM, YTO AMAaMeTp ras3oBOi pamnbl ropenku BbibpaH
npaBurbHO, HE06X0AMMO 3HaTb AABIIEHNE ra3a B CETU Nepes ra3oBbIMM KilanaHammy ropesiki.
Ot 31010 fABNeHNs HEOHXOAMMO OTHATL a3POAMHAMNYECKOE AABMNEHME B KaMepe CropaHus.
lMonyyeHHoe 3HayeHne 0603HaunM kak Pras. Tenepb He06XOAMMO NPOBECTW BEPTUKAMbHYIO
TIMHUIO OT 3HaYeHNst

MOLLHOCTU TennoreHepaTtopa (B Hawem npumepe 600 kBT) 00 nepeceveHus ¢ KpuBOW
AaBreHns B CeTW, KOTOpas COOTBETCTBYET AMaMeTPy ra3oBoi pammbl, YCTAHOBMEHHON Ha
ropenke (B Hawem npumepe [y65). C ToukM mepeceyveHMst NPOBECTU TOPU3OHTAMbHYIO
MMHMIO MoKa He obHapyxuTe Ha OpAuHaTe 3HayeHue HeobXOAMMOro [AaBneHus Ans
nomnyyeHust Tpebyemoii TennoreHepaTopoM MOLHOCTW. CUMTaHHOE 3HaYeHMe JOMKHO ObiTh
PaBHBIM UMK HIMKE 3HaYeHNs Pras, KOTOPOe Mbl pacuuTanu paHee.
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Kpuebie coomHoweHus “OaeneHue e cemu - pacxod 2a3a” (MpupoOdHbIl 2a3)
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BHUMAHME! Ha abcyucce yka3bieaemcsi 3Ha4eHue pacxoda 2a3a, Ha opOuHame - coomeemcmeayrujee 3Ha4yeHue
A daenieHuss 8 cemu 6e3 yyema a3apoOuUHaMU4eCcKO20 COrnpomuesieHuUsi Kamepbl czopaHusi. Ymobbl onpedenumb
MuHUMasnbHoe OaesieHUe Ha exode 2a3oeol pamnbl, Heobxodumoe Osisi nosiy4eHusi mpebyemozo pacxoda 2a3a,
Heob6xo0uMo cymMmupoeamsb a3poluHaMu4yecKoe conpomusesieHue KaMepbl C20paHusi U 3Ha4eHue, 8bIYUCIIeHHOe

Ha opduHame.

3HayeHus Ha guarpaMmmax OTHOCSITCS K MPUPOAHOMY rasy ¢ TENIOTBOPHOWM cnocobHocTbio 8125 kkan/cm® (15°C, 1013 mbap)
A 1 nnoTHocTbio 0,714 Kr/cmS.
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YACTB I: UHCTPYKLINA T10 MOHTAXY

a 3HaueHus Ha guarpammax otHocaTcsa kK GPL co 3HaueHnem TennoTBopHoi cnocobHocTy 22300 kkan/LTm3 (15°C, 1013

mbap) 1 nNnoTHocTblo 2,14 kr/LLITmS. Mpy M3MeHeHUN 3Ha4YeHUs TENNTOTBOPHOM CMOCOBHOCTM U NIIOTHOCTU cneayet
COOTBETCTBYHLLMM 06pa3oM perynmpoBaTth 3HaYEHUs! [aBMEHWS.

p1 [aBreHve NPUPOHOTO rasa no rpacuky

5 p2 AaBnetHue rasa dakTnyeckoe

Ap2=Apl « (%) N (ﬁ) Q1 pacxoa NpUPOAHOro ra3a no rpacpuky
Q1 Pl Q2 pacxop rasa pakTieckuii

pl NNOTHOCTL NPUPOAHOTO rasa no rpadinky

p2 TINOTHOCTb ra3a dakTudeckas

lne:

Kpueble daeJsieHuUs1 2a3a 8 2oJ1o8e ceopaHusi 8 3asucumMmocmu om eeco pacxoda

KpvBble faBneHus rasa B rornoBe CropaHusi ropersku, B 3aBUCUMOCTU OT pacxofa rasa, 4efCTBUTENbHbI TONBKO B TOM Crydae, ecnu
ropenka npaBWMbHO OTperynuposaHa (NpoueHTHoe coaepxaHne octatoyHoro O, B yxogswmx rasax - Kak B Tabnuue
"PekomeHayemMble napameTpbl Bbibpocos”, a CO - B npegenax Hopwmbl). Ha aTon ¢ase ronoBa CropaHusi, ApOCCENbHbIN KrnanaH u
CEepBOMNPUBOA HaXOAsITCA B MAKCMMaribHO OTKPbITOM MONoXeHuu. CMOTpUTE , HA KOTOPOM M306paXeHo, Kak MpaBWUibHO U3MEPUTb
JaBneHue rasa, nNpvHUMasi BO BHWMaHWE 3HAYeHUs OaBMEHWsi B KaMepe CropaHusi, CHATble C MaHoOMeTpa WnuM Mofb3ysiCb
TeXHUYECKMMMN XapakTepucTMKammn KoTna/ytunmsaTopa..

OpwueHTpoBoYHBI YepTex.OnucaHue

1 leHepatop

2 LUWryuep ans otbopa AaBneHUs B KOTne

3 LWTtyuep ons otbopa AaBneHus rasa Ha OpOCCENbHOM KranaHe
4 MaHomeTp anddepeHumnansHbIn

OPVEHTUPOBOYHbI; ANS NPaBUIIbHOW PETYIIMPOBKU

NMPUMEYAHMUE: kpuBble “naBneHne — pacxop rasa”
A pacxopa rasza o6paTtuTbCs K MOKa3aHUsIM CHETHMKA.

3amep daeJieHuUs1 Ha 2osoee c2opaHus

MoacoeanHUTb COOTBETCTBYIOLLME AATYMKM Ha BXOAbl MaHOMeTpa: O4WMH Ha WwTyuep Ans oTbopa AaBrneHus KoTna, 4Tobbl CHATb
3HayeHne JaBrieHusi B KaMepe CropaHusi U Apyron Ha LWTyuep oTbopa AaBneHus rasa Ha ApOCCernbHOM KranaHe ropenku., 4Tobbl
CHSATb 3HayeHVe [aBreHusi ra3a Ha rofnose cropaHus. Ha ocHoBaHun guddpepeHumanbHOro AaBneHns, CHATOro TakuMm obpasom,
MOXHO BbIYVCIUTbL 3HAYEHNE MaKCMMarbHOrO pacxoAa rasa, Ucnosb3ys Npu 3TOM rpadomKn KpMBbLIX COOTHOLLEHUS “aaBrneHne-pacxos’
B ronoBe cropaHus, kotopble Bbl HaigeTe B cnegyiowem naparpade. imes 3HavyeHue daBneHUst rasa B rofioBe CropaHus
(ykasblBaeTcs Ha opauHaTe), MOXHO OnpeaenuTb 3HavYeHe pacxoaa B TOMNKe B Ctm3/uac ( ykasbiBaeTcst Ha abcumcce). [NonyyeHHble
AaHHble JOIMKHBI MCNOMb30BaThCA AN PerynMpoBaHns pacxoaa rasa.
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YACTb I: UHCTPYKLINA T10 MOHTAXY

Kpuebie aeneHus e 205108Ke c2opaHusi - pacxo0da 2a3a ([pupodHbili 2a3)

A Kpuebie omHocsimcs k daenieHuro e kamepe c2opaHusi, pagHomy 0!
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3HayeHus Ha gnarpammax OTHOCATCA K NPUPOLAHOMY rasy ¢ TEMNOTBOPHOM CMNOCOBHOCTLIO 8125 kkan/cm® (15°C, 1013 mbap)
A U NRNOTHOCTBIO 0,714 kr/cmS.

3HayeHus Ha guarpammax otHocaTca K GPL co 3HaueHnem TennoTBopHoO cnocobHocTy 22300 kkan/LUTm3 (15°C, 1013

mbap) 1 NNoTHoCTbIO 2,14 kr/LLITM™S, Mpu n3meHeHnn 3HavYeHns TennOTBOPHOW CMNOCOBHOCTM U MIOTHOCTY criedyeT
COOTBETCTBYIOLUM 06pa3om perynnpoBath 3Ha4YeHUs1 AaBMNeHus.

Me: p 1 AaBrieHne NPUPOAHOTO rasa no rpacpuky
, p2 NaBrieHme rasa hakTu4eckoe
Ap2=Apl » (%) . (ﬁ) Q1 pacxop NprpOAHOro ra3a o rpaduky
Q1 pl Q2 pacxof rasa dakTuHeckuii
p1 MAOTHOCTL MPMPOAHOTO rasa no rpaduky
p2 MAOTHOCTb ra3a dakTueckas
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YACTB II: UHCTPYKLNW 10 MOHTAXY

YACTb II: UHCTPYKLIUA MO MOHTAXY

MOHTAX U NOAKIIOYEHUE

TpaHcnopTupoBaHue, ynakoBKa U XpaHeHue

[openku B ynakoBaHHOM BWAe MOryT TPaHCMOPTUPOBATbCA MHObIM BMAOM TpaHcrmopTa. [openku pasmelLatoT W KpensT Ha NOABMXHOM COCTaBe B
COOTBETCTBMM C MpaBUNamy, YCTaHOBMEHHBIMU Ha [aHHbIA B TpaHcnopTa. YCrnoBust TpaHcnopTMpoBaHust ropenok — rpynna 8 (OX3) no MOCT 15150.
PaccTosiHMsa TpaHCMOpPTUPOBaHWSA M CKOPOCTW MEPEOBIKEHUS HE OrpaHMYMBaloTCs. PaccTaHoBKa M KpenmneHue SLUMKOB C FOpenkamu B TPaHCMOPTHBIX
CPeACTBaX AOMKHbI 06ecneumBaTh UX YCTOMYMBOE NOMOXEHWE, OTCYTCTBUE CMELLEHWS U COMPUKOCHOBEHWS C APYIMMM SLLMKaMW NPU TPaHCNOPTUPOBaHUA.
lMorpy3ka 1 pasrpyska ALMKOB C ropernkamv npou3BOAMTCA B COOTBETCTBUM C HaAMUCAMM, HAHECEHHBIMM Ha TPaHCMOPTHOW Tape. YAapbl Npy 3TOM He
ponyckatotcsi. FOpenky noaBepratoTcs KOHCEepBaLMM W YNakoBLIBAIOTCA Ha 3aBofe uaroToutene. CpoK XpaHeHwsi: 1 rof, No UCTEYEHUM CPOKa XpaHEeHUs
notpebuTenb [OMKEH MPOBECTW MEPEKOHCEPBALMIO rOpenku. [Openku [OMmKHbI XPaHUTLCS B CKIMAACKMX NOMELLEHMSIX, 3aLUMLLEHHBIX OT BO3LENCTBMS
aTMOC(EPHbIX 0CaZKOB, B YMaKOBKE, MPW OTCYTCTBUM B BO3JYXE MapOB KWUCIOT, LUENOYHbIX W OPYrUX arpeccuBHbIX NpUMECEN. B cknapckux nomeLLeHmsx
pomkHa obecneunBatbea Temnepartypa ot —20 go +60 °C u oTHocuTenbHas BnaxHOCTb Bo3fyxa He Gonee 80% npu Temnepatype Bo3gyxa 25 ‘C B
COOTBETCTBMM C rpynnoi ycnosuii xpaHenus 1 - TOCT 15150-69. Mo ucteveHun 12 mecsueB HeO6X0aMMO MPOBECTM BU3yarbHBLIA OCMOTP YNMNOTHEHWN
rOPEnoYHOro YCTPOICTBA Ha HanM4me yTeyek

Ynakoeka
lopenku NnocTaBNsOTCA B AePEBSAHHBIX ALLMKaX pasmepamu:
° 2100 mm x 1460 mm x 1060 mm (L x P x H)

Takvne ynakoBku 60STCH BNaXXHOCTU U HE NpeAHa3Ha4YeHbl Ans WwWrabennpoBaHus.
B kaxgon ynakoBke HaxoasTcs:
® roperika ¢ 0TCOeMHEHHOWN ra3oBO pamrowu;

® YNMOTHEHWE UMM LUHYP U3 KEepaMU4ecKoro BOMOKHAa (B 3aBMCMMOCTM OT MOAENW) Ans
MCnonb30BaHUS MEXAY ropernko U KOTnowM;

® akeT C JOKyMeHTaunemn
® KNOKOTOMMMBHbIE LUMAHIN

Mpu yTUnMsaumm ynakoBKky UMM camor ropesiku cobrogainTe npoueaypbl, NpeaycMOTPeHHbIe
[EeVICTBYIOLLMMM 3aKOHaMM Mo YyTUNU3aumMm Matepuaros.

Modsem u nepeHoc 2openku

FopenKa yCTaHOBJIEHa Ha cneumnanbHy0 pamMy-noACTaBKy B Lenax y,D,OGCTBa ee nepemMelleHna ¢ NOMOLLbIO 3NEKTPOKapbl C BUITOYHbIM
3axBaToOM: BUJTKa 3axBaTa OO0JDKHa nomMellaTbCA B OTBEPCTUA AnB.
BHUMAHME! Bce onepauuu no nodsemy U nepeHocy 20pesiku O0/KHbI 8 bINMOJIHSIMbCS 06YYeHHbIM Onsi
A eblnosiHeHuUst makoli pabomsbi nepcoHanomMm. B cny4dae, ecsiu amu onepayuu He 6ydym ebINno/IHIMbCS
OosmKHbIM 06pa3om, cyuecmeyem puck onpoKudbieaHusi u NnadeHusi 20PeiKU.
lopeniky 6e3 ynakoeku MOXXHO MOOHUMamb U Nepeeo3umb UCK/IYUMEsIbHO C MOMOWbIO 8USTOYHOU
351eKMpPOKapbI
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YACTb II: UHCTPYKLIMN 10 MOHTAXY

MoHnmax 20peJIKU Ha Komein
[na Toro, 4Tobbl YCTaHOBWUTb ropesiky Ha KoTen, 4eNCcTBOBaTh CreayoLmnm 06pa30M:

1

(e}

BbIMOSIHUTL OTBEPCTME B NEpPEAHel ABepLUe KOTMa, 3aKpblBatloLle kamepy CropaHusi, B COOTBETCTBUM C ONUCaHWEM, AAHHLIM B
naparpace “rabaputHble pasvepsbl”

NpUCTaBUTb K NepeaHen nepeaHei ABepLe KOTNa: NogHMMaTh ropesky npy NoMoLUM pbiM 60NTOB, MMEIOLLUXCS B BEPXHEN YacTu
ropenku (cm. naparpad “Noabem n nepeHoc ropenku’);

BKPYTUTb BonTbl (5) B 0TBEpCTUSI NepefHei ABepLbl, COrnacHo npuMepa BbINOMHEHUS OTBEPCTUS, ONMCAHHOrO B naparpade
“rabaputHble pasmepsbl”

YNOXUTb LUHYP U3 KEpaMUYeCKoro BONIOKHa B Na3 Mo NepuMeTpy driaHua ropenku; npu oTCyTCTBUM Nasa UCMOoNMb30BaTh KIELLYo
NeHTy Ha dnaHue ;

CMOHTMPOBATL roperiky Ha KoTne;

3aKpenuTb ropernky ¢ NOMOLLbIO Fraek Ha LWNuUMbKax KoTra, CornacHo cxeme, M306paykeHHON Ha PUCYHKE;

Mo 3aBepLUEHUM MOHTaXa ropenky Ha KoTén, No3aboTbTecb O TOM, YTOObLI NPOCTPAHCTBO MEXAY COMNIIOM FOPENKM U OFrHEYNOPHbLIM
Kpaem OTBepCTUs KOTra BbiNo repmMeTMYECKM 3aKpbITO CreuuarnbHbIM U30NMPYIOWMM MaTepuarnoM (Banvk U3 >aporpoyHOro
BOJIOKHA WNW OrHEeYMNOpHOro LieMeHTa).

6 //t—/
OnucaHue
42 9
5 3 \ 1 lopernka
% 1\ 7 2 KpenéxHas raika
L 3  llanba
4 KryT U3 kepammyeckoro BONokHa
f T 5 LWnuneka
—,6 J 7 Conno
W=7
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Mod6op 2openku Kk komny

["openku, onucaHHble B AaHHOW MHCTPYKLMW, UCMbITIBANMUCL Ha KamMepax CropaHus, COOTBETCTBYIOLMX HopmaTuey ENG76, paamepbl KOTOPbIX
yka3aHbl Ha guarpammax . B cnyvae, ecnu ropernka gormkHa ObiTb YCTaHOBMEHA Ha KOTEN C Kamepow CropaHns MeHbLUero avameTpa unm
MeHblUel ONMWHbI, Yka3aHHbIX Ha QuarpammMe, CBSXKUTEChb C 3aBOAOM-M3roToBUTENEM, YTODbI Y3HaTb O BO3MOXHOCTU MOHTaxa ropenku Ha
TakoM koTne. YTobbl NpaBunbHO YCTaHOBWTL FOPesKy Ha koTen, HeobxoAvumo nposepuTb TuN conna. Kpome Toro, npoeepuTb, YTo Tpebyemas
MOLLHOCTb 1 JaBMeHVe B Kamepe CropaHvs nonagatT B pabouni gnanasoH. B npoTuBHOM cnyyae HeobxoaMMO NMPOKOHCYNbTUPOBATLCS Ha
3aBopfe-nsrotoBuTene AnA nepecmoTpa Bbibopa ropenku. [na Beibopa AnMHLI conna HeOOGXOANMO MPUAEPXKUBATLCA MHCTPYKLMIA 3aBoda-
n3roToBuTENs KoTna. lMpn OTCYTCTBUM TaKOBLIX NOCTYNWUTL CreayoLwyM obpasom:

®  YyryHHble KOTNbl, TpéXXOﬂOBbIe KOTIbl (C nepBbIM NOBOPOTOM ra3oB B 3aJHeW YacTu KOTJ'Ia)Z conno AOMKHO BXOAUTb B KaMepy CropaHua

He bonee, yem Ha Dist = 100 MM. (CM. NeBbIV PUCYHOK)

®  KoTnbl C peBepCUBHOM TOMKOW: B 3TOM Cly4ae COMo LOSKHO BXOAUTL B kamepy cropaHusi Ha Dm 50-100 MM., OTHOCUTENBHO TPYGHOM JOCKH

Tpy6HOI1 cBA3KON. (CM.MpaBblit PUCYHOK)

A: kepamnyecKkoe BONTOKHO
B: orHeynopHbIi MmaTepuan

Dist. = 100 mm
DM =50+ 100 mm

A BHUMAHMUE! TwaamenbHo 3adesiamb c80600HO€E MPOCcmMpaHcmeo MexAy COM/IOM U Xaporpo4yHol o6Mypoekol

KomuJuia ¢ NOMOWbIO WHYypa U3 KepamMu4eCKo20 680JIOKHa usiu emy Nno0o6HbIX Mamepuasos.

[nnHa conen He Bcerga oTBeYvaeT 3aTUM TpeﬁOBaHMﬂM, NO3TOMY MOXET OKa3aTbCA, 4YTO noHagobutcsa ncnonb3oBaTtb pacnopHyto
JeTanb onpefeneHHoro pasmepa, Kotopas no3BOfIUTb COMSY BOUTU BHYTPb KAMEPbI CrOPaHNSA Ha YKasaHHY0 Bbllle ANNHY; UK Xe
npunoeTca n3rotoBuUTb conso COOTBeTCTBy}OLIJ,eﬁ ana npuMeHeHua OnuHbl (CBﬂ)KI/ITer C I'IpOI/I3BO,D.I/1TeJ'IeM).
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YACTB II: UHCTPYKLNW 10 MOHTAXY

NOACOEOUHEHUE FrA30BbIX PAMI

PYYHbIE KpaHbl OTCEYEHUS ra3a 3aKpbITbl

Ha rasoBon pamne (krnanaHbl, PUnbTPbI, MPOKNaAKWU...).

cmaHOapmHy nocmasky

e bbb

TTPUMEYAHUE: nepepn BbINONHEHNEM NOACOEAMHEHUI K pacnpeennTenbHo ra3oBoi cetn yoeautbcs B TOM, Y4TO

BHUMAHMUE: pexomeHayeTCcsa ycTaHaBnMBaTh OUILTP U ra3oBble KranaHbl TakuMm 00pa3oM, YToObl BO BpeMsi
TEXOOCNY>XMBAHUSA U YUCTKM PMNBTPOB (Kak TeX, KOTOPble He BXOAAT B KNamnaHHyo rpynny, Tak 1 TeX, KOTopble HaxoaaTcs
BHYTPM KnanaHHOW rpynrbl) NOCTOPOHHME MaTepuansl He nonanu BHyTpb knanaHos (cM. rmasy "TexobcnyxusaHue").

BHUMAHMUE: nocne MOHTaxa ra3oBov pamnbl COrfacHo cxeme Ha Puc. 2, Heo6X0aMMO NpoBECTH TECTUPOBAHME Ha
repMeTMYHOCTb ra30BOro KOHTYpa, COrfacHo TpeboBaHU AEACTBYHOLLMX HOPMATUBOB.

BHUMAHME: HanpasneHue noToka rasa JOMKHO COOTBETCTBOBATb CTPENKe Ha Kopnyce KOMMNOHEHTOB, YCTaHOBMEHHbIX

TNMPUMEYAHUE: AHmusubpayuoHHas Mychma, py4YHol omce4HOU 2a308bili KpaH U NMpoKnaoKu - He 8Xo05m 8

O603Ha4eHune 3 _\
1 dunbTp ra3osbIn
3 'pynna rasoBbIX kKnanaHoB
9 AHTMBMOpaUNOHHas
MydTa

10 Py4yHoit oTceuHon ’:.
ras3oBbli KpaH .

11 Tpoknagka(a, b, c, d) .
.

L]

CeTb nogauu rasa

MoHTax Kopnyca KnanaHa Ha rasoBov IMHWUK: ANA MOHTaXa rpynn coBOeHHbIX ra3oBbIX KnanaHoB TpeﬁyroTc;l 2 pe3b603blx uwnm

(*)naHLl,eBle coeAuHeHusd, B 3aBUCUMOCTU OT AnamMeTpa

®BO M3bexaHue nonagaHuA MHOPOAHLIX Ten B KnanaH, CHa4dYana HeobxoauMmo
ycTaHOBUTb hnaHueBble coeAUHEHUA

®Ha pr60npoao,qe: CHa4ana Nno4YUCTUTb y>Ke CMOHTUPOBaHHbIe YaCTu U 3aTemM
YCTaHOBUTb KIlanaH HanpaBléHue NnOoTOoKa rasa AOJIXKHO COOTBeTCTBOBaTb
YKa3aHUIo CTPEeJyiKu Ha Kopnyce KnanaHa

ey6eanTbCcA B TOM, YTO npoknagku O-ring NnpaBUNbLHO pacnornioXeHbl MeXxay
c¢hnaHuamm n knanaHom (Tonbko ansa VGD20..)

Bo Bcex cnydaax:
oy6e,u,|/|Ter, YTO NPOKMNaakM nNpaBuUiilbHO pacrnonoXeHbl Mexay d)ﬂaHLlaMVl;
@®3aKpennuTb BCE COCTaBHblE YAaCTU BMHTaAMW, COrMacHO NpeacTaBEHHbIX CXEM:

® y6eanTbea B TOM, 4TO 60NThl Ha hnaHuax akkypaTHO 3aTaHyTbl;ybeantbcs B
repmMeTUYHOCTU BCEX COEAUHEHNIA MEXAY COCTaBHLIMW YaCTAMM IMHWN

®MpoBepbTE repMETUYHOCTb COEANHEHUI BCEX KOMMOHEHTOB.

BHUMAHMUE: Vicnonb3ynTe ynNnoTHeHWs, noaxoasiine ans
MCMOonb3yeMOoro rasa.

BHUMAHMUE: vmepneHHO OTKPOWTE TOMMMBHBLIA KpaH, 4ToObl n3bexarb
NMOBOPEXAEHWS perynatopa AaBneHns

rasoenslii punbmp (ecsiu oOH ecmb 8 Hanu4uu)

[a3oBLle (*)VIJ'IprbI yaoepXxunearT 4YacTuubl Nblfin, NOCTynaemble BMeCTe C rasom, v sawmuaroT oT 6bICTpOFO 3arpA3HeHna Takume
KOMMNOHEHTbI, KaK ropesikn, CHeTHUKU, perynatopbl. dunbTp 00bIYHO pacnonaraeTtcda nepen sceMun perynmpyrowmMmm n oTcedYHbiMn
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YACTb II: UHCTPYKLIMN 10 MOHTAXY

opraHamu.

nornom; 3To Heobxoaumo Anst Toro, YTobbl BO Bpems OﬁCJ’Iy)KMBaHMH, Nbiflb HE Nonagana B npeﬂOXpaHMTeﬂbeIVI KnanaH,

g BHUMAHMUE: pekomeHayeTcs ycTaHaBnvBaTb unbTp Takum obpas3om, Y4ToObl NOTOK rasa NMpOXOAwn mapaniensHo ¢
HaxoasLwmnnes 3a punbTPoM.

[Mocne MOHTaXa ra3oBov pammbl BbIMOMAHUTL 3f1EKTPUYECKNE MOACOEONHEHNS KranaHHOW rpynnbl 1 pene gaBneHuns.

MultiBloc MB-DLE - C6opka 2azoeol pamnbi

MoHTax

1 TNoaronuTte dnaHew k Tpybe: ncnonb3yvite NOAXoAALLMNE ra3oBble PUTUHIN
ycTaHoBuTb ycTporictBo MB-DLE n ygenuts ocoboe BHMMaHue npoknagkam O-Ring
YcTtaHoBuTe MynbTnbnok mexay pe3sboBbiMy hriaHuamm

Mocne MoHTaxa nNpoBepuTb NPOBEPUTL FTEPMETUYHOCTL 1 paboTy

HemoHTax npoBoanTcs B obpaTHOM nopsiake

a b~ WN

MB-DLE 405.. 412 MB-DLE 415.. 420 nosnLmMn NP1 MOHTAXE

(B)
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YACTb II: UHCTPYKLINN T10 MOHTAXY

DUNGS MBE
KomnoHeHTbI 1 pacnonoxeHue perne gaBneHus
VDV VDR 1 PGMIN pene MMHMMansHoro AasnexHus rasa
VD-V VD-R . o« o 2 PGMIN pene MnHMManbHOro gaBneHus rasa
: @ © @\ﬁ 7,@ (anbTepHaTuBa 1)
S| e o =1 D 3 Pene gaeneHus rasa KoHTpons ytedku PGCP
4 EREIENE 1 4  Pene makcumarnbHoro gasnenust rasa PGMAX
I [ 5 TpuBoAa co BCTPOEHHbLIM CTabnnmMsaTopomM
I I hasneHus
LF 3 6 [pmBopa BKNOYEHUA-BLIKNIOYEHUS
HE z 4 EE « 7 Kopnyc knanaHa (pe3bboBoit)
— s ~ Kopnyc knanaHa (cpnaHuesbI)
2

B eapuanmax ob6opydoeaHusi Easy VD-
o R domxeH 6b1mb ycmaHoeJsieH neped
KnanaHom

MoaknioyeHue patumka gaBneHunsa PS k npuBoay VD-R v rasoBon pamne

max. 7 Nm
max. 62 Ib-in

" | )
_i| 28 mm/0.32 inch

|

BHumaHue: B clny4yae KnanaHa MBE... 06513aTenbHbIM ABMASETCA Hanuune pene C6p008 AaBneHna Hnxe
npenoxpaHnTesibHOro KnanaHa.

MultiBloc MBE OT60p naBneHus

1,2, 3,5 lMNntocbl
ynnotHeHusa G1/8

ISO 228
6 7
1 = = 1 4 G3/4 pnsa
T S - CUCTEMHBIX )
70'kPa npuHaanexHocTewn
p 700 mbar
3 : ‘ ;. 10 P8I 6,7 Mntocbl
2 B { ;@i ] J 5 ynnoTtHexunsa G1/4
1 5 = 4 ISO 228
Lﬁ @ @ | 8 [na sepcun VB...L

TOMbKO: CoeauHEeHne
8 ONS BEHTUMALUOHHOM
NYHUN

VB-22L=14"NPT

1 2 1, 2, 3, 4 Nntocel
SN © R Q . ynnoTHeHns G1/8 ISO
65%pa ; : 228

galfsrrbar 3 & a 5 CTONOPHbIN BUHT
‘Cil} i >—  Tonbko Ansi Bepcum
v va VB-2L: coeuHeHme

AN BEHTUMNSALIMOHHOM
nvHm NPT 1

-
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YACTb II: UHCTPYKLIMN 10 MOHTAXY

Siemens VGD20.. e VGD40..

KomMnoHeHTbI U pacnosnoxeHue perne AaBneHUs

PGMIN pene MnHMManbHOro gaBneHust rasa

PGMIN pene MuHMMansHoro AasneHus rasa
(anbTepHaTuBa 1)

Pene naesneHus rasa koHTpons yteykn PGCP
Pene makcnmanbsHoro gaenexus raza PGMAX

MpuBoA CO BCTPOEHHBIM CTabunnsaTopom
AasnexHus

MprBoA BKMHOYEHUSA-BBIKIHOYEHNS
Kopnyc knanaHa (pe3b0oBoit)
Kopnyc knanaHa (cnaHueBbIii)

MoaknioueHue anekTponpusoaa SKP2... k razoBon pamne

Fa3oBble knanaHbl Siemens ¢ SKP2.. (BcTpoeHHbIM cTabunusaTopom gaBrneHus)

- MoacoeamHnTe TPybKy ANnst otbopa AasneHus rasa (Ha pucyHke TP - TpyOka ¢ HapyXHbIM AuameTpoM 8 MM, NOCTaBMnseTCa pasdenbHo) K
COOTBETCTBYIOLMNM COEAMHUTENbHBIM AeTansiM, pacrnofioKeHHbIM Ha rasonpoBofde, MOcfie rasoBblX KranaHoB: AaBrfieHue rasa
AOMKHO 0TBMpaTbCs Ha PaccTOAHNM PaBHOM NMPUMEPHO 5 HOMUHAaNbHLIM AnameTpam Tpybonposoaa.

- OcTaBbTe OTKpLITLIM OTBEpPCTUE AN BbIGpocoB B atMocdepy (SA Ha pucyHke). Ecnun yctaHoBneHHas npyxumHa He COOTBETCTBYET

TpeboBaHUsIM perynmpoBku, 06paTUTECh B HaLLIM CEPBUCHbIE LEHTPbI, YTOObI BaM OTNPaBuUnv NOAXOAALLYIO MPYXUHY.

- D: Ceano npyxuHbl perynupoBKkn AaBrneHns.

A BHUMAHME: cHsimue 4 sunmos BS 8edém K ebixody u3 cmposi peaynsmopa!

Siemens VGD../VRD.. SKPx5 (ecnomozamenbHbIli Mukponepeknrodyamesns)Siemens VGD../VRD.. -
Bepcusi c SKP2 (sknro4eHbl cmabunu3zamop

Ecnu TpebyeTcs BcrnomoraTenbHbi MUKpoBbikniodaTens (POC), Heo6XoAMMO 3akasaTb crneuuarnbHbii NPUMBOA, OTNUYHBIN OT TOro,
KOTOpbI 06bI4HO NocTaBnsAeTcs. MoaknoyeHne nokasaHo Ha PUCYHKe.

AC230V/ 3 ,—2 Closedvalve

AC120V —1 LIJTeKepHoe coegunHeHue

AGAG64 - NMpuBopg knanaHa ON-OFF

Mpueoa Mpueoa AGAG65 - KoHel nHcynbTta POC
KnanaHa KnanaHa
AGA64 AGAG65
\— s KoHeun nHcynbTta (POC)
=]
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YACTB II: UHCTPYKLNW 10 MOHTAXY

Siemens VGD OT160p aaBneHus

@ (" @ @ \ piaeneHue Ha Bxoae
0 ngle; i pm [aBneHune mexay
> LLIL KnanaHamu
= po BbixogHoe aaBneHune
=& |
M) Il _J/
& \O-lls © ©
M%’%/@ - T

N\ v

NMOACOEOMHEHUE TA30BbIX PAMIN
MpumepHbie cxembl cucmemM nodayu Au3esibLHO20 MOrJuea

1 i 2
5 -
5
KOHTYP NOOAYY TOMNNBA NOA KONbLIEBOW KOHTYP NOAAYHU
_ CUNOU rPABUTALIMKA _ TOMNUBA
= === 3

OnucaHune

1 Py4HOM OTCEYHOM BEHTUIb

DunbTp AM3ENbHbIN

Hacoc nogauu amMsensHoro Tonnmea
OO6paTHbIN knanaH

LLnaHrv gns ausenbHoro Tonnuea
KnanaH cbpoca Bo3gyxa

a b~ WN

KOHI:,IP goﬂA::ABZ(I?III-/IIjI-E":IIBA MPUMEYAHUWE: ans cxembl € KOMbLUEBbLIM KOHTYPOM nogadu
- c OBCAC XMOKOro TONMMBa, a Takke Ans rpaBUTaUMOHHON CXEMbI -
= = YCTaAHOBUTbL aBTOMATUYECKOE OTCEYHOE YCTPOMCTBO.
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YACTb II: UHCTPYKLIMN 10 MOHTAXY

Cxema MoHmMaxa mpy6onpoeodoe du3esibHo20 monsuea

A BHMMaHMe: BHAMATENbHO NpoYynuTanTe npegynpexaneHnd B Ha4vane I/IHCprKLI,Mﬁ.

- OByxTpybHas cuctema B komnnekTe noctaBkn npeayCcMOTpEHbI
1 VNLTP U TONMMBHBIE LUMAHMX, BCH 4YacTb
ﬁ,{ obopynoBaHus, KoTopasa AOMKHa
ycTaHaBnMBaTbCs nepes hunsTpom 1 3a
7 6 4 3 /‘\
/\ LwnaHrom obpaTHOro xoaa Tonnmea, AoMmKHa
/N !
obecneunBatbest noTpebutenem. Ans
VIBHOTO pesepsyapa . j NOACOEAVHEHMNS TOMMUBHBIX LUMAHIOB
npoYnTaTh COOTBETCTBYIOLMI Naparpad.
NBHOMY pe3epByapy
N —
6 5 2
OnwvcaHne (*) TpebyeTcsa B NTanuu, Tonbko B cuctemMax ¢
1 Topenka rpaBUTaLMOHHON, CUAOHHON NN NPUHYAUTENBbHON
2 TuGKue WnaHm (B kKoMNnekTe) nogaven. Ecnu yctaHoBneHHoe yCTPOWCTBO ABNASTCA
. 3MeKTpOoKanaHoM, YCTaHOBUTE TaMep ANst 3aAepXKKu
3  TonnueHbIN unbTP (B KOMMNEKTE) P y P AcP
! . ero 3akpbiTus. MNpsiMoe nogcoeauHeHne yCTponCTBa
4 AsTOMaTM4eCKOe OTCe4Hoe yCTPOMCTBO (*) aBTOMaTUYECKOro oTceveHus Tonnuea (4), 6e3 Tanmepa,
5 OG6paTHbI knanaH (*) MOXET BbIBECTU HAacOC U3 CTPOSI.
6 3arteop
7

3atBop ObICTPOro 3akpbiTUsi (BHE MOMELUEHUs, TOe HaxoasaTcs

B 3aBucmumocTn ot YCTaHOBJIEHHOIo Hacoca, BO3MOXHO BbINOJTHUTb OﬂHOprGHyIO nm ,D,ByXpr6HyIO cucrtemMmy nogadu tonnumea:

OOHOTPYBHAA CUCTEMA: ncnonb3yetcs aABe Tpybbl, 04Ha OTXOOUT C HEKOTOPOro PAacCTOSIHUS OT iHA EMKOCTU U AOCTUraeT Bxoaa
Ha Hacoc. OT Hacoca, X1akoe TOMNMUBO Mo AaBneHneM nogaeTcs Ha OPCYHKY: OfiHa YacTb BbIXOAUT C POPCYHKM, @ OCTATOK TOMNMBa
BO3BpaLLaeTcs Ha Hacoc. Mpu aToi cucteme, ecrnv NpUCYTCTBYET BMHT Galinaca, ero Heo6xoaUMO CHSITb, @ OMLMOHHOE OTBEPCTUE ANst
obpaTHOro xoda TONMMBA Ha KOPMyce Hacoca, [OMKHO ObiTb 3aKPbITO 3arfyLLKOW.

OBYTPYBHAA CUCTEMA: wncnonb3yetcsa ogHa Tpyba, koTopasi coeQuHsIieT eMKOCTb CO LUTYLEepOM Ha BXOAE Hacoca, Kak B
OfHOTPYOHONM cucTeme, U ewe ofgHa Tpyba, KOTopas COeAMHSIET LWTyLep 00paTHOro xoda Hacoca C eMKOCTbi. Becb umanuwek
Ma3yTHOro (4M3enbHOro) TonnMea BO3BpaLLaeTcs, TakuM 0Opa3oM, B €MKOCTb: CUCTEMA, 3HAYUT, MOXET CUMTaTbCs CaMOCIIMBHOW.
Ecnu npucyTtctByeT BHyTpeHHMI Oannac, ToO HeobXoaAMMO BCTaBWUTb BUHT B OTBEPCTME BO M3OexaHue NpoxoxaeHus Bosayxa M
TOMNNMBa 4epe3 Hacoc. ['openku BbIXOASIT C 3aBOAA-U3rOTOBUTENSI NMOArOTOBMIEHHBIMU K ABYXTPYOHOW cucteme nogayu Tonnuvea.
Bo3moxHa agantauus Hacoca Ansg ogHOTPYOHOWM cxeMbl MoJayn ToMnmBa (PEKOMEHAYETCS NMpU rpaBMTALMOHHOW Nofadve), Kak 3T1o
onucaHo Bbiwe. [Ins nepexofa ¢ ogHOTpYyBHOM cuctemMbl Ha ABYTPYOHY0, HeoOxoauMo BCTaBUTb BMHT Oannaca, B cooTBeTcTBUM ¢ G
(Hacoc ¢ BpalleHneM NpPoTUB YaCOBOW CTPESIKM - ECIIM CMOTPETL Ha OCb).

BHUMAHME: V1ameHeHne HanpaBneHus BpalleHns Hacoca NpuBeaeT K UBMEHEHUIO BCEX MOLKITHOYEHNIA.

Suntec TA

ﬂpaeuna ucrosib3o08aHusi monJjiueHbIX Hacocoe

® FEcnu ncnonbsyetcs ogHoTpybHasa cuctema, y6eamtbca B TOM, YTO BHYTPU OTBEPCTMSA ob6paTHOro xoaa Tonnvea HeT 6arinacHoro
BMHTa. Hanuuune aToro BUHTa MOXET MeLlaTb HopMarnbHOM paboTe Hacoca 1 MOXET ABUTLCHA NPUYMHON €ro NOBPEXAEHUS.

® He nob6aBnsaTb B TONMMBO pasHbie Npucaku Bo nsbexaHue obpa3oBaHnst COeAUHEHNIA, KOTOPbIE CO BPEMEHEM MOTYT OTNOXUTLCS
Mexay 3yobsamu 3ybuyaToro koneca n 6nokMpoBaTh €ro.

® 3anonHuB LUUCTEPHY, He BKMOYaTb ropenky cpasy, a noaoxaatb HEeKOTopoe Bpemsa 3TO Heobxogumo Ans Toro, 4tobbl
B3BELLUEHHbIE YaCTULibl YCNenm ocecTb Ha AHO LIMCTEPHbI U HE BCaCbIBaNMCb HACOCOM.

e [Ilpy nepBOoM 3amycke Hacoca B 3KchryaTauuio B Cryyae, ecnv npegycmoTtpeHa paboTa BXOMOCTYIO B TeYeHMe pasyMHOro
BPEeMEHMN (Hanp., NPy HanMyMn ANVHHOro TpybonpoBoda BcacbiBaHWs , A006aBUTL CMasoyHOE Macro B HaAcoC 4epes wTtyuep
BaKyyMmeTpa.

® Bo BpeMa KpenneHua Bana ABuratend K Bany Hacoca, He OKa3blBaTb ©OKOBOro UNM OCEBOr0 HaXxkMma Ha Bar, BO mbexaHue
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YACTB II: UHCTPYKLNW 10 MOHTAXY

YpEe3MEePHOro N3HOCa CoeaMHNTENBHON MydThl, NOBLILLEHWNS YPOBHS LWyMa, Neperpysku 3ybyaToro koneca.

® Hanuune Bosgyxa B Tpybonposodax He gonyckaetcs. B cBA3n ¢ 9TMM ncnonb3oBaHue nNpucnocobneHnin 6uICTporo coeanHeHns
He pekomeHayeTcd. Mcnonb3oBaTb pe3bboBbIE UMM MEXaHWYeckue YMnoTHUTenbHble GuTuHMM. Heobxogmmo obecneuntb
repMeTMYHOCTb BCEX COEeAMHEHUW YMnoTHeHWeM nogxogswero Tuna. CBecTu K HeobXoAMMOMY MWHMMYMY KOMM4eCTBO
COEAMHEHWI, NMOCKOMNbKY OHM BCE SBNSAOTCA NOTEHUMANbHBIMU NCTOYHMKaMK YTeYeK.

® He gonyckaeTtcs ucnonb3oBaHue TedprioHa Ans coeanHEHUs LINAHroB BcacbliBaHUA, nogayvm u obpatHoro xoaa, Bo nsbexaHve
nonagaHnss B CUCTEMY 4acTuL 3TOro MaTepuana, KoTopble ocefaloT Ha GunbTpax Hacoca U (OpCyHKax, yMmeHbLuas
3heKTMBHOCTL MX paboTbl. PekomeHayeTcs MCMnonb3oBaTb YNOTHUTENbHblE pe3nHoBble kKonbua OR mnu mexaHudeckue
ynnoTHUTEenn (CTpenbyaTble U KonbLEeBble MegHbIe 1 antoMUHNEBBIE MPOKNAAKK).

® PekomMeHayeTCcH YCTaHOBUTL BHELLHWIA unbTp B TpybonpoBode BcacbiBaHWUS Nepes HacoCoM.

BHUMAHMUE: neped nepebiM 6KIIHOYEHUEM 20Ppefiku HEOOXOOUMO 3arosiHumb KOHMYypP MOMIUueoM U Ccmpasumb

A umerouutics 8 cucmeme 8030yx. [Neped 8KIoYeHUEM 20perIKU Mposepums HarpasieHue epaweHus 0gueamenel nymem
KpamKo8peMeHHbIX Haxamul Ha nyckamesnu, yb6edumbCs 8 O0mcymcmeuu [OCMOPOHHUX 38yKo8 8 pabome
obopydosaHusi U MOJILKO r0C/ie 3Mo20 BK/YUMb 2opesiky. [peHebpexeHue O0aHHbIM mpebosaHueM, aHHynupyem
2apaHmuto Ha 2opesio4YHoe ycmpoulicmeo.

Suntec TA..

BsaskocTb TONNMBa 3+75cCTt

TemnepaTypa Tonnuea 0+ 150°C o T
[aBneHne MMHUMarnbHoe Ha Bxoge - 0.45 6ap Bo n3bexaHne obpaszoBaHuUs raza JL:J @m L={
[aBneHne MakcumansHoe Ha BXofae 5 6ap @ © © @
[aBneHne makcumanbHoe Ha obpaTtHom|5 Oap

xone

CKOpOCTb BpaLleHus 3600 obop/mMUH makc.

1) BeacbiBatne G1/2 — I

2) K dopcyHke G1/2

3) ObpatHbIi xog G1/2

4) Wryuep maHomeTpa G1/4
5) Wryuep BakkymeTpa G1/4
6) PerynsTtop gasneHus

Hacoc. lModcoeduHeHue wnaH208

[Ons Toro, 4To6bl NOACOEAMHUTL LUMAHIM K HAacocy, AeWCTBOBaTL criedyowmnm o6pa3om, B 3aBUCUMOCTU OT MOAENU NOCTaBMnsieMoro
Hacoca:

1). CHATb 3arnyLIKM c oTBEpCTUIA BXxoga Tonnuea (A) n obpartHoro xoaa (R) Ha Hacoce;

2). 3aKpyTUTb BpaLlatoLimMecs ramku Apyx wnadroB Ha Hacoc. BHUMAHUE: He nepenyTaTb BxoA TonnMBa ¢ o6paTHbIM XoA4oM: BumartenbsHo
CNEeaWTb 3a CTPENKaMu, OTLITAMMNOBaHHBIMI Ha HAcoCe, KOTOPbIE YKa3bIBAKOT HA BXOA, TONNMBA W 06paTHbIi Xo4 (CM. NpeabiayLumi naparpad).

Suntec T+TV HP Technik UHE-A Suntec TA

dunbmpsbi Onsi dusesnsi

] ApTtukyn MpumeyaH | MpucoeauHnt | Makc. pabouee Makc. pabouyass | CteneHb | CTteneHb
? ve enbHbIN paBrieHue Temnepatypa |dunbTpay| 3aWwmThbl
pasmep nm
% 5 20151PE (*) - 3/8” 1 bar -20, 60 °C 100 MKM -
= ﬁﬁ! 6 20201PL (*) - 318" 1 bar -20,60°C | 100 MKM -
7 GA70501 - 17 4 bar 90 °C 100 MKM IP65

(*) MocTaBnsieTcst ¢ AM3enbHBIMU ropenkamm
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SJIEKTPUYHECKUE MNMOAKITIOYEHUA

.OlTACHO! COBJIFOQAUTE OCHOBHBLIE [PABUJIA BE3OIMACHOCTHU, YBEOQWUTECb B [1O4COEQUHEHUN
3A3EMJIEHUS K CUCTEME, TP NMOL4COEQUHEHUN BYQLTE BHUMATE/IbHbI U HE NMOMEHSIUTE MECTAMU
®A3Y U HEUTPAJIb, [OAIrOTOBbTE [OUPPEPEHLNAIIbHBIA, TEPMOMAIHUTHbBIA BbIKITIOYATE/b,
nogxogsmi s rnogKknrOYEHNS K CETH.

OlNACHO! npexde, yeM 8bINOMHAMb 35IeKMpu4eckue noodko4eHuss, ybedumecb 8 MoM, Ymo ebIKoYamersb
cucmembl ycmaHoesieH e nosioxxeHue “BbIKI1” , a a2naeHbIl ebiksilo4amesb 20pe/IKU mo)e Haxodumcsi e
nosoxxeHuu 0 (OFF - BBbIKJl). [Mpo4umaiime eHumamenbHo enasy “lNPEAYIMNPEXOEHUA”, e uacmu
“Qnekmpuyeckoe numaHue”.

BHUMAHME: [MpucoeduHsisi anekmpu4eckue npoeoda e KieMMHol kopobke MA, y6edumecb, Ymo npoeod
3a3emsieHusi OfluHHee nNPoeodoe ¢hasbl u Helimpanu.

[nsa BbINONHEHWSA 3NEKTPUYECKNX NOAKTIOYEHNI AeNCTBYWTE criedyowmum obpasom:

1 CHUMWTE KPbILLKY SMEKTPOLLMTa FOpesku;

2 BbInonHuTe anekTpuyeckne NoACOeAMHEHUS K KNEMMHUKY NUTaHWA B COOTBETCTBUM C NpunaraemMbiMn CXemamu,
3 lpoBepbTe HanpaBneHve BpalleHWsa ABUraTens BeHTUnsaTopa (CM. criegytowmii naparpad);

4 YcTaHOBWTE Ha MECTO KpbILLKY 3feKTpowuTa.

A
A

BHUMAHUE: Ha zopenke ycmaHoeJsieHa nepembidka mexdy knemmamu 6 u 7. B cnydae nodcoeduHeHust
mepmocmama 605bwWo020/Mano20 mnameHu yb6epume OaHHYO MepeMbiyKy reped nodcoeduHeHuUem
mepmMocmama.

BHUMAHMUE: npoeepumb Hacmpoliky mepmopesne deuzamers!

NMPUMEYAHMUE: ropenku paccumutaHbl Ha TpéxdasHoe nutaHue 380/400/415/480 B; B cnyyae ncnonb3oBaHus TpéxcasHoro
nutaHua 220/230/240 B Heo6x04MMO U3MEHUTb 3NeKTpUYeCcKme coeauHeHUs BHYTPU KIIeMMHOW KOPOOKM anekTpoaBurarens
M 3aMeHUTb TepMopene.

an/IMe‘-IaHVIiI no 3NeKTpu4yeCKomMy nUTaHuo
B Tom cny4ae, eCnm ropenkm ocHalleHbl MeHepKepaMun ropeHns LMV5x, NPOKOHCYNbTUPOBATLCA C NpunaraemMbiMn npeanncaHnamm

hMpMbI Siemens No aNeKTPUYECKOMY MOHTaXy, UMELWMMUCS Ha NpUnaraeMom KOMMakT-AMCKe.

OnucaHue

C - KoHpgeHcaTop(22 HO , 250 B)
LME../LMV.. - OneKTpOHHbI Brok KOHTpOns nnameHn Siemens

R - Peauctop (1 MOwm) nero/BLack KEMTHIN/ 3€MEHLIN | AL,
RC466890660 - RC-uenb RC

S|EMENS 3azemMnsdrowasa wraHra
LGB... — LMG... — LME.. @Eéﬁﬁﬁ”&mﬁ
M @LMV2/3... - LMVS5...

| KENTbIV/ 3enéHbliii

/VERDE
'YELLOW/GREEN

—

I
I
I

C

I

ARC466890660
r— 1
2o

—
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Fopenku ¢ YacmomHbIM npeobpa3oeamersieM (ecsiu nPedycMompeHbl)

XXXXX M-. MD. xx. xx. X. X. xxx. El.
LMV5 XXXXX M-. MD. xx. xX. X. X. Xxxx. EG.
DANFOSS XXXXX MG. MD. Xx. XX. X. X. XxX. EK.
XXXXX MG. MD. xx. xx. X. x. xxx. ER.
XXXXX M-. MD. xx. xx. X. X. xxx. EB.
LMV2x/3x
XXXXX MG. MD. xx. xx. X. X. xxx. EC.

"openkn ¢ anekTpoHHbIM 6nokom LMV51.300 / LMV52.xxx e LMV37.400/LMV26.300, ocHalleHHble YacTOTHbIM NpeobpasoBaTtenem
ABUraTens BEHTUNATOPA, B JOMOSHEHNE K KPUBBLIM PEryNMPOBKN BO3AyXa M TOMMMBA TakKe MMEKT KPUBYIO PEryNIMPOBKN CKOPOCTU
BpaLlleHusa aBuraTenst BEHTUnsaTopa.

MeHepxep ropernmss LMV5x npu nomMoLlim gatumka KOHTponumpyeT obopoThbl ABUraTens BEHTUNATOpa M ynpasnsdeT ero paboTow,
nogasas curHan 4 + 20 mA Ha 4acToTHbIN NpeobpasoBaTens.

MeHepkep ropeHus LMV3x/ILMV2x npu nomowim AatyvMka KOHTPONMpyeT 06OopoThl ABUraTensl BEHTUNAToOpa W ynpaenisieT ero
paboTon, nogasas curHan 0 + 10 B Ha yacToTHbIM NpeobpasoBaTens.O6bLIMHO KpMBasi YacTOTHOrO npeobpasoBaTens NexuT B
ananasoHe oT 50% po 100% ob6opoToB ABuratens. ATO HE TOMbKO yry4llaeT PeryriMpoBKy roperiku, HO U 3KOHOMUT MoTpebneHue
3MeKTPO3HEPIUM ABUraTeNEM BEHTUNATOPA.

[Be cepuu B3ammosameHsiembix nHBepTopos FC101
n FC102

Danfoss FC102 Danfoss FC101

KnemmHasn konodka

TopMO3HbIe pe3ucmopbi
BO3MOXHO MCMoNb3oBaTh Tonbko Ans FC102
0|0|0|0|0|0|0|0
~lo|Sleo|Ds|
pRiEE R
[
I
| ? MOTORE VENTILATORE "OK”
| FAN MOTOR “OK”
I
I
1 SCHERMATURA SOLO LATO [LMVx]
- _/\J_ o
SHIELD ONLY [LMVx] SIDE
+ - |LMV5 LMV2x/3x
L SEGNALE [4:20mA] COMANDO INVERTER B SEGNALE [0+10V] COMANDO INVERTER
SIGNAL [4 20mA] FOR VSD INPUT SIGNAL [0+ 10V] FOR INPUT INVERTER
A ALLARME INVERTER
VSD ALARM
COMANDO START MOTORE VENTILATORE
FAN MOTOR START INPUT
COMUNE
COMMON

25



YACTb lll: UHCTPYKLMA 10 SKCITTYATALMN

YACTb lll: AHCTPYKLUUA MO 3KCMIYATALUU

A OlIACHO! lpu ebinosHeHUU onepayul Kanubpoeku He eKJIro4alime 20pesiKy ¢ HeAocmamo4YHbIM Pacxodom
eo3dyxa (onacHocmb o6pa3oeaHusi MOHOOKcuOa yarnepoda); e mom crsiy4yae, ecsiu 3mo npousotioem,
Heo6Xx00uUMO yMeHbW UMb MedsIeHHO rnodayvy 2a3a U 8epHymMbCsl K HOpMasibHbIM roKa3amesisiM npodyKkmos
ceopaHusi.BHUMAHMUE: npexde, yem 3anyckamb 20pesiKy, y6e0umbcsi 8 moM, Ymo &ce py4Hbie OmceYyHble
KnanaHbl 2a3a OmKpbIMbI U MPO8epuUmb, Ymo 3Ha4eHue daesieHus1 Ha exode paMrbl coomeemcmeayem
3Ha4YeHusIM, yKka3aHHbIM 8 napazpage “TexHuqeckue xapakmepucmuku”. Kpome mozo, y6edumbcsi 8 mom, 4mo
2n1aeHbIlU 8bIKIII0Yamersib nodayu numaxusi ebIpy6irieH.

OrPAHUYEHUA NMPU NCNOJNIb3OBAHUN

FOPEJIKA PASPABOTAHA N U3IrOTOBNEHA ANNA PABOTbl HA TEMJIOEHEPATOPE (KOTIE, BO3JYXOHAIPEBATEIJIE,
NEYN U T.0.) TONBbKO NMPU YCNOBUU NPABUITBHOIO NOACOEAUHEHUA, NCMNOJNIb3OBAHUE B OPYITUX LIENAX MOXET
NOCNYXXUTb ICTOYHUKOM OMNMACHOCTMW.

NONb3OBATENb [AOMKEH OBECMEYUTb MPABUNbHbIA MOHTAX AMMAPATA, NOPYYUB YCTAHOBKY
KBANMM®ULIMPOBAHHOMY NEPCOHAIY, A BbINONHEHUE MEPBOIO 3AMNYCKA TOPENIKW - CEPBUCHOMY LEHTPY,
MMEIOLLIEEMY PA3PELUEHUE 3ABOOA-U3ITOTOBUTENSA FOPENKW.

OCOBOE BHUMAHUME HEOBXOOAUMO YAOENUTb OJ3NEKTPUYECKMM COEOUHEHUAM C PEMNYIIMPOBOYHbIMU U
NPEOOXPAHUTENIbHbIMUA NMPUCMNOCOBNIEHUAMM TEMNONrEHEPATOPA (PABOYUMMU W NPEOOXPAHUTENbHbLIMU
TEPMOCTATAMMU U T.0.), KOTOPbIE OBECIEYUBAIOT NMPABUJIbHYIO U BE3OIMACHYIO PABOTY FOPEJIKW.

HE JOMYCKAETCA BKIMHOYEHUE FOPENKN IO MOHTAXA HA TEMNOrEHEPATOPE UINW MOCHE EE YACTUYHOIO UNU
NOJNIHOIroO AEMOHTAXA (OTCOEAUHEHUE, OAXE YACTUYHOE, ANMEKTPOMPOBOAOB, OTKPbITUE JTIOKA TEHEPATOPA,
DEMOHTAXA YACTEW FOPENKH).

HE JONYCKAETCA OTKPbITUE U AEMOHTAX KAKOW-NIUBO YACTU FOPENKW.

UCMNONb3YUTE TONbKO [TABHbIA BbIKMIOYATENbL ("ON-OFF" (BKN./BbIKMN.), KOTOPbIA BNArOOAPA CBOEN
OOCTYMHOCTU CNYXWUT TAKXE ABAPUWHBIM BbIKNIOYATENEM, U, NMPU HEOBXOOMMOCTHW, AEBNOKUPOBOYHYIO
KHOTIKY.

B CNYYAE ABAPUAHOW BIIOKUPOBKW, CEPOCUTb BIOKUPOBKY HAXAB CMELIMATBHYIO KHOMKY RESET. B CIYYAE
HOBOW BJIOKUPOBKU - OBPATUTLCA B CNYXBY TEXMOMOLUW, HE BbINOMHAA HOBbIX MOMbITOK CBEPOCA
BJIOKUPOBKMW.

BHUMAHME: BO BPEMSA HOPMATIbHOW PABOTbI YACTU FOPEJIKU, PACMNONOXEHHbLIE PAAOM C TEMNOMEHEPATOPOM
(COEANHUTENBHbLIA ®NAHEL), HATPEBAIOTCS. HE MPUKACAUTECH K HUM BO U3BEXXAHUE MNONYYEHUSA OXOIOB.
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K750A

Puc. 6: nepegHAa naHenb aneKkTpoLlmMTa ropernku

OnucaHue

B1CwurHanbHasa namnoyka
GrOKNPOBKM

B2CwvrHanbHas namnoyka paboTbl B
pexume 60MbLIOro NnaMeHu

JASESS  B3CurHanbHas namnoyka paboTsl B
gL LB pexume manoro nnameHu
@ e B4Jamnoyka paboTbl 3anansHOro
TpaHcdopmaTopa
B7CwvrHanbHas namnodka posxura
ropernku

G1CurHanbHas namnoyka paboThbl
anekTpoknanaHa EV2

G2CurHaneHas namnoyka pabotbl
anekTpoknanaHa EV1

G3CurHanbHas namnoyka pene
AaBneHus rasa

Fig. 7

BbibpaTtb TMn TONNMBa, BO34ENCTBYS Ha NnepekntovaTens S1 Ha aneKTpoLmTe ynpaBrieHus roperku.

N.B. B Tom cniyyae, ecnu 6yaeT BbiOpaHo Au3enbHoOe TONnuBo, yoeanTbCs, YTO OTCeYHbIE KnanaHbl AN3eNbHOro TonMAMBa fMHUN
nMTaHna 1 obpaTHOro XoAa OTKPbIThI.

MpoBepbTe, He 3abroOKMPOBaH NM SNEKTPOHHLIA GOK KOHTPOMs mnameHu (ropuT namnoyka B1), u, npu HeobxoammocTty,
pasbnokMpoBaTb €ro, HaxaB KHOMKY Enter/InFo (ons pononHuWTeneHOM wuHdOpMauMm no  ycTporctey LMV...
NPOKOHCYNbTUPOBATLCA C COOTBETCTBYOLLMMU UHCTPYKLMAMN).

MpoBepuUTb, YTO CEPUs TEPMOCTATOB (UNK pene AaBrneHus) 4aeT paspeLleHre Ha paboTy ropesku.

®yHKYuOoHanbHasi paboma Ha 2a3e

B Havane umkna 3anycka cepBonpvBOA YyCTaHaBNMBAaET BO34YLLHYIO 3aCIIOHKY B MOMOXEHWE MaKCUMarnbHOro oTkpbiTus, ghb anjv
BKIIOYaeTCA ABUraTenb BEHTUNSATOPA, U HaunHaeTcs dasa npeaBapuTernbHON NPOaYBKU.

Mo 3aBepLueHMN NpeaBapuTENbHOW NPOAYBKM BO3QYLUHAsS 3aCrOHKa YCTaHaBNMBAETCH Ha MOMOXEHME PO3Xura, BKIOYaeTcH
3ananeHbli TpaHcopmaTop (0 YeM curHanmaupyet namnoydka B4 Ha nuueBor naHenu), n yepes HECKONbKO CeKyHA nopgaércs
nuTaHue K razosbiM knanaHam EV1 n EV2 (namnoykn G1 n G2 Ha nuueson naHenu).

Uepes HeCKonbKO CeKyH Mocne OTKPbITUS ras3oBbIX KranaHoB, 3anarbHbli TpaHCopMaTop MCKMYaeTCss U3 KOHTypa U racHeT
namnoyka B4: nocne vero:

loperika OKkasblBAETCH BKIOYEHHO B PEXMME Masnoro nnameHu, Yepes HeCKOSbKO CeKyHA HaunHaeTca paboTta Ha AByX CTyneHsX
U TOpernka yBenuymBaeT UM YMeHbLUAET MOLLHOCTb, NOJlyYas HanpsMylo CUrHan KoMaHdbl OT BHELIHEero TepMocTaTa

¢yHKuu0Haanaﬂ paGoma Ha du3esibHOM morniuge

3anyckaeTca OBuraTenb BEHTUNATOpPa M HauMHaeTcs (pasa npenBapuTeNbHOM BeHTUNSAUMM. Tak Kak npegsapuTtenibHas BeHTUNSUUA
[OIDKHA NMPOXOAUTL MPU MakCUMarbHOM pacxofe Bo3ayxa, SIIEKTPOHHbIA GroK KOHTPONS JaeT KoMaHZy Ha OTKpbITUE CepBONpUBOAA W,
TOMbLKO TOrAa, Koraa AOCTUraeTCs MONoXeHNe MakCMMaribHOMO OTKPLITUSA, HauMHAET OTCYET BPEMEH NpeaBapuTeribHON BEHTUNALMN.

Mo 3aBepLUeHnn BpeMeHn npeaBapuTesibHOW BEHTUNALMU, CEpBONPMBOA NPMBOAMTCS B MOMOXEHWe nycka Ana paboTbl Ha An3enbHOM
TONMMBE, W Kak TOMbKO OH JOCTUraeT 3TOro MOMNOXeHWs, BBOAWTCA B AEWCTBME 3ananbHbil TpaHcopMaTtop (0 YeM CurHanuaupyet
uHgukatop B4 Ha rpaduyeckont navenu). Cnycta 2 cekyHObl Mocne OTKPbITUS AM3ENbHOrO KrnanaHa, 3ananbHbli TpaHcdopmaTtop
UCKIMIOYaeTCs U3 KOHTYpa Y MHAMKATOP racHer.

Takum obpasoMm, ropenka oOkasblBaeTCsi BKIIOYEHHOW, OOHOBPEMEHHO CEpBOMNPMBOA AOBOAUTCA A0 MONOXeHWs paboTbl Ha
BbICOKOM MnameHu; cnycta 14 cekyHn HauuHaeTcs paboTa Ha 2-x CTyneHsIX U ropenka aBTOMaTU4ecku ycTaHaBnuBaeTcsi Ha
paboTy Ha HW3KOM WM BbICOKOM MilaMeHu, B 3aBUCMMOCTU OT moTpebHocTen cuctembl. PaboTa Ha BbICOKOM/HW3KOM NiamMeHu
CUrHanu3vpyeTcs BKIlOYeHMeM/3aTyxaHnem nigmkatopa B2 Ha rpadmnyeckon naHenu.

XKugkoe TONNMBO, Mo  AaBMNEeHWEM, YCTAHOBIIEHHbIM C MOMOLLbIO PEerynsaTopa AaBneHUs Ha nogade, HarHeTaeTcsl HacocoM Ha
hopcyHKy. OnekTpoknanaH GnokupyeT OOCTYN XUAKOro TOMNUBa B kamepy cropaHusi. PopcyHka 3anuTbiBaeTcsl Mo NOCTOSIHHbIM
AaBrneHneM, B TO BpPeMs Kak AaBfeHue Ha NuHuu obpaTHOro XoAa perynupyeTcs perynstopoM AaBneHus, KOTOpbIA NPUBOAMTCH B
JeicTBME C MOMOLLbLIO cepBonpuBoda. TOMNMBO, HE MOCTYMUMBLUEE B KamMepy CropaHusi, BO3BpaLLaeTcsl B LMUCTEPHY, MO KOHTYpY
obpaTHoro xoaa.
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BcmpoeHHbIl 6510k KOHMPOJIsi 2epMemuYyHocmu (Onsi 20pesiok, ocHauweHHbIx KoHmposnnepamu LME7x, LMV, LDU)

Hwxe gemoHcTpupyeTca paboTa BCTPOEHHOro 6r10Kka KOHTPONS FrepMEeTUYHOCTU:

® l3HavanbHo 0ba knanaHa EV1, EV2 3akpbIThl.

o ®dasa yaaneHus: knanaH EV2 (co CTOpOHbI ropenku) OTKpbIBaeTCH U AEPXUTCA B 3TOM
MONOXEHUN B TeYEeHWUN Nepuoaa Bpemenu td4, ¢ Tem, 4Tobbl 4OBECTU NPOOHBIA 06beM
(npoctpaHcTBo Mexay EV2 n EV1) no atmocdepHoro aaBneHnsi. Tect Ha aTmocdepHoe
Aasnexue: knanaH EV2 3akpbiBaeTcsi U M AepX1TCS B 3TOM MOMOXEHUN B TEYEHUN nepuoga
BpemeHu td1. Pene aasnenns PGCP He fomkHO ynaenueaTth yBenuyeHue AaBneHus.

o dasa HanonHeHus: OTKpbiBaeTcs knanaH EV1 1 gepXxuTcsa B 3TOM NOSMOXKEHUN B TEYEHUN
nepuoga spemenu td3, ¢ Tem, 4Tobbl NO3BONUTL 3aNOMHUTLCH NPOGHOMY 06bEMY.

® TecCT Ha gaBreHue rasa: 3akpbiBaeTcs knanaH EV1 1 gepXntcst B 3TOM MOMTOXEHUU B TEYEHUU td4 | td1 | td3 | td2
nepvoga spemeHu td2. Pene gaesnennss PGCP He 0oOmkHO ynaBnvBaTh CHUXEHUE AaBIEHWS.

EV1 —

B Tom cnyyae, ecnu Bce BblllenepeyncreHHble gasbl NPOLLNN C YCNexXoM, TECT Ha repMeTUYHOCTb EV2
MOXHO CYMTaTb 3aBepLUEHHbIM NonoXxuTensHo. B obpaTtHoM cnyyae nponsongeT 6nokuposka

ropenku. PGCP
Ona meHepxkepoB ropeHusa LMV5x, LMV2x/3x u LME73 (3a uckntoueHnem LME73.831BC),

KOHTPOINb repMeTUYHOCTU MOXHO CKOH(pMrypmpoBaTtb Takum o6pasom, YTOObI OH OCYLLEeCTBNSANCS

npun po3xure, Nocne OTKIMHYEHWUS FOPENKN NN U B TOM 1 apyrom criydae.[lns anektpoHHoro 6noka
LME73.831BC KOHTpOnb repMeTUHHOCTW YCTaHaBNMBaETCH, UCKITIOYUTENBHO, NPU POIXKUTe.

XKugkoe TONNMBO, NoA AaBMNEHWMEM, YCTAHOBMIEHHBIM C MOMOLLbIO PErynsaTopa AaBfeHUs Ha nojaye, HarHeTaeTCsl HacoCoM Ha
OpPCyHKY. dnekTpoknanaH OrnokupyeT AOCTYM XWUAKOro TONMMBa B Kamepy cropaHus. PopcyHka 3anuTbiBaeTcsl Nog NOCTOSIHHbIM
JaBneHneM, B TO BpeMsi kKak AaBfieHWe Ha NMHUMK 0BpaTHOro Xoha perynvpyeTcst perynsiTopoM AaBfeHusl, KOTOPbIA NMPUBOAUTCS B
JelcTBME C MOMOLLbLIO cepBonpuBoda. TOMNMBO, HE MOCTYMUBLUEE B KaMepy CropaHusi, BO3BPALLAETCs B LMUCTEPHY, MO KOHTYpY
obpaTHoro xoaa.

PEFYNMPOBKA PACXOOA BO3[AYXA U TOIMJIBA

eo3dyxa (onacHocmb o6pa3oeaHusi MOHOOKcuOa yanepoda); B mom cny4ae,, ecriu amo npou3sotidem,
Heob6Xxo00uUMO yMeHbWumb MedsIeHHO nodaqyy monsuea u 8epHymbsCsi K HopMasibHbIM roKa3amesisiM npodyKmos
caopaHusi.

BAXXHO! N36b1mok eo3dyxa pea2yniupyemcsi co2/1aCHO peKoOMeHOyeMbIX napamempos, NpueoduMbIX &
cnedyrowiel mabnuue:

g OIMACHO! lNpu ebinosiHeHUU onepayul KanubpoekKu He eKJItoYalime 2o0pesiKy ¢ HedocmamoYyHbIM PacxodoM

PekomeHayembie napameTpbl ropeHUs
TonmmMBn PekomeHayemoe 3HadeHune PekomeHayemoe
CO, (%) 3HaveHune O, (%)
MpupoaHbIn ras 9,0+10,0 3,0 +4,8
Oustonnueo 11,5+ 13,0 29+ 49

PeeynupoeaHue - obwee onucaHue

PerynMpOBaHme pacxoga Bo3dyxa U TonfiMBa BbINONTHAETCA CHadana Ha MaKCUMaribHOM MOLLHOCTM (60ﬂbIJJ08 ﬂﬂaMﬂ)Z npoynTaTtb
npunaraemMble MHCTPYKUUN MeHeoKepa ropeHuns.

® [lpoBepuTb, YTO NAapaMeTPbl FOPEHNSA HAXOASATCS B pamMKax pekomMeHgyeMbIX npenerbHbIX 3HaYEHUN.

e [IpoBepuTb pacxoj rasa ¢ MOMOLLbIO CHETYMKA UK, eCrnn 3TO HEBO3MOXHO cAenaTtb, MPOBEPUTL AaBleHWe Ha rofoBe CropaHus ¢
nomoLlbo aAndepeHumansHOro MaHOMeTpa, Kak onucaHo B naparpadge “lamepeHne gaBneHus B rorioBe cropaHus’”.

® 3artem, oTperynuposaTtb TOMMUBO 3anporpammmpoBaB TOYKM KPUBOW “COOTHOLLEHWE ras/Bo3gyx”’ (nmpouutaTb npunaraemble
WHCTPYKUMKN MeHeaxkepa ropeHns LMVS....).

[ ] OI'IpeLI,eJ'II/ITb MOLLUHOCTb B peXume mMarnoro niameHu, nsberasi CNMLLKOM MOLLHOCTY B pexnme manoro nnamMeHn unn CriwkKom
HW3KOM TemMnepartypbl yXo4dLWwmnx ra3oB, 4TO NpuBeENo Obl K 06pa3OBaano KOHOeHcaTa B AbIMOXoae.

lMpouedypbi no esody e delicmeue
1 HacTtpoutb paboTy ropenku.
2 OnekTpoHHbIN 6nok LMV BbIMONHAET LMK TECTUPOBaHWS CUCTEMBI: Ha aucnnee bnoka AZL nosiBnsietcst coobuieHve System
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Test (TectupoBaHue Cucrtembl); N0 3aBepLUeHUM ha3bl TECTUPOBAHUS NOSIBNSETCS OCHOBHAs CTpaHuua cMcTemMa HaxoauTcs B
pexume oxuaaHus (npy oTKpbITON Lenn 6e3onacHOCTW) pa3peLumnTenbHOro curHana Ha sanyck (standby (oxupaHue) - dasa 12
nporpammbl)

YcTaH.3Hau 80°C
Pean.3Hau 78°C
Tonnueo F'A3
Bbirkuganue 12

OcHoBHas Busyanun3auuna

3 MMpoBepuTb HaNpaBneHue BpalleHus ABuUratenst BeHTunsTopa (cM. ctp. 31).
NpoBepUTb, YTOBbI 3aMKHYnach Lienb Ge3onacHoCTy AN 3anycka ropersku;
5 HauuMHaeTCs UMKN po3kura: gucnnen otobpaxaeT pasHble aTanbl paboThl

N

MpenBapuTenbHas npoayBka (asa 30 nporpammbl)

- Mepexopn B nonoxeHue po3xura (dhasa 36 nporpaMmbl)

- MonoxeHue posxura (dhasa 38 nporpammbl)

- PaspewmTenbHbIA cMrHan Ha nogayvy Tonnmea (OTKPbIBAOTCS TOMSMBHbIE 3MEKTPOKNanaHbl)

- Mnams (o6pasyeTcs nnams)

- Mepexon Ha MMHUMarbHYI0 MOLLHOCTbL (CEpPBONPMBOA NEPEXOaUT B NOMOXKEHWE Maroro ninameHu).

NMPUMEYAHUE: CyvmBonbl C 1 A BHM3Y AMCNNes yka3biBatOT COOTBETCTBEHHO MOSTOXEHMNE OTKPbITUSA NOAaYM TONNMBA U BO3ayXa.
Mocne BbINOMHEHMWS LMKNa PO3Xnra Ha QUcrree NosiBNsieTCss OCHOBHOW 3KPaH CO 3HAYEHUAMMU:

YcTaH.3Hau 80°C
Pean.3Hau 78°C
MoWH.Tb 24%
Mnams 60%

OcHoBHas BM3yanuaaumsi
3afaHHOe 3HaYeHWe (yCTaBKa): yCTaHOBIEHHOe Tpebyemoe 3HaYeHve TemnepaTypbl/aaBneHus

HencTBMTENbHOE 3HaYeHUe: AeiICTBUTENIbHOE 3HaYeHne TemnepaTypbl/AaBneHns
MoLHOCTb: NPOLIEHT Harpy3kn (MOLLHOCTU) FOPEenKm

Mnams: curHan KOHTPONs NNameHu, B NpoLeHTax

C oCHOBHOW CTpaHuLbl NEPEeNTM Ha BTOPYIO CTpaHuly, Haxas Ha ENTER

Tonn. 0.0 Boag. 1.8
Bcn. CF 0.0
Ben. 02

Bcen. MoLuH. 0.0

BTopuyHas Bu3yanusauyus
TonnuBo: yka3biBaeT (B rpagycax) Ha NoMoXeHne CepBonpMBoAa, COOTBETCTBYIOLLErO TONSMBY.
Bospyx: ykasbiBaeT (B rpagycax) Ha MosioKeHue CepBonpuBoaa, COOTBETCTBYHOLLETO BO3AYXY.
Bcnom. 3: BcnomoraTensHoe oGopyaoBaHue
CF: 3HayeHWe 4acToTbl MHBEpPTepa, B NPOLEHTax
02: 3Ha4eHWe KMCropoda B yXo4ALWMX rasax, B npoLeHTax
MoOLHOCTb: NPOLEHT Harpy3kn, TO MOLLHOCTb FOPESKU.

Mpwn HaxxaTtum Ha ENTER ocyulectBnseTcsa Bo3BpaT Ha OCHOBHYIO CTPaHuLy.
YT0ObI BOWTU B OCHOBHOE MEHI0 C OCHOBHOW BM3yanu3auuu, HaxaTte ESC aBa pasa:
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Pa6. MHpnkaums
O6cnyxuBaHue
Py4H. pexum
Mapam & nHaukama

OCHOBHOE MEHI0

Haxas Ha ESC oguH pa3 mMoxHO BoiTU Hanpsmyto Ha nogmeHtio MOKAXWU CTATYC (coctosiHue), Ha NepByto MO3ULMI0O OCHOBHOIO

MEHIO:

Hopm. pexum
Crartyc/pa3onok.
Cnucok owmnbok
Cnncok 6roknMpoBoOK

MeHio MOKAXU CTATYC coaepxuT cneayroLume nokasartenu:

® Hopm.Pexum: BbibpaB 3T0T nokasatenb n HaxxaB Ha ENTER MOXHO BbIATU Ha HavanbHyl BU3yanu3saumio, Haxatb ESC, 4tobbl

BE€PHYTbCA Ha OCHOBHOE MEHIO.

® Crartyc/Pa36nokupoBKa: nokasbiBaeT OWMOKy B CUCTEME WMM TEKyLLyl aBaputo/npeacTaBnseT cobon gyHkuuo cbpoca

6nokupoeku (Lockout)

® Cnucok owmnbok: npu BbIOOpe 3TOro nokasartens ¢ nomoLlbio knasuwn ENTER, 6yaeT nokasaH cnncok nocnegHux 21 aBapuvn.

® Cnucok 6NMoKMpoBOK: Npy BbIGOpe 3TOro nokasaTens ¢ NoMoLublo knaevww ENTER, 6yaer Bu3yanuampoBaH CNCOK NOCNEAHUX
9 cnyuuBLUMXCSA GNOKUPOBOK C yKazaHWeM [aTbl U BPEMEHM.

o CurHAkT[e3ak: akTVBMpYeT/Ae3aKTUBMPYET aBapuiiHyi0 CUrHanu3aumio B criy4dae 6roKMpoBKu.

Cnucok owubok

YT06bI NPOCMOTPETH CMMUCOK OLIMBOK, BbIOpaTh 3TOT NapameTp 1 HaxkaTb Ha ENTER. MosiBuBLUEECS M306paxeHe GyaeT cneayowero

Buaa:

1 Knacc:

Kof. BF
Owar.: 00
Kon-

BOMYCKOB

da3za:

MoLuH.:

05 las
10
0.0

88

noABUTCA nepemMellaroieeca coobuleHne crneagywulero smaa:

PerynupoBaHue u
KoHTponb O2
[e3aKTMBMpOBaHoO
aBTOMaTN4eCKU

YTOGbI MPOCMOTPETL APYrMe CTPaHULbl CNMCKa HaXkMMaTb KIaBULLW CTPESIOK.
Y106bI BbINTK U3 Cnincka Owmnbok, HaxaTb ESC.

Cnucok 6510KUPO8OoK

YTto6bl npocmoTpeTb Cnncok BnoknMpoBok, BbIGpaTh 3TOT napameTp u HaxaTb ENTER.

MosiButcA M306pa>|<eHV|e cnepywwiero suaa:

1 10.08.07
C:71 D:00
Kon-

BOIMYCKOB

MoOLLH. 0.0

F::

13.47
12

88

a3
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noABUTCA nepemMellatolieeca coobLleHne cnepgywwiero snaa:

py4Has GrokMpoBKa
BBeJeHa B JeicTBue

4YTOObI NPOCMOTPETL APYrMe CTPaHULIbl CIMCKA HaXXMMaThb KIaBULLW CTPESIOK.
Y106bI BbINTK 13 Cnincka Owmnbok, HaxaTbe ESC.
N3meHeHuWe ycTaBKku no memmnepamype/0aesieHuro

Ona Toro, 4TtoGbl 3agatb yCTaBky TemMnepartypbl, TO €CTb pa6oqyro TeMnepartypy wnu pgabrieHune reHepartopa, nencreoBaTtb

crneayoLLMm o6pasom.
C OCHOBHOW CTpaHuLbl NepenTn Ha OCHOBHOE MeHIo, Haxas ESC aga pasa.

Pa6. NHgukaumsa
O6cnyxuBaHue

Py4H. pexum

Mapam & nHaukams

C MOMOLLIbIO KMaBULL CO CTpenkamu BelbpaTth “lNapameTpbl M uHankauusa” n HaxaTb Ha ENTER:

Hoctyn 6e3 naponsa PW
HOoctync HF

Ooctync OEM
Ooctync LS

BblIbpaTb C MOMOLLLIO KNnaBwLL CO cTpernkamu nokadatens “foctyn 6e3 naponsa PW” (goctyn 6e3 napons - ypoBeHb Nonb3oBaTtens) u

noarsepanTb HaxaTnem Ha ENTER.

Opyrne ypoBHM gocTyna TpebyoT napons, KOTopbin coobaeTtcst Tonbko LleTpam TexobcnyxusaHus, KoHCTpyKTOpY, U T.A4.

MeHto, KoTOpoe nosasnseTcs be3 napona cnegywuwiero suaa:

ABTOMAT ropeHus
Css3s. perynup.
Per.02/koHTp.
Peryn. mowHocTtun

BbiGpaTtb Hagnuck “Perynstop MowHoct” n HaxaTe ENTER:

Mapam. peryn.
KoHdpurypauuns
ApanTaumsa
Bepcus MO

Bbi6opllapPeryn
LWar_wcn_opr_muH
BpMoct®unetpllO
3ag_s3Hay W1

BeibpaTb 3apaHue 3HaveHnsa W1 ¢ nomoLubio knaBuw cTpenok n HaxaTe ENTER:
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3ag_s3Hay W1
Tek.3Hau.: 90°
Hosoe 3Hau.: 90°

TeKkylwlee 3Ha4yeHue: yKa3blBaeTCsl YK€ BBEAEHHOE 3HayeHue, 4ToObl U3MEHWUTb BEMWYMHY MapaMeTpa WMCMonb3oBaTbh KiaBuLn
CTpEnoK.

BHUMAHMUE: Wmetowminca guanasoH 3aBUCUT OT WCMOMb3yeMoro AaTyvka; eavHuua U3MEpeHWs CUYUTbIBaeMOW BEenUYUHBbI Y
COOTBETCTBYIOLLME OrpaHn4eHnss 3abrokmpoBaHbl napameTpamu ypoBHA “Cepsuc’. MNMocne BBeAeHWS HOBOIO 3HAYeHUs, NOATBEPANTL
HaxaTtnem ENTER, unu xe, 4Tobbl BbINTK 6€3 BbINOMHEHUA U3MEHeHUI, HaxkaTb ESC.

HaxaTtb ESC, 4T0ObI BLINTY M3 NPOrpamMmMUpOBaHKs NOCcie NOATBEPXKAEHNSI BBEAEHHOro napameTpa Haxatvem ENTER.

Mocne BBeaeHus 3HadeHuss pabodenn TemnepaTypbl W1, BBeCTU 3HayeHus “TepmocTata - MNpederfibHOro 3HauyeHusl po3xura
(OnanMep_moa_BKIJ1 - Sdon) n “TepmocTtaTa npegenbHoro 3HavyeHuns otkntodenms” (Quanfep_moa_BbIKIT - SDoff).

»
»

Setpoint Actual value |
SDoff \

N\ ~L o~

Y’
|

HEgH

|

|
| |
! ! ! ! b
[na BBeAeHMs 3TUX 3HAYeHUN, BbIOpaTb C MOMOLLbI CTpernok obosHayvenne Ouanllep _moa_ BKJ1 (SDon), onyckasicb BHW3 MeEHHO
“PerynMowyHoctn”, HaxaTe ENTER.

3ag_sHay W1
3ag_3Hay W2
Owanlep_moa_BKIJ1
Owanlep_moa_ BbIK/I

NnoABUTCA HAANUCH:

Owvanlep_moa_BKIJ1
Tekyw.: 1.0%
Hosoe: 1.0%

Ha 3aBopge- nsrotoButene aToT napameTp HacTpamBaeTcs Ha 1%: TO eCTb, ropenika BHOBb BKIOUMTCA Mpu TemnepaType Hmke 1%
OTHOCUTESbHO 3a4aHHOro 3Ha4YeHUsa. MOXHO M3MEHUTb 3Ha4YeHUe C MOMOLLBIO KnaBuww cTpenok. HaxaTte ENTER, yToObl nogTBEpAnTL
namMeHeHue u 3atem ESC, ytoObl BbINTU. Unun xe HaxaTb Tonbko ESC, 4ToObl BbINTK 63 N3MEHEHUS 3HAYEHUS.

3ag_3Hay W1
3ag_3Hay W2
Onanlep_mog_BKIl
Owanlep_moa_BbIK/1

noABUTCA HAANMUCH:

Ovanfep_moa_BbIKI1
Tekyw.: 10.0%
HoBoe: 10.0%

Ha 3aBoge- n3rotoBuTene 3ToT napameTp HacTpamBaeTca Ha 10%: TO ecTb, ropenka OTKMYNUTCS Npu TemnepaType Bbiwe Ha 10%
OTHOCUTESNbHO 3ajaHHOMO 3HAYeHNsI.

HaxaTte ENTER, 4T06bI nogTBepanTe uameHeHue u 3atem ESC, 4Tobbl BbINTU. Minn xe HaxaTtb Tonbko ESC, 4tobbl BbITK 6e3
M3MEHEHUS! 3HAYEHUS.

HaxxnmaTtb ESC noka He nossBUTCSA MEHI0.
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ABTOMAT ropeHusi
Casa. perynup.
Per.02/koHTp.
Peryn. mowHocTtun

ONyCTUTBCSA BHN3 MEHIO 1 BbibpaTb Hagnuck “BYN”

noaTBepauTb Haxatnem ENTER.

Peryn. MowHocTn
BYU
Cepeonpusoapl

Mogynb Yl

Bpems
AsbIk
dopmat gatbl

duna. eguHULbBI

BpemeHa roga: nossonset yctaHoBUTb paboTy “3uma/lleTo” a Takke pasHuuy Bo BpemeHu (EU - EBpona; USA - CLLA)

Jleto / 3uma
dopmBpem EU/US

BbIOpaTh enaemoe Bpems roga Jleto/3uma n noateepanTtb Haxatvem ENTER; Haxate ESC, 4ToObl BbIiTM. BBECTU pasHUUy BO

BPEMEHN TakKuMm xe O6p830M.

A3bIK: NO3BONSAET BBECTU A3bIK A5 BU3yanumsaunn gaHHbIX.

Asbik
Tekywy,.:

HoBoe:

AHrInMncknn

NTanbsHckn
"

BbIOpaTh Xenaembln A3blK U NoaTBepAnNTb HaxaTnem ENTER, HaxaTe ESC, 4Tobbl BEINTH.

®dopmat[aTbl: no3sonset Beecty popmart gatel AO-MM-IT (aeHb-mecau-rog) unm xxe MM-O0-IT (Mecau-aeHb-roa)

dopmataThl
Tekyw,.:
HoBoe:

OO0 MM T
MM-04-1T

BblbpaTh enaembin hopmaT 1 noaTeepanTb Haxkatnem ENTER; HaxaTte ESC, 4TOObI BEINTW.
®dusmnyeckme EAnHULLI: NO3BONSET BBECTU €ANHULILI U3MEPEHUSA TeMnepaTypbl U AaBneHns
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EavHuua nsm.Temneparypel

EavHuua usm. gasneHus

EAnHWUBI n3mMepeHns TemnepaTtypbl, KOTopble MOXHO BBecTn: °C unu °F.
EAnHMUBI n3MepeHns aaBneHusi, KOTopble MOXHO BBECTW: bap unu psi.
® BbIbpaTh xenaemylo eavHuLy n3amepeHus, noareepants Haxatnem ENTER; HaxaTte ESC, 4TOObI BEINTY.

® BbibpaTb xenaemylo eavHuLy M3MepeHus TemnepaTtypbl U AaBneHus, noarsepanTb Haxatmem ENTER; Haxate ESC, 4Tobbl
BbIATH.

Briokupoeka cucmembi
l‘lpm 6J'IOKI/IpOBKe CUCTEeMbI NOABUTCA HAANUCL:

1 10.08.07 13.47
c:71 D:00 F:: 12
Kon- 88
BOMYCKOB

MoLuH. 0.0 a3

O6patutbea B LieHTp TexoGenyXuBaHus M cOOBLMTL JaHHbIE 3TOW HAAMUCU.

3anyck "Ha xono0dHy0"

OnekTpoHHbIn 6nok LMV umeet dyHkumio “XomogHbid Myck” , koTopass MOXeT ObiTb YyXe BBegeHa B JenctBue LleTpom
TexobcnyxuBaHusa (4OCTYNn C NMOMOLLBIO OTAENBHOrO Napons, NpefHasHaYeHHOro Ansi TakMx UeHTpoB.) Ecnu Takas dyHKuus yxe
NOAKIIOYEHa, NpW po3Xure ropenkv nosasuTcs Hagnueb “3awmta ot Tepmudeckoro Loka aktmempoBaHa”. Ecnu xe ata dyHKumns He
NOAKIOYEHA, TO NOCcne BKIYEHNUSI FOpPenku, oHa byaeT ObICTpo HapalLMBaTh MOLLHOCTb, B 3aBUCUMOCTY OT TpeboBaHui noTpebuTens
1, NpyY HEO6XOAUMOCTU, 0 MAKCMMAasIbHOW MOLLHOCTH.

Py4Holi pexum

Ans Toro, 4ToGbl 0GONTM MCMONB30BaHNE TEPMO3ALUNTBI UMK HE BIBOAUTL TOPENKY Ha MakcMarbHY0 MOLLHOCTL MOCne po3xura,
npeaycmotpeH PYYHOW pexum.

[ns Toro, 4Tobbl BLIGPaTh PYUYHON PeXuM, UCMONbL30BaTL Knasuwm ctpenok SELECT, ansa Toro, utobbl BeIGpaTh Hagnucs PYYHON
PEXXM n HaxaTtb Ha ENTER:

Pab6. MHankaums
O6cnyxuBaHue

Py4H. pexum

Mapam & nHgukamn

npun aTom Heobxoanmo 6y,u,eT BBECTU creaywuine 3Ha4YeHns:

LleneBas MoLHOCTb

ABT./Py4H./BbIkn

Bbi6op MOLWHOCTU: BBOAUTCA XKeNaemblii NPOLIEHT MOLLIHOCTU

LleneBas MoLHOCTb
Tekyw.: 0.0%
HoBoe: 20.0%

BBECTM XenaeMmblil NpoLeHT 1 noaTeepaunTb Haxatuem ENTER; Haxatb ESC, 4Tobbl BbIATU.
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Tenepb BbiOpaTh nosuyuto “AstomaT/Py4Hon/OTknoyeHo”

LleneBas moLyHOCTb
ABT./Py4H./Bbikn
ABT./Py4H./Bbikn
Tekywy.: ABTOMaTUN4E
CKuIn
Hogoe: openka
Bkn

JOCTYMHO TpW pexuma:

ABTOMaTU4eckui: pabota B aBTOMaTUYECKOM PEXUME
Fopenka Bkn: paboTta B py4yHOM pexume

Fopenka OTKN: ropenka HaXoOAMTCA B PEXMME 0XnaaHus

Ecnu BBegeTe cnocob paGoTel "Mopenka Bkn", ropernka He 6ynet paboTaTb B 3aBUCHMOCTU OT YCTaBOK MOAYNSITOpa U Jatyuka, a
6yneT paboTaTb Ha BBEAEHHOW B 3TOM NMO3ULIMK Harpyske.

a BHumMaHue: ecnu BuibepeTe pexum “Iopenka OTkn”, ropenka ocTaHeTCs B PEXNME OXMOAHUS.

BHumaHue: B pyyHom pexume (Fopenka BKIT) noporn 6e3onacHocTtn BBoAATCA LieTpom TexobcnyxmBaHus.

[nsa nonyyeHus OONONMHUTENBHOM MHpOpMaLmMmn 00paTUTLCA K NpuiaraemMbiM MHCTPYKUUSAM MeHempkepa ropeHnst LMV5x.

PEIYNnnMPOBKA O1A PABOTbI HA N'A3E
Pez2ynupoeaHue pacxodoe eo3dyxa U 2a3a

HacTpouTb paGoTy ropenku, Boiopas GAS ¢ NOMOLLbIO NepeknoyaTens ropenku (MMelLLerocs Ha naHenu yrnpasneHns ropesiku)

[MepenTn K COCTaBNEHNIO KPUBbLIX COOTHOLLEHUS BO3,£|,yX/TOI'IJ'IVIBO, COornacHo npunaraembix VIHCprKLl,VII;I Ha MeHeXep ropeHua
LMV, npoBepss NOCTOSHHO aHanu3bl yxogauwmx rasos, BO n3bexaHve paGOTbI ropenkm ¢ HeJoCTaTKoOM BO34yxa; A03MpoBaThb
BO3yX Ha OCHOBaHMM U3MEHEHUS pacxoda rasa, CorfiacHo npMBe4eHHON HUXKe npoueaypbl.

OTperynupoBaTb pacxopf rasa B peXumMe 60MbLIOro NfiamMmeHun Ha 3HayeHus Tpebyemble koTnom/noTpebutenem, Bo3gencTeys
Ha cTabunMsaTop JaBfieHUsi, BCTPOEHHbIN B KNanaHHyo rpynny:

PerJ'IVIpOBaTb NoNoXeHne ronoBbl CropaHnsa TOJNbKO B Cliy4dae HeobxoamnmocTwul.

Mocne BbINOSHEHWS HACTPOKM PacXofoB BO3AyXa M rasa Ha MakcMMasibHOM MOLLHOCTU, NepeTi K peryriMpoBke KaXaon TOYKM
KPVBOW COOTHOLLEHWS! « BO3AYX/TOMNNMBO», AOWAS BNAOTb 4O TOYKA MUHUMANbHOWM MOLLHOCTM.

Tenepb MOXHO NeperTh K perynupoBke pene AaBreHus
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PEIrYJINPOBKA KITATTAHHOM IPYIIbl

MynbTu6nok MB-DLE

MynbTnbnok - 3T0 KOMNakTHas rpynna, cocTosLas U3 AByX KnanaHoB, pene AaBneHus rasa,
ctabunusatopa faBneHns u razoBoro dunbTpa. PerynmpoBka pacxofa rasoBoro knanaHa
BbINOMHSAETCA Npu nomowy perynsitopa RP nocne ocnabneHus Ha Heckonbko o6opoToB
ctonopHoro BuHTa VB. llpu oTkpyumBaHuu perynatopa RP knanaH oTkpbiBaeTcs, npu
3aKpy4MBaHWK - 3akpbiBaeTcs. [nsa perynmpoBky OblCTporo cpabarblBaHUS CHATb KOMMa4yoK
T, nepeBepHyTb ero 1 BAeTb Ha ocb VR cOOTBETCTBYOLLMM Na3oM, pacrnonoXeHHbIM CBEPXY.
Mpn BBWHYMBaAHWM pacxod MpW pPO3KUTe YMEHbLUAETCs, Mpu  OTBUHYMBaAHWUM -
yBenuumuaetca.He perynupynte BuHT VR npu nomowm oteépTku. Ctabunusatop gasneHns
perynupyetcs npu noMmoLum BuHTa VS, pacnonoxeHHoro nog Kpbiwkon C: npyv BBUHYMBAHUM
AaBreHne yBenunymMBaeTcs, Npy OTBUHYMBAHUM - YMEHbLLIAETCH.

N.B.: BuHT VSB gomkeH cHUMaTbCs TOMNbKO AMsi 3aMeHbl KaTyLUKX

MultiBloc MBE PezynupoeaHue VD-R c PS

Ausgangs

druck MIN 10% 25% 50% 75% MAX

4 mbar 10 mbar 25 mbar 50 mbar 75 mbar | 100 mbar
PS-10/40 | 0,4 kPa 1,0 kPa 2,5 kPa 5,0 kPa 7,5 kPa 10,0 kPa
2"w.c. 4"w.c. 10 "w.c. 20 "w.c. 30 "w.c. 40 "w.c.

20 mbar | 50 mbar | 125 mbar | 250 mbar | 375 mbar | 500 mbar
PS-50/200| 2,0 kPa 5,0 kPa 12,5kPa | 25,0kPa | 37,5kPa | 50,0 kPa
8 "w.c. 20 "w.c. 50 "w.c. 100 "w.c. | 150 "w.c. | 200 "w.c.

lMpu Hacmpolike 0aeieHuUs1 Ha ebixo0e 3anpeuw,aemcsi GoCMuXXeHue unu npeebiweHue JII06bIX OnacHbIX ycioeul
akcrnyamayuu!

F - ‘{ Huana3zoHn pabomsi (M6ap)
HEeWTpanbHbIA| — XKenTblr KpacHbIi
Leem npyxuHbi SKP 0+22 15+120 100 + 250
Leem npyxuHbi SKP 7 +700 150 + 1500

[Juana3oH perynupoBaHusi JaBneHvsi nepes KnanaHHoW rpynnoii MEHSIETCS B 3aBUCUMOCTH OT TUMa NMPY>XWHbI BXOASALLEN B KOMINMEKT
KnanaHHoOW rpynmbl.
[ns 3ameHbl NpunaraeMon K KnanaHHoii rpynmne npy>XuHbl, 4eNCTBOBATL CrieayoLlwmM oGpasom:i

Ona yBenuueHuss uUnu yMmeHblUeHUs OaBfieHWs, a crnegoBaTeflbHO M pacxoda rasa, nNpu MOMOLWM OTBEPTKM MNOBOpauuBanTe
perynupoBoYHbIi BUHT VR nocne cHatus 3arnywwku T. Mpy BBUHYMBAHWM PACXOA ra3a yBENMUMBAETCS, NPU OTBUHYMBAHUM - YMEHbBLLIAETCS.
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Pezynupoeka pene 0aeneHusi

dyHKUMeld pene pQaBrneHus BosAyxa SBMsSeTcs cosdaHve 6esonacHocTM  paboTbl
aneKkTpoHHoro Groka (BriokMpoBka), ecrnu AaeneHne Bo3gyxa He OydeT COOTBETCTBOBaTb
npeoycMOTPEHHOMY 3HauyeHutio. B crnyyae GrNOKMpOBKM, HEOGXOOMMO pasbrokupoBaTh
ropenky npu MOMOLUM KHOMKU pasbriokMpOBKM SMEKTPOHHOrO 6rioka, uMerolencss Ha
KOHTPOSIbHOW MaHesnu roperku.

Pene gaBneHus rasa KOHTPONMPYHOT daBrneHue, YTobbl NpenaTcTeoBaTe paboTe ropenku B
TeX Cnyyasix, Korga 3HadyeHvWe [JaBrieHuss He OGyoeT COOTBETCTBOBaTb [O3BONEHHOMY
AnanasoHy JaBreHus.

Peeynupoeka pesie MUHUMAaJTbHO20 daeJsieHusi 2a3a

[nsa kanubpoBku pene AaBneHWs rasa BbIMOMHUTE credyloLme onepaumu:
® Y6eauTbcs B TOM, YTO OUMLTP YMCTbIN
® CHMMMTE KPbILLKY M3 NPO3PaYHOro nnacrmka.

e [lpu pa60Ta+ouJ,e17| ropefnike Ha MakCcMMasnbHOM MOLLUHOCTW, M3MepbTe [aBrfieHne Ha wTyuepe 0T6opa AaBlneHnda pene
MUWHUManbHOrro gaBfeHnsa rasa.

® MeaneHHo 3akpbiBalTe pyYHOW OTCEKAOLLMIA KpaH, HaXoOsawWmMinca nepes pene aaeneHus (CM. rpadvk MOHTaXa ras3oBbiX pamn),
BMMOTb A0 CHWXeHust gaeneHus Ha 50% OT 3HauyeHust cunTaHHOro paHee. Yo6eaumTech, 4To 3HaveHne CO B yxoaswmx rasax He
yBenuuunoch: ecnu 3HadeHne CO Bblle HOPMATUBHbIX 3HAYEHWI, OTKPbIBaTE MeANeHHO OTCeKaloWnn KnanaH, noka 3HadeHue
He CHU3WTCS [0 BbILLEYKa3aHHOIO 3HaYEHUsI.

® YGepguTech, UTo ropenka paboTtaeT HopMarbHO.

® BpawainTte perynmpoBoYHOE KOMbLIO pene AaBreHns no YacoBOW CTperke (Ans yBenuyeHns AaBrneHnst), BNoTb A0 OTKIOYEHNs
ropernku.

® [1oNHOCTBIO OTKPOMTE PYYHOM OTCEKAIOLWMIA KNnanaH.
YcTaHoBMTE Ha MECTO NPO3PayHYHO KPbILLKY.

Pez2ynupoeka pene makcumasnbHo20 OaeJsieHusi 2aza (mam, 20e OHO npucymcmeyem)
,D,J'Iﬂ HaCTpOVIKVI ﬂeVICTBOBaTb cnenyrwnm o6pa30M, B 3aBUCMMOCTU OT MEeCTa MOHTaXa peJfie MakCuMalribHOro aBJlieHUA:
[ J CHATb NPO3pPaYvHyHo Ni1aCcTtMacCoOBYIO KPbILIKY pere aaBlieHudA;

® eCnn pene MakcuMmaribHOro AaBfieHUs yCTaHaBNMBAETCA nepeq ras3oBbiMU KnanaHamMu. 3aMepuTb OaBfiEHWE rasa B CeTu bes
nramMeHu, yCTaHOBUTb Ha perynmpoBoYyHOM Korbue VR, cuntaHHoe 3HavyeHue, yBenMyeHHoe Ha 30%.

® Ecnu xe pene makcMmarnbHOro AaBreHusl YCTaHOBIEHO Nochne rpynnbl "perynsaTop - ra3oBble knanaHbl", HO nepes ApoccesibHbIM
KranaHoM: BKIHOYUTb TOPErKy, OTPerynmpoBaTh €e, BbIMONHAS Mpoleaypbl, on1caHHble B Npeablaywmx naparpadax. 3aTem,
3aMepuTb JaBrieHWe rasa npu paboyemM pacxoge 3a rpynrnoit "perynarop - ra3oBble knanaHbl", HO nepes ApOCCesibHbIM KranaHoM;

YCTaHOBUTb Ha pPerynnpoBoYHoMm konbue VR, cuMtaHHoe 3HayeHue, yBennyeHHoe Ha 30%.
® YCTaHOBWUTb Ha MECTO NMPO3payHyH NIaCTMAaCCOBYIO KPbILLKY pere AaBneHus.

Pezynupoeka pene daesieHusi eo3dyxa

PerynupoBka pene aasneHusi BO3ayxa BbINOMHAETCA creyoLmm obpasom:

® CHATb NPO3paYHyto NNAacTUKOBYIO KPbILLKY.

@ [locne BbINOMHEHUSI PErynMPOBKM Pacxofa Bo3ayxa M TOMnuBa BKIOYUTb FrOperkKy.

® [lpu ropernke, paboTawlern Ha mMarnoM nnameHn, MeAneHHoO noBopavMBaTb perynMposoyHoe Kombuo VR (4Tobbl yBEnMuMTb
AaBrieHne HacTPOWKK) NO YacoBOW CTperike 40 TexX Nop, noka He cpaboTaeT aBapuiiHas 6rIoKMpoBKa roperku.

CuuTaTb Ha LWKane 3HaveHue AaBMeHUs U yMeHbLNTb ero Ha 15%.

MoBTOPUTL LMK 3amycka ropenku, NpoBepss, YTO OHa NPaBUIbHO PYHKLIMOHMPYET.

YCTaHOBWTb HA MECTO NPO3PaYHYIo KPbILLKY perne AaBneHus.

Pene daeneHusi Onss KOHMpoJsss ymedyek 2aza PGCP (¢ anekmpoHHbIM 6710kOM KOHMpoJsisi Siemens
LDU/Siemens LMV/LMET7Xx/)

® CHATb Npo3payvHylo NNacTMacCcoBYIO KPbILIKY Ha perne AaBneHus.

o Ortperynuposartsb pene aasneHns PGCP Ha To Xe 3HaveHne, Ha KOTopoe OTperynmpoBaHo pene MMHUMarbHOro AaBneHns rasa.
® YCTaHOBUTb Ha MECTO Npo3paYvyHyo NNacTMacCoOBYHO KPbILLKY.
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Peeynupoeka 20J108bl ceopaHusi

BHUMAHMUE! Ecnu meHsiemcsi MoJIOXeHUe 20J108bl C20paHusi, Heo6xo0uMo noemopums 6ce orepayuu rno
Hacmpolike 8030yxa u monsuea, onucaHHble 8 NPedbIdyuw,ux MyHKmMax

PerynupoBaTtb MonoXeHue rofoBbl CropaHusi TONMbKO B Criydyae HeoOXoAMMOCTU: Anst paboThbl Ha CHKEHHOW MOLLHOCTU paccrabuTb

BUHT VB 1 nocTteneHHoO caBuraTb rofioBy CropaHusi B CTOpoHy nonoxeHusa “MIN”, Bpalwias no 4acoBow CTpenke perynmpoBOYHOE
konbuo VRT. 3abnokuposate BUHT VB npu 3aBepLUeHnM perynmpoBKu.

MonoxeHwnem ronosbl “MAX” )

vB

MonoeHune ronosbl “MIN”
VRT

A BHVMAHWE: BbINONHWTL 3TV onepaummn Npy OTKIIOYEHHON U OCTLIBLUEN rOperke.
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Pezynupoeka pacxoda monnuea npu pabome Ha du3esibHOM moriuee

Pacxop, ou3enbHoro Tonnuea perynupyeTtcst 3a cyeT BbliGopa popCyHKM (MPOTMBOMOTOMHOTO TMMa), COOTBETCTBYIOLENO MOLLHOCTH
KOTna v Tumy NpUMeHeHUs1 pa3Mepa, a Takke PeryrvpoBKW OABMEHUSI Ha MPSIMOM U o6paTHOM Xofe XKMAKOro TOMNuBa, COrnacHo
[aHHbIX, Yka3aHHbIX B Tabnuue U Ha rpaduke Ha Puc. 17 (ana cuuTeiBaHUs JaBMNEHWs - YATaiTe nocnegytolue naparpadbi).

yron pacnbifieHnsa

PACXO[ kr/uac /
PA3MEP MwuH Makc 50° 70° 90°
40 13 40 2o .
nasneHve obpaTHoro xona AaBneHve obpaTHoro xoda (psi)
50 16 50 (6ap)
60 20 60
70 23 70
80 26 80 100 poi
90 30 90
20 /]
100 33 100 i |
115 38 115 \ /
130 43 130 \| /| -
145 48 145 \ /
160 53 160
180 59 | 180 v /N _
' ]
200 66 200 | / ! ro0 et
225 74 225 {
| |
250 82 250 6onee 100 kr/yac / " -
275 91 275 7 / \
300 99 300 / '. —
330 109 330 1o / ll
360 119 360 / 1 —
400 132 400 6onee 100 kr/vac 1 |
450 148 450 f
500 165 500 100 psi
550 181 550
6ap -
600 198 600 bar 5
650 214 650 )
20 40 60 80 100 % NPOMYCKHON CNOCOBHOCTU
700 231 700
750 250 | 750 NABMNEHWE TOMNMBA HA ®OPCYHKE = 25 6ap
800 267 800
T 6 1 ------- erﬂ pacnbineHna Tonnuea, B 3aBUCUMMOCTU OT iaBfeHnsa Ha 06paTHOM xoge Tonnuea
ao.

Pacxon %

A BHUMAHMUE! Yka3aHHbIlU MakcuMalibHbIlU pacxod docmua2aemcsi rnpu nosIHOCMbH 3aKpbImMoM 06pamHom xode.
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PezynuposaHue

1

Mocne HacTponku ropenku Ans paboTbl Ha rase OTKMHYUTL FOpenky 1 BolbpaTe paboTy Ha xuakoHom Tonnuee (OIL) ¢ nomoLubio
cenekTopHoro nepekntoyatena CM (MmetoLerocs Ha KOHTPOMbHOWM MaHenu ropenku).

npuv OTKPLITOM 3MEKTPOLMTE, BBECTU B AEMNCTBME HACOC, BO3AENCTBYS HaNPSIMy0 OTBEPTKOW Ha COOTBETCTBYOLMIA KOHTakTop CP
(cM. puCyHOK): NpoBepuTb HanpaBreHne BpalleHUs ABuraTtens Hacoca W aepxaTb OTBEPTKY B HaXaTOM COCTOSIHUM B TeYeHue
HECKONbKMX CEKyHA, MOKa He 3anonHUTCS KOHTYP XXUAKOHO TONNMBa;

e

KOHTaKTOP;

Suntec T.. Suntec TA. HP Technik UHE

Puc. 8
[nsi co3agaHns KpyMBbIX COOTHOLLEHUS "TONMMBO - BO3ayXx", 06paTuTbCs K NpunaraeMbiM MHCTPYKUMUAM Ha MeHeaXep ropeHusi LMV.

[daBneHue nutaHus QOPCYHKM YXe OTPErynMpoBaHO 3apaHee Ha 3aBOJe-W3roTOBUTENE U He OOMKHO M3MEHSATbCS. TONbKO B
cnyyae HeobOXO4MMOCTM, OTperynupoBaTb AaBfeHWe nutaHust (CM. COOTBETCTBYHOLWIMIA naparpad) crnegyowmum obpasom:
YCTaHOBUTbL MaHOMETP B MOJIOXEHME, Yka3aHHOe Ha Puc. 9, Bo3oencTBoBaTh Ha perynmpoBoYHbIin BUHT VR Hacoca (cm. Puc. 10)

[0 nonyyeHus Ha opcyHke aaenexus B 206ap (dpopcyHkmn Monarch nnu dpopcyHku Bergonzo - cm. Ha cTp.33-34);

LWTyuep Ans MaHomeTpa

Puc. 9 Puc. 10

6 [Onsa nony4yeHUa MakcumasibHOro pacxoga Au3eslbHOro Tonnuea perynupoBaThb AaBlieHUe (C‘-IIATbIBaﬂ 3Ha4YeHna Ha MaHoMmeTpe

PG), He n3MeHsst Npu 3TOM, yxXe OTpPerynMpoBaHHbIA, BO BPeMsi HACTPOMKM paboTbl Ha rase, pacxon Bo3dyxa (CM. NpeablayLumnii
naparpad): Bce BpemMsl NpoBepsis napameTpbl NPOAYKTOB CropaHust

OTKMOYMTE U BHOBb BKIOYUTL ropernky. Ecnn pacxoa Xuakoro Tonnvea TpeGyeT OONOMHUTENbHON perynmpoBku, NOBTOPUTL Npedblayuimne
MYHKTbI HaCTPOWKM.
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Pene MuHumManbHo20 OaeJsieHuUs XXUOKO20 monsuea - Hacmpolka (mam, 20e OHO npucymcmeyem)

Pene MWHMManNbHOrO A4aBMEHMS Ha NIMHMM No4ayun KWOKOro TonnvBa Tpe6yeTc;| ans Toro, 4Tobbl AaBneHne He onycKasnocCb HUxXe
YCTaHOBMEHHOro0 3HayYeHnsa. PekoMeHayeTcs HacTponka Ha 3HadYeHue Ha 10% HwxXe BEenU4YMHbI AaBMEHUS Ha bopCyHKe.

Pene makcumarnbHO20 0aeJsieHusl )XuOKo20 moriuea Ha OGp&MHOﬂ JIUHUU: Hacmpolika

[aHHoe pene MakCMManbHOro AaBfeHUs ycTaHaBMMBAaeTCs Ha NWHUM obpaTHOro xofda fnocrne perynatopa AaBreHUst >KUAKOro
Tonnuea. NpeBbilleHWe AaBNeHNs Ha NUHWM 0BpaTHOro xoda BNUSET Ha MapameTpbl rOpeHusi, NO3TOMY pene HacTpavBaeTcs Ha
3HayveHune, KOTopoe 0becneynT KayecTBEHHOE CKUraHve Tonnmea.

3aBopckasi HacTpoika 3Toro pene pasHa 4 6apam, O4HaKO nocne Toro, kak HacTPoeHbl BCe paboyne ToYkM, He0OXo0AMMO onpeaennTb
paboyee aaBneHne B 06paTHOM NUHMK Nocne perynstopa, 06bIMHO OHO HaxoauTcsa B AnanasoHe oT 0 Ao 2 6ap (Hanpumep, NonyYnnm
1 6ap) n nNpon3BecTn perynupoBky pere. MNMNepBoHayaneHO ero Heobxoaumo HacTpouTb Ha 20% Bhbllle MONyYeHHOro 3HaveHus (ans
Hawero npumepa 1,2 6apa). [Janee yBenuunTb gaBreHve B oO6paTHOM NMMHUM OO 3Ha4YeHusi BrM3Koro K HacTpoWke (4ns Halwero
npumepa 1,18-1,19 Gapa), ecnu oBHapyXWTCsl, YTO Ka4yeCTBO FOPEHUs MO ra3oaHanM3aTopy BbIXOAUT 3a npedenbl HOpM, TO
HeobxoaMMo CHM3WTL paboyee AaBneHve B O6paTHOM NWMHWM OO NEpPBOHAYasbHOTO W MOBTOPWTH BbILLEOMUCAHHbLIE OnepaLmu
MOCTENeHHO CHNXas HacTPOViKy pene Ao Tex nop, noka He byaeT obecneyeHa 6esonacHas paboTa ropenku.

Pene daeneHus xudko2o monnuea - peaynupoekKa
PerynmpoBka BbIMOMHAETCS COrNacHO HbKecneayoLwmx UHCTPYKLUA, B 3aBUCUMOCTM OT YCTAHOBIIEHHOIO pere AaBreHns.

Trafag Picostat 9B4..
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PezynupoeaHue nomoka 2a3a ¢ MoMoWwb YeHmpasbHbIX omeepcmull 8 205108e c2opaHusi (0515 20pesloK Ha
npupodHom 2a3e)

Ons Toro, 4toObl OTperynuMpoBaTb MOTOK rasa, HeobGXOoAMMO YaCTUYHO 3aKpbiTb OTBEPCTUS MPOCBEPNEHHOrO AMCKA, BbIMOMHSASNA
cnepytoLme npouenypb:

1 paccnabutb Tpu BMHTa V, KOTOpblEe KPENSAT NPOCcBeprieHHbIN anck D;

2 BO3[eiCTBYS C MOMOLLbIO OTBEPTKM Ha PerynMpoBOYHble BCTaBKWM MPOCBEPNIEHHOro AMCKa, BbIKPYTUTL €ro No 4acoBOW/MpoTMB
YacoBOWi CTPENKU ANst TOro, YTOObI OTKPbITH/3aKPbITb OTBEPCTUS;
Mo 3aBepLUEHUM PETYIIMPOBKM 3aTAHYTb BUHTLI V.

A: OTKPbITble OTBEPCTUA
B: 3aKpbITbl€ OTBEPCTUA

Iunck Heobxoammo nogperynnpoBaTh BO BPEMSI MyCKa YCTaHOBKM.

PerynupoBka Ha 3aBofe-n3rotoBuTenie 3aBUCUT OT TUNa ToNnuBea, Ans paboTbl HA KOTOPOM NpeaHa3HadYeHa ropernka:
® Y rasoBbIX ropesiok Ha NPUPOAHOM rase BCce OTBEPCTUS AOMMKHbI ObITb MOMHOCTHIO OTKPLITI.

PeaynuposaHue NMomokKa 2a3a ¢ nNnoMouwbro yeHmparlsibHbix omeepcmuﬁ 8 20J108€ ce2opaHus ( ons 20pPEeJIOK Ha
C)XUXXeHHOM 2a3e)

Ons Toro, 4Tobbl OTperynuMpoBaTb MNOTOK rasa, HeobGXOAMMO YaCTUYHO 3aKPbiTb OTBEPCTUHA MPOCBEPNIEHHOrO AMCKa, BbIMOMHAS
criegyoLme npowenypbl:

1 paccnabutb Tpu BUHTa V, KOTOpbIE KpenaT NpocBepreHHbIn anck D;

2 BO3[ENCTBYS C MOMOLLbIO OTBEPTKU Ha PErynMpoBOYHble BCTaBKM MPOCBEPNEHHOMO AMCKa, BLIKPYTUTL €ro Mo YacoBOW/MpoTMB
YacoBOWA CTPENKU ANst TOro, YTOObI OTKPbITh/3aKPbITb OTBEPCTUS;

3 MO 3aBepLUEHUUN PErynMpOBKN 3aTSHYTb BUHTBI V.

A: OTKPbITble OTBEPCTUA
B: 3aKpbITbl€ OTBEPCTUA

Iunck Heobxogmmo nogperynupoBaTh BO BPEMSI MyCKa YCTaHOBKM.

e 13mMMm
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YACTb IV: OBCITY>KUBAHUE

BbIKITKOYATEJIEM U 1PU INOJIHOCTbHO 3AKPbITbIX PYYHbBIX OTCEYHbIX TOIMJINBHbIX KPAHAX.

g BHUMAHUE! BCE PABOTbl HA [OPEJIKE [LOJDKHbI BbINOJIHATECSA C PA3OMKHYTbIM [JIABHbIM
BHUMAHME: BHUMATE/IbHO MPOYUTAUTE NMPEQYMNPEXQEHUS B HAYAJIE MHCTPYKLNA.

Heobxoanmo, xoTsi 6bl pa3 B rof, BbIMOMHATL HbKeyKa3aHHble onepaumm no yxoay 3a ropenkoun. B cnyyae ce3oHHON paboTbl ropenku,
pekoMeHAyeTCH BbINOMHATL MPOMUNAKTUKY B KOHLE KaKOOro OTOMWTENbHOrO CEe30Ha; B CllyYae >Xe HenpepbiBHOW paboThbl
Heo6XoAMMO BbIMONHATE NPOUNAKTUKY Yepe3 kaxable 6 mecsues.

NEPUOANYECKH BbIMNOJIHAEMBbIE ONEPALNN

® [lpn OTKNIOYEHHOW ropesnke Y6e,D,VITbC$| B TOM, YTO ra3oBblii CYETUMK HE pa60TaeT. B Tom cny4yae, ecnn OH pa60TaeT, HanTn
MCTOYHUKM BO3MOXXHOM YTEYKN.

® [lpoBepuTb CTeneHb YMCTOTbl BCEX YaCTEN TFOPENKW, HaXOASLMXCA B KOHTAKTe C BO3QYyXOM TopeHunsa (BO3,D,yLIJHbIl7I K0p06,
3alnTHaA pewleTka un «yJ'IVITKa»), a Takke 4ToObl OHM HE UMENWN HUKAKMX npensaTcTBUMr Ans cBoboaHOro NpoXoXaeHna noToka
Bo3ayxa. [1oYnmcTuTb 3T YacTu, UCNOMb3ys, €CriN €CTb BO3MOXHOCTb CXKaTbI BO34YX, UMK XKe CyXOM LLETKON Uinn BeToLwbio. Mpn
HEeOXo4AMMOCTN NOMbITb, UCMOJ1b3YA HEKOPPO3NBHbIE YNCTALLIME BeELLleCTBa.

® [poBepuTb consio. MNMpuMeyaHne: Conmo HAANEXNUT 3aMeHe NPU HaNYMK O4YEBUAHOTO NMOBPEXAEHUS UM aHOManbHbLIX OTBEPCTUN.
HeGonblune fgedopmaumm, KOTOpble He BIMSIKOT HA NMPOLECC FOPeHUst, Npuemnemb.

¢ [louncTUTb 1 NPOBEPUTL NATPOH TOMMUBHOIO (hUNbLTPA, B CriyYae Heo6Xo0AUMOCTU, 3aMEHUTL ErO;

® NpOBEPUTb COCTOSIHWUE COXPaHHOCTU TOMIIMBHbIX LUMAHIOB, MPOBEPUTL UX HAa HaNM4Me BO3MOXHbIX YTeYek;

® MOYUCTUTHL U MPOBEPUTL DUMNLTP BHYTPU TOMMMBHOMO Hacoca: [ns obecneveHnsi HopMarnbHoi paboTbl Hacoca pekoMeHayeTcsl
ounwaTh UILTP He pexe OAHOro pasa B rof. Ans ussneyeHust punbTpa HEOOGXOAUMO CHATb KPLILLKY, OTBUHTUB YeTbipe BUHTA
MpY MOMOLLM LUECTUIPaAHHOIO KItoya. Mpu ycTaHoBKe (hunbTpa Ha MecTo obGpaTthTe BHMMaHUe Ha TO, YTOGbl OMOPHbLIE HOXKU
unbTpa Bbinu obpalLeHbl k Koprycy Hacoca. [Mpy BO3MOXHOCTY 3aMeHUTE YNNOTHUTENbHYIO MPOKMaAKy KPbILLKU.

® Pa3obpaTtb, NpoBEpUTb WM MOYUCTUTL FOMOBKY CropaHusi, Mpu MOBTOPHOM MOHTaXe TLlaTenbHO COBMIOCTM BCe pasMepsl,
yKasaHHble.

® [lpoBepuTb 3anarnbHble 3MEKTPOAbl M COOTBETCTBYIOLLME KEPAMUYECKUME W3OMSTOPbl, MOYUCTUTL, NpW HEOoBXOAUMOCTU
NoAperynMpoBaTb UM e 3aMeHUTb VX ;

® CHATb M MoYMCTUTL TomnmBHblE comna (BAXKHO: uucTka JoMmKHa OCYLLECTBRSATHCA C MOMOLLLIO PACTBOPUTENEN U HU B KOEM
cryyae Cc MOMOLLbI MeTanMyeckmx npeaMeToB) No 3aBepLUeHUr onepauuii No 06CnyXMBaHWIO, NOCIe YCTaHOBKW rOpenku Ha
MEecCTO, pa3xeub Nnamsi U NPOBEPUTL FOpPeHue; NPU BO3HUKHOBEHWU COMHEHUIN 3aMEHUTb AedeKTHbIe/oe Ccomnna unu conmno; npu
WHTEHCUBHOW 3KCMNIyaTaLmy ropernky pekoMeHayeTcsl NPeBEHTBHas 3aMeHa conern B Hadyarne paboyero cesoHa;

® [IpoBepUTb KOHTPOMbHLIA 3NEKTPOA/POTOINEMEHT (B 3aBUCUMOCTU OT MOLENW FOpernku), NOYUCTUTb ero, npu HeobxoaMMOoCTu
NOANPaBUTL UMW 3aMEHUTB.

® [louMcTUTb 1 CMa3aTb MEXaHUYECKME 1 BpaLLaloLLMECs] YAaCTW FOperku.

e [pumeyvanue: MNMpuUMepHO Kaxable 2 MecsiLa UIu pexe, B 3aBUCKMOCTM OT CIly4aeB, NPOBOAWUTL YOOPKY NMOMELLEHUS, B KOTOPOM
HaxoAMTCs roperka.

® |I3beraTb ocTaBnATb B MOMELLEHUWN, FAe HaxoauTcs roperka, 6ymary, LI,eJ'IJ'IO(baHHOBbIe nakeTbl U T.4. OTH npegMmeTbl MOryT
BCacblBaTbCHA rOPENkon U co3gaBaTb I'IpO6J'IEMbI npu ee pa60Te.

® Y6eanTbecs, YTO BCE BEHTUNSLMOHHbIE OTBEpPCTUA NnoMeLlleHNA He NMeLoT 33Fp$|3HeHI/1IZ, NpenATCTBYOLWNX NPOXOXAEHUNIO BO3QyXa.

KOMMoOHeHmMbI, He 3abydbme enocsiedcmeuu, ycmaHoeue ux obpamHO Ha Mecmo, npou3eecmu mecm Ha

g BHUMAHME: ecnu 8o epemsi o6cnyxueaHusi 20pesiku noHadobumcsi pazobpams 2a308y10 pammy, CHSIMb C Hee
2epMemu4HoOCcmb, co2s1acHo mpeboeaHuli delicmeyrou,ux Hopmamueoe!

TexHu4eckoe 06c.ny)KueaHue 2a308020 d)unbmpa

Ons Toro, 4tobbl NOYNCTUTE UNN 3aMeHUTb UNbTP, AEeNCTBOBaTb

cneayowmm obpasom:

1  CHSITb KPbILWKY, OTKPYTMB KpenexHble BUHTbI (A);

2  CHATb OUNLTPUPYIOWMIA KapTpUmK (B), MOYMCTUTL C BOAOW M MbINIOM,
npoayTb CXaTblM BO3AYXOM (MM 3aMEHWUTb €ro, ecnv Heob6xoarmo)

3 yCcTaHOBUTb KapTpUK B MepBOHa4vanbHOe MonoxeHve, ybeamBLIMCh,
YTO OH fer Ha COOTBETCTBYHLUME HanpaBnsiolWMe U He MMeeTcs
NpensTCTBUMA A1 MOHTaXa KpPbILLKW;

4  yGeavBlUMCb, YTO MpPOKMadKa ferna B COOTBETCTBYHLLYH BbleMKy (C),
3aKpbITb KPBILLIKY W 3aKpenuTb ee BuHTamu (A).

2al3a U ebinycmumb U3 Heeo ocmaesuwuticsi 2as; y6e6umbcn, 4mo eHympu He20 He OocCmaJloCb 2a3a nod

g BHUMAHME: npexde, 4eM omkpbieamb ¢husibmp, He06x00UMO 3aKpbiMmb ernepedu cmosiwuli omce4yHoul KranaH
OdaesieHueM.
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= TexHuueckas npoueaypa 3amMmeHbl camoouMLarownxca GpuabTpoB(AecTBUTE/IbHA ANA BCeX Moaeieit)

1 3aKkpbITb KpaH Nepes caMooUnLLAOWNMCA GUABTPOM
2 BbIKNHOUNTH BCE 31€KTPOO6OPYAOBaHME Ha dunbTpe (Hanpumep, oborpesatenb)

BHUMAHME! Cnelite BoAy 13 CUCTEMbI, OTKPYTUB APEHaXKHY0 NPobKy Ha JHE CaMOOYMLLAOLLEerocs
dunbTpa

3 OTCOoeANHUTb BbIXOAHOW NaTPybOK OT KPbILWKM caMoounLatoLerocs GpuabTtpa
4 CHumuTe KPbILKY CO BCEM d)VIJ'IprleLIJ,VIM nakeToM, OCTaBMB TOJ1IbKO KOpnycC
5 OuncTnTe OCTaTKM Ha AHe Kopryca v CeANno YNAOTHUTENbHOTO KOJbLa

o BHUMAHME! 3ameHunTe yNAOTHUTENIbHOE KOJIbLIO MEXAY Yallein 1 KPbILLKOM

6 BcTaBbTe unbTpyroWwmiA nakeT, cobniofas npaBunbHOe HanpaBreHue Bxoga/Beixoaa
7 3ameHuTe hunbTp, BLIMOSHUB NpoLEeypy B 0GpaTHOM nopsigke
8 YbeauTech, 4TO HET yTEYKU Y NOAKMIOYNTE anekTpoobopyaosBaHme Ha unbTpe

MultiBloc MBEMultiBloc VD MoHTax

1. Hagetb VD Ha VB, puc. 2+3.

2. CoeuHyTb VD Bnepep Ao ynopa, puc. 4.
3. NpwukpyTuTs VD aByms BuHTamn M5 cooTBeTcTBEHHO, Makc. 5 Hwm/44 in. Ib, puc. 5/6.
4. VD moxHO MOHTVpOBaTb, pa3BepHyB Ha 180°, puc. 7.

lopenka Ha 3aBofe - U3rOTOBUTENE PErynmpyeTcsl C rofioBoi CropaHusi, ycTaHoBneHHon B nonoxeHue "MAX.", cooTBeTCTByHOLLEMY
MakcuMarnbHOM MoLLHOCTU. [1nsa paboTbl Ha 6onee HN3KOWM MOLLLHOCTU NOCTEMNEHHO COABUraTh roflIoBY CropaHus Hasag no HanpaeneHuo
k nonoxenuto "MIN.", 3akpyumsas BuHT VRT. NHavkaTop ID ykasbiBaeT Ha nepemMeLleHne ronosbl CropaHus.
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YACTB IV: OBCITY)KUBAHUE

CHssmue 207108bl ceopaHus

CHATb KpbiLwKy H.

BbiHyTb poToanemeHT UV ¢ ero rHespa.

OTBMHTUTL BUHTBLI V, KOTOpPbIE GIOKMPYIOT ra3oBbi konnektop G, paccnabuTb ABe coeanHuTenbHble getanu E
HekoTopble Mogenu ropenok ocHaleHbl Aednekropamm Bo3gyxa T.CmecTuTb Bnepes konnekrop n ybparts gednekrop.
M3Bneyb NOMHOCTLIO Y3€ern, KaK yka3aHO Ha PUCYHKeE.

MouncTUTb rofoBKYy CropaHns CTpyemn cxkaToro BO3Ayxa Unu, B Criydae OTIOXEHWA, CTanbHON LLETKOW.

MpumeyaHune: ons NOBTOPHONM COOPKK, BbIMOMHUTL BbilLeyKa3aHHbIe onepauuy B obpaTtHoM nopsake.

DO WN -

{8 H
'

N

7z

L

G

Peaynupoeka nosnoxeHusl 351iekmpodoe

OTpeI'yJ'IVIpOBaTb NnonoXeHwe 3NeKTpoaoB U CbOpcyHKVI, cobnogas pa3mMepbl, yKa3aHHbIe Ha .

— @ L

S
I

© >
Il
®

==

MeTannnMyeckMmMmn YactTamm ropernku (ronosa cropaHusi, conmno u T.4.). [poBepATb NonoxeHwe aNeKTpoaoB Kaxabln pa3s

g BHUMAHME: 1T0bbI HEe NnoaBepratb pUCKy paboTy ropenku, n3beratb KOHTaKTa 3anasnbHbIX Y KOHTPOMbHbLIX ANEKTPOAOB C
nocrne BbINOMHEHUS KaknX-Nnbo paboT Ha ronose cropaHus.
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YACTb IV: OBCITY)KUBAHUE

3ameHa 3anasnbHbIX 3nekmpodoe

MeTanIMYeckKuMmn 4acTaMmm ropenku (rornoea cropaHus, conmno u T1.4.). MNMpoBepaTb NONOXeHMe 3MeKTPoOOoB KaKAbl pas

g BHUMAHME: 4T06bI He noaBepratb pucky paboTy ropenku, u3beratb KOHTaKTa 3anasnbHbIX Y KOHTPOJIbHbBIX 3NEKTPOAOB C
nocne BbIMNOTHEHNS KaKMX-Nnbo paboT Ha rorioBe cropaHus.

QNEKTPOAObI - TUM A

[Ons  3amMeHbl  3MEeKTPOAOB  AelCcTBOBaTb
cneayowmm obpasom:

1). CHATb KPbILLKY;

2). OTKPYTUTb GONTbI, KOTOpbIE KPensaT rpynny
3anarnbHbIX 3J1EKTPOAOB K ronioBe cropanust (A);

3). oTcoeanHUTL kKabenu oT anekTpoaos (B);

4). paccnabutb  GNOKUPOBOYHbLIE  BUHTHI

perynmpoBoyHoro konbua (C);

5). CHATb  3NEKTPOAHbIA Yy3en C TronoBbl

cropaHus (D);

6). paccnabutb BUHT onopbl GMOKMPOBOYHOM

onopbl 3ananbHblX anekTpoaos (E);

7). CHSITb ANEKTPOAbI U 3aMEHUTb UX, cobnoaas
pa3mMepbl, n3obpaxeHHble Ha pucyHke (F-G).

CHsimue, 3ameHa 351eKmpodoe

MeTannmnM4eCKMMU 4aCcTAMU Froperiku (rOﬂOBa cropaHwusa, confno un T.A.). I'Ipoaepsrrb nonoxeHue anekTpoaa KaXabIn
pa3 nocne BbINOJIHEHUA KaKnx-nnéo pa60T Ha ronoBe cropaHus.

g BHUMAHMUE: 4yto6bl He noaBepraTb PUCKY paboTy ropenkud, umsberatb KOHTaKTa 3ananbHOro 3nekTtpoga ¢

Ons Toro, YToGhI BEIHYTH (hypMY, AECTBOBaTb CreayoLLMM 06pa3om:

1

2
3
4

BbIHYTb rOJIOBY CrOpaHus, Kak onvMcaHo B npeablayluem naparpadge
BbIHYTb (DYpPMY U rpynny aNeKTPOAoB Nocre Toro, kak 6yaeT paccnabne BUHT VL: npoBepuTb (ypMy, ecrii HeoBGXoaMMO, 3aMEHUTL €e€;
nocne CHATUSI ypMbl, Anst 3aMeHbl (DOPCYHKM - OTKPYTUTb €€ U 3aMeHUTb HOBOW;

ONnA 3aMeHbl 3N1eKTpoaOoB, CHavana OTKPYTUTb KpeneXXHble BUHTDI VE AOBYX 3N1€KTPOOO0B U BblHYTb 3J1EKTPOAbI: BCTAaBUTb HOBblIE
ANeKTpoabl, NpOBEpPUTb, YTO BCE pa3Mepbl, yKa3aHHble B MM Ha CTpaHuue 36 cobntogeHsl, 1 YCTaHOBUTb 3NEeKTPOoAbl, BbIMNOJIHAA
BbllLleyKa3aHHble onepaunn B 06paTHOM nopaake.

BHUMAHME: ons Toro, 4To6bl OTperynMpoBaTtb nonoxeHne OPCYHKN OTHOCUTENBHO BO3AYLUHOW TPyOKu, BO3OENCTBOBAaTb Ha BUHT
VU, nocne 3akpennexus BuHTa VL (Puc.)

1 - VE
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YACTB IV: OBCITY)KUBAHUE

lpoeepka moka Y KOHMPOJIbHO20 3J1ekmpoda unu ¢pomosasnieMeHma

YTtobbl NPOBEPUTb TOK Y KOHTPOJZIbHOrO 3nektpoda wunu ¢oTO3NEMEHTA, cneﬂ,y|7|Te cxemMam Ha wnu Puc. Ecnn anektpuyeckui
MMNYyNbC HWXE YKa3aHHOro 3HadYeHud, npoBepbTe NOJIOKEeHUEe KOHTPONbHOro 3nekTtpoga unu ¢oTOaNEMEHTA, aneKTpudeckne
coeaunHeHunda u, npu HeobxoanMOoCTH, 3aMeHNTE aneKkTpoa unu oTo3NEMEHT.

MwuHMManbHoe 3HaYeHne curHana geTektmpoBaHus: 3.5 V nocT. Toka

LMV...

black
X10-02/8

|
SIEMENS Aue |

0 _bjﬁnf"ifif‘:eh 1] _ﬁ_\‘ i K10-02/4
|

i H10-02/2

brown

0.10v
Riz 10MQ

Puc. 11 - OetektupoBaHue ¢ chotoanemeHtom QRI..

Yucmka u 3ameHa ghomoasieMeHma KOHmMpPOJsisi NiiaMeHu

Onsa yicTku/3ameHbl OTO3NEMeHTa AeNcTBOBaTb crneaytomm obpasom:
1) ybpaTb HanpsiXeHne co BCeN CUCTEMBI;

2) npepBaTb nogavy TOnNuBa;

3) BbIHYTb (DOTO3MEMEHT U3 ero rHesaa, Kak 3T0 yKa3aHO Ha PUCYHKE;

4) NOYUCTUTL €r0, ECINM OH 3arpsi3HEH, He MpuKacasicb K CBETOY aBMNMBatoLLEel YacTy ronbiMu
pykamu;

5) Npu HEOOXOAMMOCTM 3aMEHUTL CBETOYIIABIMBAIOLLYIO YaCTb;
6) BCcTaBWUTb hOTOINIEMEHT B rHE3[0.

Ce30HHasi ocmaHoekKa

[Ons Toro, 4ToObl OTKMIOYMTL rOperkKy Ha NeTHUIA Nepyoa, EeNCTBOBATL CreayoLwmM obpasom:
1 nepeBecTu rmaeHbIV BblkNoYaTenb B nonoxeHne OFF (oTknoveHo)

2 OTCOEAVHUTbL MUHWIO 3NEKTPUYECKOro NMTaHUs

3 nepekpbITb KpaH Nogayn TOMnmMBa Ha pacnpeaenuTenbHON NNHUK

Ymunu3sauyus eopenku

B cny4dyae yTunun3auunm ropenikn - BbINONMHUTb npoueanypbl, nNpeayCMOTpeHHble ,D,eI;ICTByIOLLI,VIMI/I HOpMaTtmeamum no yTunmsauuun
MaTtepuanos.

3Kcnnyamauu;1 20pPeJsTI0OYHO2O0 ycmpoflcmea o 3aeepuweHuUr0 CpokKa Cﬂy)K6bl
- HasnaueHHbIN cpok cnyx6bl ropenku (Npu npaBunbHOM nepuoanyeckoM obcnyxvsanHun): 20 ner.

- Mo ncrevyeHum cpoka CJ'Iy)K6bI ropenku Heobxoanmo npon3BeCcTn TEXHNYECKY0 OANarHOCTUKY ropersriku, n B cny4yae HeobxoanmocTn
BbIMOMHUTbL KanuTanbHbIN PEMOHT.

- Kputepun npegenbHbIX COCTOSIHWIA: COCTOSIHUE TOpPErkM CYMTaeTcsl NpefesibHbIM, eClu U3-3a HECOOTBETCTBUS ee TpebGoBaHusM
6e30MacHOCTU UMK CHUXXEHUA PaBoTOCNOCOBHOCTM HeLenecoobpasHa UM TEXHUYECKN HEBO3MOXHA ee JarbHeiLlasn aKkernyaraums.

- PelueHve o npekpalleHun aKcnnyaTauuu, cnucaHui v yTunusauum npvHumaeT Bnapeney vcxogs u3 akTUYECKOro COCTOSIHUSE
obopynoBaHusa 1 3aTpaT Ha PEMOHT.

- Vicnonb3oBaHue ropesnky He no Ha3Ha4yeHUIo Nocre OKOHYaHUs cpoka CJ'Iy)K6bI KaTeropmn4yecku sanpeLleHo.

ANEKTPOCXEMbI

CMm. npunaraemMble cxembl.
BHUMAHME:
1 - Onektponutanune 230 B 50 'y 1/400 B 50 'y 3N nepeMeHHoro Toka

2 - He nomeHsanTe mectamun asy n HenTpanb
3 - ObecneybTe HagexXHoe 3a3eMIeHNe roOperku
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YACTb IV: OBCITY)KUBAHUE

TABJ/INA BO3MOXXHbIX HEMOJIALOK UNXYCTPAHEHUN Pa6oma Ha 2a3e

FOPEJNKA HE 3ANYCKAETCA

* OTCYTCTBYET 3MIeKTpUYECKoe nuTaHne

* MopaTtb anekTponuTaHue

* Pa3oMKHYT rnasHbIN BKIlOYaTenb

* 3aMKHYTb BbIKIIO4aTenb

* TepmocTaTbl pa3oMKHYTbI

* MpoBEpUTbL HACTPONKY U COEANHEHUSI TEPMOCTATOB

* MNnoxo HacCTPOeH TepPMOCTaT UMK OH BbiLLes U3 CTPOst

* BHOBb HAaCTPOWUTb UNW 3aMeHUTL TepMocTaT

* OTCyTCTBYET AaBneHue rasa

* [laTb faBneHue

* YcTporicTea 6e30nacHoCTV PasoMKHYThI (Py4HOM BBOA NpeaoXpaHUTenbHoro TepmMocTara,
pene faBnexus v ap.)

* CBpocuTb BNOKMPOBKY 3aLLMTHBIX YCTPOICTB, NOAOXAATH NoKa KoTen
[pocTurHeT TpebyemMon TemnepaTypbl U 3aTeM NPoBepUTL paboTy
3alNTHbIX yCTpOI;ICTB.

* BbILWNK U3 CTPOS NNaBKWe NPeAOXpaHUTENU

* 3ameHWTb NnaBkve npegoxpaHuTenu. MpoBepuTh NOrmnoLaembli Tok|

* KOHTaKTbl TEpMOpEre BEHTUMNSTOPa Pa3oMKHYTbI (TOMbKO Anst TpexdasHbIX)

* 3aMKHYTb KOHTaKTbl ¥ NPOBEPUTL NOTMOLLAEMbII TOK.

* 3abnokvpoBaH 3NEKTPOHHBIN BII0K KOHTPONSA NIIAMEHN ropenku

* PasbnokupoBatb 1 NpoBepuTb paboTy.

* Bbilen n3 cTposi 610K KOHTPONS MNaMEHN FOPEnKu.

* 3amMeHWTb BOoK KOHTPONS MNaMeHn

YTEYKM FA3A: TOPENKA
3ABNIOKUPOBAHA (HET
NNAMEHW)

* CnWLLKOM HU3KWIA pacxof rasa

* yBENWUUUTL pacxop

* NPOBEPUTHL YUCTOTY ras3oBoOro unbTpa

* NPOBEPUTL OTKPLITUE APOCCENLHOTO Knamnaxa, koraa ropenka
3anyckaeTcs

* BanarbHblil 3NEKTPOZ, Pa3psKaeTCs B 3eMI0 UMW OH 3arpsi3HEH, UMW BbILLEN W3 CTPOS

* MOYUCTUTL UMK 3aMEHUTL SNEKTPOA

* [noxas HacTpolika anekTpoaoB

* MpoBepUTL NONOXEHWE SMEKTPOAOB Ha OCHOBaHWUK YepTexen
VNHCTPYKLNIA

* MNoBpexaeHbl 3NeKTpuYeckre NpoBoaa po3xura

* 3ameHWTb NpoBoAa

* Mnoxo NoAcoeanHeHb! MPOBOAA K TPAHC(OPMaTOpy UMK K dMeKTpoaam

* BeinonHntb npaBunbHO NogcoeauHeHusa

* MNoBpexaeH 3ananbHblii TpaHcopMaTop

* 3ameHWTb TpaHcdopMaTop

FOPEJIKA 3ABJIOKUPOBAHA MPU
HANUYMU NNAMEHN

* HenpaBunbHO HAacTpoeH hoTOINEMEHT

* OTperynupoBaTh UM 3aMeHUTb PoTOINEMEHT

* Bbllwen u3 ctpost oTo3MEMEHT

* OTperynvpoBaTh UM 3aMeHUTb POTOINEMEHT

* MospexaeHb! kabenu unu oToanemeHT

* MpoBepuTb kabenu

* Boilwen 13 cTpost 6110k KOHTPONS NnamMeHn

* 3aMeHWTb ANEeKTPOHHbIN BNOK KOHTPOISA NNameHu

* MepenyTaHbl MecTamu asa 1 HerTpanb

* UcnpaBuTb coeagnHeHus

* HeT 3a3emneHust unv oHo NoBpPEXAEHO

* MpoBepuTb 3a3emneHne

* HanpshkeHne Ha HeWTpanu

* CHSTb HanpsixeHue ¢ HelTpanu

* Cnuwikom ManeHbkoe nnams (Bbl3aBaHO HeOCTaTKOM rasa)

* OTperynupoBaTb pacxop rasa
* MNpoBepnTb YUCTOTY ra3oBoro hunbTpa

* N36bIToK BO3ayXa

* OTperynupoBaTth pacxof Bo3ayxa

FOPEJIKA MPOAOIMKAET
OCYLLECTBNATb NPOAYBKY

* TMoBpexaeH 3NeKTPOHHbINM GIIOK KOHTPOSS NnameHm

* 3aMeHWUTb ANEKTPOHHbBIN BNOK KOHTPONS NnameHu

* MNoBpexaeH cepBonpvBOA Bo3ayxa

* 3ameHnTb cepBonpuBoa

FOPEJIKA BbIMNOJIHAET
NPOLEQYPbI BE3 PO3XUIA
FOPENKKU

* Pene AaBneHnda Bo3ayXxa nospexneH unv nnoxo noacoeamHeH

* MpoBepuTb paboTOCNOCOBHOCTL U MOAKIIOYEHVE pene AaBneHns
BO3ayxa

* MoBpexaeH aNeKTPOHHbIN BIIOK KOHTPOMS NNameHun

* 3aMeHWUTb 3NEKTPOHHbBIN BNOK KOHTPONS NnameHu

FOPEJIKA BJIOKUPYETCA U3-3A
OTCYTCTBUA PACXOOA FA3A

*He OTKpbIBAKOTCA ra3oBble KnanaHbl

* MpoBepuTb HaNpsHKeHWe Ha KnanaHax; ecniv Heo6XoaUMo, 3aMeHNUTbL
3MEKTPOHHBIN GNOK KOHTPONS NNaMeHu

* MpoBepUTb, YTO AABMNEHUE ra3a He CIULLIKOM BbICOKOE, 4TOGbI He
NO3BOMUTH KNanaHam OTKPbITLCS

* [a30Bble KnanaHbl MNOMHOCTLIO 3aKPbITbI

* OTKpbITb KnanaHsbl

* Perynsitop AaBneHnst CAMLLKOM 3aKpbiT

* OTperynvpoBaTb perynstop

* [lpoccenbHbIN KnanaH CIULLIKOM 3aKpbIT

* OTKpbITb APOCCErbHbIN KnanaH

* Pene MakcMMasnbHOro AaBneHust pasoMKHYTO (ECNW NPUCYTCTBYET)

* MpoBepuTb coeiMHeHUst U paboToCcnoCoGHOCTbL

* Pene naBneHus Bo3ayxa He 3aMblkaeT HOPMarnbHO OTKPbITLIN KOHTaKT (NA)

* MNpoBepnTb coeAnHEHNS
* MpoBepuTb paboTocnocobHOCTL pene AaBneHns

FOPEJIKA BITOKUPYETCS U B
OKOLLIKE BNOKA NMOSIBNSAETCSA
BYKBA “P” (Tonbko ana moaenen

Siemens & Staefa)

MPEAYNPEXOEHWE: Mpu nepemelleHnmn ronoBbl cropaHns Hasag 6yabTe OCTOPOXHbI C
nonoxexuem onopel anektpoga (ES)

* TlpoBepUTb paboTOCNOCOBHOCTL pene AaBneHns Bo3ayxa
* CHbpocutb GNOKMPOBKY perne AaBreHust Bo3ayxa

* HenpaBunbHO NopcoeAyHeHo pene AaBneHns Bosayxa

* MpoBepuTb coeMHeHUs

* MoBpexaeH BO3AYLUHbIN BEHTUNSATOP

* 3ameHnTb ABUraTesnb

* OTCcyTCTBYET NUTaHue

* BoccTtaHoBUTL nopgavy anekrponutaHua

* CNULLKOM 3aKpbiTa BO3AyLUHAsA 3acnoHka

* OTperynvpoBaTh NOMoXeHWe BO3AYLLIHOW 3aCMOHKN

FOPEINKA BJIOKUPYETCA BO
BPEMSA HOPMAHOW PABOTbI

* O6bopBaH KOHTYp ynaBnuBaHWs NnameHn

* MpoBepuUTb CoeanHEHUs!

* MpoBepuTb hoTO3NEMEHT

* MoBpeEXAEH ANEKTPOHHBIN BIOK KOHTPONS NNameHu

* 3aMeHWUTb 3NEKTPOHHbIN BMOK KOHTPOINSA NnameHu

* Pene MakcumMarnbsHOro AaBneHus NOBPEXAEH UMW NIOX0 HAaCTPOeH

* HacTpouTb NpaBunbHO UK 3aMEHUTL pene AaBreHnst

NPU 3ANYCKE MOPENKA
OTKPbIBAET HA HEKOTOPOE
BPEMS KNAMNAHbI, NTOBTOPAET
LIMKN NPOAYBKU CHAYANA

* Pene AaBneHusa rasa nyoxo HacTpoeHo

* MNpaBUnbHO OTPerynMpoBaTh pere AaBeHWs rasa

* a30BbI PUNLTP 3arpsisHeH

* MoYNCTUTB ra3oBbli UNLTP

* PerynsiTop ra3a HacTpOeH Ha CMIULLKOM HU3KOe 3HauYeHWe Unu noBpexaeH

* HacTpouTb NpaBumbHO UM 3aMeHUTL PerynisTop

IFOPENIKA OCTAHABNIMBAETCA
BO BPEMA PAEOTbI BE3
NEPEKNIOYEHUA CO CTOPOHbI
TEPMOCTATOB

* KoHTaKTbl TEpMOpene BEHTUMSITOPA PasOMKHYTh

* 3aMKHYTb KOHTaKTbl W NPOBEPUTL 3HAYEHUS!
* MpoBepUTH TOK NOrMOLWEHMS!

HE 3ANYCKAETCA ABUrATEIb
BEHTUNATOPA

* BblLunia U3 CTPOs BHYTPEHHsisi 06MOTKa ABuraTtenst

* 3amMeHWTb 06MOTKY MMM NOMHOCTBIO BECh ABUraTesb

* rlOBpe)K,CIEH BblKNO4aTeb ABUratensa BeHTunaTopa

* 3amMeHuTb BbIKNtoYaTenb

* MoBpexaeHbl NNaBkve NpeaoxpaHuTenu (Tonbko TpexdasHble)

* 3aMeHUTb NNaBkue NPefoXpPaHUTENN U NPOBEPUTL TOK NOTTOLLEHUS

FOPEJIKA HE NEPEXOOUT B
PEXWUM BOJbLLOro NNAMEHU

* TepmocTaT 60MbLIOro-Masnoro NiiaMeHn NNoxXo HaCTPOEH UMK NOBPEXAEH

* MpaBunbHO HACTPOUTL U 3aMEHUTL TepMocTaT

* MNnoxo HacCTpoeH Kyna4ok cepsonpusoaa

* MpaBunbHO HACTPOWTL KyNavok CepBonpuUBoAa

WHOIOQA CEPBONPUBOA
NOBOPAYUBAETCA B
HEMNPABUNTIbHOM HANPABJIEHUU

* MoBpesxaeH koHAeHcaTop cepBonpuBoaa

* 3aMeHUTb KoHAEeHcaTop
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YACTB IV: OBCITY)KUBAHUE

TABJIMLA BO3MOXXHbIX HEMONAOOK U UX YCTPAHEHWIN Pa6oTta Ha Au3enbHOM TONAuBe

* OTCYTCTBYET JMneKTpu4yeckoe nuraHne

*HO,CIO)KJ:laTb NOKa BOCCTAHOBUTCSA NoAdaya dnekTponuTaHusa

* rNaBHbIN BbIKMIOYATENb PA3OMKHYT

* 3aMKHYTb BblKno4aTenb

* TepMocTaThl PasoMKHyTbI

* npoBepUTb YCTaBKy U NOAKMNKOYEeHNe TepMOCTaToB

* YcTaBka nioxo BBeAeHa unn TepmocTart Bbllesn U3 cTpos

* HacTpouUTb NN 3aMeHUTb TepMOCTaTbl

FOPEJKA HE

* OTCYTCTBUE AaBlieHUA rasa

* BOCCTAHOBUTb AasrnexHue rasa

PO3XWUrAETCA

* [pegoxpaHnUTenbHblE YCTPOWCTBA (MPeAoXpaHUTErNbHbIN TepMOCTaT C TYYHbIM
cOpPOCOM BOKMPOBKM UMK perne AaBneHust U T.4...) Pa3OMKHYTbI

* BOCCTAHOBUTb NPefOXpaHUTENbHbIE YCTPONCTBA; NOAOKAATL Noka koTen HabepeT
Temneparypy, 3aTemM NpoBepUTL PaBoTy NMPefoXpPaHNUTENbHBIX YCTPOICTB.

* [naekve npenoxpaHnuTenu BbllWn N3 CTpos

* 3aMeHWTb NnaBkue npegoxpaHuTenu. I'IpoaepMTb nornouleHne Toka

* KOHTaKTbl TepMOpere BEHTUNATOPA Pa3oMKHYThI (TONbKO Anst TpexdasHbIX)

* BOCCTaHOBWTb KOHTaKThI 1 NpoBepuUTb NornoLieHne Toka

* QNeKTPOHHbIN BIOK KOHTPOIS NlamMeHn 3abrnokupoBaH

* CHbpocuTb BOKMPOBKY 1 MPOBEPUTL paboTy

* ONEKTPOHHBIN BNOK KOHTPONS NNamMeHy NoBpPeXaeH

* 3aMeHUTb 3NeKTPOHHbIN 6ok

* [laT4vK NNameHn 3arpsisHeH UNn NOBPEXAEH

* TlouncTUTb UNK 3aMeHNTb AaTyUK NnameHn

* ONeKTPOHHbIN 610K KOHTPONS NIaMeHN NOBPeXAEH

* 3aMeHWTb 3NEKTPOHHbIN 610K

FOPEJKA BJIOKUPYETCA
NPU HANMUYUU NNAMEHU

*nams ¢ ApIMOM

* BoccTaHOBWTbL pacxof Bo3ayxa ropeHus

* NpoBepuTb (HOPCYHKY UMK, ECNIN HEOBXOAVNMO, 3aMeHUTL ee
* NPOBEpUTL rOMOBY CropaHUs Ha 3arps3HeHHOCTb

* NpoBepuUTHL TATY B AbIMOXOAE

* NPOBEpWTb TOMKY Ha 3arpsi3HEHHOCTb

* rornoBa cropaHus 3arpsiaHeHa

* NOYNCTUTBL rOMOBY CropaHust

FOPEJIKA BJIOKUPYETCA
BE3 PACXO[OA TOM/UBA

* OTCcyTCTBME TOMNMBA

* 3aMoNHNUTb EMKOCTb

* noepexaeHa MydTa Hacoca

* NpoBepuTbL AaBneHne Hacoca

* Hacoc noBpexaeHe

* NpOBepUTL BCackiBaHWe Hacoca
* 3aMeHUTb Hacoc

* oKaTblM BO3AYX (Mnv nap) NoAaeTcs NoA, CAMLIKOM 6oMbLUMM faBneHnem

* CHU3UTb JaBrieHne cxxaToro Bosagyxa (unv napa)

* HEAOCTaTOYHO OTKPLIT PErynsTop AaBneHus

* NpoBepuTL JaBrneHve Bo3ayxa
* NPOBEPUTL NOMOXEHUE CepBONPUBOAA

* OnekTpoknanaH XuaKkoro TonnMea He 3anuTbiBaeTcs

* NpoBepuTb NOACOEeANHEHWE Kabenen U 3aMeHUTb Hacoc

* aBUratenb BeHTUNsiTopa He 3 eKTUBHbIN

* oTperynupoBaTb Un 3aMeHUTb ABUratenb

* HenpaBsWIbHOE BpaLleHue ABuraTenst BEHTUNSATOpa Unu ABUraTens Hacoca

* NOBEHATb HanpaBneHue BpaLleHns

* chopcyHka 3abuta

*NOYUCTUTL UMW 3aMEHNTL (HOPCYHKY

* 0bpaTHbIV knanaH B UMcTepHe 3abnokvpoBaH unu nponyckaeT

"npoaepmb WnNu 3aMeHUTb KnanaH

* (PUMbTP XMAKOrO TONMMBA 3arpsidHeH
* unbTp Hacoca 3arpsiHeH

* NOYNCTUTL PUNLTP

*anekTpoknanaH 3arpsi3HeH N NoBpexXaeH

* MOYUCTUTL UMW 3aMEHUTb AneKTpoknanaH

FOPEJIKA BJIOKUPYETCA
NPU HAITUYUU PACXOOA
TOMJIUBA (BE3 NITAMEHWN)

* CIALLKOM HU3KO€e AaBlieHne Xuakoro Tonnuea

* BOCCTAHOBUTb AaBrieHne Xugkoro tonnmea

* (bopcyHKa 3arpsisHeHa Unu nospexaeHa

* NOYUCTUTD MM 3aMEHNTL (POPCYHKY

* BoAa B LUCTEPHE

* yAanuTb BoAy U3 LIUCTEPHBI
* NOYNCTUTL PUNLTPBI

* BCacblBaHue NpONCXoauT NpU CIIULLKOM 60onbLLOM AaBneHnn

* npoBepuUTb BCacbliBaHMe OO0 Hacoca. Ecnun HeOGXO,ElVIMO - 3aMeHUTb (bl/IJ'IprbI

* OneKkTpoAbl 3anasbHble 3arpsidHeHbl UN NOBPEXAEHbI

* MOYUCTUTL UMK 3aMEHUTb JNEKTPOAbI

* 3ananbHble 3neKTpoAb! NI0X0 OTPErynAMpoBaHb!

* NPOBEPUTL NOMOXEHWE SNEKTPOAOB, KOHCYNLTUPYSACH C UHCTPYKLUSIMA

* noBpexaeHbl kabenun

* 3aMeHUTb kabenn

* kabenu Nnoxo NoACOeANHEHbI K TpaHCOPMAaTOPy UMK K aN1eKTpoAaM

* yNyuWwuUTb NOACOEANHEHNE

* NoBpexaeH 3anarnbHbIn TpaHchopmaTop

* 3aMeHUTb TpaHcopmaTop

HACOC NPU PABOTE
CITULLKOM CUINbHO
LWyMUT

* BCacblBaHWe NPOUCXOAMUT Npy CULLIKOM bonbLuom AaeneHnu (cabiwe 0,35 6ap)
(rpsi3Hble UNbTPLI, MPOBEPUTB, YTODLI KnanaH B LMCTEpHE He Bbin
3abnokMpoBaH U T.4....)

* NOYUCTUTb UnbTpPbI
*3aMeHWUTb 06paTHbIN KnanaH B LUCTepHe

* NoBpeXAeHb! LUNaHMm

* 3aMEHUTb LUNaHMM

*nonagaHue Bo3ayxa B Tpybonposoz

* ycTpaHuTh niobble nperpagbl B Tpybonposoae

*pr60I'IpOBO[:L CrnLIKOM ,Cll'II/IHHbIVI nnu Crivwikom manoro guametpa

* YBENUYUTb AnameTp JIMHUN

FOPEJIKA BUBPUPYET,
KOrgA NEPEXOOQUT B
PEXWM BOJIbLIOro
NNAMEHU

* CIIULLIKOM BbICOKMIA M3DbLITOK BO3AYXa

* OTperynmpoBaTb COOTHOLLEHWE BO3AYX - TOMIMBO

* cpblB NNameHn

*NPOBEPUTL MOSTOXXEHNE FONI0BbLI CrOPaHus

OCTATKW ObIMA B TONKE
KOTNA

* cpblB NNameHn

* dhopcyHKa 3arpsisHeHa

* MOYNCTUTb POPCYHKY

*MOTOK XXMAKOTO TOMNMBa 3aeBaeT rofloBy CropaHusi

* NPOBEpUTb NOMNOXeHNe OPCYHKN OTHOCUTENBHO rONOBbI CropaHust

* yron pacnbIneHuns TONIMUBa CAULLKOM LIMPOKUN

* YMEHbLUMTL Yrof pacnbifeHns Tonnmea

NNAMA HEOOHOPOOHOE
WINN NCKPALLEECA

* AaBleHne Xuakoro Tonnmea Ha CbOprHKe CITNLLKOM HU3KOoe

* OTperynupoBaTb 3aHOro gaBrieHne XUOKoro Tonnmea

* pacxop Bo3fyxa CIIMLLKOM BbICOKUI

* OTperynupoBaTb pacxoA Bo3ayaAxa

* XWAKoe ToNNnBO 3arps3HeHo

*npoBepuTb PUNbTPLI

* BOofa B TONNuBe

*yAanuTb BCO BOAY

* KOKCOBaHWE XWAKOro TONMBa Ha rofioBe cropaHust

* KOpob CNWLLKOM COBUHYT Hasaf,
* popcyHKa He BbIrNSAbIBAET U3 LGHTPanbLHOro 0TBEPCTUS Anddysopa
* U3-3a cpblBa NNamMeHn

* (popcyHKa 3arpsiaHeHa unu NoBpexaeHa

* MOYUCTUTB U, eCrn HEOBXOAMMO, 3aMEHUTL (HOPCYHKY

TOPEJIKA PO3XXWIrAETCA,
HO NJIAMA CPbIBAETCA

*kopob HemnpaBUMbHO pacnonoxeH

* CMeCTUTb Bnepeg unn Hasapg

* hopCyHKa CIULIKOM CUNBHO BbIABUHYTA BMEPEs OTHOCUTENBHO LEHTPanbHOMo
oTBepcTua andpdysopa

* CMeuTUTb (hOPCYHKY Ha3az no OTHOLLIEHUIO K AUddy30py

* [ABMEHUE XMAKOTO TONNWBA UNW AaBNEHNE BO3AyXa Ha (POPCYHKE CINLLIKOM
HU3KOE

* YBENUYUTb AaBrieHne XNOKoro Tonnmea unum Bosgyxa

* BO3AyLIHAaA 3acrioHKa CITIULWKOM CUITbHO OTKpbITa

* YMEHbLUTb OTKpbITUE BOS,C(yLIJHOI;I 3aCITIOHKM

* cnuwkom Gonbluas pasHuLa Mexay AaBeHUeM XUAKOro TONnmBea u u
[faBreHvem Bo3ayaxa (vnv napa)

* yCTaHOBUTb Pa3HULYy Ha COOTBETCTBYHOLLEE 3HAYEHNe

NNAMA HEOOQHOPOHOE

* HeAOCTaTOK BO3AyXa ropeHs

* OTperynupoBaThb Pacxop BO3ayxa

* hopcyHKa 3arpsiaHeHa unu noepexaeHa

* NOYNCTUTL UMK, ECAIM HEOBXOAMMO, MOMEHSTE (POPCYHKY

* nnams CrMLKOM GonbLUIOE B KaMepe CropaHus Unu yron pacnbineHuns
HOPCYHKM OLIMGOYHbII

* IPOBEPUTL NPUBSI3KY FOPEKW K KOTNY, NPaBUrbHO N BbiGpaHa roperka
* NOMeHsITb POPCYHKY Ha Goree COOTBETCTBYIOLLYIO

* yron pacnbineHns Tonnmea Ha PopCyHKE OLUIMBOYHBIN (Mnams CIULLKOM
ANTMHHOE MNU CITULLKOM LUMPOKOe

* NoMeHsITb (hOPCYHKY

unuc anMOM * koTen 3arpssHeH * NOYUCTUTL KOTEN
*HefocTaTOYHas Tsira B AbIMOXOAE * NPOBEpUTL AbIMOXOA Ha 3arpsi3HEHHOCTb UMK €ro pa3Mepb!
*naBneHne Ha opCyHKe CRNLLKOM HU3KOe * oTperynupoBaTb AaBlIEHWE XUAKOrO TONMBa
*3arp;|3HeH BXOZ BO3[yXa ropeHus * NOYUCTUTD BXOA4 BO3AyXa
*nnams CNWLLIKOM ManeHbKoe Mo CPaBHEHUIO C 0BBLEMOM TOMKW * 3aMeHUTb (POPCYHKY UMK OTPEryNMpoBaTh AaBEHWe Hacoca
TEMMEPATYPA YXOOALWUX][* koTen 3arpasHeH *NOYNCTUTL KOTEn
rAngIgg%KOM * pacxoA Xuakoro Tonnuea CrnuKom BbICOKUIA *omerynwposaTb [AaBreHne XUakoro Tonnmea unn 3aMeHnTb LbOprHKy
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FOPENKWU C NEKTPOHHbIM YINMPABNEHUEM C MEHEOXEPOM FOPEHUA SIEMENS LMV5

O6o03Ha4yeHus

FOPENKA

CEPBOINMPMBO[ roJioBbl CTOPAHNA

CEPBONMPMBO[L TrA30OBOIO OPOCCENBbHOIO KINAMAHA
CEPBOMPUMBO[L PENYNATOPA OABNEHNA XMUOKOIO TOMNMMBA
CEPBONPWBO/ BO3OYLIHOW 3ACINOHKA

MEHEXXEP FOPEHWA Siemens LMV

MNEPCOHAIbHbIN KOMMNbIOTEP

PAMIMA TA30OBAA

9 YACTOTHbI/ MPEOBPA3OBATE/b (MHBEPTOP)

10 UMHTEP®ENC MOTPEBUTENSA Siemens BYMU

CurcTeMa 3neKTPOHHOTO KOHTPOSS COCTOUT M3 LIEHTParnbHOro 3nekTpoHHoro 6noka Siemens LMV (6), koTopbii BkntoyaeT B cebs Bce
YHKUMM MO KOHTPOIO 3a paboTon ropenku u MecTHoe nporpammupyiowlee ycrponctso Siemens BYU (10), koTopoe cBs3aHO ¢
nomoLLbto UHTepderica ¢ notTpeduTenem.

OCHOBHbIE XapaKTEePUCTUKN:

* YMeHblWeHHoe Komu4ecmeo MexaHU4YeCcKUX 08UXYUUXCS COCTaBHbIX YacTew;

* BcmpoeHHbIU 351eKmpOHHbIU 6510K KOHMPOIIS MNiamMmeHu;

* lumeepuposaHHbIli 8 cucmeMy KOHMPOSIb 2epMemMUYHOCMU Fra3oBbIX KranaHoB;

* Bo3amoxXHOCMb UCMOb308aHUS pa3HbIX muriog ceHcopos, NO3BONAKLLNX NMPUMEHATb CUCTEMY «MEHeKep ropeHusa— 2opesika» 8
cambiX pa3H006pasHb/x anniukauyusx;

» Pezaynamop mowHocmu PID;

* YnpasneHue, kak MakCUMyM, WECMbI0 He3a8UCUMbIMU WUCMOMHUTENBHBIMU MeXaHu3Mamu, Ans onTuMu3aumnn 3heKTMBHOCTY 1
perynmpoBaHus;

* OnmumarnbHoe peayriuposaHue COOmMHoweHus ((6030yX— TONNMMBO», C NOBTOPAEMOCTbIO M TOYHOCTbIO BbINMOJTHEHHbIX PErynnpoBOK.

Cuctema NorHOCTbI0 OTKPbITa U MOXET NMPUMEHATLCS ANs YAOBNETBOPEHUS CaMbiX pasHOOOpasHbIX onepaTuBHbIX TpeGoBaHWi B
o6nacTu NpPOMbILLNEHHOCTU. BO3MOXHOCTb KOHTPONMUPOBaHUST Harpy3kn U/Mnm yCTaHOBOYHBLIX AaHHbLIX HA PacCTOsiHUM AaeT cucTeme
NPenMyLLECTBO YNpaBeHNUs Harpy3kon ropesiku Unm M3MeHeHusl AaHHbIX PETrYNIMPOBKN HA PacCTOSIHUM Kak BPYYHYHO, ¢ nomolubto MK,
TakK U C NOMOLLIbIO APYIMX NPOMbILLUIIEHHBIX YCTPONCTB. OTO KOMMIEKTHAsi CUCTEMA, KOTOpasi NO3BONAET aAanTupoBaTtb paboTy ropenku
K cneunduyeckum noTpeGHOCTAM KIMEeHTa, Aaxe Nocne MOHTaXa, OvYeHb YacTo Grnnarogapsi USMEHEHMWIO BBEAEHHbIX B 371€KTPOHHbIN
OnokK JaHHbIX.

[pyrue xapakTepucTukn, KOTOpble HEO6XO0AMMO BbIAENUTD:

* [lepedaya OaHHbIX Yepe3 wuHy Modbus;

* 3awuma ¢ nomMowbto NMaporis, 80 usbexaHue UsMeHeHUs BBEAEHHbIX NapamMeTPOB 1 PEryfMpPOBOK;

* BoamoxHocmb rnipoepammuposaHusi ¢ nomowlbto lK;

* YMeHbweHue unu ysenudyeHue epemMeHu rnpedsapumeribHoU Npodysku (B npedenax, npeaycMOTPeHHbIX HopMaTUBaMm);
* HenpepsbigHas npodyska;

* [Tocm — npodyska, Mo OMKIIYEHUU, C Mpo2pamMmmupyemMoli AANTENbHOCTLIO;
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* UcknoyeHue unu esedeHue 8 fenctane yHKLMN KOHTPOMSI repMeTUYHCOTH;
* [lpoepammupyemoe 8pemsi NPOBEPKM repMETUYHOCTM ras3oBbIX KranaHoB, B 3aBMCMMOCTM OT pasHoro AnameTtpa n obbema;
* UcknroyeHue unu esedeHue 8 delicmaue peaynsmopa PID;

* Aemomamudeckas ¢hyHKUus (akmusupyemas u pAe3aktusupyemasi), Thermal shock protection — 3awmTa ot Tennosoro yaapa,
(NnpyMeHsiemasi Npu Nycke NapoBbIX KOTIIOB HAXOMOAHY0 BO M3bexaHue BbIXxoAa U3 CTPOs KOTMOB OT TEMMOBOro yAapa);

* BO3MOXXHOCMb KOHMPOa U ynpaseneHus HaapysKoE/ 8PYYHYO,;
. Henpepb/eHaﬂ pa60ma C coomeemcmeyruwum Oamyukom KOHTPOIA NNaMeHu;
MpumeyaHue: Ha pucyHke n3obpaxeHa NonHasg CMCTeMa SMEKTPOHHOIO KOHTPONS.

Aucnneli/llpoepammupyroujee ycmpoticmeo bYU

WHTepdenc nonb3oBatens mod. Siemens BYW ncnonb3yetcs Ans nporpaMmmmpoBaHus 3nekTpoHHoro brioka koHTponst (BMS)mog.
Siemens LMV 1 Bu3yanusauny AaHHbIX CUCTEMBI.

OnwncaHne nHTepdEencHOro yCTpomcTaa:
1. Aaucnnen: BM3yanuanpyeT MEHI0 U napameTpbl

Ese
2. knaeuvwa ESC > (NpefbloyLunii ypoBeHb): YTOObI BEpHYTLCS B NpeablayLiee MEHI0 U BbITU U3 NPorpaMMMpoBaHus JaHHbIX 6e3
M3MEHEHUS MOCNeaHNX

3. Knasuwa ENTER L;: (nocneayoLwmin ypoBeHb): ANSA NOATBEPXAEHNS U3MEHEHNA napameTpa M nepexoda K MeHio/creyoemy
napameTpy

4. knasuwm SELECT | ) »t: ang Bbibopa 04HON NO3ULIMU MEHIO U A5 USMEHEHNS NapamMeTpoB.




CAN X70 IEH' "ﬁ% COM2 X72
g

PIN PIN
2 CANL 1 TXD
3 GND 3 RXD
4 VAC2 4,6 GND
7 CANH 5 U1
8 VAC1 7 U2

Pin X70 X72 \ dlltekep RJ45

LCD
| Knorka
COM1 X71
PIN
2 RXD a
3 TXD
5 GND :
Pasbem

BYW5x umeeT Tpu pasbema Ana HapyXHOW MHTEPdENnCcHON CBA3MN:
® pasbem X70 ana nogkntoyveHus c nomollsto kabenss CAN bus: noacoeguHeHve BKNtoYaeT NUTaHWe Ans gucnnes

® pasbem COM1 (X71) ans noakntodeHns ¢ nomolusto MNMK/Laptop yepes coeamHuTeneHbin pagbem RS232
® pabem COM2 (X72) ans nogkmnoyeHus K obLuern cucteMe aBToMaTn3aLmm ¢ NOMOLLbI COeQUHUTENBHOIo pasbema RJ45

MpumeyaHue: cxembl COM 1 1 COM 2 He moryT feMcTBOBaTb O4HOBPEMEHHO.

KoMmnbromepa Yepe3 ACS450; ecriu enaemcsi nonbimka coxpaHeHUs, mo mepsitomcsi eeedeHHble paHee

c BHUMmaHue: ko20a wuHa MODBUS akmueu3upoegaHa, 8 3mo epeMsi Helm 803MOXXHOCIMU COXPaHeHUs1 0aHHbIX C
Inapamempsbl U 2opeJika cpa3y e omkrirodyaemcs!!!




®a3sbl npoepaMmbl pyHKUUOHUPOBAHUsI MeHedxepa 2opeHusi LMV5

Oucnnen nitepdeica notpebutens BYW nocnegosatensHo oTobpaxaeT pasHble dasbl paboTbl NporpaMMbl.
B CTOPOHY NMONOXEHUA NAY3bl (da3a 10)

MAY3A (Paza 12)

NYCK | (®a3bl 20, 21) OxmpaHue paspelueHus Ha 3anyck

NYCK Il (Paza 22) 3anyck BeHTUNATOpa

MYCK Il (®daza 24) B cTopoHy nonoxeHus npegBapuTeribHON NpoayBKU
NYCK IV (®asbl 30 ... 34) NpeaBaputensbHasa npoayBKa

MYCK V (Pa3a 36) B coTopy nonoxeHus po3xura

MYCK VI (®a3a 38) MonoxeHue poaxura

NYCK VIl (®a3za 40, 42, 44) Nopaya Tonnuea 1

NYCK VIl (®a3bl 50, 52) Nopgaya Tonnuea 2

MYCK IX (®a3a 54) B ctopoHy NonoXxeHUsi Manoro nrnameHu
OMEPALUA I(daza 60)

OMEPALUA Il (Pa3a 62) Huskoe TylwieHne nnameHu

NMUTAHUE BbIKIMKOYEHUA (Pasza 70)

NMUATAHUE BbIKIKOYEHUA (Pa3za 72) K nocT-BeHTUNALMOHHON NO3ULMn
NMUTAHUE BbIKIMIOYEHUA (Pa3a 74...78) MocT-BeHTUNALUA
OTKNIOYEHMUE (Pasa 79) TecTupoBaHue perne gaBneHus sosayxa
KOHTPOJ1Ib FTEPMETUYHOCTU (das3kb! 80 ... 83)

®A3A BE3OINACHOCTU (Paza 01)

BITOKUPOBKA ( ®aza 00)

Mpwu 3anycke ropenku, gucnnen nocnegoBaTenbHO 0Tob6pas3nT pasHble asbl paboThl NocreoBaTENbHOM NporpamMmbl 3anycka BrnoTb
00 dasbl HopmansHow paboTsl (dasa 60).

MeHepxkep ropeHns LMVSx nporpammunpyeTcs Ha 3aBofe-U3rotoBuTeNe ropenku.

[Mpu 3amMbIkaHWUKM psaa TepMocTaToB, MO 3aBepLUeHNM NocneaoBaTenbHOro 3anycka, (ot dasbl 12 go dasbl 34), ropernka BbIBOAUTCS B
MornoXeHne po3xura, KOTopoe 3anporpammmnpoBaHo Ha 3aBoge (asa 38).

Tenepb HEOOX04MMO 3anporpamMmmMmnpoBaTh KPUBYHO HArpy3ku ropernky BnioTb 40 MakcumanbHoi Harpysku (100% molHocTr). Ha atoi
hase cepBONPMBOAbLI BbIBOOATCA Ha MONOXEHWS, yKa3aHHble 3anporpaMMmMpoBaHHbIMU TOYKaMU Ha KPMBOW Harpyskui. Bo Bpems aTmx
nepemeLleHuii Heo6Xo4MMO NOCTOSIHHO BbIMOMHATE @aHANN3 YXOOSALLMX ra30B, HA KaX4oW TOYKE, U MPOBEPSATb CTAOUNbHOCTL MTaMeHMU.
Ha aToin dhase MOXXHO BBECTM BPEMEHHbIE TOYKWU PETrYNMPOBaHUSA, KOTOPbIE BNOCNEACTBMU MOXHO OyaeT yaanuTeb. [locne goctmxeHus
TpebyeMon MOLLHOCTH, MOXHO ByaeT oNTUMN3NMPOBATL KPMBYKO HA OCHOBaHUWN aHanM30B yXOASILLMX ra3oB.

PekomeHayeTca npoBepsiTb pacxod rasa Ha Kaxaon TOuke KpMBOW, C TeM, 4TOObl OH COOTBETCTBOBANl peanbHOW MOLLHOCTU, Ha
KOTOpOW roperka paboTaeT B 9TOM TOYKeE.

Mocne Toro, kak 6yayT 3anporpamMMmpoBaHbl BCe TOYKWU, MeHempkep ropeHns LMV pacctaBut nx B nopsigke HapacTaHusl Harpysku.
Mpumep: ecnu Touka 4 Gbina 3anporpammmpoBaHa Ha 50% Harpy3ku, a Touka 5 Ha 40%, LMV aBTomaTnyeckun Ha Touky 4 yCTaHOBUT
40% Harpy3ku, a Ha Touky 5 - 50%.

BHUMAHMUE! TMpouenypa TpebyeT BBeAEeHUs Maponisi: BCE M3MEHEHMSI NapaMeTpOB FOPEHMsI OOMKHbI BbINOMHATLCS
Q KBanMuULMpoBaHHLIM MEPCOHaNoM U NPOBEPSTLCS C NMOMOLLLIO razoaHanusatopa. lNocne BBeAeHNs napons MoxHo byaeT
BBOANTL NapameTpbl. Heo6xoAMMO MOMHUTL: €CNK B TEYEHNe OnpeaerieHHoro BpeMeHn 6e30nacHOCT HUKaKasi KHOMKa Hel

OyneT HaxaTa, TO CPOK AENCTBUA Napons ncTekaeT, 1 NosToMy oH ByaeT 3anpoLleH 3aHOBO.




CTPYKTYPA MEHIO KOH®UT'YPALIUN MEHEDKEPA TOPEHUA LMV5

Pa6. NHankauus

Hopm. Pexum

CraTtyc/pasbnok.

Cnucok owmnbok

Cnucok aBapui

TpesoraBKI1/BbIKJ1
® 3ap. 3Hay. W1

3apn.3Hau.Kotna o 3an avay W2

MakcMoLH_3kern

Tonnueo

Hata/Bpems

Paboune yachl

O6cnyxuBaHue CyeTynkcTapTOB

Pacxop Tonnuea

Kon-Bo aBapuit

Moaynb O2

Kopg ropenku

BbiGop pexuma

Beibop pexuma

PyuH. pexium LleneBas MoLHOCTb

ABT./PyyH./Bbikn

ABTOMAT ropeHusi Bpems
KoHdpurypaums
KoHTp. repm.
3aBopackoi koa
Bepcusa MO
Hactponka A3
Hactponka X/T
ABT./Py4H./BbIkn

Css3s. perynup. Bpewms
KonTonnlMpus
Cnoc_oTkn

Mapam & nHavkauns

OcTaH_nporpaMmsl

Per.02/koHTp.

Hactponka A3
Hactponka X/T
[JaHHble npouecca

Peryn. mowHocTn

Mapam. peryrn.
Temn. pene
Xon. crapT
KoHdwmrypaums
Apantaunsa
Bepcusa MO

BYW

Bpems

Asblk

dopmaT gathbl
dus. EguHmub
LnHa

WnHa

KoHTp. gucnn.
3aBopackou koA
Bepcusa MO

CepeonpuBoabl

Agnpecauusi
Hanp. Bpalu.
3aBoackon koa
Bepcusa MO




Mapam & nHankauns

Moaynb Yl

KoHdpurypauums
[JaHHble npouecca
3aBoackom ko,
Bepcusa MO

Mopyns O2

KoHdwmrypaums
3HavYeHns UHAUK
3aBockom Kof,
Bepcusa MO

Peumnpkynsaums

CuctKoHdur

Pexum ¢ PM
BHewBxonX62 U/l
Temn. pene
Per_O2/konTp_I'A3
Per_O2/koHTp XK/T
LCAHanorBbixopg
PasHuualloTeHumom

Pa6ouwne yachbl

CueTuuk cTa pToB

CyeTunk Tonnmea

AkTyanusauus

Maponu

Kopg ropenku

3aw. napameTpoB

3arp. MO c MK

BeecTtu naponb

[eakT. napornb

Tect TUV




[OCTYN K YPOBHAM TEXOBCINYXNBAHUA/CEPBUCHOE OBCITYKUBAHUE C COOTBECTBYIOLWLUM
NAPOJIEM

1 C 3arnaBHOI CTpaHuLbI

YcraH.3Hay 80°C

Pean.3Hau 78°C

BbirkunoaHue 12
nepenTn Ha rmaBHOe MeHH, HaxkaB ESC gBa pasa <> : Ha gucnnee nosiBUTCA HagnNucb

Pab6. MHgukaumsa
Ob6cnyxuBaHue
PyyH. pexum

Mapam & uHaukams.

2 JC ) »tc nomoLblo KHOMOK CO cTpenkamu |c )( »t, BblOpaTh “Params&Visual” - “lNMapameTpbl M MHAMKauMa” U HaxaTb

ENTER<=2: Ha aucnree NosiBUTCS 3anpoc napons:

HocTyn 6e3 napons
[OocTtyn c naponem HF
Hoctyn ¢ naponem OEM

Hoctyn c naponem LS

3 1€ ) »tBbIOPaTh C NOMOLLBIO KHOMOK CO CTpenkamu |« J( 3t, cTpouky “Hoctyn ¢ naponem HF” (“OocTyn c naponem - ypoBeHb
Service - ObcnyxuBaHue”) n noaTBepaAnTb HaxkaTneM kHonkn ENTER. E>
4 BBecTU naporb ypoBHs Service - O6cnyxueaHue (“9876”).

5  [nsa BBOAa 4Mcna unv ogHou 6ykBbl HAXMMAaTb KHOMKX CO CTpefikaMmu Ao Tex nop, noka He AoWAeTe OO0 Xenaemoro 3Haka, 3aTem
HaxaTb kHonky ENTER - ana nogTBepxaeHus 1 nepexoauTb K criegylolemMy 3Haky (BBeAEHHbIW 3Hak - undpa mnu byksa - He

OyneT B13yanuanpoBaTbCs Nocre noareepXaeHus Haxatuem kHonkm ENTER). =D

6 [loBTOpPATb TOMBKO YTO OMMCaHHyK npoueanypy Bnf1OoTb 40 NOSTHOro BBEAEHUA napond.

7 TloateBepanTb NOMHbIVM Napornb, Haxae elle pa3 ENTER. >
8 [lpu aToM nosiBUTCA HagnNucb

ABTOMAT ropeHus
CBs3. perynup.

Per.02/koHTp.
Peryn. mowHocTtH

Takvum obpa3om, ByaeT nonyveH AOCTYN KO BCeM napameTpam Bcex 6 MeHHo, pa3peLleHHbIX 4151 Nonb3oBaHus Ha ypoBHe “Service HF
- ObcnyxuBaHue”.

BHumaHue: Ha gncnnee 3a oguH pas MoryTt OTO6pa)KaTbCFI 4 CTPOYKMN C MOMOLLbH KHOOMOK 1C 3%, MoryT ObITb BU3yann3npoBaHbl

BCE CTPOYKM MOBOro ypoBHS. UToBbl BLINTY Ha NOAMEHIo/NapameTp, yKkasaHHbIN Ha cTpodke, HaxaTb “ Enter “ (=2, yToBbl BEpHYTLCS

EH
’

Hasag - HaxaTb “Esc’

UYT06b! BEpHYTLCS HAa OCHOBHOE MEHI0, HaXaTb HECKOMNbKo pas “Esc” - Noka He BepPHETECh Ha MEHI0 NMepBOro YpoBHS,
3aTeM HaXaTb HECKOJILKO pa3 Ha NpaBylo CTPenKy (5}, NOKa He NOAHMMETECH Ha BEPXHIOK CTPOUKY, 3aTeM HaxaTb 2 pa3a “

Enter ¢ =,




He3akmueayusi napons

[ng Toro, 4To6bl NoMeLaTb KNMEHTY U3MEHWUTL BBEAEHHbIE PErYNMPOBKM UMW HapYLUMTbL NapameTpbl, HeOOX0AUMO Ae3aKTNBN30oBaTb
napornb. OyHKUMA Ae3aKTUBaLMM Napons HaxXoAMTCH B MEHIO NMEPBOro YPOBHSA: C MOMOLLBIO KHOMKK < BbiIGpaTb (PW Logout / feaxT.

“

Maponb/DisattivPassword) HaxaTb “Enter C=> nns Toro, YTo6bl Ae3aKTUBU30BATL naporb.

1ypoBeHb MeHI0 ypogeub ypogeub ypogeub ypogeub ypogeHb Maponb OnucaHue
MeHIo MeHI MeHI MeHI MeHI

Pa6. Nngukauusa j=

O6cenyxuBaHue +&

Py4yH. pexum |

Mapam & nHankans =

AkTyanusaums jc

BeecTu naponb |
[JesakTuBauus gocryna

Leak. naponb (Le> Service ﬁgﬁ}?fa“geh;ggaé
MOMOLLbIO Napons

I'Ipumeanue: Ecnn Hukakaa KHOMka Ha [MCNee He HaXuMMaeTcs B TeyeHue 3apaHee YCTaHOBJITIEHHOIo BpeMeHW, naposib
aBTOMaTU4YeCKMN Oe3aKTUBNPYyeTCA.

MpumeyvaHue: Ecnu cHUMaeTCA HanpskeHne ¢ Me HeXepa ropeHusl, naposib aBToMaTUYeCKN Ae3aKTMBUpyeTCS.

2
1ypoBeHb 3 ypoBeHb 4ypoBeHb | 5ypoBeHb 6 ypoBeHb OnucaHu
MEHI0 ypoBeHb MEHI0 MEHI0 MeHI0 MEHI0 Mapone e
MeHIo
AkTyanusa
ums
) Maponu
MuHumMmym
3 3Haka
T Maponb HF Service Makcumy
M 8
3HaKoB

BbibpaTb cTpouky “AkTyanusaumsa” Ha NepBOM YPOBHe M HaxaTtb "Enter”.

Ha Hagnucu “Password - MNaponb”, HaxaTtb “Enter”: OyaeT 3anpoLleHo BBECTU HOBLIN Naposb;
noaTBepAnNTb HaxxaTuem "Enter”;

OyaeTb 3anpoLUeHO HanncaTb CHOBa BHOBb HOBLIN MNaporib A NOATBEPXKAEHMS;

HaxaTb "Enter” ans BBegeHusi B naMsTb HOBOTO Maponsi.

a b~ WN -

BHuMaHue: 4ToObl 06/1erYnTb CPOYUHbIA JOCTYN K AaHHbLIM, B clly4ae He06X0AMMOCTU, PeKOMEeHAYEeTCA He MeHATb Naponb
CepPBUCHOM CNyXKObl, KOTOPbIN BBOAUTCA Ha 3aBoAe.
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HNdeHmuchukayuoHHbIlU HOMep 20pesiKu
MﬂeHTMCbVIKaLI,MOHHbIVI HOMep ropenku cosnagaeT Cc 3aBOACKMM HOMEPOM roperku.

MpuMeyaHue: B TOM crnyyae, ecn BO3HWKHET HeOBXOAMMOCTb CBS3aTbCA C LIEHTPOM TexXoGCMyX1BaHWs, ykasaTb TUM U 3aBOOCKOM
HOMep ropesku.

Haxatb 2 pasa “ Esc “ —— — : MOSIBATCS NepBble 4 CTPOYKN B MEHIO NEPBOrO YPOBHS
C MOMOLLbIO KHOMOK | (31, BbIBpaTh cTpouky O6cnyxusaHue;

HaxaTb “Enter” C==2 | 4T06bI BbIATY Ha BTOPOIi YPOBEHb 1 BbIGPATh “VAEHTUMUKALIMOHHBIA HOMEp ropenkin’;

AW N =

HaxaTb “Enter” <=2, 4yTo6bl BU3yanuanpoBaTh 3HaYEHMe.

1ypoBeHb | 2ypoBeHb | 3ypoBeHb | 4ypoBeHb | 5ypoBeHb 6 ypoBeHb Mapons Onucanu
MeHI0 MeHIo MeHIo MeHI MeHI MEHI0 P e
Pab.
MHaunkaums
NpoeHtud
) Kon AB- MKaLUWOHH
- ropernku bl HOMEp
ropernku

MaeHTndmrKaumoHHbIn HoMep n3genusa  asnseTca napameTpom ypoeHs OEM, BBegeHHbIM NpousBoavMTENEM Fropenkn U He MOXeT
ObITb U3MEHEH; OH MOXET COCTOSATb, KaK MUHUMYM, U3 4 3HAKOB U, KaK Makcumym, 13 15.

[lns Toro, 4To6bI BEPHYTLCA HAa OCHOBHOE MEHI0, HaXUMaTb HeCKonbko pas “Esc” - , A0 TeX Nnop, Noka He BepHETECH B
MEHI0 NepBOro YPOBHS, 3aTeM HaXaTb ONATb HECKOJILKO pa3 NPaByio CTPesNiKy [~} , NOKa He AOCTUrHeTe CamMoil BepXHeW

CTPOYKM, 3aTeM HaxaThb 2 pasa “ Enter « <=2,

11



3ANYCK/OTKIMIOYEHUE MOPENKWX C NOMOLLbIO CEPUM TEPMOCTATOB

[openka oTknto4aeTcs HopManbHbIM 06pa3oM, koraa pasmblkaloTcs KOHTakTbl 1 1 4 cepum TepmocTtaToB (X5-03.1 n X5-03.4 - knemmel
3 1 4 ropenku - cM. pUCyHOK Hwxke). Taknum oGpasom, roperka, npexge, 4em OTKMNOYUTLCSA, OyaeT BbiBeAeHa Ha MUHMMAarbHYO
Harpysky, a 3atem 6yayT nepekpbITbl TONNMBHbIE KNanaHbl. 3atem nocnepyet dasa NocT-NPoAyBKM, ECN OHa BBEAEHa B Nporpammy
paboThbl. MNpy 3aMblkaHUM cepyn TEPMOCTaTOB, ropenka BHOBb BKIMHOYUTCS B paboTy.

Y3

o6Lwumn

X5-03.4

ON/OFF X5.03.1 | Cepun TepmocTaTos ON /OFF

X5-03.2 | Controller closes / stage 3

A X5-03.3 | Controller opens / stage 2

OIL + GAS

B cucteme npeaycMoTpeH Takke M NpegoxpaHuTenbHbln TepmocTtaT. B cnyyae cpabaTbiBaHUst 3Toro TepMocTata (knemmbl X3-04.1 1
X3-04.2, cootBetcTByOWMe knemmaMm 318 un 319 kneMMHMKa nUTaHUS -
He3aMeanuTenbHy 0CTaHOBKY paGoTbl ropenku. Mpu 3amblkaHUm NpeaoXpaHUTENbHOroO TepMocTaTa ropenika BHOBb 3apaboTaerT.

=

SLT AUX

WATER-
SHORTAGE

_/L/I'_/I'_m_

SLT: npepoxpaHutenbHbii TepmocTart (safety loop thermostat)

AUX: BcnomoraTtenbHbI KOHTaKT

Water Shortage: gaTymk NnpoxoxaeHns BOAHOro NnoToka

-~ End switch burner flange
X3-031 (part of safety loop)

-
I
|
I
I
|

Safety loop

X3-04.2 Power signal for safety loop

CM. PUCYHOK HWXKe), CcucTemMa CcrnposoumpyeT

Power signal for end switch burner flange

OIL + GAS

B Tom cnydvae, ecnu ropenku CnpoeKkTUpoBaHbl AMs UX aBTOMaTUYECKOro M3bATUSA M3 KoTna, K knemmam X3-03.1 m X3-03.2
NOACOEAMHAETCH KOHEYHBIN MUKPOBBIKMoYaTenb dnaHua ropenku. B cnyyae pasmblkaHns KOHTaKTa, ropernka cpasy OTKIoYaeTcs.

KneMMHUK NnUTaHNA ropenku:

o
(0]
o
o
o
o

10
il
SCH1
163
164
318

319

(

bl

6] LB LF

ST

230V 50Hz N a.c

Il
L
(.

x
x
.
(OPTIONAL) <
wv
CATENA SICUREZZE
SAFETY LOOP

SEGNALE IN CORRENTE PER % CARICO

CURRENT SIGNAL FOR % LOAD
ATTENZIONE COLLEGAMENTO SONDE

WARNING PROBE CONNECTION

MoryT npousoinTn, Kak Makcumym, 16 aBapuUMHbLIX OTKIOYEHUIA, Nocre Yero npousonaet 6nokmposka padoTel. BYW Buayanusmpyet

coobuleHmre: “PasomkHyTa Luenb 6e3onacHocTn”.
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MakcmMmarnbHoe KONMMYecTBO BO3MOXHbBIX OTKIIOYEHWA nepen OnokupoBkoW MoxeT ObiTb M3MeHeHO oT 1 go 16 ¢ nomoubio

cnenyoulero nporpaMmMmmMpoBaHnA:

1ypoBeHb
MeHIo

2 ypoBeHb
MEHH0

3 ypoBeHb
MeHIo

4 ypoBeHb
MeHIo

5 ypoBeHb
MEHI0

Owana3oH

Owunbka

OnucaHune

Mapam &
nHAMKaums

Pexum merto ans
BBOJa NapameTpoB

)

AsTomaT
ropeHus

HacTtpowikn
napamMmeTpoB 4
KOHTPOMSI ropernku

>

KoHdurypauy
ns

=2

CyeTunk
NnoBT.

YcTaHaBnvBaeT
npegenbHoe
KONMU4YecTBO
BO3MOXHbIX
NOBTOPEHUIN

LlenbbesonacH

1-16

16

MpepenbHoe 3Hau.
MOBTOPEHWMIA: Lienb
©e3onacHocTn

13




APECALINA CEPBONPUBOOOB

Appecaums CINy>XUT OnA YCTaHOBKU beHKLI,I/IVI Kagoro npueoga. Agpecaumsi OCyLLeCTBNAEeTCA YyXe Ha 3aBode npousBogutTenem

ropernku.

B cnyyae Heob6xoaAMMOCTU 3aMeHbl CepBOMpMBOAA, HEOOXOOMMO BbINOMHUTL adpecauuto, UHavye CMCTEMa He CMOXeT paboTartb.
MapameTp, NOCBSILLEHHbIM agpecauuy CepBOMPUBOAOB, 3aluMlleH naponem YpoBHsi CepsucHoi CnyxObl. Y6eauTtbcs, 4TO B
nocnegHem cepsonpuBoge wuHbl CAN bus, nepembidka “Bus termination” (KoHeu nuHum wumHbl) yctaHoBneHa Ha “ON” nepep
Hayanom BBeAEHWS MapameTpoB.

3. CepBBcnom1
4. CepsBcnom2
5. CepsBcrnom3

1ypoBeHb 2 ypoBeHb | 3ypoBeHb 5ypoBeHb | 6ypoBeHb
MeHIo MEHIo MeHIo 4 ypoBeHb MEHI MeHIo MeHIo Maponb OnucaHue
Mapam &
WHAMKauus
) CepBonpuBo
Obl
Appecauus
=D Anpecaum CcBOBOAHbIX
2 CepBonNpuBOAOB
1. CepBBo3g
2.Cepslrasa(Kugk.t
. onn)
d=> HF

YToObI BLINOMHUTL agpecauuio cepBonpuBoAa, Heob6xoAuMOo BbiGpaTb COOTBETCTBYHLWWA MNPUBOA, KOTOpbIM OyaeT
crneAoBaTb MHCTPYKUUAM, KOTOpPbIe NOSIBATCSA Ha gucnnee:
Koraa 3ENEHbLIN MHOMKaATOp Ha cepBOnNpUBOAE MUraeT - 3TO 03HaYaeT, YTO, HA OCHOBAHUM KOMNMYECTBA BbINONMHEHHbIX MUTAHUN, eMy
Obina NnpucBoeHa oaHa 13 crieayowmii PyHKUNIA:

KonuuyectBo MuraHumn

DyHKUUA cepBonpuBoaa

1 Mmuravue CEepBONPUBOL BO3AYLLHOW 3aCMOHKM

2 MuraHus CEepBONPUBOL ra30BOro APOCCENbHOro KranaHa

3 MuraHus CEepBONPUBOA perynatopa AaBneHns XMOAKoro Tonnmea
4 mvraHus CEpPBOMNPUBOA BCNOMOraTenbHbIi

5 muranmn CepBONpUBOZ, BCMOMOraTenbHbIN

6 MuraHmmn CepBOnNpuBOA BCOMOraTeNnbHbIN

A

BHUMAHME: Hukakas pezayniupoeka He 8bInoJiHsiemcsi ¢ cepgornpueodos. B s1i06om ciiyyae, HUKo20a He
dep)xamb 8 Ha)xamoM COCMOSTHUU CJIUWKOM 00J120 KpacHyto kHornKy P1 cepeonpueodoe, uHa4ye 6ydym
cmepmbl HeKOomophbie napaMmempsbl, pyHOameHmMarsnbHbie 0nsi pabomsbi 2openku. Fopenka npu amom

6ydem nocmosiHHO 6710KupogambCHi.

B Tom cny4ae, ecnu cnyqaﬁHo 6y.qu Ha)xxaTa kKHonka P1 B Te4eHMe ANUTENbLHOro BpeMeHMm, Heo6Xo0AMMO BbINONHUTL HOBYHO

agpecauuio cepsonpuBoaa.

Mpumevanue: Korga seneHbii nngnkatop LV Ha cepBonprBoae ropuT HENPEPBLIBHO - 9TO 0O3HAYaeT, YTO eMy eLle He Obin NPUCBOEH
agpec unu xe ero agpec 6bin cTepT U JoMmKeH ObITb MPUCBOEH 3aHOBO.
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CTAHOAPTU3ALNA KOJIIMYECTBA OBOPOTOB OBUIATENA

CraHpapTusauusa gsuratens Tpebyetca ana meHemxkepa LMV, ansa toro, 4tobbl KOHTpONMpoBaTb TOYHOE YMCHO 060POTOB ABUraTens
npu MakcumanbHOW YacToTe Ha Bbixo4e 4YacToTHOro npeobpasoBaTtens. BpemeHHass cTaHgapTusaums BbIMONHSAETCS Ha 3aBoge C
uenbio BbINOMHEHUS wucnbiTaHni. OKoH4YaTenbHas CTaHdapTu3auMs OOfKHa BbIMOMHATLCA Ha MecTe, Ha ycTaHoBke LleTpom
Texobcnyxusannsa (CepBucHomn cnyx6oi) nepea NcnblTaHUAMM.

[na BbINOMHEHUs1 cTaHOAPTM3auMM roperka LOMKHa HaxoOWTbCA B peXxume OoTAblxa, HO He JorkHa ObiTb 3abrnokuposaHa (X5-03
pasomkHyTa). “Llenb 3awmTel” (Safety Loop) pomkHa 6biTb 3amkHyTa (X3-04).

1ypoBeHb 2 ypoBeHb 3 ypoBeHb 4 ypoBeHb 5 ypoBeHb
MEHIo MeHIo MeHIo MEHIo MeHIo Ananasox Onucaue
Mapam & Pexwum meHio BBoaa
nHAMKaLMS napameTpoB
T Mogayns Y HacTpoiikm moayns Yrl
= KoHdburypauus
) YacToTa
BpaLLeHus
) HopmuposaHue
HopmupoBsaHue BbIKI/BKI YacToThbl BpaLLEeHWs
BEHTUNATOpPa

Mpn akTuBaumMm OyHKUMM CTaHOapTU3auuM, He BKIOYasi npyu 3TOM roperky, CepBOMPUBOL BO3AyXa MaKCMMarbHO OTKPbIBAETCS.
3anyckaetcsl OBuratenb BeHTUNSTOpa M 4YacTOTHbIM NpeobpasoBaTenb yBENUYMBAET KONMMYecTBO OGOPOTOB ABwraTens [0
MakcumymMa. CeHcop, YCTaHOBIEHHbIN Ha ABUraTerne, CYMTHIBAET KONUYECTBO 060POTOB B MUHYTY. MeHexep ropeHus LMV BeoguT B
namsiTb 3Ty MHOPMALMIO 1 ABUraTeNb OCTaHaBIMBAETCS.

BHMMaHMe: He BBOAUTbL BPYYHYIO KONMUYECTBO OGOPOTOB, YKasaHHble Ha 3aBOACKOM Tabrnuuke ABuUratensi Ha CTpouke
“Hopm4actO6”.

BHUMAHME: cunoBoii kabenb, KOTOPbIA CoeauHsieT YacTOTHLIN NpeobpasoBaTtenb C ABUratenemM AOMmMKeH ObiTb 3a3KpaHMpPOBaH.

MpozpamMmupoeaHue ckopocmu npueodoe

MeHenxep ropeHnss LMV npuHumaeT 4acTOTHbIM npeobpasosaTent 3a NpuBOf, NO3TOMY BPeMs HapaliuBaHus o6opoTOB M BpeMs
TOPMOXEHUSA He OOMKHO NpeBblliaTh BpPeMs xoda cepsonpusofa. Ecnu nossutcsa HeobXoaMMOCTb yBENWYUTL 3TW OBa BPEMEHMU
YacToTHOro npeobpasoBaTtens, Heobxoaumo OyaeT M3MEHWUTb Takke W BpeMs Xoda CepBonpuBoAda, Criedys HuxeykasaHHbIM
npouedypam. Cnegysi, onucaHHelM B Tabnuue, OencTBusM, BBecTu oba napameTtpa “Pab_pamna_moa” v “lNepegs_pamn’ ans
onpeAerneHns CKOpoCTW HapalMBaHUA CKOPOCTU/TOPMOXEHUSI YacTOTHOro npeobpasoBaTens M BpemMeHu oTkpbiTua (o1 0° go 90°)

cepBonpueoaoB.

3Ha4eHue no
YMOM4YaHuo

1ypoBeH | 2ypoBeHb 3 ypoBeHb 4 ypoBeHb

b MEHI0 MEHI0 MEHI0 MEHIo Onucatnue

Maponb Ovana3oH

Mapam &
nHAMKaLm
q

Pexvm MeHio BBOAa
napameTpoB

D B aTom pasgene

Cssis. BBOJATCH AaHHbIE Mo
perynup. CoOTHoLLeHUo Boaayxa/
Tonnuea

) Bpems

) CkopocTb
Pabpamia_ | e | 10,605 d0s | CopROnpPAROno o0
mMoaynauum

) CkopocTb
CepBONpuBOAOB BO
HF 10...120 s 40s Bpems gasbl
npeaBapuTenbLHOW U
NOCT-NPOAYBKN

Mepens_pam
n
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KOH®UTYPALIUA TUNA PETYNATOPA HAMPY3KU (MOAYNATOPA)

1ypoBeHb 2 ypoBeHb 3 ypoBeHb 4 ypoBeHb 5 ypoBeHb | 6ypoBeHb
MEeHIo MEHI0 MEHI0 MEHI0 MeHIo MEHIo Maponb OnucaHune
Pexum
Dl-?p::(wa &|/|;| MEeHI0 BBOAaA
AR napameTpoB
& HacTpoinku
ans
,\Pniryﬂ(.)cm BHYTPEHHEro
- peryndaropa
pacxopa
C_'__':) 06u.|,a;|
KOHdpurypaL,
KoHdurypaums us
perynsTopa
pacxopa
o= Pexum paboTi AB- E:g?_;i gpo
FM M Harpysku
) BHLL.PMX5- AB-
03
BHT. PM
BHT.PM,LLnH
a
BHT.PM X62
BHW.PM X62
BHW.PM,wnH
a

BblbMpaeTca TMn paboTbl perynatopa Harpysku: NCnonb3oBaTb MOAYNATOP, HAXOAAWMACS BHYTPU MeHegxepa LMV, unu xe oguH n3
Hapy>XHbIX TUMOB, UMW e BHYTPEHHWUI, HO C HAPY>XHbIM KOHTPONEM, 1 T.4.... MexXady Crneaylowmmy BapyaHTamu:

BHLW.PMX5-03 = MogynaTop HapyXHbIi € 3-X TOYEYHbIM yrpasneHnem (c nomoLpsto knemm X5-03 )
BHT. PM = mogynsaTop BHyTpeHHMI ( LMV5X )
BHT.PM,lunHa = MoZynsaTop BHYTPEHHWUIA, KOHTPOSb Yepes CoeANHEHNE C LUMHON

BHT.PM X62 = wmopaynsTop BHyTpeHHun ( LMV ), ycTaHOBKa napamMeTpoB KOHTPOMNMPYETCSI CHAPYKWN C MOMOLLbIO CUTHarna HanpshkeHns
U1 TOKOBOrO curHana Ha knemmsl PM X62

BHW.PM X62 = MoaynsaTop HapyXHbIR, ynpaBnseTcs MOLHOCTb, BbldaBaeMasi ropenkon, ¢ MOMOLLbIO CUrHana HanpsbkeHus unu
TOKOBOrO curHana Ha knemmbl PM X62

BHW.PM,WwinMHa = MoaynaTop HapyXHbIiA, yNpaBnseTcsl MOLWHOCTL, BbldaBaemasi Fopesikoi, ¢ MOMOLLGHO LUMHBI

e Cxema noacoegnHeHUA 3-X TOYEYHOrO KOHTpONepa Hapy>XHOM Harpy3ku, HanpsiMyr Ha kneMmHuk X5-03

ON/OFF Cepus TepmoctatoB ON /OFF
X5-03.1 | CPwATeR

\ AR Y5032 MopynsaTop 3akpbiBaeTcs/3-5

cTyneHb

Obwmia X5-03.4 A X5-033 | MoAynsTop okpbiBaeTcs/2-n1 cTyneHb

X5-03.4 = oOwmn

X5-03.1 = KOHTaKT TepmocTaTta unv pene gasnexns kotna Ana CtaHaapTHOro OTKNIOYEHUS
X5-03.2 = KOHTpaKT, KOTOPbIN 3aMbIKaeTCS U YBENUYMBAET Harpy3Kky ropenku (bonbLioe nnams)
X5-03.3 = KOHTaKT, KOTOpPbI pa3MblkaeTcs U YMeHbLUaeT Harpy3sky ropenku (Manoe nnams)

® Cxema noacoeavHeHUs KOHTponsiepa Hapy)XXHOM Harpy3Ku, C CUrHarioM HanpsbkKeHWUs1 UM TOKOBbIM CUTHANOM HanpsiMyto
Ha KNeMMHUK X62
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o5
\k

4-2°
\2

X62.5 = akpaH kabenel c curHanom
X62.1 = KOHTaKT Ha x62.1 KoTopbIV BbINONHSET 3ameHy ¢ Set Point BHyTpeHHnn W1Ha Set Poin BHyTpeHHMn W2
X62.2 = BxopA ( N03UTMBHbLIN ) curHana B BonbTax anga koHTpons Set Point nnm gns KOHTpONsA Harpy3sku CHapy»xu.

X62.3 =BxoAa ( NO3MTUBHbLIV ) ANS cUrHana B Murnnvamnepax anst KoHtpons Set Point nnv anst KOHTPONst Harpy3ku CHapyXu.
X62.4 = HeraTuBHbIN 00LWWMIA ONs BXoOa CUrHanoB

e Cxema noacoeguHeEHUA KOHTponsepa Hapy)KHOﬁ Harpys3kun, ¢ CUrHaqom Hanpsi>keHusa nnu TOKOBbIM CUTHariomMm HanpsamMmyro

Ha KNeMMHUK ropesfnkum

LOAD-0+10V

LOAD

V

SCI-%D 128

LOAD-0/4+20mA

(i

LOAD

@A

B cnyyae npuHaTus peleHns nomeHaTb YcTaBky - Set Point cHapyXm nnm KOHTPONMpoBaTb Harpysky CHapyXu C NOMOLLbIO CUrHana

Ha knemmax X62, BbiopaTb TWUM cuUrHana crnegyowmm o6pasom:

1ypoBeH
b MEHIo

2 ypoBeHb
MeHIo

3 ypoBeHb
MeHIo

4 ypoBeHb
MEHH0

5 ypoBeHb
MeHI0

6 ypoBeHb
MeHIo

Maponb

OnucaHune

Mapam &
NHAMKaLM
2

Pexunm meHto BBoaa
napameTpoB

>

Peryn.
MOLLIHOCTU

HacTpownkn ans
BHYTPEHHEro
perynsTtopa
MOLLHOCTM

=

KoHdurypaum
A

O6uwas
KOHUMrypaums
perynsitopa
MOLLIHOCTH

)

BHewBxonX62
u/l

HF

KoHdurypaums
BHELUHEro Bxoaa
X62: curHan Ha
BXOA€ Ha X62 MOXeT
ynpaBnsTb YcTaBkown
MW Harpyskomn

D

cond
NN )
Scoo©
< =
>mw>
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KOH®UTYPALIUA OATYUKA TEMMNEPATYPbI UNX OABIEHUA

Ecnun ncnonb3yetcs pyHKUMSA € perynsaTtopoM BHYTPEHHEN Harpysku meHemxkepa ropeHus LMVSx, k knemma X60 nnu X61 mMoxHO
NoACOeaVHUTb TeMNEPaTYPHBIN AaTYUK UNu AaTtyvk AaBneHus. B atom cnyvae Hapo 6yaeT BoiGpaTh Kak TUM UCMOMb3yeMoro AaTyuka,

Tak 1 gnana3oH N3MepeHna NCnosib3yemMoro gaTtyumka.

1ypoBeH
b MeHIo

2 ypoBeHb
MEHH

3 ypoBeHb
MeHIo

4 ypoBeHb
MeHI0

5ypoBeHb
MEHI0

6 ypoBeHb
MEHI0

Maponb

OnucaHue

Mapam &
WHAMKaL,
s

Pexvm MeHio BBoAa
napameTpoB

>

Peryn.
MOLLHOCTU

HacTponkn gns
BHYTPEHHEro
perynaropa pacxoga

>

KoHdpurypay,

O6uwasn
KoHurypaums

VA perynsiTopa pacxoga

Bbi6op Bxoga ons
dakTnyeckoro
3HaYeHust

@

Beibop
ceHcopa

Pt100

Pt1000

Ni1000

[aTunk Temnepar.
[aTtuuk gaenenHns
Pt100Pt1000
Pt100Ni1000

HeT patynka

) HF

NMPUMEYAHME: ecnu BbiGnpaeTcs (OyHKUMS C PErynsitopoM Harpysku HapyXHOro Tuna, HapyXHblA Perynsatop MCnosnb3yeT CBOK
COGCTBEHHbI HE3ABMCUMBIN AaTyuMK, a 3HAYMT OHa yXXe He noacoeauHsieTcs k knemmam X60. B Tom cniyyae, ecnv Bce-Taku 6yaet
peLleHo MoACOeAMHUTL K knemmam X60, u BTOpol TemnepaTypHbil gatymk (Tonbko Ha 1000 Om) koTna, Torga aBTOMaTUYeCKM
3apencTBytoTcsl BHyTpeHHne dyHkumm TP_nopor BbIKIT n TP_agmnan_nep_BKI (cm. cnepyrowmii naparpad nporpaMMmmMpoBaHust
TP_nopor_BbIKIT n TP_anan_nep_BKI1). 3Tn cdyHKunmn BBOAAT B AENCTBME MPOrpaMMUPYEMBIN NOPOr ANA He3aMeanuTenbLHOro
OTKITIOYEHUSA, B Cryyae npesbllleHns BBeAeHHbIX 3HadeHui Ha TL_ThreshOffTP_nopor_BbIKI1SogliaTermOff. AsTomaTuyeckuii
HOBBIN 3arMyCK OCYLLECTBMSETCS MPWU 3HaYeHUsX HUxXe BBeAeHHbIX Ha cTpodke TL_SD_OnTP_auan_nep_BKIIDiffintervTermOn. Ha
aucnnee 6yoyT 0AHOBPEMEHHO OTOBPaXEHbI TAKXKe U 3HAYEHUsI TeMnepaTypbl/AaBNEHUs], CHATbIE AaTUYMKOM.

BbiGMpaeMbIMKu 3Ha4YEeHUAMU ABMNAKOTCA:

OaTtuunk OnucaHue (pyHKLUM
Pt100 TeMmnmn. pene BKI.
Pt1000 TEeMn. pene BKI.
Ni1000 TeMM. pene BKI.

TemnepaTypHbIN AaTymk Temn., Temn. pene BbIKI.

Jatunk nasneHns [asneHve, Temn. pene BbIKI.
Pt100 + Pt1000
Pt100 + Ni1000

JlaTunk He nogcoeauHeH

ans perynartopa + temn. pene n Pt1000 gnsa temn. pene

ansa perynartopa + Temn. pene n E4-> Ni1000 ana temn. pene

HeT BXxoga
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MoacoennMHeHne TeMnepaTypHbIX gaTynkoB Ha 100 Om /
1000 Om HanpsAMYyHO K KneMMam MeHegkepa LMV

MoacoenuHeHne paTtyvMkoB AaBneHus Ha 0...10V /4...20 mA
/0...20 mA HanpsAAMyI0 K KnemmMmam MmeHegkepa LMV

LMV5 Functional earth for
! t X615 |----- ‘
Temperature/pressure controller shield connection I: |
Functional earth for X605 F----- '
h h . ; Power supply for temp./ *
shield connection 3 pressure transmitter X61.1 ." ". ]
Temperature sensor M ; i v
: ~ X60.3 L Voltage input i 0..10V
PULG-N; 1000 (input 4)L_X603 | i DC 0o 10V (input2) X612 | : L forn
H ! ==
Temperature sensor [™yq5 - Current input | o4 20m
Pt 100 (input 1) 3' Pt100 PYLG-Ni 1000 4...20 mA (input 2) X61.3 | 1‘ 8 9/p
Line compensation i i "
Pt100 P X60.2 :‘ ot |::| st Reference ground X61.4 T ,E .
Reference ground X60.4 —H—T | TEMP./PRES. INPUT | ’
]
[ TEMP._ )
TeMnepaTypHble AaTYUKN HA INEKTpoOLUUTe JaTynMKku AaBneHus Ha 3neKTpowuTe
Knemmbl o Knemmbl o
nucaHue nucaHve
LMV lNopenka LMV lNopenka
X60.5 SCH OKpaH kabens gaTtymkos X61.5 SCH OkpaH kabens gaTymkoB
X60.3 13C TemnepaTtypHbi gatymk 1000 Q X61.1 13A [MonoXuTenbHbIN NUTaHUA OaTYNKOB
X60.1 13D TemnepaTtypHbin gatymk 100 Q X61.2 13 CurHan ot gatumkos (0...10 Volt)
kabenb kKoMneHcaLun oLLnGKN
X60.2 13B [ 4 X61.3 13G CurHan ot gatymkoB (0/4...20 mA)
X60.4 12A O6wuin Ansa aaTynkos X61.4 12 OTpuuatenbHbIn AN AaTYNKOB

MoacoeamHeHne TemnepaTypHbIX gaTynkos Ha 100 Om /
1000 Om K KNnemMmam ropernkm

MoacoennHeHne paTyMkoB AaBneHus Ha 0...10V/4...20 mA
/0...20 mA K Knemmam ropenku

PT100
100 OHM 0°C

PT1000
1000 0HM 0°C

|
|
12 134134
sc

[
e
s&# 136 L13A (v S
< )
L

M
U1

SD-PRESS

srown OL

bar/ L = | SD-4+20mA § ase. p

DANFOSS SIEMENS

VERDE
GREEN
MARRONE,

nA

NMPUMEYAHUE: pgatunkm gaeneHus Siemens QBE2...P nogatoT curHan Ha Bbixoge ot 0 go 10 BonbT, B TO BpeMs, kak OaTYuKu
naenenusa Danfoss MBS3200... nogatoT curHan Ha Bbixoge oT 4 go 20 mMA.
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B Tom cniyyae, ecnu 6yaeTt ucnonb3oBaThCa AaTUYMK AABMEHUS , He0H6X0ANUMO CKOHUIYpUpoBaTh TUM CUrHana, KoTopbii OT gaTyuka
noctynaet Ha Bxog di X61, genicteys cnegytoLumm obpasom:

1ypoBeH
b MEHI0

2 ypoBeHb
MEHHo

3 ypoBeHb
MeHto

4 ypoBeHb
MEHH0

5ypoBeHb
MEHI0

6ypoBeHb
MeHHo

Maponb

OnucaHue

Mapam &
nHaMKaL,
s

PexuM mMeHio BBOZA
napameTpoB

@

Peryn.
MOLLIHOCTM

Hactponkn ans
BHYTPEHHEro
perynsTopa
pacxoga

@@

KoHdurypaly
us

Obuwas
KOHpurypauus
perynstopa
pacxoga

>

BHelw.BxonX6
1 U/

KoHdourypaums
BHELLUHEro Bxoaa
X61

@@

HF

..20 mA
A
.10V
.20 mA

cohA

Mocne Toro, kak 6yaeT BBeeH TUN curHana, KoTopbli NOCTyNaeT OT AaTyuka AaBrieHus, He0B6XoAUMO oNpeaennTb Takke U AuanasoH
paboThl faTymka (Sensor range), AeUCTBYS crieaytowmm o6pa3om:

1ypoBeH
b MEHI0

2 ypoBeHb
MEHIo

3 ypoBeHb
MeHI0

4 ypoBeHb
MEHHo

5ypoBeHb
MeHI0

6ypoBeHb
MeHI0

Maponb

OnucaHue

Mapam &
nHamKay
us

Pexum MeHio BBOOa
napameTpoB

>

Peryn.
MOLLIHOCTU

Hactponkn ans
BHYTPEHHEro
perynstopa pacxoga

>

KoHdpurypaly
s

Obuwas
KOHpurypauus
perynstopa pacxoga

>

OunanCeHc[aB
n

KoHew ananasoHa
n3mepeHus
naBneHus ons
Bxoga X61

>

HF

r0...99.9 6ap

Mpumep: ecnn ucnonb3yetcs gaTynk Siemens Ha mMakcumansHoe gaerieHve B 10 6ap, Oygmet noctynatb curHan B 0 BonbT npu
nasneHun B 0 6ap, B To Bpems kak curHany B 10 BonbT ByageT cooTBeTcTBOBaTH MakcMmMansHoe aasneHune B 10 6ap. B Tom cnyyae,
ecnu OyQeT peLleHo 3aMeHUTb JAaTUMK Ha ApYyrom - Ha MakcuMarnbHoe aasneHue 16 6ap, Toraa 0 Bonbt 6yaet npu 0 6apax gaeneHus,
a 10 BonbT npu 16 Gapax OaBneHus Ha gatyvke, 3HaA4MT Hago OyaeT 3aHOBO YCTAaHOBUTL MapameTp MakCUMarbHOro AaBreHus,
Hanucas 16 6ap Ha cTpoyke nporpammunpoBaHusa OuanCeHc[aen.
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BBEOEHUE ®YHKLUN “TP_nopor_BbIKN” n “TP_auan_nep_BKN”

MpumeyaHue: PyHKUUA NpUMeHsiema Tomnbko ¢ TemnepatypHbiM gatdmkom Ni1000 mnm Pt 1000 npu nogcoegvHeHun K knemmam
X60.3 n X60.4.

e TP_nopor_BbIKIl: cpa3sy oTkntovaeT ropenky, ecnm temneparypa npeBbiCUT BBEAEHHOE 3HaYeHMe.
o TP_pwan_nep_BKIl: aBToMaTn4ecku 3anyckaeT roperky, kKorga 3HadyeHve temnepartypbl OrnyCckaeTCs HUXe 3a4aHHOMo 3HaYeHus.

BHUMAHME: Ha camom gene, 3T napameTpbl BbIMOMHAT  PYHKUMIO NOAOOHY TOW, KOTOPYIO BbIMOSHSET NpeaoxXpaHUTENbHbIN
TepMoCTaT, HO OHM HUKOrA4a He MOryT 3amewaTb npegoxpaHuTenbHbli TepmocTtaT! Koten gomkeH Bcergaa paboTtaTb CO CBOMM
NpeaoXpaHUTENbHbBIM TEPMOCTAaTOM NOAKMYEHHBIM COOTBETCTBYHOLLMM 0Opa3oMm.

BHUMAHWE: TP_nopor BbIKJT - gna HesameanuTenbHOrO OTKIYEHUS, BCerga HYy)XHO MporpaMMmpoBaTtb Ha 6Gornee BbiCOKOe
3HayeHne, YeM 3HayeHuMe HopMmanbHOro oTkMYeHus [Ouanllep_mog BbIKIT  (cm. rmaBy nporpammupoBaHust  cpyHKUWIA
TP_nopor_BblIKI1 n Ouanlep_moa_BKI).

3ap. sHad. W 3HayeHne TemnepaTypbl UK AaBIIEHNS

IAL / Y
[TP_nopor_BbIkN }
Iﬂuanl‘lep_MoA_BblKn I / /
r-IaCTbP(Xp) I / N / R T~
= X 7 < 7
MHacre P (Xp) i \v/

nanlep_moa_BKI

[TP_nunan_nep_BKJI

>
>

7550f09E/0502

3HaueHue no
yMonyaHuio

1ypoBeH | 2ypoBeHb 3 ypoBeHb 4 ypoBeHb

b MeHI MeHIo MEHI0 MEHI Onucanue

Ovana3soH Maponb

Mapam &
NHAMKaLM
2

Pexum MeHio BBoZa
napameTpoB

) Hactpoiiku ans
Peryn. BHYTPEHHero
MOLLHOCTU perynsitopa
pacxoga

=D HacTtpoiiku chyHKLuit
Tewmn. pene npeaenbHoro
TepmMocTtaTa

) TP_nopor_Bbl o HF o Mopor orkn
an 0...2000 °C 9°C TepmocTata B °C

o -50..0 % OudpdpepeHumnan
EE_Aman_nep_ TP_nopor_ HF - 5% BKIIOY. TepMocTaTta
BbIKN B %
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BBEOEHUE YCTABKU TEMMNEPATYPbI
NMPUMEYAHMUE: ycTaBka ABnsieTca napaMeTpoM, KOTOPbIN MOXET BBOAUTb KITMEHT.

[Onsa Toro, 4tobbl BBECTM YCTaBKy TemnepaTtypbl, TO ecTb pabouylo TemnepaTypy wnv AaBneHuwe reHepaTopa, AencTBoBaTb
cnepyroLwmm obpasom. C 3arnaBHOM CTpaHuLbl BLIATU HA OCHOBHOE MeHI0, HaxkaB ESC fBa pasa.

Pab6. MHgukaumsa
O6cnyxuBaHne

Py4H. pexvm

Mapam & nHaukaums.

C MOMOLLbI0 KHOMOK CO CTpernkaMu BbiGpaThb “Mapam & uHaukaumsa” n Haxkate ENTER: nosiBuTCcA Hagnuch ¢ 3anpocoM napors:

Hdoctyn 6e3 napons
Hoctyn ¢ naponem HF

Hoctyn c naponem OEM

Hoctyn ¢ naponem LS

C MOMOLLBK KHOMOK CO CTpernkamu Bbiopatb cTpouky “focTtyn 6e3 napona” (qoctyn 6e3 napons - ypoBeHb KNMeHTa) 1 NOATBEPAUTL
HaxaTmem ENTER.

[pyrve ypoBHu TpebytoT naponsi, 3ape3epBMpOBaHHOro Tonbko Ans LieHtpa Texobenyxueanus, MNMpoussogutens u T.4.
0e3 napons nosiBnseTca cneayllee nsobpaxeHve Ha gucnnee:

ABTOMAT ropeHus
CBs3. perynup.

Per.02/koHTp.
Peryn. mowHocTu

Beibpatb Hagnuck “Peryn. mowHocTn” (PEIMNYNATOP MOLUHOCTW) n HaxaTte ENTER: nosiButcst crnegytollee MeHto:

ABTOMaT ropeHus
CBs3. perynvp.

Per.02/koHTp.
Peryn. mowHocTtu

Bbibpatb ABTOMaT ropeHus (MapameTpbl perynatopa) n Haxate ENTER: nosiButcsl cTpaHuua:

Bbi6oplapPeryn
Lar_ucn_opr_muH
BplMoct®unbtpllO
3ap_3Hay W1

BblOopaTe 3aa_3Hay W1 (SetPointW1), c nomoLubo KHOMOK co cTpeakamu 1 HaxaTb Ha ENTER:

3aa_3Hay W1
Tek.3Hau.:90°
Hosoe 3Hau.:90°

Tekyllee 3Ha4YeHWe: yKasblBAETCA BENUYMHA YXKEe 3a0aHHOrO0 3HaA4YeHusl, YTOObl M3MEHUTbL BEMMYMHY NapaMeTpa MCMoNb30BaTb
KNnaBWULLM CO CTPESIKaMMU.

NMPUMEYAHUE: umerowmnca guanasoH 3aBUMCUT OT UCMOMb3YEMOro AdaTyuka; eauHuua M3MEPEHUs CHATOro nokasaTtens wu
COOTBETCTBYIOLLMX rpaHWL, 3amepa 3abroknpoBaHbl napameTpamu ypoBHs “CepBuc’. [locne Toro, kak OyaeT 3agaHoO HOBOe
3HayeHue, noaTeepauTb HaxxatneM Ha ENTER, unu xe gns Beixoga 6e3 BBoga usmeHeHun Haxatb Ha ESC. Haxatb Ha ESC, 4ToGbI
BbIATW M3 NPOrpaMMUPOBaHUsi 3a,aBAaEMOr0 3HA4YEHMS], NOCIe NOATBEPXKAEHNS BBEAEHHOIO 3Ha4YeHust Haxatvem Ha ENTER.
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lMocne BBeaeHus 3apjaHHOro 3HadeHwWs TemnepaTypbl W1, ycTaHOBUTb 3HaveHus “TepMocTaTta npefdenbHbIX 3HAYeHUn poaxura’
(SDon) u “repmocTtarta npefensHoro aHadeHus otknoyeHns” (SDOFF):

>
>

| Actual valuel
SDoff \
\ | o~ o~

SDon

HEglH

e

N

<
{

YT06bI BBECTM 3TM 3HaYeHwUs, BbibpaTb ¢ NomoLlbio cTpenok ctpouky Auanlep_mopa_BKI, cnyckascb BHU3 meHio “Peryn.
MoLulHocTn”; HaxaTb Ha ENTER.

3ag_3Hay W1
3apg_3Hay W2

Owanlep_mop_BKIl
Owanllep_mog_BbIKIN

noaBUTCA HAOANUCH:

HOwnanfep_moa_BKI1
Tek.3Hau.:1.0%
Hosoe 3Hauy.:1.0%

Mo yMO4aHuIo 3Ha4YeHne 3Toro napameTpa paBHO 1%: TO ecTb ropersika BHOBb BKITIOYUTCA NMpWU TemnepaTtype, KoTopaa Ha 1% Huxe
3aaHHOro 3Ha4eHua.

M3MeHUTb 3Ha4YeHMe ¢ NOMOLLILIO KHOMOK co cTpenkamu. HaxaTtb Ha ENTER ans noateepxaeHus n 3atemHa ESC, ytobbl BbiiTU. Mnn
HaxaTb Tonbko Ha ESC, 4Tobbl BbINTW, HE U3MEHSIA 3HadeHunsi.3aTeM BbiGpaThb, ONSATb C MOMOLLLIO KHOMOK CO CTPerikaMu CTPOYKY

Ounanlep_mop_BbIKI (SDOff), cnyckasice BHM3 MeHo “Peryn. MowHocTH”; HaxaTtb Ha ENTER.

3ag_3Hau W1
3apg_3Hau W2

Ouanlep_moa_BKIl
Owanlep_moa_BbIKI

nosABUTCA HaANUCb

Ouanlep_mog_BbIKI
Tek.3Hau.:10.0%
Hogoe 3Hau.:10.0%

Mo ymon4yaHuio 3HayeHue aToro napametpa paBHO 10%: TO eCTb ropenka OTKMYUTCHA Npu Temnepatype, kotopasd Ha 10% Bbiwe
3agaHHoro 3HadeHus. Haxate Ha ENTER gnsa nogtBepxaeHus, 3atem Ha ESC, 4toObl BbIiTM. Anu HaxxaTb Tonbko Ha ESC, 4ToGbI
BbIATYW, HE N3MEHsS1 3HaYeHusi.Haxxatb Ha ESC, uTobbl BU3yanuanpoBaTb MEHHO.

ABsTOMaT ropeHus
CB#3. perynup.

Per.02/koHTp.
Peryn. mowHocTH
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TOYKA PO3XUTA

asoeble 2opesnku ¢ NpsAMbIM Po3Xu2oMm muna “G”, 6e3 3ananbHUKa

Program G Direct ignition

L L

sv
SV = lNpenoxpaHnTenbHbIN KnanaH
V1 = KnanaH 1

V2 = KnanaH 2 1 perynsatop AasneHuns Ana pacxoga npu MakcumarnbHOW Harpyske
ACT = CepBonpuBog, rasa, OTperynmpoBaHHbI Ha TOYKY po3Xura

Touka po3xura HesaBMcUMa OT BCEX OCTalbHbIX TOYEK KPUBOWN PErynupoBKu Bo34yX/TONNMUBO.

B cnyyae KOMOMHUPOBAHHbLIX rOPEriok, TOYKa PO3Xura, BBeAeHHas ANA paboTbl Ha rase, HesaBUCMMA OT TOYKU PO3XKUra,
BBeAEeHHOM ANA paboTbl Ha XXUOKOM ToNnJMBe.

[openka noctaenseTcs C TOYKOW pO3Xura, 3anporpaMMUpPOBaHHON Ha 3aBofe, TakuMm obpasom, obreryas onepauum nNpu nNepsom
po3xure LleHtpom TexobenyxuBaHusa (Cepsucom). CepBonpuBog Bo3dyxa B TOYKE pO3XUra, yCTaHaBNMBAETCA Ha 3aBode Ha
OTKpbITUE Mexay 6° 1 7°, B TO BPEMS, Kak CEPBOMNPUBO/, rasa ycTaHaBnMBaeTCsa Ha OTKpbITUe Mexay 12° u 15°. B cnyyae ropernok,
OCHaLLEeHHbIX YacTOTHbIMW npeobpasoBaTensmu, pekoMeHOyeTCs MNpPOM3BOAWTL PO3KMI MpWM  YacTOTHOM npeobpasoBarerne,
HacTpoeHHOM Ha 100% 4acToThl.

[MepBUYHOM LEnNbl HACTPOWKKM SIBNSIETCS onpefeneHne peanbHoro paboyero gaenexusi ctabunusatopa (V2 - Ha cxeme) npu
MakcumMarnbHOM pacxoge. Bce ocTanbHble HAacTPOMKM 3aBUCAT OT 3TOrO NokKasaTens AaBfeHus, a 3Ha4uT U OT PEryfiMpoBKM TOYKU
poaxura.

[1ns 1aMeHeHMs NONOXXEeHUA CEPBONPMBOAOB B TOUKE PO3XMUra, crieqoBaTtb npouenype, OonMcaHHOW B cnepgywuiem naparpade.

U3mMeHeHue nonoxeHusi cepeornpueodoe 6 MoyKe poaxuaa npu pabome Ha 2a3e

1ypoBeHb 2 ypoBeHb 3 ypoBeHb 5 ypoBeHb 6 ypoBeHb
MeH}o MEHI0 MeHIo 4 ypoBeHb MeHIo MeHIo MeHIO Naponb Onucahue
Mapam & ::é*:"a'\" MEHI0
HAEEL napameTpoB
) Cssi3.
perynup.
) HacTtpoiika
rA3
T Cnel_nonoxeHus
) MonoxeHu
A poxura
) Mon3axras HF
> Mon3axBo3a HF
> Mon3axBcrom HF
1
) Mon3axBcnom HF
2
T Mon3axBcnom HF
3
) Mon3ax4lPos HF
Mpumep:

Mon3axas:12°; NMon3axBo3aa: 6,7°: Mon3ax4ll: 100%
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BHUMAHMUE: Ecnu Ha dase poaxura He MNpOUCXOOMT YyraBfUBaAHWUS HanNuuus NnameHn, OenCcTBOBaTb CreayroLunm
obpasom:

® yGeauTbCes, YTO C ra3oBov TPYObl MPaBUITbHO Obin BbINYLLEH BO3AYX;

A ® yBennymBatb MNOCTENEHHO (KaK MakCMMyM Ha napy rpagycoB 3a OAWH pa3) OTKpbITUE CcepBoOnpuBoaAa rasa B TOYKe
po3XKura

® peKkoMeHOyeTCda HMKOorga He npeBblllaTb OTKpbITUE bonee, Yyem Ha 20°.

Opyrumu npuunHammn HeoGpasoBaHus NNamMeHn MOryT GbITb criefytoLme:

NoBpeXaeHe Kepammnyeckomn N3oNALMN NEKTPOA0B

oTcoeavHeHne kabensa 3ananbHOro ariekTpoda Bo Bpems pabGoT Mo AEMOHTaXy Y MOBTOPHOMY MOHTaXy COMsa ropenku
noepexaeHve kabens 3ananbHOro anekTpoda

BbIXO[, U3 CTPOS 3ananbHOro TpaHcgopmartopa

BbIXOZ U3 CTPOS TOMSIMBHOTO KrnarnaHa

M3NMLLEK BO3AyXa FOPEHUst B TOYKE PO3xura (HanpumMep: B criydyae OYeHb CUITbHOMO paspeXxeHns B kKamepe CropaHust)

Ecnu nnama He obGpasyeTtcsi B TeuyeHne GesonacHoro BpemeHu “Bp_6e3on1_ras/ x/T“, unn obpasyeTcs, HO He yraBnMBaeTCsl
[aTYnKOM NrameHu, ropenka G6rokMpyeTcst 1 Ha aucnee NosiBnsieTcsl curHanbHas Hagnueb:

"HUKAKOIO NIMAMEHU B KOHLUE BPEMEHW BE3OMNMACHOCTW”
anbTepHaTMBHO nosesutcsa Homep Koga C:25, n Homep OuarHoctukmu D
C:25 D:----
Ecnu ropenka He po3xuraeTcsi, NOSIBUTCSt HAANWCh!
”OLUUBKA NOJNTOXXEHUA CEPBOMNPUBOOA”
anbTepHaTuMBHO nossutca Homep Koga C:15, n Homep AuarHoctuku D
C:15 D:----

9TO 03HA4aeT, YTO MMeeT MeCTO HENCNPaBHOCTb cepeonpuaoaa, Homep [uarHocTukm D, ykasbiBaeT Kakast UMEHHO

C:15 D 01 = CepBonpuBog BO3ayxa He AOCTUT NMOMNOXEHUS

C:15 D 02 = CepBonpuBog TONNMBA He JOCTUN NONOXEHUS

C:15 D 04 = He pgoctur nonoxeHus cepeonpueog BecnomoratensHbin 1

C:15 D 08 = He pgoctur nonoxeHns cepeonpueog BecnomoratensHbin 2

C:15 D 10 = He foCTUrHyTO TOYHOE KONMMYECTBO OBOPOTOB ABUraTens, ynpasnsaeMoro 4acToTHeIM NpeobpasosaTtenem
C:15 D 20 = He pocTur nonoxeHus cepsonpueog BecnomoraTtenbHbin 3

BHUMAHUE: B 3Tux cny4yasx cepBOnNpuBOA Heo6XoAUMO 3aMeHWUTb M MpUCBOUTL agpec (cMm. naparpad “Appecauus
cepBonpuBooB”).

rasoebie 2opesiku ¢ 3ananbHUKOM Osis1 po3xuz2a muna Gp2”

Program Gp2 Gas-Pilot
€ & @ ggq ® @
> ] , P\;, % ':lg/>

TEEDN T EAa=

sV

RO

SV = lNpenoxpaHnTernbHbIN KnanaH

V1 = KnanaH 1

V2 = KnanaH 2 u perynstop AasreHuns Ans pacxoga Ha MakcumanbHOW Harpyske

ACT = CepsonpvBog rasa

PV = KnanaHHas rpynna 3ananbHuka ¢ perynsitopoMm AaBrieHnsi 48 nfiaMeHun 3ananbHuka
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[openka nocTaBnseTcss C TOYKOW pO3XKUra YKe 3anporpamMMpOBaHHONW Ha 3aBofe, KnanaHbl ra3oBoro 3ananbHuka (PV)
NpOrpamMMuUpYOTCA Ha NONTHOCTBLIO OTKPLITOE MOMOXEHUE U PerynaTop gasneHns 3anansHow ropenky (PV) Ha Takne 3HayeHusi, 4Tobbl
o6nerymTb paboThbl MO NEPBOMY PO3XKUIY rOpernku co cTopoHbl CepucHon cryxObl / HF.

Ecnu He obpa3yeTcsa nnamsa 3anasibHOW ropesiku B TeyeHue 1-ro BpemeHu 6e30nacHOCTU, TOraa He OTKPOKTCA U
OCHOBHbIe KnanaHbl V1 1 V2, a ropenka BomgeT B peXum “6510KMpoBKa nnameHu”.

Cepsonpusog rasa (ACT) He 3a4elCTBOBaH BO BpeMs pO3)ura nNUoTHOWM roperku, Ho BCe PaBHO OH MPOrpamMmmmpyeTcs Ha TUMUYHbIe
3Ha4yeHus1, ¢ TeM, 4ToObl COAENCTBOBATL Mepexody OT NMNaMeHn C 3anaribHOW ropenikon K MrnamMeHW Ha MUHUMAarbHOW MOLLHOCTU C
OCHOBHbIMW KrnanaHamu. Takke n CepBONpPMBOA BO3[yXa HacTpaMBaeTCsl Ha TUMWYHbIE 3HaYeHus Ansa obrneryeHns nepBoro pos3xura
co cTopoHbl LleHTpa TexobenyxusaHus (Cepsuca).

Ecnn ¢abpuyHbie HacTpomkM He AOCTaTOYHbl, MOXHO MPUCTYNUTbL K MoAMdMKaUMM Kak AaBneHWs Ha Bbixode crabunmaatopa
KnanaHHOM rpynnbl 3anansHou ropenku (PV), Tak 1 yrna packpbiTus CepBONPMBOAA BO3Ayxa B TOYKE PO3XKMWra, BbIMOSMHAS TakmMe xe
npoueaypsl, Kak 1 B npedplgyLiem naparpade.

HACTPOWKA KPMBbIX COOTHOLUEHUA “BO3YX - TONNIMBO”

: BHumaHue: Ha ropenkax, OCHaLLlEHHbIX YaCTOTHbIM npeoﬁpasoBaTeneM, Ona BbIMONTHEHUA pPeryyimpoBKMU KPUBBbIX

COOTHOLLIEHUSI BO3AYyX/TOMNMNBO, CHa4Yana Heob6xoaAnMO BbINoNHWTL CTaHAaapTM3auuio KonvyecTsa o6opoToB ABuraTens
(cm. rmasy CtaHgapTu3auuns)

1 C 3arnaBHoOI cTpaHuLbI

YcTaBka 80°C
Hewnct.3HaueH 78°C
BbrkmngaHme 12

nepenTn Ha rmaBHOE MEHID, HaXXaB Ha ESC gBa pasa: Ha gucnnee noasnTca Haganmucb

Pab6. MHgukaumsa
Ob6cnyxuBaHue

PyyH. pexum

Mapam & nHaukaums.

2 C NMOMOLLbLI0O KHOMOK CO cTpenkamu BbiopaTek “Params&Visual”
NosiIBUTCS 3anpoc nNapons:

- “NMapam & nHamkauma” v Haxatb Ha ENTER: Ha gucnnee

HocTyn 6e3 napons
OocTtyn ¢ naponem HF
Hoctyn ¢ naponem OEM
Hoctyn c naponem LS

3 BblOpaTb C MOMOLLLID KHOMOK CO cTpenkamu ctpoyky “OocTyn ¢ naponem HF” (“OocTyn ¢ naponem - ypoBeHb Service -
O6cnyxuBaHue”) n noaTBepanTb HaxaTnem kHonkun ENTER.

4 BBecTuM Napornb ypoBHs Service - ObcnyxumBaHue (“9876”).

5 [ns BBoAa uMcna nnm GyKBbl HAXXMMAaTb KHOMKM CO CTpenkamun 4o Tex nop, noka He AonAeTe A0 XenaemMoro 3Haka, 3aTeM HaxaTb
kHornky ENTER - anst noaTBepxaeHus v nepexoautb K CreayolleMy 3Haky (BBEAEHHbIM 3HaK - uudpa nnm Oyksa - He Oyaer
BM3yanu3npoBaTbCs Nocre noaTeepxaeHus Haxatuem kHonku ENTER).

6 [loBTOpATb TONBLKO YTO ONUCaHHYO NpoLeaypy BMMoTb 4O NOMHOMO BBEAEHUS Napons.
7 TMoateBepAanTb MNOMHbIVM NAaponb, Haxae ewe pa3 Ha ENTER.

8 [lpu aTom nosiBUTCA HagNUCb

ABsTOMaT ropeHus
CB#3. perynup.
Per.02/koHTp.
Peryn. mowHocTtn
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3ABO[ICKME HACTPOWMKU

Alns Toro, 4To6bl 06nerynTb paboTy no 3anycky LieHTpy TexobcnyxunBaHus, Ha 3aBoAe BBOAATCS B NporpamMy Ase paboyme TOYKU:

1 nepsas Toyka (T1) BpemeHHO HasbiBaeTca “10% Harpysku”: OTKpbITUE CEpBONPMBOAOB BO3Ayxa W rasa ycTaHaBnvMBaeTCcsa Ha
MWHUMaIbHbIE 3HAYEHUS;

2 pna 6e3onacHocTy, Ha BTopon Touke (T2) OTKpbITUE CEepPBONPMBOLOB BO3AyXa W ra3a ycTaHaBNMBAETCs Ha Te Xe MUHMMarbHble
3HayeHus, 4To 1 B Touke ( T1), xoTa Touka T2 BpemeHHo HasbiBaeTcs “100% Harpysku”.

MpumeyaHue: Toukm P1 n P2, BpemeHHO HasbiBatoTcs 10% n 100% Harpysku, He3aBUCMMO OT pearnbHow Harpy3ku. OnepaTtop nmeet
BO3MOXHOCTb Ha3BaTb Kaxayl TOYKy C Mobon Harpy3kon, He3aBMCMMO OT peanbHOWM Harpysku 3Ton Touku.MeHemxep LMVx 3atem
aBTOMaTMYeCKN BbICTPOUT 3TW TOYKM MO HapacTaloLlen Harpy3ke, Ha OCHOBaHMM BeNMYMHbI Harpy3ku, BBeeHHON onepaTopom Ans
Ka)kOowm TOYKN.

Curva Aria/Combustibile - Menegxep Bosayx / a3 - Air/Fuel curve
a0
80 -
70 -
s T T2 —e— Aria - Air -
I 60 - Bosayx
>
(<]
= 50 - /5 A
» —i— Gas - a3
g 40 -
30 - —a— inverter -
MHBEpPTEpP
20 -
10 - =
L
0 T T T 1
0 20 40 60 80 100
Carico - Harpy3ka - Load (%) MHBepTep = YacToTHLI Npeo6pasoBaTens

Pwuc. 1 - 'padmk kpmBbIX, CO3AaHHLIX HA 3aBOAE

Takum 06p830M, 3aMblkasi cepulo TepMoCTaToB, roperika, Nnocre po3Xura OCTaHeTCd Ha MWHUMAarbHOW Harpyske T1, a 3aTem
NOCTENEeHHO nepenaeT Ha TOYKY MakKCUMmaribHOW Harpys3km T2, HO He yBenuuMsas Bbl4aBaeMyld MOLLUHOCTb, MOTOMY YTO B B oboux
TOYKax KpMBOI7I BCe cepBonpuBobl OTperynmpoBaHbl Ha 0 AMHAKOBOE OTKPbITUE HA MUHUMAlbHbIX 3HA4Y€HUAX.

27



lMpozpamMmupoeaHue Mo4YKU MaKCcuMasibHOU Ha2py3Ku Onsi MakcuMasibHOU MowHocmu

Onsa Toro, 4ToObI YCTAaHOBUTb TOYKY MaKcMMmanbHOn Harpy3ku T2 B COOTBETCTBME C MaKCMMasibHOW MOLLHOCTbIO, OEeNCTBOBaTb

cneayowmm obpasom:
1 C MeHIo:

ABsTOMaT ropeHus
CB#3. perynup.

Per.02/koHTp.
Peryn. mowHocTtu

BbINONTHATb NocnegoBaTesibHO ,D,el;ICTBVIﬂ cornacHo Ta6n|/|ye, ncnonb3yqa yka3aHHble KHOMKN

1 ypoBeHb MeHI0 2 ypoBeHb MEHI0 3 ﬁ:ﬁg”b 4 ﬁ:ﬁg”b Mapornb Onvcanne
Mapam & nHamkauus
(L) YcTaBka COOTHOLLEHUI
W~
Ce#i3. perynvp. Bosgyx/Tonnmeo
(] H . HE PerynupoBka napameTpoB
achRg”Ka paboThbl B 3aBUCMMOCTM OT
ropeHus npu paboTe Ha rase
"y YcraHaBnvBaeT
Mapam_xap-ku COOTHOLLIEHME MEXAY ra3oM U
BO34YyXOM FOpPEeHUS.

2 Bbl6paTb C NMOMOLbKO KHOMOK CO CTpesikaMu CTPOYKY

ENTER: npu aTOM nosiBUTCA Hagnu1Chb:

“ParametriCurve”

- “Mapam_xap-kn” n noaTBepanTb HaXKaTUEM KHOMKM

——

}, 4ToObI BU3yanuavpoBaTtb TOYKy2.

Y

HaxaTb Ha Enter, 4ToObl nOMeHATL Touky2

(Tonbko LMV52xx) HaxxaTb Ha Enter, 4ToObl nOMeHATbL Touky2

HaxaTb Ha Enter B cooTBeTCcTBUMM CO “CrniegyeT”.

Touka MowH 10
Tonn 6.7 |lMopoxpaTb Noka npekpaTuT Bpawarbes “/”
Bosan 12|HaxaTb Ha Enter, 4Tobbl BU3yanuanpoBaTb Touky 1.
Pyuy uri 50
& |Touka MoLLH 10|HaxaTb Ha “npaBasi cTpenka”
1 Tonn 12
02 Boan 6.7
uyn 50
ot |Touka MouuH 100
2 Tonn 12
02 Boag 6.7
yn 50
>  |MomeHsTbL
Ypanutb
&> |CnepyeT
He cnepnyet
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< Touka MowH 100

2 Tonn 12
Tenepb MOXHO BbINOMHWUTL U3MEHEHNSA B

02 Bosg 6.7 -
Touyke2 cornacHo crnegyoLlen npoueaype
Bcnom1 XX
yn 50

HenpepbiBHO npoBepss n36bITOK BO3ayxa C NOMOLUbK rasoaHanusatopa, YyBeNIMYUTb BCEro Ha HEeCKOJ1bKO I'pa}J,yCOB* (CM.
npmmeanme) OTKpbITHE BOS,D,yLIJHOVI 3aCJTIOHKM U, eCnn OH NPUCYTCTBYET, TakXe U 4YaCTOTHOro npe06pasoBaTenﬂ.

3ateM yBenuuuTb BCEro Ha HECKOMbKO rpagycoB* (CM. MpUMeYaHue) Takke W OTKPbITWE ra3oBOro APOCCENbHOro KnanaHa (Mnu
cepBonpueoga Tonnuea). MpogomkaTe MOCTYNEHYaTO TakuM xe obpasoM A0 Tex Mop, Moka He goindete A0 MOSHOTO OTKPbITUS
rasoBOro ApOCCesibHOro knanaHa (cepsonpueog Ha 90° - cM. rpadmk).

Llenbto gaBnsieTcs OOCTUXEHME, NpU yOoBNETBOPUTESIbHOM n3bbiTke BO3AyXa, MNONOXEeHUA MaKCUMalribHOro OTKPbITUA ra3oBOro
APOCCeNibHOro KnanaHa.

Bo Bpems aton onepauun yBEINYEHNA NONOXEeHNA cepBonpmnBOaOB, KOPOME NOCTENEHHOIo yBelmm4yeHna KonnvyecTtea Bo3ayxa, HY>KHO
fepxaTb MOA KOHTPONEM KOMMMYECTBO TOMMMBA, C MOMOLLBID perynsatopa AaBneHWs KranaHHOW rpynnbl, 4yTOObI HE nony4ynTb
MaKkcMMarnbHbIN pacxos Bbille Tpe6yeM0ro.

[Nocne Toro, kak 6yp,eT AOCTUTHYTO NOJNTOXXeHne MakCuMalribHOro OTKpbITUA ra3oBOro ApOoCCeNibHONo KnanaHa, oTperynmpoBaTtb pacxon
TonnuMBa, HO TOJIbKO C NOMOLWbHO CTa6m1u3aTopa AaBneHus KranaHHOW rpynnbl (VIJ'IVI C MOMOLLbIO perynatopa gaBneHna Xngkoro
Tonnuea, ecrin UCnosnb3yeTcda Takoe TOI'IJ'IVIBO).

*Mpumevanue: Mon ysenuvyeHMem B  “HeCKONbKO rpagycoB”, noapasymeBaeTcs, YTO onepauusi Mo YBENUYEHWIO OOKHA
BbINOJHATLCS TakUM 06pa3oM, YToObl He CMPOBOLMPOBaTL GONbLUME U3MULLIKMA BO3dyXa UMW YCNOBUS C HEAOCTaTKOM BO3ayXa.

C 37Ol uernblo onepauust Mo YBENMYEHUIO FpadycoB BbIMOMHAETCS MpPU HEMNpPepbiBHOM KOHTPOME aHanuM3oB yXOASLIMX rasoB C
NMOMOLLbIO ra3oaHanuaartopa. PekomeHayeTcs BbINOMHATL YBENUYEHWE rpadycoB, nogaepxmeas cogepxanne O, % mexay: Makcumym
7,5% v muHUMYM 3%.

Curva Aria/Combustibile - MeHegxep Bosayx / ['a3 - Air/Fuel curve
100 T2

90 - T
80 / /

70 - —&— Aria - Air -

/ Bosgyx
60 /’
50 - yord - —m— Gas - [as

40 -

30 / / —&— inverter -
e uHBEpTEP

Pos. - Mo3nuun

20 ~

10

o T T T

0 20 40 60 80 100
Carico - Harpy3ka - Load (%)

Mpopomkasi KOHTPONMPOBAaTL MOKa3aTeNy FOPEHUsI C MOMOLLBIO Fras3oaHanuaaTopa, nocne Toro kak GyaeT OTperynupoBaH pacxop
TONMMBa C MOMOLLbLID perynatopa OBIIEHWs KnarnaHHOW rpynnbl, OTperynupoBaTb M3ObITOK BO3AyXa C MOMOLLBLID CepBonpuBoaa
BO3dyxa W/UNU YacToTHOro npeoGpasoBaTensi. B koHuUe Bcex onepauumii coxpaHuTb B namMsitu Touky 2, crefys creylolmm
npouenypam:
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Touka MowH 100
Tonn 12 YT06bI BLIGPaTh CEPBONPUBOL, KOTOPLINM HAOO0 PerynupoBaTh, HaXaTh Ha NEBYIO CTPENKY +5 ) 1
onycTuTbes BHU3 o Bosg mnum Yl
Bospg 6.7
un 50
}eD  |Touka MowwH 100
2 Tonn 12
02 Boaa 6.7 HaxaTb Ha Enter <cc=> , 4TOObLI NONYYMTH JOCTYN K MU3BMEHEHMIO 3HAYEHMUS
cepsonpusoaa Bosayxa.
yn 50
L Touka MowH 100
HaxvmaTb Ha nNpaByo Unn NeBYH CTPENKyY | ) =t , 4TOObl U3MEHUTb
Tonn 12 paBy Yy penky & (.
3HayeHue.
Bozg Haxatb Ha Enter (tay , 4TOObI NOATBEPAUTL 3HAYEHME U BEPHYTLCS HA
yn 50 cepeonpusog Bosagyxa. (He BbixoguTb Hanpmyto ¢ nomolpto Esc c
KOIOHHbI C Luudpamu, uHave aaHHble He ByayT coxpaHeHbl.
&>  |Touka MowH 100
2 Tonn 12|HaxaTb Ha NpaByto UK NEBYIO CTPENKY ¢ ) (3¢ YTOBHI
02 Bozp 9.5 |BbIbpaTh Apyron cepBoONpMBOA, KOTOPLIN Hago OTPerynupoBaThb,
HanpvMep HaxaTb Ha (3} 4To6bl BeIGpaTh CepBonpunBos
yn 50
TonnusBo
%t |Touka MowH 100
12 Tonn 12| Haxatb Ha Enter cce> 4TOGbI BLIATY Ha BEMNUYNHY,
02 Bozpg 9.5|noanexatyyo M3MeHeHUI0, CEpBONPMBOAA TOMNNMBa.
yn 50
&> |Touka MowH 100 | HaxaTb Ha npaBylo unu nesyto
2 Tonn 12|CTPenky ¢ ¢t 4YTOObl NMOMEHATH
02 Bosa 9.5 3HayeHue.HaxaTb Ha Enter (c=> 4TOOBI
NOATBEPANTbL 3HAYEHUE U BEPHYTHLCS Ha
4n 50| cepsonpusog Tonnueo.
&>  |Touka MowH 100
2 Tonn 15
02 Bospa 9.5
yn 50
[MOCTOSAHHO KOHTPONWMPYsl MOKa3aTenu TropeHus C MOMOLLbID rasoaHanuMsaTopa, MpoAomKaTb YBENUUMBaTb OTKpbITUE

cepsonpveoaos Bosayxa (u/vnu, ecnu NpucyTCTBYET, C YacTOTHOro npeoGpasosatens) u Tonnuea 4o Tex nop, noka nonoxeHue
ra3oBOro ApOCCENbLHOrO KnanaHa He AocTurHeT 90°.

Touka MowH 100
2 Tonn 90 |HaxaTb Ha Enter o
02 Bosp 85
qn 100|6yayT coxpaHeHsbl.

(Lad Touka MowH 100

2 Tonn 90

02 Bosp 85

yn 100

He BbIXOAWUTb HAMPSIMYIO C MOMOLLbIO KHOMKU ESC

YTOObI noaTBeEpAUTb 3HAYEeHMEe U BEPHYTLCS Ha cepBonpueog Tonnueo.

C KOJIOHKK LWI(bp, a MHa4ye OaHHble He
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Mocne Toro, kak 6y,qu AOCTUTHYTO NONOXEeHNne MakCMMalibHOIo OTKPbITUA ra30BOro ApocCCesibHOro KnanaHa, oTperynmpoBaTtb pacxon
Tonnuea, TOJIbKO € NOMOLWbIO CT36VIJ1VI3aTOpa AaBreHUA KranaHHom rpynnbl (I/IJ'IVI C NomMoulblo perynartopa AaBrneHua Xnakoro
Tonnuea, B Criyydae ero I'IpI/IMeHeHVIﬂ)..

Crabunusatop

Mocne Toro, kak ByaeT oTperynupoBaH pacxoq TONnuWBa C perynsitopa AaBMeHWs KnanaHHOW rpynnbl, NPOAoKask KOHTPONMPOBaThb
napameTpbl ropeHusl, OTPerynpoBaTh U3MNULLEK BO34yXa C NMOMOLLbIO CEPBONPUBOAA BO3AyAxXa U/MIM YacToTHOro Npeobpa3oBaTtensi.

CoxpaHeHUe mO4KU 6 namMsimu

Touka MowH 100
12 Tonn 90| C KNoHKM CepBONPUBOAOB HaxaTb Ha ESC < 4YTOBbI COXPaHUTL TOUKY, MPU 3TOM NOABUTCS::
02 Bosp 85
un 100
Touka Haxatb Ha Enter cc—> 4TOObLI NOATBEPAUTL TOUKY.
Coxpanu o
™ He BbIXOAMTb HaNpaAMyto, HaxaB Ha ESC —, C KOMOHKU ¢ umudpamu, nHade AaHHbIe He
Yaanute 6yayT coxpaHeHb!.
@  |Touka MowyH 100
Tonn 90
Bosp 85| Touyka 2 Tenepb coxpaHeHa.
100

BHumaHue! [Nocne yctasku B TOUKe2 MaKCUMaribHOW Harpysku, B Lensx 6e3onacHoOCTW, He NepexoanTb HanpsMyr Ha MUHUMAarbHYHO
Harpy3ky B Toyke1, He 3anporpaMMMpoBaB BCE OCTarbHbIe MPOMEXYTOYHbIE TOYKM (CM. crieaytoLwmn naparpad).

BHumaHue! B cnyyae Heob6xoaMMOCTM OTKMOUUTL He3aMeasIMTENbHO Fopesnky, paboTawlylo Ha OOnbLIOM MNnameHu, npu yxe
OTPEryNMMPOBaHHON TOYKE MaKCMMarbHOM Harpy3ku, a 3HA4UT Haxoasiwencs Ha dase ropeHusi, OTKIOUYUTL FOPEnKy C MOMOLLbHO
rmaBHOro BbikMoyatens. Mpu nocnegyrowem BKIKOYEHUN HEe NMOOHMMATbLCA C TOYKM 1 OO0 TOYKM MaKCUManbHOW Harpy3ku T2, He
YCTaHOBMB NMPOMEXYTOYHble TOYkM. BHUMaHue! B cnyvyae Heo6XxoaAMMOCTY OTKIOUNUTL HE3aMeaIUTENBHO ropesky, paboTaLlyto Ha
GOoNbLUIOM NaMeHM, HO MPU 3TOM, TOYKa MakCUMarbHOW Harpy3ku eLle He OTperynmpoBaHa Ha ropeHne, Heob6xo4MMO CHU3WUTL Nogavy
rasa co crabunumaartopa 4O Tex nop, noka ropenka He GyaeT MMeTb OOCTaTOYHbIA U3OLITOK BO3Ayxa, 3aTEM OTKMOYUTb FOpPEerkKy C
rmaBHOroO BbIKMtoyaTens. MNpu nocneayrolemM BKITHOYEHUN, HaYyaTb paboTaTb ¢ TOYKOM 2 Ha MWHMMAarbHOM MOLHOCTU (habpunyHas
HaCTpoMKa - CM. NpeabIayLMiA naparpad) u NpoaoKUTL BBOAUTL U HAacTpanBaTb BCE TOYKM.
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Ycmaeka Hoeoli mouyku (T3)

100
90 ~

80 -

Pos. - Moanunun

40 -
30
20 ~

10 -

70
60 -
50 -

Curva Aria/Combustibile - MeHnegxep Boagyx / 'as - Air/Fuel curve

T3

\

\

s

P
F

== Aria - Air -
Bosagyx

== Gas - a3

==fe==inverter -
uHBEpTEP

40

60

80

Carico - Harpyska - Load (%)

YTto06bl COXpaHUTb B NaMATU HOBYHO TOYKY, OencreoBaTtb cnegywwmm 06pa30M:

Touka MowH 100|C nocneanent COXpaHeHHO Toukm (T2), HaxaTb Ha KHOMKY (~34 , MOABUTCA HAZNMCb Ha aucnnee
2 Tonn 90| onsa nporpaMMMpoBaHus HoBOW Touku (T3).
02 Bosg 85
un 100
“4 Touka MowH XXXX
3 Tonn XXXX|Haxatb Ha Enter <ce»> 4TOObI MONYy4YUTb AOCTYN K HOBOM To4ke (T3) , KOTOPYIO HAJo
3anporpamMmMupoBaTh 1 Npu 3ToM ByeT npeasioXkeHa HoBasi ToUka ¢ napaMmeTpamMm
XXXX npeabiayLien Toukn (T2).
yn XXXX
T TOuka MowH 100| HaxaTb Ha Enter <te> , 4TOBbI MOMEHSITh Ha3BaHWE HArpy3K HOBOW TOUKM
Tonn 90|((T3).
Bosg 85
un 100 B nocnenctemu, Cnonb3ys CTpPenkn | (51 MOXHO M3MEHSITb 3HAYEeHUSs
> Touka MowH Ecnu, HanpumMep, peLleHo, YTO 3HaYeHne Harpyakm HOBOW TOYKM
Tonn 90| (T3) AomkHO 6bITb 90 %, C NOMOLLLIO CTPENoK
Bo3n g5| 1C) (>t MeHsieTCs 3HaueHMe.
yn 100
{e (=t |Touka MowH HaxaTb Ha Enter «co>  AnsA noaTBepXaeHns u
Tonn 90 |BEPHYTLCS HA KOTNOHKY CEPBOMNPUBOLOB.
Bosng 85
yn 100
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> | Toyka MowH 90

I

UT0o6bI BLIOPATL HOBLIV CEPBONPUBOA ANS

3 Tonn 90 |M3MEHEHNs ero napameTpoB, BbiOpaTh,
02 Bo3n g5 |Hanpumep, cepsonpusop, Tonn, c
MOMOLLIbIO CTPENoK & ) 3t
un 100
yc (ot |Touka MowH 90
:3 Tonn 90 |[HaxaTb Ha Enter o
02 Bosg 85
yn 100
=> | Touyka MowH 920
3 Tonn MN3MeHNTb 3HaueHne
02 Bosg 85| cTpenkamu
100| 4o ot
&5t | Touka MowH 90
Mpeanonarast yMEHbLUUTL TOMNMMBO HA onpedeneHHyo 3 Tonn
BENUUUHY, Hanpumep, Ha 75°, ncnonb3osatb | ) 5t 02 Boag 85
yn 100

HaxaTb Ha Enter <> onsa noateepXaeHus m BEPHYTbCA Ha KOJIOHKY C cepBonpusogamMu, 3aTtemMm Bbl6paTb cepBonpuBobl BO3gyxa u
M3MEHUTb 3Ha4YEHUs], COrNacHO TON Xe npouenype, noka He 6yﬂ,yT nony4yeHbl XXenaemble nNoKkasaTenm n3bbiTKa BO3aOyXa B 3TOW TOYKeE.

Takum 06pa30M, nporpamMmmMumpyeTca HoBada TOYKa T3, pacnonoXeHHas!, Kak Ha PUCYHKe.

Curva Aria/Combustibile - MeHenxep Bosagyx / a3 - Air/Fuel curve

—@— Aria - Air -
Bosgyx

100 T
20 -
80 - — 4
g 70 /
§ / P
o 60
c
. 0 | /
[e]
o

—@— Gas - a3

40 -
30 //

—a&— inverter -

=

UHBEpTEP

N :/
10 -

0 T T T

0 20 40 60
Carico - Harpy3ka - Load (%)

80 100

33



Touka MowwH 100 Mo 3aBepLUeHUN onepaumin COXpaHUTb HOBYIO TOYKY, BbIAS U3 KONOHKW CepBONpUBOAOB,
HaXaTMeM Ha KHomky Esc «

Tonn 90
YT106bI COXpaHUTb TOUKY NOSIBUTCS:
Bosg 85
yn 100
- Touka HaxaTb Ha Enter cc=>  4TOGObI NOATBEPANTL TOUKY
Coxpanute Enter He BbIXOAWUTb HAMPSIMYIO C NOMOLLbIO KHOMKN ESC - C KOMOHKM LMchP, MHAaYe AaHHbIe
Ypanutb ESC He ByayT coxpaHeHsl.

[Nocne Toro, Kak coxpaHute TOYKY, MeHepKep LMV aBTOMaTU4eCKM pacTaBuT TOYKM NO nopAaaKy - No Mepe Bo3pactaHUA Harpy3ku:

Curva Aria/Combustibile - MeHemxep Bosayx / a3 - Air/Fuel curve

T3
100 T2
90
80 +
§ 70 B +gria - Air -
) |1 03ayXx
=
§ 60 | T1 /
[ /
; | —m—Gas - a3
§ 50 V'wll
40 -
30 - / —A— inverter -
MHBEPTEP
20 A 1
10 g
0 T T
0 20 40 60 80 100

Carico - Harpy3ka - Load (%)

MpopomkaTtk TakMM e 06pasom NporpaMmMMpoBaTh U OCTaBLUMECS TOYKM [0 MUHUMANbHOW Harpy3ku, kak 3obpaxeHo Ha pUcyHke, B
KayecTse npumMepa.

MoXHO 3anporpammmMpoBaTh, Kak MakcumyMm, 15 Touek, 06blYHO GbiBaeT gocTaTouyHo oT 8 Ao 10 Toyek.

Mpumep KpuBoi cooTHoLEHMA Bo3ayx/Tonnueo:

YacToTHbIN
Harpy3ska % Bo3ayx las npeo6pasoBaren
b
20 12 16.6 50
30 20 19.7 50
40 30 23.8 51
50 40 29.3 55
60 49.7 36.6 60
70 60.7 45 70
80 67.6 52.1 82.8
90 72.4 65 924
100 76.6 90 100
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Curva Aria/Combustibile - Menegxep Bosayx / a3 - Air/Fuel curve
100

90 /

80
s 70 - —— Aria - Air -
s P9 Bosayx
s
3 60
= P8 Gas-T
g_ 50 | A . —h —m— Gas - [a3
o

40 P7

P6 —A— inverter -
30 - P5 VHBEpTEp
20 P4
P3
10 1 P2
1
O T T T T
0 20 40 60 80 100
Carico - Harpy3ka - Load (%) uHBepTep = YacToTHbIN NpeobpasoBaTens

MpuMeyaHue: Ha roperikax, OCHaLLEHHbIX 4acTOTHbIM MNpeobpasoBaTernieM, He PEKOMEHAYETCS CHWXKaTb KONM4ecTBOo 0BGOpOTOB
nsuratens bonee, 4Yem Ha 50%.
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XONOAHbINA CTAPT (CSTP)

Ecnu B cucteme npucyTCTBYeT NapoBOW KOTEN UMW KOTEN, KOTOPbIA AOIDKEH 3amnyckaTbCA C XONOAHbIM CTapTOM UM, BO u3bexaHue
TennoBoro yaapa, TpebyeTca MeaneHHbI pa3orpes KoTna, TO, NOAAEPXKMBAs roOpenky B peXvMMe MUHMMATbHOW MOLLHOCTU, MOXET
ObITb McCnonb3oBaHa aBToOMaTuyeckast OYHKUMST XOMOAHbIA CTapT, WM B KayecTBe anbTepHaTuBbl, paboTa B Py4YHOM pexXume C
MUHMManbHoM Harpy3kon. ®PyHkumsa Cold Start (“XonogHbin ctapt”) moxeT ObiTb 3agencrsoBaHa Tornbko CepBucHOW crnyx6om
(Boctyn ¢ nomoLpbto cneyunansHoro napons). Ecnu takas dyHkuua 6bina akTMBMpoBaHa, U KOTEN HaXo4MTCS B XONOAHOM COCTOSIHUM,
TO NP BKIOYEHUM FOPENKN NOSIBUTCS Haanvcb “AKTMBMpOBaHa 3aluuTa OT Tennosoro yaapa”. Ecnv ke, yHKUUSt He aKTUBMPOBaHa,
nocne BKIOYEHUs], roperika, kak obbluHO ByaeT HapaluMBaTh Harpysky, Ha OCHoBaHUM TpeboBaHus noTpebuTens.

MpumeyaHue: PyyHoln BBOA B paboTy MOXET ObiTb BLINOMHEH U CaMUM KIIMEHTOM, (CM. rmaBy PabGoTa B py4HOM pexume) , HO
BPEMEHHO UCKMoYaeT PyHKLMIO XONoaHbIN cTapT, BO3BpaLleHe Ha ABTOMaTUYeCKUA pexuM BoccTaHaBnmasaeT OyHKLUMIO XONoaHbIN
CTapT, ecnv oHa paHee 6bina akTnBnpoBaHa CepaucHon Crnyx6oii.

(DyHKLl,I/Iﬂ XOJ'IO,EI,HbIVI CTapT ABndeTcA napamMeTpoMm CepBI/ICHOIZ Cﬂy)K6bI, Ona BbINOJNTHEHNA ee aKTuBauuu BbINONIHUTBL cneayroLlyro
npoueaypy:

1ypoBe 2
3 ypoBeHb 4 ypoBeHb YcraBka no
Hb ypPOBEHb Ouana3soH Maponb OnucaHune
MeHIo MEHIO MEHI0 MEHI0 ymMon4yaHuio
Mapam
& Pexum meHto BBoga
nHAMKaL, napameTpoB
usi
d=> Peryn. HacTporiku ans
MOLLHOCT BHYTPEHHETO
" perynsTopa pacxoga
) HacTpoliku xonogHoro
Xon. ctapt cTaprta (3awwuTa oT
TennoBsoro yaapa)
) AxTusupyet/
[e3aKkTuBmpyet
Xon_cTapT_ BbIKI/BKI HF BbIKI1 3almTy OT TENMOBOro
BKIJ1 yaapa npv XoriogHoOM
cTapte

IMapameTtp Xon_ctapT_BKJ1 aktuBmMpyeT wnn pesaktuBmpyeT (YHKUMIO aBTOMATUYECKOW 3awmTbl NpW  XOSIO4HOM CTapTe,
ocTanbHble NapameTpbl Y)Xe BBeAeHbl Ha 3aBOAe W MOryT ObiTb M3MEHEHbl, eCnu CrnefoBaTb HWbKeyKa3aHHbIM CTpoYkam
nporpamMMmMpoBaHns: (CM. Takke 1 rpaduk)

) 0...100%Weurrento 3HayeHve akTMBauun
e ’ 3alUnTbl OT TENNOBOIO
Mopor_BKIJ1 ;quoaﬁlfs;?(; HF 20% yaapa ans xon.
13 };HHOFO aHay.) ctapta (B % OTHOCUT.
A ) 3aJaHHON yCTaBKU
) MpoueHT yBennyeHns
WarMouwH 0..100% HF 15% Harpyskm
(MomynupytoLLast)
) 1.100 % (oTH Yeenuuerue %
LWarsag_sHa ; ’ o OTHOCUTESTbHO
aKTyanbHoro HF 5%
CHLY aa7jaHHOTO 3Hau.) yCTaBKu (TONbKO
’ Moaynvpytowme)
&= War 1..100 % (oTH. yBenudenne %
3a4_3Hauy_cV | akTyanbHoro HF 5% ol:gsmn;ggm
ar 3a[aHHOro 3Hau.) y p
cTyneH4yaTasi)
) Makc. Bpems Ha
Makc_Bpem_ | 1..63muH HF 3MUH Kaxgoe yBernvyeHune
ma (Momynup.)
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ao 1..63MuH
h Makc_Bpem_

cTyn

HF

3MUH

Makc. Bpems Ha
Kaxkgoe yBernuyeHve
(cTynenu.)

T
1..100 % (oTH.

Mopor_BbIK
akTyanbHoro

n

3aJaHHOro 3Hau.)

HF

80%

3HaveHve
Aes3akTmBaumu
3aLWMTLI OT TENOBOIO
yaapa Ans X0noaHoro
crapTa( B % OTHOCUT.
3aJaHHON YCTaBKW)

=

OonCeHcop Hes3aktne

HF

[esaktnsup

oB
Pt100
Pt1000
Ni1000

BbibpaTtb 4ONONHWT.
CeHcop (3awmTa ot
TennoBoro yaapa Bo
BpemMsa XornoaHoro
nycka)

=

TemnOonfdat
UMK

0...2000 °C

NHavkauus
Temneparypsl
[OMNONHUTENbHOIO
ceHcopa Anst pyHKUmm
3arycka XonogHoro
KoTna

]
3an3nfonCe
HC

60 °C

HF

0...450 °C

3aa. 3Hay. ans
[OMONHKUT. ceHcopa
Ons TepMo3aLLmnThI
XOrn. cTapTa

)

BknCry

HF

He rotoBo/

roToBO

CTyneHb anga
CTyneH4yaTon paboThbl
(3awmTa oT TENNOBOro
yaapa npu XonogHOM
nycke)

TMopor_BBIKJI

Han. 3HaY. W ‘

/%

TemnepaTypa

-

/

[CTynenn yBenuderns tTemneparypbl

[CTyneHbka
yBenumyecHusa Z
OLIIHOCTH /
P /
=

/

|{

bljaBaemMas
MOLLHOCTb

TTopor_BKIT

CTyneHbka yBENMUEHWs]

!

>

\'4

Temnepatypbl He Gbina
IMOCTUrHYTa B
TeyeHnemMaKcmarsHoro
YCTaHOBMNEHHOTO BpemeHH,
NO3TOMY BCE PaBHO MPOUCXOANT
YBEMMUYEHVE MOLLHOCTM Ha OfHY

['Opernka OTKMo4YeHa
TeMneparypa Hixe
Mopor_BKIJ1

BENNYEHVE TEMMEPATYPbI DBINO AOCTUTHYTO 10
OKOHYaHWS1 32aHHOTO BPEMEHM, NMPOUCXOANT
YBEMUYEHME MOLLIHOCTU Ha 3ajaHHYI0 CTYMEHbKY|

Topor_BBIKIT AOCTUTHYT,
AKTUBMPYETCA aBTOMaTUYeckast
MOZYNSILIMS MOLLHOCTY

CTyNeHbKy
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PABOTA FOPEJIKU B PYYHOM PEXUME

Onepatop MOXeT BbiGpaTb pPaGoOTy ropesiku B PYYHOM pexuMe Ha (DUKCUPOBAHHOW Harpyske, KOTOPYH MOXHO 3adaTb, WIM
MOAYIIMPYIOLLMIA pexuM paboTbl, C MOMOLLbIO Perynstopa aBTOMaTUYECKON Harpysku, MOXeT Aaxe PeluuTb YCTaBKy OTKMOYEeHUs C

NMOMOLLbIO OYHKUMM “OTKIIOYEHHas ropernka’.
Beibpatb T1n pabotel (Manuale / Automatico / Spento ABT. / PyyH. / Beikn Au-tom / Manual / Off)

1ypoBeHb 2 ypoBeHb 3 ypoBeHb
MeHIo MEHIo MEHIo Maponb OnucaHue
OnepaTop MOXET KOHTPONMPOBATL BPYYHYHO Harpysky nnm
PyyH. pexum OCTaBWUTb €€ B aBTOMAaTM4YECKOM PEXMMe Unu aepxaTb ropenky
OTKIMOYEHHON
— ABT./Py4H./
d=> Bk y Bbibop pexuma: pyyH./aBTomaT/oTkn
) aBTOMfiTMH/ AB
Py4Hon/Bbikn

Bbi6op npoyeHma Ha2py3Ku npu py4YHoM pexume pabomsbl

Ons Toro, 4ToGObl BBECTU MPOLIEHT Harpysku, Ha KOTOPOM ropernka AomkHa OyaeT paboTaTb B py4HOM pexumMe, OeiCTBOBaTb, Kak

OMUCAaHO HMXe.

1ypoBeHb 2 ypoBeHb 3 ypoBeHb

MEHIo MEHIO MEHIO Maponb OnucaHue

OnepaTop MOXeT KOHTPONMPOBAaTL BPYYHYHO Harpy3ky Unu
Pyu4H. pexum OCTaBUTb €e B aBTOMATUYECKOM PEXMUME UMK AepXKaTb ropernky

OTKIMOYEHHON

— nesasi

d=> Lenesa BblGpaTtb NpoueHT Harpysku
MOLLIHOCTb
) 0..100% AB
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ANEKTPUYECKUE COEAMHEHUA MNMPU 230 V

KnemMmHuku

LMV51.300B2 / LMV52.200B1 / LMV52.200B2 /
LMV52.240B2
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Bnok

CuMBOINbI COeAMHUTENbHbIX

3
3 =)
o
KNneMM |pasnemos g E OnucaHue MuTtaHue
[11] [11]
p— Bbikntoyatens gsuratens AC 230V +10 % /-15 %, 50...60
X3-01 PIN1 L=~ MOTOR X BEeHTUNATOpa Hz, 1 A, cos.0.4
PIN2 L_DUALARM X  |CurHanusauusi 6rokMpoBKu AC 230V +10%/-15 %, 50...60
4 P Hz, 1 A, c0s.0.4
r o AC 230V +10 % /-15 %, 50...60
Ya0n PINA T_L(' — | 4 X Pene paBneHus Bosgyxa (LP) Hz, Imax 1.5 mA
PIN2 = x MuTtaHne pene aaenenus Bo3gyxa [AC 230V +10%/-15 %, 50...60
(LP) Hz, Imax 500 mA
PINT | * N FUANGE x KoHTaKT koHLeBoro Beikntovatens |[AC 230V +10 % /-15 %, 50...60
cnaHua ropenku Hz, Imax 5 A
X3-03 "9
L MnTaHne KoHTaKTa KOHLIEBOIo AC 230V +10 % /-15 %, 50...60
PIN2 X
BbIKMOYaTens craHua ropenku Hz, Imax 5 A
- Llenb npegoxpaHnTenbHbIX AC 230V +10 % /-15 %, 50...60
PINT P SAFETY X YCTPOWCTB Hz, Imax 5 A
PIN2 - - LOOP x MuTtanue ans uenn AC 230V +10 % /-15 %, 50...60
npeaoxpaHuTenbHbIX YCTPONCTB Hz, Imax 5 A
x3-04 |PIN3| "FE - X 3asemnenue (PE)
- ) ~
PIN4 N VOLTAGE X Mutanne Hentpanu (N)
1N AC 230V +10 % /-15 %, 50...60
PIN5 X Mutanune dasbl (F) Hz, fuse 6.3 AT (DIN EN 60 127
2/5)
“BHyTpeHHU” BIGOP TMNa
TOMNMBA, ECINN HE UCMONb3YHTCS
Knemmbl 1-2.
AC 230V +10 % /-15 %, 50...60
PINA X Bbibop paboTbl Ha rase Hz, Imax 1.5 mA
X4-01 AC 230V +10 % /-15 %, 50...60
PIN2 X BbiGop paboThl Ha XnaKoM Tonnmee Hz, Imax 1.5 mA
PIN3 " KOHTaKT KOHTpOS KOHTakTopa AC 230V +10%/-15 %, 50...60
BeHTUnaTopa (FCC) Hz, Imax 1.5 mA
KHonka Reset nnu pyyHas AC 230V +10 % /-15 %, 50...60
PIN4 X
pa3brnokupoBka Hz, Imax 1.5 mA
PIN1 B IGNITION x |3asemneHuve (PE)
PIN2 X |Hentpanb (N)
N
X4-02 EB
L . AC 230V +10 % /-15 %, 50...60
PIN3 X |3ananbHbIi TpaHchopmaTop Hz, 2 A, c0s.0.2
PIN1 - bE x |3asemnenue (PE)
PIN2 - N ( x |Hentpans (N)
X4-03
PIN3 i L (START) X MpucoeauHeHue pene gaeneHus AC 230V +10 % /-15 %, 50...60

Ansi HenpepbIBHOW NPOaYBKU

Hz, 0.5 A, cos.0.4
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Bnok

CnMBOIbI COeAUHUTENBbHbIX

Bbixogbl

3
nemm pa3LeMos g OnucaHue MutaHue
om
PIN1 X 3asemneHue (PE)
PE
[l Pene muHumanbHoro gaBneHus o o
PIN2 min — X xuakoro Tonnunea (DWmMuH-xuA. AC 230 V +10%/-15 %,
50...60 Hz, Imax 1.5 mA
X5-01 Tonn.)
-
PIN3 x| aoonensm mnoro o | AC230V +10% 15 %
A A 50...60 Hz, Imax 500 mA
(DWMUH-xug. Tonn.)
PIN1 X 3asemneHue (PE)
PE Pene makcvumanbHoro gaBneHus
PIN2 E X xupkoro Tonnuea (DWmakc-xu AC 230 V +10 % /-15 %,
max A A1 50...60 Hz, Imax 1.5 mA
X5-02 Tonn.)
[~
| Dononepere wmxcmariro | Aoz 0% -15%
A A 50...60 Hz, Imax 500 mA
(DWmakc-xug. Tonn.)
PIN{ X KoHTakT BKkntoyeHus/ AC 230V +10 % /-15 %,
ONOEE = BbIKITHOYEHNSA FOperku 50...60 Hz, Imax 1.5 mA
PNz | WY 3 " conToonnebA yerzeT AC 230V +10 % /15 %,
ponnepa y 50...60 Hz, Imax 1.5 mA
— Harpy3sky/cTyneHb3
X5-03 A_l2—
PIN3 L X Eg::ag;;:pgmggjﬁqwsam AC 230 V +10 % /-15 %,
P pay 50...60 Hz, Imax 1.5 mA
Harpysky/cTyneHb 2
AC 230V +10 % /-15 %,
PIN4 X [nTaHne KOHTaKTOB 50...60 Hz, Imax 500 mA
PIN x TepmocTaTt roTOBHOCTU XUAKOrO AC 230V +10 % /-15 %,
Tonnuea B nogorpesartene (TCN) | 50...60 Hz, Imax 1.5 mA
‘ START —~
L > MuTaHue TepmocTata AC 230V 410 %/ -15 %,
PIN2 X rOTOBHOCTW XXMAKOro Tonnmea B
50...60 Hz, Imax 500 mA
- nogorpesaTterne (TCN)
X601 HO-START —
O N i e [P
(Tél)p yp P 50...60 Hz, Imax 1.5 mA
PINg x| Tonmmea syrpemero xmypa | AC230V +10%/15%
ytp yp 50...60 Hz, Imax 500 mA
ropenku (TCI)
PIN1 | X 3asemneHue (PE)
PE Ny
PIN2 X Hentpans (N)
X6-02 N Ei]
MO AC 230V +10 %/ -15 %
PIN3 L X Hacoc xungkoro Tonnuea 50...60 Hz, 2 A, c0s.0.4
PIN1 | X 3asemneHue (PE)
PIN2 PE X Hentpans (N)
X6-03 N
] K v MpenoxpaHnUTEnbHLIN OTCEYHOM AC 230V +10 % / -15 %,
PIN3 1
L KrianaH Xugkoro Tonnuea 50...60 Hz, 1 A, cos.0.4
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1
Bnoku C 3 g
KnemMm MMBon;g:zﬂv;:meanx g % OnucaHue MutaHne
@ | @
PIN1 x | 3asemnenue (PE)
PE
PIN2 X | Hewntpansb (N)
X7-01 N v
PIN3 L E:FK KnanaH »xugkoro Tonnmea 2-om AC 230V +10 % /-15 %, 50...60
CTyneHn Hz, 1 A, cos.0.4
PIN1 x | 3asemnenne (PE)
PIN2 PE x | Hewntpanb (N)
X7-02 N
PIN3 E:l_g V3 KnanaH »xugkoro Tonnuea 3-em AC 230V +10 % /-15 %, 50...60
‘ L CTyneHn Hz, 1 A, cos.0.4
PIN1 x | 3asemnenue (PE)
PIN2 PE « KOHTaKT AN1st CKUXKEHHOTO rasa AC 230V +10 %/ -15 %, 50...60
X7-03 (LMV52...) Hz, Imax 1.5 mA
o, - o,
PIN3 — | X | MuTanne koHTakTa (pe3epBH.) AC 230 V +10 %/ -15 %, 50...60

Hz, Imax 500 mA
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3
3 g
Kﬁg;':n CVIMBOHb'I)aC:-:g':g:TeanbIX I(:':i: ] OnucaHue MuTaHue
& | a
PIN2 X CurHanbHas namnodka pabotel Ha | AC 230 V +10 % /-15 %, 50...60
olL C’_O L XMOKOM TOMnmBe Hz, 1 A, cos.0.4
X8-01 _
GAS >—® L PIN{ X CurHanbHasi namnoyka pabotbl Ha | AC 230 V +10 % / -15 %, 50...60
RURRRO—— rase Hz, 1 A, cos.0.4
P PIN4 X 3asemneHue (PE)
PIN3 X Hewntpans (N)
N
X8-02 Knemma ans nocnefnoBaTenbHOro
Vi & E — PIN2 X COeQMHEeHUs KrnanaHoB
X
L PIN1 X KnanaH »xuakoro Tonnvsa 1 AC 230 V +10 %/ -15 %, 50...60
PE PIN4 X 3asemnenue (PE)
PIN3 X Hewntpans (N)
N
X8-03 X PIN2 X Knemma gns nocnegoBaTtenbHOro
V1% — coefuHeHus KnanaHoB
X
L PIN1 X | KnanaH swgakoro Tonnuea 1 AC 230V +10 % /-15 %, 50...60
. AC 230V +10 %/ -15 %, 50...60
S PIN4 X [a30BbIN kNanaH 1 Hz, 2 A, c0s.0.4
Vi ¥ L
PIN3 X [a3oBbIN kNanaH 2 AC 230V +10 %/ -15 %, 50...60
V2 x—{ L Hz, 2 A, cos.0.4
X9-01
X a3oBbI kNanaH 3 AC 230V +10 %/ -15 %, 50...60
PV E L PIN2 Hz, 2 A, cos.0.4
sV L BINS x | MpenoxpaHuTenbHbii otceuHoil | AC 230 V +10 % / -15 %, 50...60
S rasoBblii KnanaH Hz, 2 A, cos.0.4
B PIN2 X 3asemnenue (PE)
PE -
X9-02 X Hewntpanb (N)
N PIN1
PINA | x Pene MmHnmanbHOro gaBneHns AC 230V +10 %/ -15 %, 50...60
. rasa Hz, Imax 1.5 mA
_@_ min
PIN3 | x Pene makcumanbHOro gaBneHus AC 230V +10 %/ -15 %, 50...60
._g'_ max rasa Hz, Imax 1.5 mA
X9-03 LT Pene naBnexus rasa ans
f F]'_ST_ (CPl) PIN2 | x KOHTPOSSA repMeTUYHOCTH AC 230V +10 %/ -15 %, 50...60
KrianaHoB UMM KOHTaKT 3aKpbITbIX Hz, Imax 1.5 mA
— | KnanaHoB
PIN{ X MuTaHne NS KOHTaKTOB pene AC 230V +10 % /-15 %, 50...60

naBneHunsa

Hz, Imax 500 mA
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]
T | =
E:eoh;(; CMMBonb'I):::g:g:Teanblx % % Onucanue MuTanne
@ |a
o, _ o,
PIN4 x| Heitrpans (N) AC 230V +10 %/ -15 %, 50...60
N Hz, max 1 mA
«— LINE
L PIN3 X | ®asa nuTaHus TpaHcopmaTtopa
X10-01 | |
— AC 12V +10 %/ -15 %, 50...60
™ . PIN2 | x MuTtanue ana GO Hz, max 1.2 mA
—= 12VA
PIN1 X Mutanne gna G
—_— e — QRI...(MHdpakpacHbIA 4aTymK)
FSV/QRI PING X QRA?Y...curHan B BonbTax Umax DC 5V
PE PIN5 x | 3asemnenue (PE)
T N PIN4 x | Hetrpans (N)
X10-02 .
FLAME ] PING « | Power sianal AC 230 V +10 % / -15 %, 50...60
9 Hz, Imax 500 mA
POWER QRI A
PIN? x Mutanne QRI...(MHdpakpacHbIn DC 14 /21 VC Imax 100 mA
QRB Aatumk)/QRAY...curHan B BonbTax
- — — PIN1 X QRB...curann B BonbTax Max. DC 8 V
I9nekTpop getektuposanus (ION) -
e | AN anbTepHaTMBa ynbTpaguoneToBbIM A
X10-03 ION PIN1 X aTYMKaM QRA... CM. FaBY BLIXOAb! U Umax (X3-04-PINS) Imax. 0.5 mA
BXO[bl aT4YMKOB
PIN6 X | 3asemnenue ccoinku (PELV)
GND -
DC U <5V, Rw =120 U, level to
CANL PIN5 x | Kabenb curHana (CANL) ISO-DIS 11898
CAMH PIN4 x | Kabenb curHana (CANH)
X50 PIN3 " MuTaHne gnsa cepsonpueogos/ AC 12V +10 % / -15 %, 50...60
TVAC2 [vcnnei BYW Hz, Fuse max. 4 A
AR PIN? " Mutanne gnsa cepsonpueonos/
Shleld ,D,I/ICI'IJ'IGVI BYN
PINA X | OkpaH (3azemneHue)
PING x | 3asemnenwue ccbinku (PELV)
GND —
PIN5 X | Kabenb curHana (CANL) DCU <5V, Rw=120 U, level to
CANL ISO-DIS 11898
UK PIN4 x | Kabenb curHana (CANH)
X51 PIN3 . MutaHne ansa cepsonpusofos/ AC 12V +10 %/ -15 %, 50...60
12 Oucnnei BYU Hz, Fuse max. 4 A
1NACH PIN2 x MNuTaHne ana cepsonpmBoaos /
) Oucnnen BYU
Shield
X KpaH a3eMneHn
PIN1 3 (3 )
PIN4 X (3azemneHue)
= FE lMutaHne oT TpaHcdhopmaTopa Ans
IVAC2 PIN3 X LMV5x AC 12V +10 % /-15 %, 50...60 Hz
X52
M PIN2 X B3asemneHue ccbinku (PELV)
12VACH PINT | x UTaHVe OT TPAHCOPMATOPA ANIA | AG 4\ 410 % / -15 %, 50...60 Hz

LMV5x
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Briokupo CUMBONbI COEANHNTENBHBIX | 4 a
o
K’_IIB(;(;M pa3Lemos él: E OnucaHue MutaHue
[11] [11]
Hatunku TemnepaTypbi/[aBneHns meHemxepa
L PIN5 X OKpaH kabens gaTynkos
- FE PINA | x OB
— — M Bxopa TemnepatypHoro aatyuka Pt/
\ PINS | x LG-Ni 1000
X60 [ | ™ PINZ « KomneHcupytoLuii kabenb
U L TemneparypHoro gatyvka PT100
| Pol - M
PN 1000 I PIN{ X Bxoa TemnepatypHoro gatunka
L PT100
PIN5 X OkpaH kabens
II— FE E PIN4 X 3asemneHne ccbinku
Bxopa TokoBoro curHana ans
J m |PIN3 X [aTYMKoB AaBneHus/Temnepatypsl | DC 0/4...20 mA
0/4...20 mA
X61 4'213 mﬂ' = Bxopa curHana HanpsikeHus ons
PIN2 X patumkos gaenennsa DC 0...10 V DCO...10V
0-10V pm
Poveer Supply t PIN{ x | Muranve ans paraukos Hasnewms/ | oo 06 20 v Max. 25 mA
S sar Temneparypbl
PIN5 X OkpaH kabens
I
[ FE PIN4 X 3asemrneHne ccbinku
0
PIN3 x Bxoa B MA ana curHana YcTtaBku DC 0..20 mA
W Harpysku
X62 420 mA
Bxon B BonbTax ans curHana
e 10V PIN2 X YcTaBku unu Harpysku DCO..10V
|_ — i} .I\H\
PINA X | MnuTaHne ana nameHeHus Ycrasku | approx. DC 24 V Max. 2 mA
PIN3 X OkpaH kabens
r”_ FE PIN2 X | 3azemneHune cchbinku
X63 0
420 mA PIN1 x | BbiXoA curHana 8 MA IPOUGHTA | ho 4 50 mA RLmax = 500 £]

Harpyskm
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NMPOrPAMMUPOBAHUE YACTOTHOIO NPEOBPA3OBATENNA (MHBEPTOPA)

[ns Toro, YyToGbl 3anporpaMMMpoBaTh YacTOTHbLIN NpeobpasoBaTenb - UCMONb30BaTh UHTEPMECHYIO NaHenb BOP.

BOP - SED2

MaHenb BOP no3BonsieT naMeHsTb 3Ha4YeHUsi NapameTpoB, C LieNblo NporpaMMUpoBaHunst paboTbl YacTOTHOIO NpeoGpasoBaTens nog,
KOHKpPEeTHbIq TUM MPUMEHsieMoro asuraTensi. Kpome KHOMOK Ha HeM MMeeTcsi Avcnner 5-Tu nosuumoHHbin LCD, Ha KoTopom
OoTOOpaxarTCs Yncna napameTpoB rXxxx Unu Pxxxx, 3HayeHus napaMeTpoB, eavHuLa nsmepeHns napametpa (Hanp. (A), (V), )HZ),
(cek)), aBapuiHble curHanusaumm AXxxX WM curHanuMsaumMm o Henonagkax Fxxxx, a Tawke 3HayYeHWUsi CCbINKM U AeNCTBUTENbHbIE
3Ha4YeHud.

BHUMAHMUE! YactoTHbIn npeobpasoBaTenb KOHPUrypupyeTcst Ha 3aBofe nog ABuUraterib BEHTUNATOpPa roperku, MO3TOMY HUKaKoro
OOMONHUTENBHOTO NPOrpaMMUPOBaHnst He TpebyeTcs!

Cnepgylolwasi npouedypa Wcnonb3yeTcss TOnMbko B TOM  Cllydae, Korga CTapblii  MHBEPTOp 3aMeHsIeTCs  HOBbIM, He
3anporpamMMMpoBaHHbIM, UMM Korga ecTb HeoBXOAVMMOCTb CKOH(UIypupoBaTb 3aHOBO MHBEPTOP A1 MPUMEHEHUS C OpYruM
ABuraTenem, B 3TOM cryyae y6eauTbcs B TOM, YTO MaKCUMMasibHasi MOLLHOCTb MHBEPTOpa YLAOBIIETBOPSIET MOLLHOCTM, TpeGyemon
asurartenem.

Cnepylouwas npouegypa nepeHacTpouT BCe NnapameTpbl Ha 3HAYeHUs MO YMON4YaHuio, BBOAMMbIE Ha 3aBofe dupMon Siemens u
BBEAET AaHHbIE, KOTOpble HEOBXOAUMBI A PaBGOThI FOPENKM, NO3TOMY C HAacTOSILLEN NpoLeaypor MoryT BbiTb yaaneHbl HeNpaBUIbHO
BBeAEeHHble napameTpbl.
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OnucaHue yHKUUl KHOMOK Os1s1 YacmomHo20 npeobpasoeamersi SED2

Oucnnewn/kHonka PyHKLUMN OnucaHune
“ Oucnnen LCD (gucnnen 5-kHonoyHbi ans BOP, gucnnein MHOrONMUHENHBIA U
0000 CocTtosiHne ancnnes | MHorosisbluHbI Ans AOP) oTobpaxaeT BBeAEHHbIE 3HAYEHWS!, UCMOSNb3yeMbIE B AaHHOE

Bpemsa SED2 wnun ncnons3dyemble Ans BBefeHvs napametpos B SED2.

Myck gBuratens

[Mpy HaxkaTum 3TOM KHOMKKM ABUraTenb 3anyckaeTcsl. ATa KHoMka BBeAEHa B AeUCTBUE Ansi
paboTbl B py4HOM pexume, CornacHo NporpaMmMmMpoBaHnio, BbINMOSTHEHHOMY Ha 3aBojJe.

OcTaHoB gBurarens

OFF1 - MNpwn HaxxaTun 3TON KHOMKX NPOMCXOAMNT OCTAHOB ABMraTens cornacHo BbIopaHHoM
pamMne 3ameaneHnsi. dTa KHoMka BBeAEHA B AEWCTBME Ast paboThl B py4YHOM pexume,
COrnacHoO NporpamMmmMnpoBaHuIo, BbINOSIHEHHOMY Ha 3aBofe.

OFF2 - lNpun HaxxaTuu 3TON KHOMKK 2 pa3a (Mnun TONMbKO OOUH pas, HO AJNIUTENBHO),
NPOVCXOANT MHEPLIMOHHOE 3aMerieHne AeNCTBUS ABUraTensi 40 NOSIHOM OCTaHOBKU. OTa
YHKUMA aKTMBMpPOBaHa Ans paboTbl B py4YHOM 1 aBTOMATUYECKOM pPeXnMe.

MepekntoyeHne
BPY4YHYO

Mpu HaxaTum 3TON KHOMKM BO BpeMsi paboTbl ABUraTens NpONCXOAUT U3MEHEHWE TNOTUKM
Ha Bxofe, B pe3ynbTtaTe Yero koHTponb Hag SED2 nepexoguT k onepatopy. Takum
06pa3oM, HMKakKast U3 KOHTPONMPYEMbIX NEPEMEHYMBBLIX BENNMYUH HE MOXET BIUATb Ha
KomaHngbl SED2.

ABTOMaTn4yeckoe
nepekrn4yeHne

ABTOMaTUYECKMM CNOCOBOM BCe BXOZbl U BbIXOAb! MPOrpamMMUpPYHOTCS Ans
npefcTaBeHUs 3aBUCMMbIX NepeMEHYMBLIX BENIMYMH CUCTEeMbI. Hukakas komaHaa
BPYYHYH0 He ByfeT npuHuMaTtbes. SED2 GyaeT oTBeuatb Ha U3MEHEHUSI NapaMeTpoB
TONbKO B COOTBETCTBUM CO CBOMMM 3aMporpaMMUpOBaHHLIMU NapaMeTpamMu.

PyHKUMM

OTa KHOMKa No3BossieT BU3yanM3npoBaTe AONOMHUTENbHYO MHdopMauuio. ObpaTuTbcs K
naparpady “KHonku co cneumanbHbiMy dpyHKUmMAMU naHenn AOP” MHCTPyKUMIA no
paboTe aTOM NaHenw.

Cnoco6 MHOrokpaTHoM BU3yanu3auun: Npu HaXxaTnm 3TON KHOMKN B TEYEHNN 2 CeKyHA
Ha niobom napameTpe, HaxoAsLeMCs B 3TOT MOMeHT B paboTe, 6yaeT Bu3yanuanposaHa
cnegywwas uHgopmauusa: 1. HanpsbkeHne TOCTOSHHOrO ToKa MPOMEXYTOYHOM Lenu
(ykasbiBaemoe Hagnucbto d — unita V). 2. Tok Ha Bbixoge (A). 3. HanpskeHue Ha Bbixoae
(ykasbiBaemoe Hapnucbto 0 — unita V). 4. Yactota Ha Bbixoge (Hz). 5. BbibpaHHoe
3HaveHne napametpa PO0005. (ecnn P0005 3anporpamMmupoBaH ANs BW3yanusaumu
OOHOrO U3 BblllEeYyKa3aHHbIX 3HayeHWn (oT 1 Ao 4), Torga OHO 3aHOBO He OyadeT
BM3yanunsnposaTbes). MNpy NOMOLLM NOCNEAYIOWMNX HAXaTUIA Ha KHOMKY MOXHO yNpaBnsaTh
yepedylLMMcs MNMepexofoM  Ha BbllleyKka3aHHble Busyanusauun. [pu gnutensHom
MOBTOPHOM HaXaTuW 9TOM KHOMKW MOXHO OyAdeT BbIATM C 3TOM  MHOFOKpaTHOW
BM3yanusaumm.

Pacno3HaBaHue owmnbok: B cnyyae kakoro-nmbo aHomansHoro gencrans SED2
OTKIO4aEeTCH, UCMOMb30BaTh 3Ty KHOMKY A pacno3HaBaHWs OWNBOK.

DYHKLUMA cKauvka: ucxoadst ¢ nmboro napametpa (PXXXX wmnum PXXXX), HaxaTb Ha
KOpoTKoe BpeMs KHomnKy Fn, 4Tobbl “nepeckakHyTb” Hanpsimyto Ha r0000, 3HauuT, ecnu
370 TpebyeTcs, TO MOXHO U3MeHWTb 1 gpyron napameTp. C r0000, Haxas eLle pas KHOMKY
Fn, MoxHO BydeT BepHYTbCS Ha MCXOAHYH TOYKy. Bo Bpems n3MeHeHus napameTpos
kHomka Fn moxeT ObITb MCnonb3oBaHa AN ckayka C OAHOro 3HaYeHUs Ha nocneayoulee,
HauyMHas OT MeHee 3HauuTenbHOro. [ns nonyyeHusi nHpopmaumm No Apyrum yHKUMAM
AOP, 0bpaTtutbcs k MHCTpyKUusiMm no pabote naHenu AOP.

Tonbko ana AOP

HaxaTtb OAHOBPEMEHHO KHOMKAU Fn u P ans toro, 4tobbl BOWTU B rMaBHOE MEHIO.

HocTyn Kk
napameTpam

HaxxaTne aTon KHOMKM NO3BONSET:

1. JocTyn K napameTpam
2. Bbixof 13 napameTpa ¢ NoaTBepXAeHWeM caenaHHoro Belbopa.

YBenuyenune
BEJTMYMHbI 3HAYEHUS

Haxumatb 3Ty KHOMKY ANs YBENMYEHW NOKasaHHOro Ha Aucniee 3HavyeHus. 3Ta KHomnka
NO3BOMSAET YBENMMUUTL TeKyLLee 3HaYeHe BO BpeMs BBEAEHVS napameTpoB. JTa KHomMKa
NO3BONSAET YBENNYNTL CKOPOCTL (BHYTPEHHWUI noTeHumomeTp asuratens MOP) py4HbiM
cnocobom.

YMeHbLIeHne
BEJTIMYMHbI 3HAYEHUS

HaxummaTb 3Ty KHOMKY AN YMEHbLUEHUSI MOKa3aHHOro Ha Ancniee 3HavyeHus. 3Ta KHonka
MO3BOMSAET YMEHbLUMNTb TEKyLLee 3HaYeHne BO BpeMs BBEAEHWSA NapaMeTpoB. 3Ta KHOMKa
No3BONAET YMEHbLUNTL CKOPOCTb (BHYTPEHHWI noTeHuuomeTp asuratens MOP) pyyHbim
cnoco6om.

47




lpozpammupoeaHue
[ns gocTyna K npoueaype NporpamMMUMpoBaHust, IecTBOBaTb CreayoLmMM 0bpasom:

HaXkaTb KHomky “P” n

—_

2 nossutcs cooblieHune T000 mrﬂﬂﬂﬂ

3 3aTeMm Haxumatb a 00 Tex nop, Noka Ha aucnree He nokaxetcs napameTp “P0010”
4  Haxatb “P”, 4yToObl BOWTW Ha CTpaHuUy M 3aTeM C MOMOLLbIO n nomeHsiTb cbyHkuuo ¢ 0 Ha 1, ons Toro, 4TOObLI

3anporpammupoBaTh ObICTPYIO CMEHY CTpaHuL;
5 HaxaTb cHoBa “P” ansa nogTBepXaeHus u Bbixoaa..

,El,anee HaXaTb KHOMKY n nepe|7m/| Ha cnepywuime ctpaHulbl U BbINOJIHAA 3TY XXe npoueaypy BBeCTU crieayrouine gaHHble:

CTpaHuua OnucaHue BenunuuHa, kKoTOpy0 HEO6XOAMMO BBECTHU
P0304 BonbT ¢ 3aBoAcKkon Tabnuyku aAsuraTens 06b14yHO 400 V
P0305 |tAmnep c 3aBoackor Tabnuykm asuratens
P0307 J:|I,<BBVITFa 1|_Vé(])1LI;.|I,HOCTb aBuratensi ¢ 3aBOACKON Tabnmyku
P0310 |Yactorta gsuraTtens O6bI4HO 50 Hz
P0311 KonnyectBo 060p0OTOB B MUHYTY C 3aBOACKON M-1

Tabnuyku gpuraTens
P1080 |MuHumanbHasa YacToTa ABuratens O6bI4HO 0 HZz
P1082 MakcumanbHas YacTtoTa asuratens O6bIYHO 50 Hz
P1120 |Bpems ycTaHOBKM HapaliuBaHus 060poToB O6bIvHO 20 cek.
P1121 |Bpewms ycTaHOBKM yMeHbLUEHNS 060pOTOB O6bIuHO 20 cek.

6 Tenepb, 4Ns TOro, YToObI BbINOMHUTL aBTOMATMYECKM NPoLEeaypYy pacyeTa NnapamMmeTpoB:
BblbpaTh cTpaHuLy P3900

~

oo

a Ha)kaTb Ha n ans Toro, 4Tobbl nepenTtn ¢ 0 Ha 1;

9 n HaXaTb Ha n ana noareepXxaeHna: aBToMaTU4eCcKku 6yp,eT ocyulecTBllieHa npouenypa pacyeta napamMmeTpoB

10 TMocne Toro, kak 6yayT 3anporpaMMMpoBaHbl yka3aHHble CTPaHULbI, HaxaTb Ha “P”, 4ToObl BbINTK C pexruma NporpaMMmMpoBaHust.

BHumaHue, nocne Toro, kak 6yaeT BbINOMHEH pacyeT napamMeTpoB C NMOMOLLbIO NPeayCcMOTPeHHoW dyHKumel Ha “P3900”, dyHkums
“P0010” nporpaMMunpoBaH1sa nNapameTpoB, paHee 3agaHHasa ¢ 0 Ha 1, aBTomaTuyecku Bo3BpalaeTcs Ha 0. [encTButensHo, ecnuv
dyHkuma “P0010” octanacb Gbl 3anporpammmpoBaHHOM Ha 1, TO M 4YacTOTHbIM Npeobpas3oBaTtenb ocTtancsa Obl B MOAanbHOCTU
nporpaMmmMupoOBaHnsi n He cMmor Gbl paboTaTb.

MpumeyaHue: YT1obbl BLINTM B PYYHOM pEXMME C NPOrpaMMUMPOBaHuUsi, BepHyTbCA Ha cTpaHuudy “P010”, HaxaTb Ha n nc

NOMOLLbO n , CHoBa nomeHsATb 1 Ha 0 Ans Toro, YToObI 3aBEPLUNTL (PYHKLMIO NPOrPaMMUPOBaHMS.

BHuMmaHue: BO3MOXHbIA BbIXO4 B PYyYHOM pexume, 6e3 BbINOMHEHWs pacyeTa napameTpoB, NMpedycMOTpeHHbIn Ha “P3900”, He
MO3BOMUT OCYLLECTBMTb TOYHbIA BBOA MapamMeTpoB 4YacTOTHOro npeobpasoBaTens.

BHumaHue: nocre BbINOMHEHUS pacyeTa, npedycMoTpeHHoro Ha “P3900” uvacToTHeIi npeobpasoBaTenb aBTOMAaTU4YECKU
BOCCTaHaBMnMBaeT HEKOTOpble napamMeTpbl, BBEAEHHbIE Ha 3aBode, Kak, HanpuMmep, MakcumanbHylo Yactoty Ha “P2000”, noaTomy
Heo6X0AMMO BEPHYTLCS Ha 3TW 3ajaHHble 3HAYEHUS U UBMEHUTb UX 3aHOBO.

3artem OeincTBoBaTh CrieayloLmm o6pasom:

11 HaxaTb n ;

12 HaxumaTtb a noka He nosisutcs “P0003” (KoHdmrypaumsa ans akcnepTos);

13 Haxatb “P” onsa Bxoga: nomeHsATb dyHKumio ¢ 1 Ha dpyHKuMio 3 (KoTopasi MO3BONSET BU3yannampoBaTb BCE CTPaHMWLbI); 3aTeM
HaxkaTb CHoBa “P” ans noaTBepXaeHus U Bbixoaa.

14 HaxumaTtb a noka He nosisntcs “P0006” (CtabunbHas Bu3yanusaumsa 4acToTbl HAa BbiXxoAe”): HaxaTb n YTOObI BOWTH,
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NOMEHATb (*)yHKLlIMO c2Ha (byHKLI,I/IIO 4 » 3aTeM HaxaTb n per confermare e uscire.ansa noaTeepXaeHua n Bbixoaa.

15 Bbibpatb cTpaHuly “P0700” (MCTOYHMKM CUrHanbHbIX KOMaHA): Ans Toro, YTobbl BbIOpaTh MOAaNbHOCTb UCTOYHMKA CUrHana

Haxartb n Ansi Toro, 4ytobbl BOWTK B noAcTpaHuuy 1 Busyanuamposats:“IN000” (MuTaHve B aBTOMaTUYECKOW MOAANBHOCTK):
3aTeMm, BbIOpaTb 2 (C TeM, YTOObI BXOA curHana obin ¢ knemm, ans paboTbl B aBTOMATUYECKON MOAANbHOCTH);

16 eule pa3s HaxaTb Ha n Ans Toro, 4tobbl cHoBa BoWTK Ha “P0700”;

17 C NOMOLLbIO KHOMKM n BblbpaTh Tenepb “IN0O01” (MuTaHue B py4HON MOL4ANbBHOCTM),

18 BbIGpaTb 1 (Bx0A4 curHana ¢ BOP ans paboTbl B py4yHOW MOAanbHOCTH);
19 BbIOpaTb 3aTeM cTpaHuly “P0756” (Tunbl BXOQHOro curHana)

20 HaxaTb Ha n Ans Toro, 4tobkl BonTK Ha “IN000”;.

21 BbIGpaTb 2 (gns TOro, 4Tobbl BEIOpaTh curHan nctoyHmka 0 :20 mA)

22 cHoBa HaxaTtb Ha P 1 KHOMKy n

Tonbko Ons yacmomHo20 npeobpazosamerisi MM440:
23 BbibpaTb cTpaHuuy “P1237” (3apecTBOBaHMe TOPMO3HbLIX peocTaToB): BBECTU 1, nnu xe BbliOpaTb 3Ha4YeHus criegytoLlen
Tabnuubl

0 — [esakTnBmpoBaHoO
1 - 5% uukna paboTbl
2 — 10% uukna paboThbl
3 — 20% uukna paboTbl
4 — 50% umkna paboThbl
5-100% umkna Harpysku

24 3aTem BoWTK Ha “P1820” (HanpaBneHue BpalweHUs aBuraTensi) 1 BbIOpaTh Xenaemoe HanpaeneHne BpalleHus.
25 C NOMOLLbH KHOMKK n BbIATK Ha “P2000” (MakcumanbHas YacToTa): HaxaTb n YTOObI BOMTU Ha CTPaHWLLY U C MOMOLLIbHO

KHOMKM n NOMeHATb YacToTy Ha 52,60 Hz

26 HaxaTb CHOBa Ha n Ans NoATBePXXAEHUs 1 BbIXoAa.

27 BepHyTbcs Ha cTpaHuuy “P0003” 1 BepHyTbCs € 3 cHOBa Ha 1.
28 BepHyTbcA 3aTeM Ha cTpaHuuy I'000

29 Bbiitn, HaxaB a

BHumaHue: He 3abbiTb yCTaHOBUTL Takke 2 mukpoBblkitodaTtens DIP-SWITCH Ha nonoxeHne ON.

I'Ipmmeanme: yCTpOﬁCTBO BO3BpaLlaeTcAaA aBTOMaTU4YeCKM Ha BU3yannsauunio, eClim  HUKakaa KHOMKa He HaXunmMmaeTcda B Te4deHue
HECKOJIbKMX CEKYyHA.

BHumaHue : napameTtp P0640 npeacraenset cobor dakTop “% cBepxHarpy3ku asuratens” (B amnepax) OTHOCUTENbHO napameTpa
P0305 (Amnep c 3aBoAcKon Tabnuukm).

Y6paB nuTaHuve, NoaoxaaTb OKONO 5 MUHYT npexae, YeM OTKpbiBaTh Npubop. JIMHEeNHble KOHOAEHCATOPbl OCTAKTCA MOA OMacHbIM
HanpsbkeHMeM faxe nocne Toro, Kak nutaHne 6yget otcedeHo. Knemmbl L1, L2, L3, U, V, W mMoryT Haxogutbcsa nog OnacHbIM
HanpsPkeHWEM Jaxe B TOM Criydae, Koraa 4YacToTHbIN npeobpasoBaTtenb He OyaeT paboTtaThb.
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COD. MO7979ND rel. 3.2 01/13

PEKOMEHOAUWK MO NOAKITKOYEHNIO LMV5x

CoeanHeHns, noaBepXKeHHbIE BO3AENCTBUIO ANIEKTPOMArHUTHbIX MOMEX, CBA3aHbl C
LUMHHBIM Kabenem (nuHerHbIn kabenb NpuBoaa, PLL52), kabenem gaTtymnka obHapyxeHus,
kabenem gaTymka CKOPOCTU, CUrHanbHbiM kabenem 4-20 MA, koTopein ynpasnseT VSD.
BxoaHble n cunosble kabenu (400B n 230B) gomkHbI 6bITb NPONOXEHbI OTAESTbHO OT
cuUrHanbHbIX kKabenen.

Kabenb WuHbI Mexay NaHenbio ynpasrneHUs: U roperikon n Mexay ropenkon n nnaTtom
PLL52

(ncnonb3yeTtca Npy HeobxoAUMOCTU perynupoBaHus ypoBHA O2) oormKeH OblTb NPOMoXeH
OTAENbHO U BAANW OT CMNOBbLIX Kabenen.

Mpn HeoBXxoAMMOCTY NPOKaAKN ONNHHBIX Kabenen pekoMeHayeTCs NOMECTUTb LUMHHbIN
kabernb B TPyOy MM MeTannmyeckyto 060M04Ky: KOHLbl 060M04KN JOMKHbI ObITh
3a3eMreHbl C MOMOLLbIO COOTBETCTBYIOLLMX Konew,.

Mexgy VSD v aBuratenem nponoxunte aKpaHMPOBaHHbIN TPEXNONIOCHLIN Kabenb Tuna
FG70H2R+T (cm. MNpunoxeHue 1).

N oBuratenem; sasemrneHme JOMKHO HaxoanTbCa BHE 3KpaHa.

OKpaHMpOoBaHWe OOIMKHO A0X0auTb A0 HWxKHen Yactn VSD n no pacnpegenurenbHon
KOpobkn aBuratens.

OKpaHMpOBaHHbIV kabenb JOoMmkeH 6bITb COeMHEH C 3KBUMOTEHLUMAarNbHbIM 3a3eMIieHneM
¢ 060X KOHLIOB, nyyLle C NOMOLLbI0 NOAXOAALMNX Konew,.

B npoTvBHOM cnyyae MOXHO MCMOMNb30BaTh U CTaHAAPTHbLIN Kabenb, HO MOMECTUTL €ro B
Tpyby unm metannuyeckyto o60504Ky (KOHUbI 060M104KM AOMKHbI BbITh 3a3eMIIEHbI C
MOMOLLIbIO COOTBETCTBYHOLLMX KOSEL) U BHELLHUIW NPOBOA AS1A 3a3eMIieHns ABuraTens.
Kabenb gns curdana 4+20 MA, ynpasngatowiero VSD, gormkeH 6bITb 9KpaHMPOBaHHbIM,
TOnbKo 60okoBble KOHLUbI LMV5X noakntoyeHs! K Knemme ypaBHUBaHUS noTeHuuanos. Ecnu
VSD HaxoauTcsa He B naHenu ynpasneHus, kabenb AomkeH ObiTb NPONOXeEH OTAENBHO B
MeTannmyeckon obornoyke, 3a3zeMneHHON ¢ NOMoLLbIo KoneL.Ymo kacaemcsi kabers
Oamyuka ckopocmu u kabesisi Oam4yuka obHapyxeHusi QRI, nponoxume kabersb
«Ethernety kam.5 unu 6 8 memarnnu4eckol 060s5104Ke (C KOHUaMu, 3a3eMIEeHHbIMU C
MoMowbro Korsey) u omoesibHo om Kabersisi 0suezamernsi.[1ocKkonbKy damyuk Ucrnosnb3yem
mpu rpoeo0da, pazdesiume u ckpymume rnapbl, Ymobbi usbexams wymos.B kayecmee
anbmepHamuabl MOXHO UCrosib308ame sumou kabersnb 3x2x0,50 muna Liycy (cm.
lpunoxeHue 2).B cny4yae sepcuu yrnpasneHuss mpummepom O2 damyuk O2 u nnama
PLL52 domxHbl 6bimb coeduHeHbl sumbiM kaberiem 3x2x0,50 muna Liycy (cm.
lNpunoxeHue 2).NB: ecrniu oba KOHUa 3KpaHa MoOK/O4YEHbI K 3emrie, ybedumech, 4Ymo OHU
umerom oOuHaKo8bIl nomeHyuasn.Ecnu ecme pasHuua 8 Harnps»KeHuu, 3asemaume
morsibKo 00UH U3 d8yx, 06bIYHO mom, KOmopbil briuxe K camomy criabomy, ¢ MoYKu
3peHust OMC, komnoHeHmy. B nirobom criydae ycmyrnume Mecmo yrnpasneHuro 20penkod,
mo ecmb 3a3emMsume KOHeu, 3KpaHuposku, bnuxadtwut Kk LMV.Hanpumep, kabernb mexady
LMV u VSD, ecnu skpaHupogaHue umeem mosibKo 00UH KOHeU, NMoOKIHYEHHbIU K
3emMrie.3a3eMIIeHU, 3mom KoHey, 0omkeH 6bimb co cmopoHbl LMV.
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Annex1 — Example for motor cable

Separatore
Aszembling

Gusina
Cuter sheath

" CARATTERISTICHE TECNICHE
Calore delle anime: UNEL 00722 / VDE 0293 (Tab. 8)
Conduttori: rame rosso elettrolitico normativa CEI EN 60228 C1.5 (Tabella 9)
Isolante: elastomero silanico di qualita G7 normativa CEI 20-11 - CEI EN 50383
Separatore: nastro poliestere-mylar
Schermatura: a treccia capillari di rame rosso elettrolitico cop. > B0 %
Guaina esterna: PVC di qualita Tm2 normativa CEl 20-11 - CEI EN 50363
Colore della guaina: Grigio RAL 7035
Prova N.P. verticale: su singolo conduttore o cavo isalato normativa CEl EN 60332-1-2
Prova GAS emessi: durante la combustione normativa CEl EN 50267-2-1
Resistenza agli olii: normativa CEl 20-34/0-1
| Prova NP.I: normativa CEl 20-22/2
Resistenza elettrica: | relativamente alla sezione normativa CEl EN 60228 (Tabella 9)
| Tens. nominale Lia/J: | DB KV ,
Tensione di prova: 4000 V
| Temperatura d'esercizio: (-25°C+ +90°0)
Temperatura di corto circuito: |~ 250 °C |
- Marcatura: BERICA CAVI S.PA. (V) FG70HER + T 0,6/1 kV O.R. CEl 20-22 |l C€ Anno/Latto - N® Anime x Sezione + T

minimo 15 volte diametro esterno

Raggio di curvatura:

( TECHNICAL FEATURES
Cores colour code: UNEL 00722 / VDE 0293 (Tab. 8!
Conductors : fine wires siranded of bare copper CEl EN 60228 C1.5 (Tab.S) rule
Insuiation: G7 quality rubber CEl 20-11 - CEl EN 50363 rudes
Assembling: polyester-mylar tape
Shigld: bare copper braid 80% covering
Cuter sheath: TM2 quality PVC CEl 20-11 - CEl EN 50363 rules
Sheath colour code: Grey RAL 7035
Vertical fire retardant test; | on single conductor or insuiated cable CEl EN 50332-1-2 rule
Emission GAS test: during the combuistion CEl EN 50267-2-1 rule
Oil resistant test: CEl 20-34/0-1 rule
Flame retardant test: CEl 20-22/2 rule
Electric resistance: acconding to CEl EN 60228 (Tab. 9
Working voitage: 0671 kv
Testing voltage: 4000V
Warking temperature: {-25 °C + +890 °C}
Short eircuit tempersture: | 250 °C
Cuter printing: BERICA CAVI S.PA. (Wi FG70HER + T 0,671 KV OR. CEl 20-22 Il CE - Year/Lat - Nr. of cond. by cross sect. + T.
Bending radius: cable outer dismeter x 15

lEE N 3




/ TIPO @ ESTERND PESO CODICE / TIPO @ ESTERNO PESO CODICE
MEDIO MEDID PRODOTTO MEDIO MEDIO FRODATTO
TYPE MEDIUM MEDIUM TEM TYPE MEDIUM MEDIUM ITEM
& OUTER WEIGHT CODE 2 ouTER WEIGHT CODE
n° x mmé mm ka x km n® x mm’ mm kg x km

1.5+ 161,56 108 1730 B5B803150
25+ 1626 1286 2540 B5B03250
34 + 164 15,8 3656,0 B5B03400
36 + 166 17.4 4970 BHB03600
3x10 + 1610 20,6 730,0 | B5B031000
3x16 + 1616 248 1095,0 | B5BO31600
3x25 + 1625 301 1680,0 | B5B032500

/ EC).




Annex 2 — Example for sensor cable

CAVITIPO “Li-YCY-P”
A COPPIE SCHERMATI A TRECCIA

IMPIEGO: Cavi schermati per segnali e trasmissione dati per
applicazioni in elettronica ed informatica, efficaci contro le interfe-
renze elettromagnetiche ed atti ad offrire una protezione contro
influenze capacitive dovute a campi elettrici,

CABLESTYPE “Li-YCY-P”
TWISTED PAIRS, TINNED COPPER BRAID SHIELD

STANDARD USE: Signal and data transmission shielded cables
for electronics and information technology applicatiens,
effective against electromagnetic interferences and suited to offer
protection against capacitive influences due to electric fields.

GUAINA
JACKET

SCHERMO
SHIELD

CONDUTTORI
CONDUCTORS

ISOLAMENTO
INSULATION

SEPARATORE
ASSEMBLING

CARATTERISTICHE TECNICHE TECHNICAL FEATURES

CONDUTTORI;

Flesziblli in rame rogso

sec. CEl 20-20 (IEC 228) CI. 5, VDE 0295 CI. 5, NF C32-013
(0,34 mr? : VDE 0295 C1.2)

CONDUCTORS:

Flexible bare copper conduciors

CEl20-29 (IEC 228) C/ 5, VDE 0285 Cl. 5,
NF C32-013 Ref. (0,34 mrr : VOE 0205 CL2)

ISOLANTE:

Polivinilcloruro (PVC)

Sec. CEI 20-11 Cl. R2, VDE 0207 CI. Y12
Codici colori: & norma DIN 47100

INSULATION:

Palwvinylchlorida (PVC)

CEl 20-11 Ol A2, VDE 0207 CL Yi2 Ref.
Colour code according to DIN 47100

SEPARATORE:

Mastro di polissters

ASSEMBLING:

Polyaster tape helically wound

SCHERMATURA:
A treccia di rame stagnato
Cordina di continuita a richiesta

SHIELD:
Tinned copper braid
On request with drain wire

GUAINA ESTERNA:

Polivinilcloruro (PVC)

Sec. CEl 20-20 CI. TM2, WVDE 0207 CI. Ym2
colore: grigio {diverso a richiesta)

JACKET:

FPofyvinylchioricie (PVC)

CEl 20-20 Cl. TM2, VDE 0207 Cf. YMZ2 Raf.
colour: gray or on raguast

RESISTENZA ELETTRICA DEI CONDUTTORI:
0,14 mm® <148 Ohm'kKm

0,25 mm® <79 Ohm'Em

0,34 mm? <55 Ohrm/Km

050 mm?® <39 Ohm/Km

0,75 mm% <26 Ohm/Km

1mm?: <195 Ohm'kEm

ELECTRICAL CONDUCTOR RESISTANCE:
0,714 mid: <148 Ohm/Em
0,25 mim: <79 Chmim
0,34 riré: <65 Ohm/Km
0,50 s <39 Chm/Km
0,75 mmér <26 Chm/Km
Tmnr: <185 OhmiKm

TEMPERATURA DI ESERCIZIO:
posa fissa: -26°C + 70°C
posa mobile: -15°C + 70°C

WORKING TEMPERATURE:
fixed instaliation: -25°C + 70°C
flaxing: -15°C + 70°C

RAGGIO DI CURVATURA:

15 volte il diametio del cavo

BENDING RADIUS:

15 times overall diameter of cable

TENSIONE DI ESERCIZIO:

WORKING VOLTAGE:

250V 260V
TENSIONE DI PROVA: TEST VOLTAGE:
1500V 1500 V

NN (@@

W
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CAVITIPO “Li-YCY-P”

A COPPIE SCHERMATI A TRECCIA

IMPEDENZA DI TRASFERIMENTO:

max 200 mohm/m (f<10MHz)

Standard
Arichiesta: s

PROVA N.P. FIAMMA:
5. CEl 20-35 (IEC 332.1)
. CEl 20-22 Il (IEC 332.3A)

CAPACITA' DI LAVORO:
cond/cond: 120 nF/km (nom.)
condfzsch: 180 nF/km (nom.)

\ XL
s
Z)

(L)
T

CABLESTYPE “Li-YCY-P”
TWISTED PAIRS, TINNED COPPER BRAID SHIELD

CAPACITANCE:
condfcond: 120 nFkm (nom.)
cond/shiald: 180 nE/km (nom.)

FLAME RETARDANT TEST:
Stancard: CEI 20-35 (IEC 332.1) Ref.
On request: CE 20-22 Il (IEC 332.5A) Ref.

SURFACE TRANSFER IMPEDANCE:

max 200 mohm/m (f<10MHz)

CODICE FORMAZIONE o esterno Peso medio CODICE FORMAZIONE g esterno Peso medio
medio Kg/Km medio Kg/Km
CODE TYPE outer Medium weight CODE TYPE outer Medium weight
diameter o Kg/Km diameter o Kg/Km
28.204.1.02.1.000 2x2x0.14 5.6 40.0 28.204.1.02.4.000 2x2x0.34 /.3 68.0
28.204.1.03.1.000 2014 59 47.0 28.204.1.03.4.000 3x2x0.34 /.8 82.0
26.204.1.04.1.000 4x2x0.14 6.2 61.0 28.204.1.04.4.000 A4x2x0.34 8.6 96.0
28.204.1.05.1.000 Sx2x0.14 7.2 68.0 28.204.1.05.4.000 Sx2x0.34 10.0 110.0
28.204.1.06.1.000 6x2x0.14 /.6 /6.0 28.204.1.06.4.000 6x2x0.34 10.6 130.0
28.204.1.0/.1.000 1%2x0.14 /.6 82.0 28.204.1.07.4.000 [%2%0.34 106 145.0
28.204.1.08.1.000 8x2x0.14 8.4 90.0 286.204.1.08.4.000 Bx2x0.34 11.5 150.0
28.204.1.10.1.000 10x2x0.14 9.8 118.0 28.204.1.10.4.000 10x2x0.34 13.0 180.0
28.204.1.12.1.000 12%x2x0.14 10.2 130.0 28.204.1.12.4.000 12%2¢0.34 13.5 220.0
28.204.1.16.1.000 16x2x0.14 11.2 160.0 28.204.1.16.4.000 16x2%0.34 15.2 250.0
28.204.1.18.1.000 18x2x0.14 1.7 186.0 28.204.1.18.4.000 18x2%0.34 16.0 2750
28.204.1.20.1.000 20x2x0.14 12.4 200.0 26.204.1.20.4.000 20x2x0.34 1/7.1 290.0
28.204.1.25.1.000 2ox2x0.14 14.0 273.0 26.204.1.25.4.000 25x2x0.34 19.5 400.0
28.204.1.02.3.000 2x2%0.25 5.8 54.0 26.204.1.02.5.000 2x2x0.50 /.6 /5.0
28.204.1.03.3.000 I2x0.25 7.0 65.0 26.204.1.03.5.000 Ix2x0.50 9.0 125.0
28.204.1.04.3.000 4x2x0.25 7.3 89.0 28.204.1.04.5.000 A4x2x0.50 10.0 140.0
28.204.1.05.3.000 542%0.25 8.0 99.0 28.204.1.05.5.000 S5x2x0.50 10.8 160.0
28.204.1.06.3.000 6x2%0.25 9.0 114.0 28.204.1.06.5.000 6x2x0.50 1.7 190.0
28.204.1.0/.3.000 %2%0.25 9.0 120.0 26.204.1.07.5.000 [%2%0.50 11.7 220.0
28.204.1.08.3.000 8x2x0.25 9.6 126.0 28.204.1.08.5.000 8x2x0.50 14.0 250.0
28.204.1.10.3.000 10x2x0.25 10.3 160.0 28.204.1.10.5.000 10x2%0.50 15.0 300.0
28.204.1.12.3.000 12%2x0.25 11.4 1/1.0 26.2041.12.5.000 12%240.50 15.7 345.0
28.204.1.16.3.000 16x2x0.25 13.1 238.0 28.204.1.16.5.000 16x2%0.50 17.6 450.0
28.204.1.18.3.000 18x2%0.25 13.6 248.0
28.204.1.20.3.000 20:62x0.25 14.2 275.0
28.204.1.25.3.000 20x2%0.25 16.4 340.0




CAVITIPO “Li-YCY-P” CABLESTYPE “Li-YCY-P”

A COPPIE SCHERMATI A TRECCIA TWISTED PAIRS, TINNED COPPER BRAID SHIELD
CODICE FORMAZIONE @ esterno Peso medio CODICE FORMAZIONE @ esterno Peso medio
medio Kg/Km medio Kg/Km
CODE TYPE outer Medium weight CODE TYPE outer Medium weight

diameter o Kg/Km diameter o Kg/Km

28.204.1.02.6.000 2x2x0.75 8.6 103.0 28.204.1.02.7.000 2x2x1 9.4 122.0

28.204.1.03.6.000 320,75 9.0 128.0 28.204.1.03.7.000 32 11.5 179.0

28.204.1.04.6.000 4x2x0.75 10.6 167.0 28.204.1.04.7.000 Ax2x1 12.8 2370

28.204.1.05.6.000 2%0.75 12.0 215.0 26.204.1.05.7.000 x2x1 13.8 297.0
28.204.1.06.6.000 Bx2x0.75 12.8 240.0
28.204.1.07.6.000 7x2x0.75 12.8 265.0
28.204.1.08.6.000  8x2x0.75 14.6 306.0
28.204.1.10.6.000 10%2x0.75 16.0 355.0
28.204.1.12.6.000 12%2%0.75 1/7.0 405.0
28.204.1.16.6.000 16%2x0.75 20.5 565.0




SIEMENS
Appendix: Example for wiring, earthing and shielding the LMV5-System

VSD
Siemens MM440

Cabinet

CAN-Bus
shielded
cable

X52.2 _‘:f-j ==
-
"VSD - Fan Motor"
Separate conduit &

X52.4 = 7 '

= | shielded line voltage cable! : :
» ’ Separate plastic conduit
Metal plate = FE . x5 2 XSO for high voltage ign. cable

L ===
Power Honafer
supply "LMV5-VSD"
Line Shielded @ ié
Low voltage

Lo
voltage
cable

|

Shielded
Low
voltage
cable

Cable duct 1 for Low voltage:

- CAN-Bus

- Speed sensor VSD

- Release & set point to VSD

- Temp.- Pressure- Sensors for LC

Power supply
Line voltage

Cable duct 2 for Line voltage:
- Ignition

- Gas valves

- Other Line voltage signals

Datei: LMV5- EMC-Recommendatins, earthing shielding cabeling 2012-05-30.doc AP 183 /KO 303 2012-05-30 Page 13/13



ATTENTION: for the proper
burner adjustment, it is
necessary to install a fuel
meter for each burner.

Addendum 4: LMV52... with O2 trim
control and O2 module

General

The LMV52... system is an extended LMV51... system. A special feature of the
LMV52... is control of the residual oxygen content to increase the boiler’s efficiency.

In addition to the features of the LMV51..., the LMV52... provides O2 trim control, con-
trol of a maximum of 6 actuators, control of a VSD, and acquisition of cumulated fuel
consumption and current fuel throughput. The LMV52... system uses an O2 sensor
(QG020...), an external O2 module, and the standard components of the LMV51... sys-
tem.

The PLL... O2 module is a detached measuring module for the QG020... sensor and
for 2 temperature sensors (Pt1000 / LG-Ni 1000). The module communicates with the
LMV52... via CAN bus.

The fuel meters must be connected directly to the fuel-related inputs of the basic unit.
On the AZL5... display and operating unit, the individual consumption values can be
read out and the meter readings can be reset.

Flue gas
temperature sensor.
hY

—_—

|_ \

Supply air
temperature
sensor

02 module
PLL...

CAN

A
7550207¢/1208

LMV52.200...
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ATTENTION: for the proper burner adjustment, it is necessary to install a fuel meter for each burner.



Determination of the
maximum cable length

The maximum cable length between transformer and CAN bus users is dependent on
the type of cable (cross-sectional area), the number of actuators and the type of actua-
tor used (current).

The following graphs can be used to determine the maximum CAN bus cable lengths
between the transformer and group of actuators or the AZL5..., depending on the rele-
vant influencing factors.

The assumption was made that the actuators within the group are close to one another.
The minimum cross-sectional area for the system examples shown results from the
start of the curve.

The maximum cable lengths for the defined system cables AGG5.641 and AGG5.631
result from the points of intersection in the graph.

50

/
o /
44 /

|
|
|
42 I e
|
|
!
|

—

pd
d

40

38 /

36 %
/

34 /

32 1—AGG5.631 /' AGG5.641
30 €

28

Y
A

>,
v

Maximum cable length in m

\\\ ]
\\ \\\\\

2t 4 <
22 / 4/ ! N -

20 / /
F ~_
/

&\

18 /
16 /
14
12 e

10
/
8

\ \

\ \

s~ O

N

7550d13e/0308

[
I
I
I
|
|
I
|
2

o

0.5 1.25

Cross-section area in mm2 ——>
AGG5.631 (cable type 2)
AGG5.641 (cable type 1)

@ 1xSQM45.. (B) 2xSQM4S...

@ 2xSQM45.. (@ 1xSQM45...+1x SQM4S...
® 3xSQM45.. (@) 2xSQM45...+1x SQMA4S...
@ 4xSQM45... 3 x SQM45... + 1 x SQM48...

CAN bus connection between transformer and actuator group

When connecting a PLL52... O2 module, the maximum permissible cable
length of a network is to be reduced by 2 m.

Example: - System cable: AGG5.641 (connecting cable to the actuators)
- Actuators: 2 x SQM45...
The point of intersection of the vertical line for the AGG5.641 (1.25 mm2) and curve @

(2 x SQM45...) gives a maximum cable length of 33.4 m between the transformer and
the group of actuators.
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| |
Example 1 Installation of all components in the burner;
CAN bus cable «LMV5... »shielding last actuator » 20

Fixed internal SA1 SA2 SA3 Jl-"-"\m-" SA 4
bus t L
® teminazen SOM4_ Sanma_ some_ | \[ same.
B No buss B No buse By No buss \Ig Eus
termination termaation terrmicalion terminaton

T

max, bus cable lenght
LMVS. ~AZLS1,.: 80 m /
AGGS.651 ~—
]
max, bus cable length
LMVS,, =S0OMS,., 20 m
AGGS.641
RAST3.5 | . .,
transformer - - ,
Power Ire K52 H
max, 3 m AC212V '
> > SRS
M e i Cl=lE
AC112V = E B e e el =T
R BE3RE:
i
—1 1
F3T4 o ]
I—E = *
=
F2T4
T X10-01
CANL CANH
Lo LMV5... Basic unit
Power transformer 1 o T
AGGS5.2xx T Txa_o_‘ saliatidertans

N L

Note on example 1 Total length of CAN bus cable < 100 m
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Example 2

LMVS5... basic unit in the control panel, actuator on the burner;
CAN bus cable «LMV5... - SA» >20m

X . Jumper
Control panel Fixed internal ACT1 ACT 2 ACT 3°umper_ ACT 4 Burner
bus termination SQM4... SQM4... sQM4... SQM4...
o ] o]
No bus E No bus E No bus o
termination termination termination o termination
Sub-D 2
| &
cgnnector cc 3 5 5 5 ¢ Max. cable length
)T S of power supply
Max. bus cable length < for actuators 3 m
LMV5..-AZL51..: 5 m —
AGG5.630 / 631 Only FallllF T4
_\ | ——f—_t|CANH
H CANL Max. bus cable length —_ —_———
GND ACT4 -ACT1: 20 m 1 \
AGG5.640 / 641 | |
E——
5 3 I | Power trafo 2
Max. bus cable length 1 AGG5.2...
Power supply LMVS...- ACT1: 75 m 1230V ] 12V JI
max. 3 m AC212Vv  RAST35 ﬁgggggg ; ggl o Not used
Trafo >|1> o =3 . FT2
M X52 | S e £ I
AC112V g<z(<z(uf§ ggz ° L N
5|3(5|2¥5 3(3|3 | |6
X51 X50
—i 1
F3 T4
— l ‘ 7550a04€/0304
F2T4
I
I
: X10-01
1 CANL CANH
I
|
1 | ___  LMVS5.. basic unit

Power trafo 1
AGG5.2...

X304

Notes on example 2

A

Total length of CAN bus cable <100 m

Whenever the distance between the LMV5... and the last actuator exceeds 20 m, or if
more than one SQM48 is used on the burner (refer to sizing chart “Determination of
maximum cable length®), a second transformer is required for powering the actuators.

In that case, transformer 1 powers the LMV5... basic unit and the AZL5... display and
operating unit (Fig. 1). Transformer 2 powers the actuators (Fig. 2).

With the CAN bus cable connections from the LMV5... (Fig. 1) to the first actuator (Fig.
2), the 2 voltages AC1 and AC2 on the LMV5... side must not be connected and only
cables CANH, CANL and M (+shielding) are to be connected to the first actuator (Fig.
2).

In that case, the actuators must be powered by a second transformer which to be lo-
cated near the actuators.

The power from that transformer (lines AC1, AC2, M) must be fed to the actuator
(ACT4 in the example above) and then connected through via bus cable AGG5.640
(cable type 1) to all the other actuators.

The fuses required for transformer 1 are accommodated in the LMV5... basic unit.

For transformer 2, these 3 fuses must be located close to the transformer (for type, re-
fer to Basic Documentation P7550).
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Example 3a Installation of all components in the burner;
CAN bus cable «<LMV52... & SA» > 20 m with 6 actuators and O2 module

Fixed internal ACT 1 ACT 2 ACT 3 ACT 4 ACT 5Jumper  ACT 6
bus termination
SQM45... SQM45... SQM45... SQM45... PLL52... SQM4... SQM4...
) o ) o3 o o
No b No b No b Bus B
[ Nobus g Nobus o bus g Bus, fg Nobus fg Nobus us
Sub-D >
connector 5 ‘ | 5 | 5 ‘ | 5 ‘ 3 ‘ | 5 ‘ l 5 ‘ o Max. cable length
Max. bus cable length S of power supply
LMV5.-AZL51...: 60 m \ < for actuators 20 m
AGG5.630 / 631 —
—\ ont
Max. bus cable length
LMV5..-SQMA4...: 20 m
AGG5.640 / 641
I Power trafo 2
i AGG5.2...
Power supply line
max. 3 m AC212V  RAST35
Trafo >[>| o >|> o
M £ £
P I B I P
AC112V 2Zlal5le 91Z|2|n|5|2
835226 3[5|3|925
X51 J L X50
| , | ]
|
|
|
| CANL CANH
|
|
l LMV52... basic unit

i%v(vseé.tzrifo 1 ——— 7550a16/0304

Example 3b Installation in the control panel, actuator on the burner;
CAN bus cable «<LMV52... & SA» > 25 m with 4 actuators and O2 module
PLL52...
bus erminiion SA 1 sA2 SA3 Jumper s 4 Jumper
SQM45... SQM45... SQM48... SQMA48... PLL52...
& No bus S| No bus & No bus Bus Bus
] termination ] termination Bl temmination termination o termination
Sub-D ‘ ‘ |
connector 5 5 5 3
Max. bus cable length
LMV5...-AZL51...: 60 m / /
AGGS5.630/631 Max. cable length
_\ Only of power supply
Max. bus cable length gﬁmf to actuators 10 m
LMV5x...-SQM4x...: 20 m GND
AGG5.640 / 641
—— —_
1
Power supply I
max. 3 m AC212V  RAST35 | Power trafo 2
wo| e e | REe 1 AGGS 2xx
ol R = P e o R =
AC112V 222552 222552 ot covered.
O|o|g|<|<|n  O|o|o|L|<|n FT2
X51 X50
—1 o
F3T4 J ‘
F2T4
T E—————
|
: X10-01
| CANL CANH
|
|
| S —— | ___  LMV52.. basic unit

Power trafo 1
AGG5.2xx

7550a19e/1006
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Notes on example 3a/ 3b

A

CAN bus cable with LMV52... and more than 4 actuators and O2 module PLL52...

On LMV52... applications with more than 4 actuators (SQM45...), a second transformer
is required for powering the extra actuators.

In that case, transformer 1 powers the LMV52... basic unit, the AZL5..., and the first 4
actuators.

Interrupt the connection between the components at a suitable location. On the ac-
tuator side, the 2 voltages AC1 and AC2 must not be connected but only lines
«CANH, CANL and M» (+shield) to the O2 module and the other actuator.

In that case, the actuators (SA5, SA6) and the O2 module must be powered by a sec-
ond transformer to be located near the actuators and the O2 module.

Connect the power supply line from that transformer to the O2 module PLL52... (in ex-
ample 3a «SA6» / in example 3b «Auxiliary terminal) (lines AC1, AC2, M) and from
there, via bus cable AGG5.640 (cable type 1), through to the second actuator (SA) and
the O2 module.

The fuses required for transformer 1 are accommodated in the LMV52... basic unit.

Optionally, the supply voltage can also be delivered via a conduit box and fed into the
connecting line between SA4 and PLL52...

Jumper SA 4
SQM48... PLL52...

E Bus E Bus
< termination o termination

7550a21e/1006

[

w

>

o~

8 Max. cable length

< of power supply
to actuators 10 m

DFT“ —

AC112V

——

: Power trafo 2

230V || 12V JAGGS'Z'"

not covered

Q For transformer 2, the OEM must fit the 3 fuses close to the transformer.
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02 module

In comparison with the LMV51... system, the extra components to be connected with
the LMV52... system are the O2 module and the O2 sensor QGO... and, optionally, the
combustion air and flue gas temperature sensors. The O2 module is to be connected to
the basic unit via the CAN bus. The O2 module must be located in the vicinity of the
QGO... (< 10 m), aimed at keeping interference on the sensitive detector lines as low
as possible. For sensor heating, the O2 module requires a separate mains connection
facility.

18.8.1 Inputs and outputs

- |
. E |
I}
1.0 |
I I | i c
| I | 'o ¢ ! o
| c I | '@ £ ! S
o gL | — O
| 2 I o | o O T 2
| Q il c | I o> = o c e
@ = 22 § g S5
I c i T Ea 3 = Qo
| S I o 653 8§ © o
Q < S @ B4 o
| o Il . | \_‘_ 8 Z .‘EE
H 1%]
E g £80f0f £
| T 1" [0) | ‘q_,oZ_:Zq;‘ o
| s " e} | ‘b—&(Dl—(DZ‘ =%
| .
| |
I |

7550a14e/0903

ERRIENENE
-z T2.5 IEC 60127-2/I HHH

o

Q

o

1= E
w IS W
w@ 199
zH 1 o
“2 1 Q
> o E
o)
B 2
o< o
ZZ w
20 3
zE w
w9 ~
8 %a 8 2 z
Achtung! S§3 S8 82
! . . . 2 >0 = < EE
Schutzleiterverbindung zwischen Gehause-Oberteils ¢ ¢ zs
und Gehause-Unterteil herstellen. g ¢ g ¢ g@
Important! a9
Make protective earth connection between 9% 88 T2, 38z,
. . z Z
the two housing sections. 5| 23553 J3353
| w | [ | | | | =
[ SRR A | c = | | c = I %
[ = N <A | S o | | S o | —
3 3 =] | =2 S Q g
o e | S5 | | L 5a ! o]
=R = A | S 2 | | Sz “>3 | > ;
| E [N E | | e o | | £ [o] s | K=<
[ RN | | [ | | a5 25
% o o €5 cz
L 5§ 8 1 1 8§5& | 52
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R B | | | | =%
| [N | | | | |
| [N | | | | |
I [} I I I I I
Temporary connection of
AZLS...
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SIEMENS

M7842

4319 2366 0

QGO20...

Montageanleitung Istruzioni di montaggio
Mounting instruction Asennusohje
Instruction de montage Instrucciones de montaje
Monteringsanvisning Monteringsinstruktion
Montage-aanwijzing Montasjeanvisning

Fragile

el

Zerbrechlich

E—
7842mb01/120

Flihler aus Keramik - zerbrechlich

Ceramic detector - fragile
Sonde en céramique - fragile

O2-Fiihler QG020... und
Rauchgassammler AGO20...

Voraussetzungen fiir eine korrekte messtechnische

Erfassung des O2-Gehaltes der Rauchgase:

A - QGO020... nur mit Rauchgassammler AGO20...

einsetzen

otk

Rauchgas
flue gas
gaz de fumée

Luft
air

7842mb07/0100

O2-detector type QGO20... and
flue gas collector type AGO20...

Presupposition for the correct measurement of the
02 content of the flue gases:

A - Use QGO20... only with flue gas collector type
AGO20...

Sonde 02 QGO20... et collecteur des
gaz de fumée AGO20...

Conditions requises pour une détection correcte
de la teneur en O2 des gaz de fumée:

A - Utiliser le QGO20... exclusivement avec le
collecteur des gaz de fumée AGO...

B - Einbauort des QGOZ0... so nahe am Brenner
wie moglich, in einem Bereich ohne Turbu-
lenzen und Inhomogenitaten. Nicht direkt im
Bereich von Klappen oder B6gen montieren.
Idealer Abstand: 5 x Kamindurchmesser.

B - Mounting position of the QGO as close as
possible to the burner, in a homogenous area
without any turbulences. Do not mount the
QGO20... in the area of dampers or curves.
Ideal distance: Five times the diameter of
the stack.

B - Lieu de montage du QGOZ0... Te plus pres
possible du brdleur, dans un domaine
homogéne sans turbulences. Ne pas le monter
dans le domaine des clapets ou dans les
courbes. Distance idéale: Cing fois le diamétre
de la cheminée.

C - Zwischen Brenner und Fihler darf keine Luft
in die Rauchgase gelangen.

D - Strémungsgeschwindigkeit 1...10 m/s.
Rauchgastemperatur am Messort < 300°C

C - No air must be allowed to join the flue gases on
their way from the burner to the detector.

D - Flow velocity 1...10 m/s. Flue gas temperature
at the measuring position < 300°C

C - Entre le braleur et la sonde, il ne doit pas
pénétrer d"air dans les gaz de fumée.

D - Vitesse d’ecoulement 1...10 m/s. Température
des gaz fumée au lieu de la mesure < 300°C

4319 2366 0
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Anschluss-Schema

6-adriges abgeschirmtes Kabel. Adern mdglichst
paarweise verdrillt. Abschirmung an Klemme GND
des RPO... . Abschirmung nicht mit Schutzleiter
oder M verbinden!

Anschlusskabel z.B.:

Wiring diagram

Shielded 6-core cable. Wires should be twisted in
pairs. Screen must be connected to terminal GND
of the RPO... . Do not connect the shielding to the
protective earth or M!

Connecting cable e.g.:

Schéma de raccordement

Cable blindé a 6 brins. Brins torsadés si possible par
paires. Blindage sur la borne GND du RPO... . Ne pas
connecter le blindage avec le conducteur de protection
ou M!

Cable de raccordement p.ex.:

LifYCY 6 x2x 0,20/ 22 oder LifYCY 6x2x0,20/22or LifYCY 6x2x0,20/220u

Liycy 6x2x0,20 LiYCY 6x2x0,20 Liycy 6x2x0,20

B1 (+) Signal O2-Messzelle B1 (+) Signal from O2-measuring cell B1 (+) Signal de la cellule de mesure d'02

M (-) Masse fir B1, B2 M (-) Ground for B1, B2 M (-) Masse pour B1, B2

B2 (+) Thermoelement-Spannung B2 (+) Thermocouple voltage B2 (+) Tension de thermocouple

M (-) M (-) M (-)

U3 (+) Signal Temperaturkompensations- U3 (+) Signal from temperatue U3 (+) Signal de I"élément de cpmpensation de
element compensation element température

G2 (-) Speisung Temperaturkompensations- G2 (-) Power supply for temperature G2 (-) Alimentation de I'élément de
element compensation element compensation de température

GND Masse flir Anschirmung GND Ground for screening GND Masse du blindage

3x 1,5 mm2: 3x1,5mm2: 3x1,5mm2:

Q4 Flhlerheizung (AC 230 V) Q4 QGO... detector heating (AC 230 V) Q4 Chauffage de sonde QGO... (AC 230 V)

Q5 Flhlerheizung (AC 230 V) Q5 QGO... detector heating (AC 230 V) Q5 Chauffage de sonde QGO... (AC 230 V)

‘é‘ Erde* # Earth* ‘é‘ Terre*

A

Vorsicht bei den Anschlissen U3 und G2!
Ein Fehlverdrahten der Anschlisse fiihrt zu einem
Ausfall des Kompensationselementes.

* Am RPO... steht nur 1 Erdleiterklemme zur
Verfligung. Beide Erdleiter missen auf eine
Klemme gefiihrt werden.

A

Caution when connecting U3 and G2!
Faulty wiring leads to failure of the compensation
element.

* At the RPO..., there is only 1 earth terminal
available. Both earth wires must be connected
to the same earth terminal.

A
T
i F
R
_ELg L[ a4 | as |
k5 E BE
HlS ®
© D
\_ T T
s W
NG
=
// /
I\ 3x1,5mm 2
/
L N M B1 B2 M U3 G2 GND Q4 Q5 =
RPO... |

A

Priére de faire attention lors des raccordements U3
et G2. Une erreur de cablage des fils de raccor-
dement conduit a une destruction de I'élément de
compensation.

* Le RPO... ne dispose que d’une seule borne de
mise a la terrre. Les deux fils de mise a la terre
doivent étre connectés sur la méme borne.

separat verlegen
lay cables separately

poser les cables
séparément
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Hinweise fiir Installation und
Inbetriebnahme

- Distanz zwischen Wand des Rauchgaskanals und
Rauchgasaustritt (B) des AGO20... min. 10 mm

- Die Kaminisolierung darf nicht Gber den Anschluss-
flansch hinausragen und dadurch den Fihlerkopf
isolieren (therm. Uberlastung).

Der Fiihlerkopf muss frei bleiben!
Strahlungswarme vermeiden; z.B. durch Warme-
leitbleche

- Bei der ersten Inbetriebnahme ist das Mess-Sytem
ca. 2 Stunden vor Gebrauch einzuschalten.
Bei kurzen Abschaltungen der Anlage (1-2 Wochen)
ist es empfehlenswert, das Mess-System (QGO...
und RPO) nicht auszuschalten.

- Wahrend des Aufheizvorganges kann der Fihler

falsch messen.

- QG020... nie im kalten Zustand bei laufendem
Brenner im Kamin einsetzen.

- Nach Fiihlertausch, Ansteuerung der Fiihler-
heizung uberpriifen.

- Spannung an Q4 - Q5 muss im 2 s Takt
pulsieren.

- Sofort auschalten falls Spannung nicht pulsiert
"= RPO austauschen

Commissioning and Installation Guide

- The distance between the wall of the flue gas duct
and the flue gas outlet (B) of the AGO20... must
be a minimum of 10 mm

- The insulation of the chimney must not project
beyond the connecting flange, thus insulating the
head of the sensor (thermal overload).

The head of the sensor must remain uncovered!
Avoid heat due to radiation, e.g. through thermal
conductive plates

- When starting up the plant for the first time, the
measuring system should be switched on approx.
2 hours prior to usage.
If the plant is switched off for short periods of the time
(1 to 2 weeks), it is recommended to leave the
measuring system (QGO... and RPO) switched on.

- During the heating up phase, the detector could
deliver an incorrect signal.

A

- Never use a cold QGO20... in the flueway while
burner is operating.

- After changing the sensor, check the proper
functioning of the sensor’s heating element

- Voltage at Q4 - Q5 must pulsate at 2-s intervals

- If voltage does not pulsate, switch equipment off
immediately
"= replace RPO

244

Instructions de mise en service et
installation

- La distance entre la paroi de la conduite de gaz et
la sortie des gaz de fumée (B) du AGO20... doit
étre d’au moins 10 mm.

- L'isolation de la cheminée ne doit pas dépasser
la bride de raccordement, c’est-a-dire couvrir la
téte de la sonde (surcharge thermique). La téte
de la sonde ne doit pas étre couverte! Eviter la
chaleur de rayonnement, p.ex. par téles thermo-
conductrices

- Lors de la premiére mise en service, le dispositif
de mesure doit étre raccordé environ 2 heures
avant |"utilisation. En case de courtes interruptions
de l'installation (1-2 semaines), il est recommandé
de ne pas déclencher le dispositif de mesure
(QGO... et RPO).

- Pendant |'operation d"échauffement, il est possible
que la sonde ne mesure pas correctement.

A

- Ne jamais introduire le QG020... a I’état froid ou
le laisser introduit dans la cheminée quand le
brileur est en marche.

- Lors d’'un changement de sonde, verifier le
signal de chauffage de celle-ci.

- Les tensions aux bornes Q4 - Q5 doivent
commuter toutes les 2 s.

- Déconnecter immédiatement en cas de non-
commutation des tensions

"= Echanger le RPO

I LT T T LT T T T T T T T T T T T T T T T 7
— &
D
_max. 45 - od
od 20-40cm| 41-60cm
AGO020. ...| ... .001A | .. .002A X 7842mb05/0499
Kerben beachten!
Observe notches!
Attention aux entailles!
Legende:
Stromungsrichtung

Direction of flow of flue gases

Direction du courant des

gaz de fumée

7842mb06/0499

4319 2366 0
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MaRbilder / Dimensions / Encombrements

QGO020...

80

244
140 104
53
[Te)
<
(S
7842mb02/0499

90

64

AGO20...
L
115
53,5
-
...... B
LT T T T TTTTTH N N N N N N A I
=
— : p
A
I N N N N N N A A O I 4
7842mb04/0499
L =180 mm fir AGO20.001A L = 180 mm for AGO20.001A
L =260 mm fir AGO20.002A L =260 mm for AGO20.002A
A = Rauchgaseintritt A = Flue gas inlet
B = Rauchgasaustritt B = Flue gas outlet
C = Kerbe C = Notch
D = Flachdichtung (beiliegend) D = Flat seal (enclosed)

L =180 mm pour AGO20.001A
L =260 mm pour AGO20.002A

A = Entrée du gaz de fumée

B = Sortie de gaz de fumée

C = Entaille

D = Joint d"étanchéité plat (inclus)
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LMV52... basic unit

PLL52...

Environmental conditions

LMV52... basic unit

PLL52...

240/253

Technical Data PLL52...

Refer to chapter Technical Data!

Mains voltage «X89-01»

AC 120 V AC 230V
~15%/+10 % -15%/+10 %

Safety class

I with parts according to 11
as per DIN EN 60730-1

Mains frequency

50 /60 Hz +6 %

Power consumption

Ca. 4 VA Ca. 4 VA

Degree of protection

IP54, housing closed

Transformer AGG5.210

- Primary side AC 120 V

- Secondary side AC 12V (3x)
Transformer AGG5.220

- Primary side AC 230 V

- Secondary side AC 12V (3x)

Storage DIN EN 60 721-3-1
Climatic conditions class 1K3
Mechanical conditions class 1M2
Temperature range -20...+60 °C
Humidity <95 % r.h.
Transport DIN EN 60 721-3-2
Climatic conditions class 2K2
Mechanical conditions class 2M2
Temperature range -30...+70 °C
Humidity <95 %r.h.
Operation DIN EN 60 721-3-3
Climatic conditions class 3K5
Mechanical conditions class 3M2
Temperature range -20...+60 °C
Humidity <95 %r.h.

Condensation, formation of ice or ingress of water are not permitted!

Terminal ratings, cable lengths and cross-

sectional areas

Refer to chapter «Technical Data / LMV5... and AZL5...!»

Cable lengths / cross-sectional areas

Electrical connection «X89»

Screw terminals up to max. 2.5 mm?

Cable lengths

<10 m to QGO20...

Cross-sectional areas

Refer to description of QGO20...
Twisted pairs

Analog inputs:

Fresh air temperature detector

Pt1000 / LG-Ni1000

Flue gas temperature detector

Pt1000 / LG-Ni1000

QGO020...

Refer to Data Sheet N7842

Interface

Communication bus for LMV52...
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Rettangolo


\_/_\
PLL52...
Flue gas temperature
Shield connection| X86.3 e :
Temperature sensor '
©| Pt/LG-Ni1000 X861 ¥ _—
® ; Pt/ LG-Ni1000 PLL52...
>< UTT
Signal reference | X86.2
PE — X89-01.4] Protective earth (PE)
- X89-014] -
. <Q
Supply air temperature : ()]
N ———— ——— X89-01.5| Power supply neutral Q
Shield connection | X87.3 ... : ' condugctor (L)
Temperature sensor i _%T_/i/
~| Pt/Le-Nitooo L X871 L — X89-016 Egrmif;grp?g live
Q Pt/ LG-Ni1000
l)TT
Signal reference | X87.2
QGO020...
4 N .
Nernst voltage (B1) | X81.1 X89-01.3| Q4 QGO... heating (L) 8
1
GND (M)[ X812 o I 8[o] X89-01.2] Q5 QGO... heating (N') | &
0] = = 8 0] X
Thermocouple (B2) X81.3 % 2 %: X89-01.1| Protective earth (PE)
0 o] 8 ] "
L GND (M)[ X814 ol s F ‘8o
Power supply
temperature X81.5 I &QGOZO... )
compensation (G2) /
Temperature X81.6
compensation (U3) I: ’ v
Shield connection
8 X85.1 12VAC1
12vAC2 o
- c 0
8 CANH X
>
[CRTe]
S X85.4 ANL
25 | e e
5 | X855 Signal ref
~ O ignal reference
- (PELV)GND
.......................................... LMV52 SQM4
S o % o o I
: : SHIELD h A h
FE
: White / wh White / wh
: O X84.1 12VAC1 ——
: Brown / brn Brown /brn <t
: X84.2 12VAC2
CANH : Yellow / yl CANH o o Yellow /v [~eg7 s CANH —,
CANH Bus
Green/ g ’ \ Green/grn X84.4 ANL E:l connection
Qo ‘ ‘ ) 9,0 \ / | X844 | C
GND; Black / blk o0 0o o o Black bk [ e = Signal reverenze g
: : oo | ] | o \/ (PELV) GND 3
FE FE BUS| @
— = ©
= - 2
\J—\ ~
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(CIBUNIGAS

Cepmudmkatel EAC
(EAC Certificate)

Y BaxxaeMblii KITMEHT!

Oupma «YUnb Y Huras» 3agBiisieT, uTo npuodpeTeHHasi Bamn ropeska
ceptuduimpoBaHa B Bareii cTpane.

B 3Toii KHyxuie Bel Halia€Te oMH AK3eMILISIP POCCUICKUX CEPTUdGUKATOB
B Tom cniyuae, ecrm Bam nonano0sTcs npyrue ceptudpukathl, npocum Ba
C CKauaTh UX WM pacrevaTtaTs B ¢popmare IO CO CIEAYIONMNX CANTOB:

www.cibunigas.com

Dear customers!

CIB Unigas SPA would like to inform you that the burners are certified in
your country. This booklet lists the EAC Certificates. Should you need
other Certificates, you can download them directly in PDF format from the
following site:

Wwww.cibunigas.com

KG417/046.1T.02.01855 ot 05-07-2024 pno 04-07-2029
KG417/046.1T.02.01856 ot 05-07-2024 pno 04-07-2029
KG417/046.1T.02.01857 ot 05-07-2024 pno 04-07-2029
KG417/046.1T.02.01886 ot 10-07-2024 pno 09-07-2029
KG417/026.1T.02.09.09630 ot 28-08-2023 po 27-08-2028

KG417/026.1T.02.09.09627 ot 28-08-2023 po 27-08-2028

M20904NX rev.02 10.2024


galardi
Evidenziato

galardi
Evidenziato

https://www.cibunigas.it/en/




CEPTHOMKAT COOTBETCTBHS

Ne EADC KG417/046.1T.02.01855

N? 0153570

OPUAH HHO CEPTHOHKAIIHMH - OC «Uenrp ceprnduranii «Mypacy 7K

0125 anpeas 2023 suizan Kuiprieekis Llentpon Axkpe urtapy iipg M2 l&PAJ\lﬁsm HAXQAICHUA:
Kuiprumckad PeciyQaika, topoil buwikek, 7-ii MHKpopafiod, L. 33/2, kB. 9: MeCT0 QCYWIECTRICHHS
JEATCALHOCTI: ropot Bilkex, i, Pazsakosa, 19: 1en: +996312975163: anekrporHad noyra: info.cc-
muraseinail e

Cepus KG

JASBHTLE!Ib  TopapnuieciBo ¢ OrpaHMYEHHOA OTBETCTBEHHOCTBIO
(KbIO. DHEPDKI HDKHHMPHHD)Y", _ BHH 200340022449 Mecto
naxosenss: PECAOYBIHMKA  KABAXCTAH, 050059, ropon. Aamarbl, bocTanibikeK il _paiiod,

Hpocnext Alb-Papad, gom 15, W1 [88 ten; +77273115140; anekTponnad noevra: infoleq-energy.kz

H3rOTOBUTEIb "C ;
ampudm;ggu4PuL*MmuummuwnbmmﬂIAMw er 2 of NoJ3
[Jua Qiang Road, Tian Lle District, Guangzhou 510623

HPOAYKLMSL  Lopeiki Guodtbe  (pOMBIILICIIEE  KOMOHHMPOBaHHEIC, Toprosoi Mapkn CIB
Unigas S.p.A. MOLCILI COLIACHO TIPMAOKEHI a2 AYCIE(aX) . CePUIAHbIA BRUTYCK .

KOATH BT EAIC  Conluco apuioAeHna Ha 2 JIHCTe ax)

COOTBETCTBYET TPEBOBAHHMANM  TexHutcesoro. AMEH y
0162011 "O He30nacHOCTH ANNAPATOS. pabOTAKULX HA Ta3000Pa3HOM TOILIMBE",

CEPTHOUKAT BbLJIAH HA OCHOBAIHMA  [lporoxona nensrransi Ne 75-11JIC ot 05.07.2024:
Fenwiratessibnii uentp LOO «l 30 «Aumare-Crautapo:. arTectar akkpenutaunn Ne KZ.T.02,E0367.
u1 30.00.2021 1. Akia_asainza_cocrosiis npoussonctea Nel374-CCr06-2024 or 02.06.2024 .
BLIIAHIIOIO OPrafloz 1o cepridurauny npoiyku QeO0 «lleutp Cepruduranny «Mypacy, aTTecTar
arxpeutranuy Ne KG 417 KLA.OCI1.046. Cxema ceprudmramuu: 1C

JOHOAHUTE IbHASE HHOOPMAIMA  Pasacnw 4-0 [OCT 21204-9. [ciicisue ceprudurara
COQTBETCTBLA. PACIPOCTPANCTCN. L LIPOAYKIIIO, TPOHIBCICHIYI) ¢ J1aTLl H3TOTOB/ICHHS MCOLITAHHOIO

oopasua 0l _3UABHI L ABAACICA YIOJIHOMOUCHULIM _THUOM _ H3TOTOBUIRAS  HA  OCHOBAHHH
agresopa Ned/KZ 2023 or 11.05.2023 1.

CPOK JIEHCTBUSL € 05.07.2024 110 04.07.2029

Pykosourreas (Voamosodenuoe
JTHIL0) OPLAHA MO CePTHOIKAUMD cenog bairare Omrcotaesiuy

{(D.HO)

FRCNCPT (IKCHEPT-ayaniop)
ORCHEPT B ORCHEPT LI-AVIHTOPBLI)) Capuesa Aanmoimait KymmybexosHa

thainfen) (DO}

EAL

HA KOTOPYIO PACTIPOCTPARSCTCS JIeHCTBIRG €2 COOTBETCTBUS
A o C }éepHxKr[&l NEPHETIE

[MPUJIOXEHHME

Kk ceprrdmkary cootsercrnust No EADC KG417/046.1T.02.01855

[lepeteHb KOHKPETHOR NPOAYKLUY ,

Ko TH

Nl B3N EASC

HaumeHosarve 1 0603Havenne Npogykumy, ee naroTosnTernb

Kon-so,
equHALa
13MepeHmns

Fopeikm B5109HbIE TPOMBILNERHbLIE KOMBUHNPOBAHHBLIE, Taprosoil mMapky CIB
Unigas S p.A. Mofienu®

|
|
J
1| 8416202000

" HYP90, HTP91, HTP92, HTP93, HTP512, HTP515, HTP520, HTP525,
HTP 1025, HTP1030, HTP1050, HTP1080, HTP2000, HTP25600, HTP90A,
HTPS1A, HTPG2A, HTPO3A, HTP512A. HTPS15A, HTP520A, HTP525A,

HTP1025A, HTP1030A, HTP1050A. HTP1080A, HTLX83, HTLX115, HTLX225,

HTLX92R. HTLX92.1, HTLX512R, HTLX512:1, HTLX515.1, HTLX520.1,
HTLX525.1. HTLX1030R, HTLX1030.1. HTLX2020, HTLX2030. HTLX2040,
HTLX3000

8416202000

URBS. URB10. URB15, URB20, URB25, URB30, URB32, URB35, URB40,
URB45, URB50. URB60, URB70, URB80, URB-SH5, URB-SH10, URB-SH15,
URB-SH20, URB-SH25, URB-SH30, URB-SH32, URB-SH35, URB-SHA40,
URB-SH45, URB-S$H50, URB-SH60, URB-SH70. URB-SHB0

L

8416202000

KTP90. KTPS1, KTP92, KTP93. KTP510. KTP512, KTP515. KTP520. KTP525,
KTP1025, KTP1030, KTP1050, KTP 1080, KTPBYS0, KTPBY91, KTPBY92,
KTPBY93, KTPBY510, KTPBY512, KTPBY515, KTPBYS520, KTPBY525,
KTPBY 1025 KTPBY1030, KTPBY1050, KTPBY1080, KTPBY2000,
KTPBY2500

8416202000

HS5, HS10, HS18, HP20, HP30, HP45, HP60, HP65. HP72, HP91, HP92,
HPg3, HP512, HP515, HPS20, HP526, HP1025, HP1030, HP1040, A23A,
A35A. HP73A. HPI0A. HPS1A HP92A HP9I3A, HP512A, HP515A, HP520A,
HP525A, HP1025A, HP1030A. HP1040A, HR73A, HRS0A. HRO1A, HR92A,

HRZ3A. HR512A. HR515A, HR520A, HR525A, HR1025A, HR1030A HR1040A,

HR73. HR90, HR81, HR92, HR93, HR512, HR515, HR520, HR525, HR1025,
HR1030, HR1040

5 | 8416202000

B57A, B88A, B88P, BY7A, B120A, B120P, B155A, B1565P, B205P. B153Y.
B205Y

Pyxosojurean (VIo:anomoueHHoe
ANN0) OPrana no cep 1 uduxaunu

[CINTNSA]

IKenepT (IKCnepT-ayuTop)

(IKCNEpPTb! (AKCNEPThI-ayANTOPbI))

Capuesa Armewsail KyninmyGexoana

(D10




EAL

ra

[MPMJIOXEHHUE

k cepTuduraty coorBerctBust Noe EADC KG417/046.1T.02.01855
[lepeueHb KOHKPETHOM HPOAYKLMHU ,

Ha KOTOPYH) paCHpOCTPEIéé(S’{l %%ﬁCTBPIN?pWWESCOOTBSTCTBHﬂ

Kopg TH
B30 EA3C

Kon-so,
eanHuua
N3MEpeHns

HaumeHoranne n o6o3Haqerne NpoaykUnn, ee NaroTosuTe b

[ Openkin BrI0YHBIE NPOMBILEHHBIE KOMBUHAPOBAHHBIE, Toprosov mapku CIB

Unigas S.p.A. mogenu:

[o2]

8416202000

KP60, KP65, KP72, KP73, KP90, KP91, KP92, KP93, KP512, KP515, KP520,
KP525, KP1025, KP1030, KP1040, KR73, KR90, KR91, KR92, KR93, KR512,
KR515, KR520, KR525, KR1025, KR1030, KR1040, KPBY65, KPBY70,
KPBY72, KPBY73, KPBYQ0, KPBY91, KPBY92, KPBY93, KPBY512,
KPBY515, KPBY520, KPBY525, KPBY 1025, KPBY1030, KPBY1040, KRBY65,
KRBY70, KRBY72, KRBY73, KRBY90, KRBY91, KRBY92, KRBY93, KRBY512,
KRBY515, KRBY520, KRBY525, KRBY 1025, KRBY1030. KRBY1040

)

8416202000

!

N870A, Q1300X, Q1520A, Q1520P, Q1520X, Q1520Y, S1600A, S1600P,
$1600X, S1600Y, S1700A, $1700P, S1700X, S1700Y, S1900A, S1900P,
$1900X, S1900Y

PykoBoauTeilb (YN01HOMOYEHHOE
JIML0) OPrana no ceprupuraumuu

IKCHEPT (IKCIePT-ayAUTOP)
(AKCNEPTHI (IKCNEPT LI-AYANTOPBI))

Bexenos Baiiare Quxcobaceuy
[N

Capuesa Aimeinai Kymmybexosrna
s (1O

TUPKEME

No EADC KG417/046.1T.02.01855 maitkemTHK cepTHHHUKATHIHA
[LlaikeiTnk cepTuGUKaTbIH KOAAOHYYra TapairaH

npon@ceri)nuf;l%lﬁw@ﬁ I8 754

EAGE ToM Cank
MpoaykuMsiHbIH aransillbl XxaHa GesrmneHnwm, aHbl xacan dsirapyydy (4eH.
TH Koa
c P Bupaurun)
CIB Unigas S.p.A cooga mapKacblHbIH SHEP XaWnbik Kypama 6nok oTTyKTapbi,
e, e moaenaep:
1 | 8416202000 | HTP90, HTPS1, HTP92, HTP93, HTP512, HTP515, HTP520, HTP525, HTP1025,

HTP1030, HTP1050, HTP1080, HTP2000, HTP2500, HTPS0A, HTP91A,
HTP92A, HTPI3A, HTP512A, HTP515A, HTP520A, HTP525A, HTP1025A,
HTP1030A, HTP1050A, HTP1080A, HTLX83, HTLX115, HTLX225, HTLX92R,
HTLX92.1, HTLX512R, HTLX512.1, HTLX515.1; HTLX520.1, HTLX525.1,
HTLX1030R, HTLX1030.1, HTLX2020, HTLX2030, HTLX2040, HTLX3000

2 | 8416202000

URB5, URB10. URB15, URB20, URB25, URB30, URB32, URB35, URB40,
URB45, URB50 URB60, URB70, URB80, URB-SH5, URB-SH10, URB-SH15,
URB-SH20, URB-SH25, URB-SH30, URB-SH32, URB-SH35, URB-SH40, URB-
SH45. URB-SH50, URB-SH60. URB-SH70, URB-SH80

3 | 8416202000

KTPS0,"KTR91, KTR9ZIK TPOSHKTRETONKRRS12, KiPal6; KTR520, KTP525;
KTP1025, KTP1030, KTP1050, KTP1080, KTPBY90, KTPBY91, KTPBY92,
KTPBY93, KTPBY510, KTPBY512,-KTPBY515, KTPBY520, KTPBY525,
KTPBY1025, KTPBY 1030, KTPBY 1050, KTPBY 1080, KTPBY2000, KTPBY2500

4 18416202000

HSS5, HS10, HS18, HP20, HP30. HP45, HP60, HP65, HP72. HP91, HP92, HP93,
HP512, HP515, HP520, HP525, HP1025, HP1030, HP1040, A23A, A35A,
HP73A HP90A, HPS1A, HP92A, HPI93A, HP512A, HP515A, HP520A, HP525A,
HP1025A, HP1030A, HP1040A, HR73A, HR90A, HR91A, HR92A, HR93A,
HR512A, HR515A, HR520A, HR525A, HR1025A, HR1030A HR1040A, HR73,
HR90, HR91, HR92, HR93, HR512, HR515, HR520, HR525, HR1025, HR1030,
HR1040

5 8416202000

B57A, B88A, B88P, B97A, B120A, B120P, B155A, B155P, B205P, B153Y,
B205Y

CepTudHKanusioo 6010HYa OPTaH/bIH
AKETEKYMCH (BHHrapbIM YKYKTYY anam)

IKRENEPT (IKCNEPT-aYANTOP)
(3KenepTTEp (AKCNEPTep-ayaAnTop.10p)

bexenos batarke Oaxcobaesuy

(hantinnsChL, aThi-KeHY)

Capuesa Armoinatt KvmmybexosHa

(PANHANACHL arbl-Kony




TUPKEME

[ H [ Ne LADC KG417/046.1T.02.01855 naiixerurux cepTu(dHKaTBIHA ! : MKEWK CEPWKA“I

[llakikeTuk cepTuUKATLIH KOLAOHYY'a Taparay k
l'lp(),‘lyéé[il) lSIth'H[e&KbN @13ﬂlﬂlﬁ755

Ne EADC KG417/046.1T.02.01855

l Cepusc KGNS (0153570

EASE TOM Caribl CEPTHOHKAUHA 100 BOIOHYA OPTAH EJXML&M@MAM_QQQQMMIM
Mpoaykt MsHLIH aTankiilbl Xana Benrunenuniun. ambl xacan Yeirapyydy (4eH.
TH Kogt Bupanri) UCKTETEH KOOMY IKONOMUKL MIHHCTHRITHITIHE K| ]
CIB Unigas S.p.A coofa MapKacbliHbIH OHOP Xalnblk kypama Brok oTTykTapsi, - 25 g kypan 2023k, Oepuaren Ne KG417/KIIA.QCIL046 akkpenurroeo arrectarsl, Typran xepu:
Moaenaep: I Keiprus  Pecnyvbaukacel, Buliker maapel, 7-u vukpopaitony, 53/2, 9; Jlapern: Bulukex maapei,
8416202000 KP60, KP65, KP72, KP73, KPS0, KP91, KP92, KP93, KP512, KP515, KP520, | Passakos k.. 197100 49963129751 63: 2I0KTPOHAYK 1104T ekl nf0.Co-muras@mail.ru;
KP525, KP1025, KP1030, KP1040. KR73, KR90, KR91, KR92, KR93, KR512,
KR515, KR520, KR525, KR1025, KR1030, KR1040, KPBY65, KPBY70, KPBY72, . - P
KPBY73, KPBY90. KPBY91, KPBY92, KPBY93, KPBY512, KPBY515, KPBY520, ‘ BHLAHPY YUY  SKoousepuiuiiug  yekreue

KPBY525, KPBY1025, KPBY1030, KPBY104Q, KRBY65, KRBY70, KRBY72, ‘ CNERGY — ENGINELRING)".  BHH _Q(),;ﬂQQ, 449 Typran xepu: Kasaxcran
KRBY73, KRBY90, KRBY91, KRBY92. KRBY93, KRBY512, KRBY515, PecuyGunrscnt, 050039, Azamret juapss, Boctanipix paiiony. Aub-Papadi npoctekricy, | 5-yil, mii.
KRBY520, KRBY525, KRBY1025, KRBY1030, KRBY1040 | Seics, 7273115 140: . =
8416202000 N870A, Q1300X, Q1520A, Q1520P, Q1520X, Q1520Y, ST600A, S1600P, ‘ Tk, 2ACKIPOLAYK IusTacks: infoliy-energy. ‘

$1600X, S1600Y, S1700A, S1700P, S1700X, S1700Y, S1900A, S1900P,
S1900X, S1900Y

OHAYPYYYY 'CIB UNIGAS S.p. A" Lypray xepu: Itranas. Via Galvani. 9. 35011 Campodarsego i
(P Hapern Kuait, Unin 2206, Tower 2 of No.3 Hua Qiang Road, Tian He District, Guangzhou,

510623
HPOAYKUMA  CIB Unigas S.p.A COOLA MApPKAChIHbIH _@HOP KARNLIK Kypuma O/OK OTTYKTAphL

MOACAACP: 2 OapaK THPKEMEIC LUIALLK , COPUAIBIK YLIAPYY .

EA2B TOU TH KOJ 2 Gapak rupxemere binaibii

TATANTAPTA BLYAMDBIK . Busow Gupnsvuprusmi Texuikansi peramenty BB TP 016/2011 "[as
FYPYLAOEY ULy ACHCH HLITCLELL T 3Y-1Y I COP.LYIL KOOKCY S /1yLY KeHYHie",

HAC 05.07.2024 4. Chl IHQM}I@MQKM.&AJM& bl
KZ.T.02.E0367;  Onaypywry  Tau .
TPOIYKLUMATAPILL umﬂdu&.mmwmmwypmuﬁmmummmﬁnpﬁgmuwﬂ

Gepunren, akkpeanttoe arrectathi No KG 417/KIIA OCIT.046 Ceprubukatustbiy cxemacht: 1C

|| KOLIYMHYA MAATBIMAT ; Gonyxiiop 4-6 MAMCT 21204-0 . Lllaprraps ssatia apasryynys
(| MOOUOTY. KLEMAT MOOMOTY OVIOMra THPKESATSH JKCOYaTaiHATRIK JIQKYMEHTTEpIe KOpPCOTYAreH.
LlaffKeurtuy cepIudmKarpl ChitiUliad Yy edaypy.iod Kynaeu vaprem (01.2022) ewnypyaren |
UPUAYKLHATA THeweayy. OryaMo oen 11.05.2023 -k, Ne 2/KZ 2023 keIHUMMHHHMH HerV3HHIE |
QIIYPYYUYHYH bLiTAPRIM YKYKIYY @1aMbl 00AYI CaHanat

\

1

?

I

|
1
CEPTU®UKAT TOMOHKYJIOPAYH HETM3MHIE BEPWLIM (.Jznmo_upomwﬂ,_li
|

\

|

l

CepruduKanusLioo 6010HYA OPralibii SEN
A€ CRYMCH (bIH) APBIM YKYKTYY 24aM) A NG 350 Berernog butiare O.aacobaesuy

KAPAKTYVYIIYK MOOHOTY  05.07.2024 6aur ' 'lt‘llLu

[PAMELINREAL, AThi- KBHY )

D

= N i { ,_\‘ plw— l4
IKCHEPT (IKCNEPT-aYAUTOP) ' él / \ “ 3
(OKenepiTep (FKCNEPTep-ayTopaop) .2 < Capuesa Ammpinati Kymmy6exosra B Cepruurauns oo 6010112 opraiibi Q‘- TR
(W ThamMAACE!, aTbIoKoN T 8 s A é ?
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[ Al ekl oMUY ECKITT CORE

CEPTHOMKAT COOTBETCTBHA

EH [ Ne EADC KG417/046.1T.02.01856.

Cepus KG N9 0153571

OPFAH TIO CEPTHOMKAIMH  OC «llenp cepruduiaium «Mypacs Ne K
o125 anpens 2023 Bpiaak Keiprbisekum LLquLMAMLamm_u
Kpiprsiackas PeciyOnuka, ropoi buuukek, 7-i MUK /
AcstelLHOCTIL: ropoa buukek, yii. Pas3akose s it 490
muras@mail.ru

ASIBUTE/Ib  Tosapiieciso ¢ orpadiiennoii orsercrsennocreio "Q ENERGY ENGINEERING -
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ﬂpos‘n;ﬂ&uﬂ)ap‘wm .IQ.J_L_‘_LLIL_L&B_ _Tell: 273 infol@q-

- M3FOTOBUTEJIb  "CIB UNIGAS S.p.A.": Meeto. naxounenus: MTAJIMA, Via Galvani, 9, 35011
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“ LOUOAHUTEABHASL MHOOPMALMS - Pasgeant 4-6 TOCT 21204-9. Jlclictane ceprudinkara
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Qiang Road, Tian e Diswict, Guangzhou 510623,

NPOJIYKLMS  Lopeiky OiodHb 1a30BLIE ~OPOMBUIICHHRIE, TOPropoil mapku CIB Unigas S.p.A.
MO U_JAJLQ_IMHMQ/MM,LBL__LUQ_L&LMMLMHM

KROJLTH BD/T FADC  coraaco npuiaokeris Ha_ | ayere(ax)

COOTBETCTBYET TPEBOBAHWNSAM  Texuuueckoro pernaventa Tamoxentoro cowosa TP TC.
016/201 1 "Q GezonacHocti annapatos, paboTaloumx Ha 1a3000pazHOM Torimee”

(EPTI/I(DMR'AT BbIIAH HA OCHOBAHWI ﬂmwmamwﬂc_or_oim

Henpmateapanii aenr.
DUCE U COCTOAIISL UPOUMEBOICT mJ\«,;L_,Z_LL_Q(LLQ._‘LQLQ. 06,2024 [, BLIIAHHOIO OPraHOM 0O

~ ceprupukanny nporysu OcOO «llentp Ceprudurain «Mypacy, arrecrar au:pﬂmam_._._}ﬁﬁ
A1 7/KLAOCILO46, Cxema ceprupuranmnn: 1C

COOTBETCTRIA _PACOPOCTPAHACTCA HA NPOAYKIIHMIO, NPOM3BEASHHYIO: C ATkl H3TOTOBICHHA HCTIBITAHHOIO.

~ obpasua |01 2022). 3a8BWTECIL  SBISETCA  YIOJHOMOUSHHBIM _JMLIOM W3TOTOBHTENA HA OCHOBAHUH.

LOBOPL KZ2023 or-11.05.2023 1.

CPOK JIEUCTBUSI  C05.07, ’U’A_DQJB L2429 BKINQYUTEILHO
7 o o

PyKoBOIHTEIL (YIOTHOMOYEHHOC
JMI0) Oprafa no cepTHhuranm berenos baiare Ocotaesuy

(DO

IRCHEPT OKCNEPT-ayin1op)
(OKRCHEPTBI (OKRCHEPThI-ay/IHTOPbL)) Mypaméexosa Iasoicavian Mypanioexoena

(DHO)

= FAS UG SN RO EC KA SO RIS

k ceptnduxaty coorsercteus Ne EADC KG417/046.1T.02.01856.
[lepeyetis KOHKPCTHOH 1IPOYKLMH |,

Hd KOTOPYIO pacripocTpa 8%%%;? I&%ICTBHN(})’IUTTS&FS‘GCOOTB6"[‘CTBI/IH

IMTPMJIOXEHUE

o Kon-Bo,
< Kop TH

Ne B3 EASC HanmeHoBaHue 1 0603HaYeHEe NPOAYKLUN, €€ N3rOTOBUTESb eAuHMua

e e n3MepeHus

[openku 611o4HbIE ra3oBbie NPOMBbILLNEeHHbIE, Toprosoi mapku CIB Unigas

S.p.A. mojienn

1| 8416208000 JPIORIPI s TPYZ, TPO3, TP512,.TRET5, TR5206: TP525,-TP1030;, TP1850x
il TP1080, TPOOA, TPO1A, TPO2A, TPI3A, TP512A, TP515A, TP520A, TP525A,

TP1030A, TP1050A, TP1080A

]
i
Jns

8416208000 URBS, URB10, URB15, URB20, URB25, URB30, URB32, URB35, URB40,
T URB45, URB50, URB60, URB70, URB80, URB-SH5, URB-SH10, URB-SH15,
URB-SH20, URB-SH25, URB-SH30, URB-SH32, URB-SH35, URB-SH40,
URB-8H45, URB-SH50, URB-SH60, URB-SH70, URB-SH80

w

| 8416208000 | TLX83, TLX115, TLX225, TLX92R, TLX92.1, TLX512R, TLX512.1, TLX515.1,
{i s | TLX520.1, TLX526.1, TLX1030R, TLX1030.1, TLX2020, TLX2030, TLX2040,

TLX3000

PykoBoauréis (YoHoMouentoe
SIMLO) OPraHa 1o cepTHHHKALNY

S OIRCHeP I ORCHEPT-ay, 1T op)
_(IKCAEPTBI (AKCNEPTbI-AY/ANTOPbI))

bexenos bature Oucobaesuy
(D10

MypambGerosa Ivaercavian MypamberosHa
(@no)
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SRS NP P NTS EEHRUTTTRMI S A==

ILAWKELLITMX CEPTHOMKATDI

Ne EA9C KG417/046.1T.02.01856 18 TIPHJIOKEHUE -
[
- i ’ [ H [ K ceptuduxaty coorercTHA Ne EADC KG417/046.1T.02.01856. :
[lepeyeiin KOnKpeTHon 1poJLyKIuK |
Cepusicet KG N(.’ 0153571 e
\OTOP}}() }')L\U]p()(.l" d[éleTLﬂKtliiClBHt Q)[UTTEWG.OO’IBLTL]BHX
CEPTH®UKALIMSLTOO BOKOHYA OPTAH  "Mypac" Ceprudukanns GopGopy" #K00NKEPYHANTH
’ . ’ ’2 23 = e No KG417/KLIA.QCILL046 akk : 1 - o Kon-go,
Keiprors  PecnyOnukackl, Buiukex aapel, 7- LWM_MWWN ‘ e L Havmerosarne v 0603HayeH1e POAYKUNM, ee M3rOToBMTENb eanHnLa
, ‘ B3 EASC
Pussaros K., 19: 1en: +996312975163; 2/ICKIPOHAYK MOUTAChL ‘ e, % 13MEpPEeHNs
1 [openkn BoYHble ra3oBble NPOMbILLNEHHbIe, ToproBon mapku CIB Unigas
BILWMPYYHY  JKoonke x - P P
BRI ] |~ 9] 2416208000 | TPG0, TPO1, TP92, TPY3, TP512, TP515, TP520, TP525, TP1030, TP1050,
ENERGY. ENGINEERING)", BHMH ’QQ?_‘LOll-H‘) mJ&.M&Mﬂmm:pmﬂﬂaﬂ TP1080, TPYOA, TP91A, TP92A, TP93A, TP512A, TP515A, TP520A, TP525A,
“Peenybankacet, 050059, Anmarel waapst. bocrapapik paiiony, Anp-Papabu npocnektucy, 15-yil, wi | 2 TP1030A, TP1050A, TP1080A
BR Ten: 5140; 21eKTPOHIYK NOYTACE Jenergy.kz |-.[ 28476208000 |  URBS5, URB10, URB15, URB20, URB25, URB30, URB32, URB35, URBA,
e L infold) v URB45, URB50, URB60, URB70, URB80, URB-SH5, URB-SH10, URB-SH15,
7 URB-SH20, URB-SH25, URB-SH30, URB-SH32, URB-SH35, URB-SH40,
- OHAYPYYYY "CIB UMQAS_S.;LA_ Hmmmmmhmmmm { URB-SH45, URB-SH50, URB-SH60, URB-SH70, URB-SH80
- (PD). Mapery: Kurraii, Unit 2206, Tower 2 of No 3 Hua Qiang Road, Tian He District, Guangzhou — 3 [8416208000 | TLX83, TLX115, TLX225, TLX92R, TLX82.1, TLX512R; TLX512.1, TLX515.1,
S16623 ‘ P TLX520.1, TLX526.1, TLX1030R, TLX1030.1, TLX2020, TLX2030, TLX2040,
- : ST TLX3000
HPOAYKUMS  C igg 00 MAPKACKILAL i« : ' -7

MOACILICPH: |

EADB TOH TH KO/1 1 Gapuk THpKReMer e bUaiibik

TAJATNITAPTA BLIAUBIK  Baks) Gupusurisus Texuikaibik permavestn BB TP 016/2011 "Tay
TYPYHAOLY OTYH MEHEH WIITCICH TY3YIYIUTOPIYH KOONCY3AYLY Keyue'

CFPTI’NMKA’[ TOMOHKYJIOP/IYH HETH3UH/E BEPUI/IA  Chinoo npotokony Ne76-[1J1C E‘ DRI g By
05.07.20242%. Coinoo GopGopy AKYLL «F30  «Anmarei-Crangapr». AKKpeIUTTee arrecTarsl No ]
KZT.02. L0307 Ouaypyuury 1aiei0o Goronua Nel373-CC/06-2024 02.06.20243.. npotyKupsnapisl i

~ cepriraiuioo opratvl KYK «Mypae» - cepridukanusioe GopGopy» TapaGhinan._Gepuire, == : -
—~aKKpeanTroo arrectarkl No KG 417/KIA.OCIL046 Ceprudukalusgubia cxemacst: 1C 2 |8

”KULUYMHA MA.»\JlbIMA'I‘ MMMAMLLL%&MWW z f
1 ; JHOTY  OYVION JIe KOPCOTYITOH,
Ulafikewrtng s‘s‘plmlmhdlh ChlHAIran _yAry OHAYPy/AreH Kyuued tapreut (12.2023) euaypyires
TPOAYKIHsEa THemenyy. Orynmo ooen 11.05.2023 k. Ne 2/KZ 2023 ke MIIMMAHMH HECM3MHAE

OHAVPYYUYHYH bUIrapbIM YKYKTVY 41aMbl 501y caniar

RAPARTYYIYK MOOHOTY  05.07.2024 dawrran 04.07,2029 K. yeiinn
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“ha
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B
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Bexenos batiaxe Onmcobaeaun
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S IRCHEP T (ORCHEP T -ay AT op)
(3KCNEpPThI (IKCNEPTLI-AYANTOPBI)) Mypamberosa I'viewcamar Mypamberkosra

(©.M.0)
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CEPTHOMKAT COOTBETCTBHA
[ H [ Ne EADC KG417/046.11.02.01857

Cepnst KG NQ 0153572

OPIMI IO CEPTHOHRALUMN - OC «Llenp ceprinsam «Mypues No KG417/KL11IA OCI 046
UJ -1- M‘ﬂ 2023 BbJJd.u Kbipr: mmmllmumm&wumdunu upy M3 KP; MecTo HaxoikacHus”
; é &LﬁQmQM:mgmumu:uua

EBEA

ABUACKUAT R IRRNUSIECKATI

[MPUJIOXEHHUE
K ceptudukaty coorBetctBua No EADC KG417/046.1T.02.01857
[lepeueHb KOHKPETHOM NPOLYKIMH .

Ha KOTOpYHO pacrpocTtpa EﬂC‘TCH ﬁ%}?CTB HN?pTﬂXi)ilg?WOOTBeTCTBHH

Kon-go,

: HEBHTIC c . +996312975163; JieKTporHad noura info cc- - Ne| - KoaTH X ; ot
-~ ha - [*3 anMeHoBaHne 1 obo3HaveHne NPoayKunKn, ee n3rotoBuTeNo
~ murasiemail. B3O EA3C DN
[openkn 6noYHbIc rasossle NPOMbILLNERHbBIE, Toprosoi mapku CIB Unigas

SBASBUTEb  ToBapuulectBo ¢ OrpannyeHHOI mﬂi&lﬂﬁuﬂm& "Q ENERGY. ENGINEERING S.p.A. monenu
(RbiQ—  SUHEPAKH.  MHKHHWPUHL)" BUH: 200340022449 Me&o 118416201000 | S3, S5. S10, $18, P20, P30, P45, P50, P60, P61, P65, P71, P72, P73, P90,
“HaxoAenus: PECUYBIMKA  KA3A 5 - e P91, P92, P93, P510, P512, P515, P520, P525, P1025, P1030, P1040, A23A,
et Al tact e I&?Q IAH”()qu(i)S) Lopon AIMarkl, BOCTAHIBIKCKUIL _paiioH, A35A, B57A, B8OA, BI7A, B120A, B165A, P73A, P91A, P92A, P93A, P512A, -

apalu, 1oM |5, m.i. JhLJal.J_LJ,&QLMQKmQHﬂmmm_mmqumkz 7 P515A, P520A, P525A, P1025A, P1030A, P1040A S

8416201000 | NG35, NG70, NG90, NG120, NG140, NG200, NG280, NG350, NG400, NG550, &

N

NGX35, NGX65, NGX70, NGX90, NGX120, NGX125, NGX140, NGX 145,

NGX170, NGX200, NGX280, NGX300, NGX350; NGX400, NGX550
- [73[8416201000| LG35, LG70, LGAO, LG120, LG140, LG200, LG280, LG350, LG400, LG550, :
LX5, LX10, LX18, LX20, LX30, LX45, LX60, LX65, LX72, LX73 : 5
-4 [8416201000| R73A, R90A, R91A, R92A, RI3A, R510A, R512A, RE15A, R520A, R525A, '

' R1025A, R1030A, R1040A, R73, R90, R91, R92, R93, R510, R512, R515,

hei ~ R520,R525.R1026, R1030, R1040

5 8416201000|  N870A, Q1300X, Q1520A, Q1520X, S1600A, S1600X, S1700A, $1700X,
S1900A. S1900X

u3| OTOBHTEIb i : soucenus; UTAJIMSA, Via Galvani, 9, 35011
i ,Qmma;g” (PD). . Memn QCVINCCTRACHUA ACATENLHOCTH: LMJALI Unit 2206_Tower ? QtNﬂ}. 2

CIB Unigas SpA

KOJLTH B9/1 EAJC  corzacio npuiokenus ma | meretas)

CoOoBETECIBYLET IPELOBAHIM  Lexinueckoio pusamenta Tunomendoro cowsa TP TC
01620 1]-"@ He30MiCHOC T ANLAPA OB, PUOOTUMOWINX 1A [J3000pd3HOM TOMIMEE"

S CEPTHOUKAT BbliiAH HA OCHOBAHHU lpoTokona Henbrramui Ne 7 I-IJIC o1 Q3. QZ.ZQZELN\
lemummuu muxp m sLl 3Q ssAJmmthImuum. ‘mual mmp;.]_uuuu .N. KZ,IQZ.E!IQJ_
.13 )

um.muum Qpn_mu no upm‘humuux npg.nnuuu 0c0Q slleumﬁﬁplumumuuu_ss&bqum
M&MML.‘L.&(J_—UJ[M.LA QCILO46, Cxema ceprudumrat: 1C 25

~ JIOHOJHHTETLHAS HHOOPMALIMSA 3 5 P i oo

COOTBETCIBIA_PACHDOCTPRAACTCA HA NPOTYKLIO, NPOMIBEICHIYIO ¢ 1AThI_H3IOTOBICHHS HCNBITANEOD
o6pasua 01.2022. Zunsirens  ssiseion ~YIOTHOMRUERHBIM_ULOM._ M3TOTOBHTENS KA OCHOBAHMH. -

AQLOBOPA No2/KZ 2023 o1 11.05.2023 1.
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Ceprnpuralisiiioo 6010HYA OPratibiH |

IWAMKELLITMK CEPTHOMKATI

Ne EADC KG417/046.1T.02.01857

Cepmsice KG N(-} 0153572

CEPTHOHUKATIHAI00 BOIOH‘JA OPFAH s " Ceps e
s )muummm 5 G 2 <

KIpTLE E::D;ﬁi Kach! Enl KeK_ 11aap ]'_H IHKDODALL 7 ; Jaj . bu

demKoB Ko, 195 7o 996312975163 suckrpotayk nodracsl; info.ce-muras@mail

EI/LMMPYYHY 2Koonkepumiury. _HLLEi&LLMQDM_MQUIu_ENEBQ_Y_M_NEERH\I_G_(_Q.
"_F:NER/'Y [ o MH __ 20034002244 TaH

i \E%Dyﬁnﬂmg 050059, Anmar bxwggggrdngwawﬁmﬂw_lmhﬁn

L&aqz:u.J 77273115140 anektporayk noyutackl: info@q-encrgy.kz

_OHAYPYYUY "CIB UNJGAS S @wmmwmwﬂm
_—{PDL Hapern: Kuitait, Unit 2206, Tower 2 of
S10623.
POJYKIIMA  CIB Unigas S.,Q,A,_QQOIL&_._Ma-pK.aghl&hij_QD._&L@MH Kaii CYHYH a3 KYACYYTODY,
moeiep; | fapak TpKemere biIafbIK , CePHSIBIK UbIapyy .

EADL TOU TH KO/ 1 Gapak tupkemere suiaidblk

TAJIAIITAPTA BLIAMBIK Bampl Gupumanrnsuy Texuukaneik pernaventn Bb TP 016/2011 "Tas.
TYPYHASLY OTYH MEHCH MLUTEreH TY3YIIVILTOPAYH KOQICY3AYrY dKOHYHAe" .

ClLPTl/l(Dl/lKA I' TOMOHKYJIOP1YH HE.FI/BI/IH,[IE BhPI/lJIIll/l Cuinoo npotokony Ne77-TTJIC 21

05.07.2024%. Coinoo  Gopbopy KYILL «F30 o
KZ.T.02.£0367; ©unaypyuw L,ALdIMOMMMM%AMMMW

© cepruduranmsaoo oprawsl KUK «Mypacy Q@MQLH@[I_MMMAHW

_-aKkkpeauTTee arrecrarsl No KG 417/KIIA.OC1L.046 Ceprudukaunsteiy cxemacol: 1C

KROMYMYA MAAJBIMAT ; Beaymanep 4-6 MAMCT 21204-9 . [{lapTraphl skaHa apakTyyIyk

Llaitkenmuk MKAThl ChIMANrAH _YIry OHAypy.red xyuged TapTein (01.2022) enmypysired

- OHAYDYYUYHYH bIATApLIM YKYKTYY afanbl 0/1yn canaiar

berenos Baiare Onocobaeauy
(hunHIIECE, ATLEKOY)

RETEKYHCH (BIrapbIM YRYKTYY a/1am)

IRCNePT (OKCNEPT-ay AT Op)

(OKCHEPTTIEP (OKCHEPTEpP-ayAHTop/Iop)) Cuapueaa Ammnat KvmmyGexosha

(KO [apiicsl) (padtu/tMiChL, aTbi-KOHY)

EAL

ISKOHT E[RE

TUPKEME
Ne EADC KG417/046.1T.02.01857 matikemtuk cepTuduKaTeiHa
[Hakketuk ceprruduKaTbie KOJLIOHYYra TapanraH

o A e PR T

P92, P93, P510, P512, P515, P520, P525, P1025.-R1030, P1040, A23A, A35A,
B57A, B8OA, BI7A, B120A, B165A, P73A; P91A, P92A, P93A, P512A, P515A,
P520A, P525A, P1025A, P1030A, P1040A

EAJE TN Cari
Ne TH Kon MpoAYKUMSHBLIH aTanbiwebl XaHa 6enrMNeHniun, aHbl xacan Ysirapyy4y (4eH.
Bupauru)
CIB Unigas S p.A coofa MapKacblHbl OHEP Xak BNOryHyH ras Kkynry4ytepy,
mMogengep:
4| 8416201000 | S3, S5, S10, S18, P20, P30, P45, P50, P60, P61, P65, P71, P72, P73, P90, P91,

2+1.8416201000

NG35, NG70, NG90, NG120, NG140, NG200, NG280, NG350, NG400, NG550,
NGX35, NGX65, NGX70, NGX90, NGX120, NGX125, NGX140, NGX145,
NGX170, NGX200, NGX280, NGX300, NGX350, NGX400, NGX550

W

8416201000

LG35 LG70, LG90, LG120. LG140, LG200, LG280, LE350, LG400, LG550, LXS,
LX10, LX18, LX20, LX30, LX45, LX80, LX65, LX72, LX73

4 | 8416201000

R73A, R90A, R91A, R92A, R93A, R510A; R512A, R515A, R520A, R525A,
R1025A, R1030A, R1040A, R73, R90, R91, R92, R93; R510, R512, R515, R520,
R525, R1025, R1030, R1040

8416201000

o

N870A, Q1300X, Q1520A, Q1520X, S1600A, §1600X, S1700A, S1700X,
S1900A $1900X

CeprHhHKALNAIT00 GOIOHYA 0PI A {bIH
ARCTCRYUCH (BIHTADBIM YKYKTYY 471aM)

IRCHEPT (IKCHEP I-ayaAuToP)
(ORCneprIep (IKCNEPTEP-ayANTOPJIOP)

berenos bataxe O.ocobaesuy

(PaMHANACHL aThI-KOHY)

Capuesa Armotnatt Kymmy6exosna

(1) nn g

(hamuinsace. arbi-keny
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CEPTHOMKAT COOTBETCTBUA

Ne EADC KG417/046.1T.02.01886.

CepusKG N9 0153601

OPFAH 110 CEPTH®OHKALIH WWMMW

w3 | HELVIPIS ER (TSN DDA
WL LA TN L L .._.-.t_ Lt AR N LA A A
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[MTPUJIOXKEHHE

[ [ K cepriduikaty coorsercreus Ne EADC KG417/046.1T.02.01886.
Ilepeyent, KOHKPETHON MPOAYKILH |

Ha KOTOPYIO PACIIPOCTPA g4t %cmuﬂmlui}rﬁ@goa TBETCTBHS

0T 25 anpead

Kiiproiekas Pe : on T Kon-s0,

me.umnmpm,ﬁumm.x. yaL. Pamma,_w Te1: 9963 L.Blil_ﬁl._mmpnﬁﬂaummn._m&nc_ . Ne| Bap EASC Haumenosanue v 0603Ha4eHIe NPORYKLMM, B8 UAMOTOSUTEND eaumua
M3IMEPEHUS

TOPEnky BHOYHBIE KAAKOTONNMBHBIE NPOMBILINEHHbIE, TOProroi Mapkk CIB
Unigas S.p.A. mopenu: —
] 8416101000| Ga, G4, G5, GB, G10, G18, PG25, PG30, PG45, PGB0, PGES5, PG70. PGB,
o PG90, PGIY1, PGY2, PGY3, PG510, PG512, PG515, PG520, PG525, PG1030,
PG1040, A38P, B45P, BT0P, B79P, B105P, B190P, RG81, RG80, RGE1,
RG92, RGY3, RG510, RG515, RG520, RG525, RG1030, RG1040, T
8416101000 | LO35, LOBO, LO70, LOS0, LO140, LO200, LO260, LO280, LO350, LOA00,
LO550, LOX35, LOX60. LOX90, LOX140
8216101000 | TGOO, TGY91, 1692, TGY3, TG510, TG515, TG520, TG525, TG1025, TG1030,
TG1050, TG1080, TG2000, TG2500, TNSO, TNS1, TNSB2, TNG3, TN510, TN515,
TN520, TN525, TN1030. TN1050, TN1080, TN2000. TN2500 e
(8416101000 | URBS5, URB10, URB15, URB20. URB25, URB30, URB32, URB35. URB40. :
URB45, URB50, URB60, URB70, URBB0, URB-SH5, URB-SH10, URB-SH15,
URB-SH20, URB-SH25, URB-SH30. URB-SH32, URB-SH35, URB-SHA40.
URB-SH45, URB-SH50, URB-SHE0, URB-SH70, URB-SHE0, URBS, URB10,
URB15. URB20, URB25, URB30, URB32, URB35, URB40, URB45, URBS0,
URBG0, URB70, URB80, URB-SH5, URB-SH10, URB-SH15, URB-SH20, URB-
SH25, URB-SH30, URB-SH32, URB-SH35, URB-SH40, URB-SH45, URB-
SH50,
5 |8416101000| N18, PN30, PN45, PN60, PN65, PNTQ, PN81, PNS0, PN91, PN92, PNS3,
PN510, PN515, PN520, PN525, PN1030. PN1040, A35P, A38P B70P, B79P
- B105P, B190P, RN90, RN91, RN92, RN93, RN510, RN512, RN515, RN520,
| RN525, RN1030, RN1040,

~ mras@mailiu
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MNPOAYKLHA [opeaxy GI04HBIC HKIAKOTOMIIBHLIC IPOMBIIUICHIEIC, Toprosoil Mapki CIB Unigas
S.p.A.MOICTH: CORIACHO NPHACHKEHNUA Ha 2 AHCIC(UX) , CepHiiibiil BLITYCK .

KOJUTH B1EADC  coruaco npuaoaeiig Ha 2 Aucre(ax)

COOTBETCTBYET TPEBOBAHUSIM
0102011 "0 6 = ﬁ "

CEPTH®HUKAT BbIJIAH HA OCHOBAHHHW  [lporokon wenhiranuii w‘
14.06.2024; MLWJMMMMBMKBMWH
askpenuTaunn Ne KZ. T.02.0199, Axta aHaluia CoCTORHMA 205-2024r o1
(29.05.2024r.. BLUIAHHOIO OQPFAHOM [10_CepTHQHKAIE (1PoIyKIim OcO r«ueum Cgpluﬂmmmm
"~ «Mypacn, arieerar akkpeaura No KG 41 7KIAOCILO46, Cxema cepraduraiui: 1C

AOl'IO.IHl‘I'IL.:leAFI HthOPMAU.HSI

CPOK JIEHICTBWSI
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Drenepr (IKCNEpPT-ayanuTop)
(IRCNEPTHI (AKCIEPT b=y ITOPbLI))
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{00

Mypamierosa lsocasan Mypamoerosna
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DRCuepr (ARCHCpPT-ayaAnTop)
(OKREnEP Bl ORCNEPT LI ANTOPLI))
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[MPUJIOXEHHME

K cepTudukary coorsercrus Ne EADC KG417/046.1T.02.0188
[lepeveHn KOHKPETHOM MPOyKIHMH

Hi KOTOPYIO pacipoCTpaugc HCTBH @p COOTBETCTBUS
o TG 5739

6.

Kon-Bo,
Koa TH
Ne B3N EASC HaumeHosaHwe v 0603Ha4YeH1e NpoayKuMK, ee U3roToBUTE b eanHuuLa
u3MepeHus

Topenku 6roUHbIe XUAKOTOMIMBHbIE NPOMBILNEHHbIE, TOProsol mapki CIB
Unigas S.p.A. mogenu:

16| 8416101000

PBY70, PBY72, PBY73, PBY90, PBY91, PBY92, PBY93, PBY510, PBY515,
PBY520, PBY525, PBY1025, PBY1030, PBY1040, RBY70, RBY72, RBY73,
RBY90, RBY91, RBY92, RBY93, RBY510, RBY515, RBY520, RBY525,
RBY1025, RBY1030, RBY1040, TPBY75, TPBY90, TPBY91, TPBY92, TPBYS3,
TPBY510, TPBY515, TPBY520, TPBY525, TPBY1025, TPBY1030, TPBY1040,
TPBY1050, TPBY1080, TPBY2000, TPBY2500

=

8416101000

N870P, N870Y, N1060P, N1060Y, N1300P, N1300Y, Q1520P, S1600P,
S1700P, S1900P, Q1520P, Q1520Y, S1600P, S1600Y, S1700P, S1700Y,
S1900P, S1900Y

Pykopoairres (ynoanoMoyuennoe
~JIH1L0) OPTaHA N0 CepTHHHKAILIN

IRCAEPT (IKCHEPT-AYANTOP)
(3KRCTIEPTbI (ARCHEPTHI-AYANTOPEI))

Bexenoa Batiake Quicoii

eauYy

(W0

Mypamberosa Ivaoreawan Mypamoexosuie
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EAL
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bBHILIUPYYHY

OHIAYPYYUY
PIYY 5

~KOUIYMYA MAAJIBIMAT

11.05:2023-
caHagar.

“Irenept (IRCHEPT-ayAUTOP)

CEPTHOUKALHUATIOO BOIOHYA OPTAH

a N

EADE TOM TH KOJI 2 Gapak tupKemere bulaiibig

(OrcriepTrep (HKCnepTEP-ayAMTOpPIop))

ILAMKELTMK CEPTWOMKATDI

Ne EADC KG417/046.1T.02.01886.

Cepwsicel KG N9 0153601

2, hMERG__ENQLNLERLQJ_.f deH_ _ZUQJ_OO_Z_Ei@ J)Tn:au

_CLBJJNLGAS SpAM IprWmmVﬂﬁﬂlvﬂm 9.

r\JlAHTAP[A BLTANBIK B Gupusvuirnumn Texuugaisik pernaventy BB TP 0102011
" MaluiHATAPILIE KAHA KAOLYYIAP/IBIH KOONCYIIVIY KeHYHI"

"Mypac" Cepruduxarius SopOopy" KOOKSPIUIUIH

< MAMCT 27824-2000. Ulaiikewruk ceprudMKaTnl ChiHATTAH VLY
w\/_pyn Ql KYHAOH  TapTbii (() 2022) et LYPY.Irot LPOAYKLIMAT  THELLICIYY QI‘[HMQ 3acH
12023, No2/KZ. KeluuMMitHiL UL OHAYPYYUYLYH LIHIAPLIM YKYKTYY aiaMbl O0i1yIL

Berenos battare Onxwcobaeay

__Kasaxcra -~

IKEPIL.
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Mipaméexoea I'visucavar Mypaméekoatia

(haMpaaCR. TR EOHT)

(PaMHISCHE ATIEROUY) !
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TUPKEME

No EADC KG417/046.1T.02.01886. waiixerurni cep rudukaThbiia
LlafikemTnk cepTHdHUKATLIH KOJAOHYYTa Tapajiran

UPOAYF Ul REHINTSFIT6798

EA3B TV S
Ne TH Kon MPOAYKLMSIHbIH aTanblibl XkaHa BEeNrMAEHNILN, aHbl Xacan Ybirapyy4y (4€H.
Gupavru)

©OHep xawn 6rnok-0TyH kynryutepy: CIB Unigas S.p.A cooaa mapkacel, moaenaep:

118416101000

G3, G4, G5, G6, G10, G18, PG25, PG30, PG45, PG60, PG65, PG70, PG81,
PG90, PG91, PG92, PG93, PG510, PG512, PG515, PG520, PG525, PG1030
PG1040, A38P, B45P, B70P, B79P, B105P, B190P, RG81, RG90, RG91, RG92,
RG93. RG510. RG515. RG520, RG525, RG1030, RG1040.

~2 718416101000

LO35, LOB60, LO70, LO90, LO140, LO200, LO260, L0280, LO350, LO400,
L0550, LOX35, LOX60. LOX90. LOX140

3 | 8416101000

TG90, TG91, TG92, TGI3, TG510, TG515, TG520, TG525, TG1025, TG1030
TG1050, TG1080, TG2000, TG2500, TN9O, TN91, TN92, TN93, TN510, TN515,
TN520, TN525, TN1030, TN1050, TN1080, TN2000, TN2500

418416101000

URBS5, URB10, URB15, URB20, URB25, URB30, URB32, URB35, URB40,
URB45, URB50, URB60, URB70, URB80, URB-SH5, URB-SH10, URB-SH15,
URB-SH20, URB-SH25, URB-SH30, URB-SH32, URB-SH35, URB-SH40, URB-
SH45, URB-SH50, URB-SH60, URB-SH70, URB-SH80, URB5, URB10, URB15,
URB20. URB25. URB30, URB32. URB35. URB40, URB45, URB50, URB60,
URB70, URB80, URB-SH5, URB-SH10, URB-SH15, URB-SH20, URB-SH25.
URB-SH30, URB-SH32, URB-SH35, URB-SH40, URB-SH45, URB-SH50,

5 8416101000

N18, PN30, PN45, PN60, PN65, PN70, PN81, PN90, PN91, PN92, PN93,
PN510, PN515, PN520, PN525, PN1030, PN1040, A35P, A38P, B70P, B79P,
B105P, B190P, RN90, RN91, RN92, RN93, RN510, RN512, RN515, RN520,
RN525. RN1030. RN 1040,

Ccp’rud)m:auml.lmo OolHYA OpPTratAbLIH

ACTERUMHCH (LI

IKenepT (AxcnepT-ayauTop)
(ancneprTep (dKcnepTep-ayanTopJiop))

PbLIM YRYRTYY a1aM ) Dexenos Batiake Quocobeesty

(shastbnIRCin, dTbt-meliy)

Mypambekosa I'yavorcavan Mypaméderosite

A (asiimseny, arp-weny

MURAREIE EERKE :

EAL

- ~ 1 N ETERIE
2@ HQIVIARAITIS DS EVAE VAL

i3

TUPKEME

Ne EADC KG417/046.1T.02.01886. miaiKelUTHK cepTu(UKATHIHA
“laitkem ik cepTH(HUKATLIH KONIOHYYyTa Tapajirat

nponyrEAHEy RECN 15799

EA3B TaU
TH Koa

MpopyKUMSHBIH aTanbiwbl Xaxa Genrunesnum, aHbl Kacan usirapyyqy

CaHbl
(4eH.
Gupavrn

©rop *ai BIIOK-OTYH KYWry4Tepy CIB Unigas S.p.A cooaa mapkacel, mozaenAep:

8416101000

PBYS3, PBY510, PBY515,

PBY70. PBY72, PBY73, PBYS0, PBY91, PBY92, 1

PBY520, PBY525, PBY1025, PBY1030, PBAY1040, RFBY70‘ RPY§é$5BZY573,
RBY90, RBY91, RBY92, RBY93, RBY510, RBY515, RBY520, :

RBY1025, RBY1030,

TPBY515,
L0 TPBY4050, TPBY1080, TPBY2000, TPBY2500

TPBYoS,
RBY1040, TPBY75, TPBY90. TPBY91, TPBY92,
TPBY520, TPBY525, TPBY1025, TPBY1030, TPBY1040,

8416101000

N870P. N870Y, N1060P, N1060Y, N1300P, N1300Y, Q1520P, S1600P, S1700P,

S1900P, Q1520P,

Q1520Y, S1600P, S1600Y, S1700P, S1700Y, S1900P,
S1900Y

CepruuKalusioo 6010HYa OpraHibIH
sKeTeKuncH (bIrapbiM YKYKTYY anam) A

JkcriepT (IKCMepT-AYAMTOP)
(3kcmepTTep (3Kcnep'rep-ay;m-ropnop)\

berenog Baitaxe Onoicobaeguy

(pamunnschl, aTI-XOHY)

Mypamberosa Iyniedcariaa Mypamberxosi

e

(amsniscul, aru-weny




A

., ﬁ(ﬁmﬁ%wf;mﬂﬂﬁmgﬂ
CEPTUOUKAT COOTBETCTBMUA

Ne EADC KG417/026.1T.02.09627

Cepns KG Ne 0133097

OPI'AH MO CEPTU®UKALUMH OcOO "LIEHTP CEPTHOHKALIMM M MCIILITAHHIT", mecto waxosmucHms: 720000,
Kuiprenckas Pecny6nuka, r.buwkek, JleHunckuit paiio, npocniekt Yyii. 1.164 A, odme NeS05: anpec mecta ocymiectsieHns

aeatenbHocTH: 720000 Keipresekas Pecny6nuka. r.bnmkek. Jlenusckuii paiion, npocnekt Yy, 1.164 A, oduc NeS05,
perucTpauHonHLii HoMep artectata akkpeantaunn Ne KG 417/KLIA.OCI1.026, nara perucTpaii 19 mas 2022 roga, Homep
Tesediona: +996 990 588999, anpec meKTpoHHOH nouTk: certtestkg@gmail.com

3ASBUTEJb TosapumiecTso ¢ orpanmueHHoii oteetcteennoctsio "Q ENERGY ENGINEERING (KblO DHEPDKH
MHXHHHPHHI)". Mecto HaxokIeHHs H apec MecTa oCyLIeCTRIeHHs AeaTesibHocTH: 050059, ropoa Anmatbi, Boctanasikckmit
paiion, Ilpocnekt Anb-®apabu. nom 15, mexuoe nomeienne |18, Pecriy6nuka Kasaxcran. BHH: 200340022449, Tenedon:
77273115140, anpec anexTponnoi noutsl: info@q-energy.kz.

H3IrOTOBHTEJIb "CIB UNIGAS S,p.A.". Mecto naxoxnenns: Via Galvani, 9, 35011 Campodarsego (PD), Mtanus.

Alpec MecTa OCYLICCTB/ICHHS [EATENBHOCTH 110 W3roTomiNeHwo npoaykums: CIB UNIGAS ENERGY SCIENCE AND |

TECHNOLOGY CO.,LTD., Unit 2206, Tower 2 of No.3 Hua Qiang Road, Tian He District, Guangzhou 510623, Kurait,

MPOAYKLMA Topenki rasoesie Groumbie aBromMaTiueckne mpoMbiuiennbie, Moemn: G200N, G215N, G225X, G240N.
G258A. G270V, G270X, G325X, G330V, G335A, G380A. G400A, mompocts: 145-4000 kBt; FG175N. FG195N, FG225X.
FG240N. FG258A, FG270X, FG325X. FG335A, FG380A, FG400A, MomnocTs; 145 - 4000 kBr; FH365X, FH424X, FH440A.,
FH475X, FH550A. FH615A, momnocts: 580 — 6150 kBr; FK590X. FK680A, FK685X, MomHocTs: 670 — 6850 kBt: FNSS0X,

FN925X, FN1060X, mouocts: 1300-10600 kBt; FRX2050, Mowmocts: 1300 - 12550 kBt: CTON. C83X, C85A. CI20A, | |

MomHocTe: 70 - 1200 kBt: E115X, E120N; E150X, E165A. E170V E180X, E205A. moutsocts: 100 - 2050 kBt; H340V, H365X.
H440X, H455A, H455V, H500X, H630A, H685A, mommnocts: 580 - 6850 kBr; K575V, K590X, K660X, K750X, K750A,
KB90A, K990A, mompocts: 670 - 9900 kBr; N610V, N740V, N800V, N880X, N925X. N1000V, N1060X, N 1060A, N1300A.,

' mounocts: 780 - 13000 kBr; FC7ON, FC83X, FC85A, FCI20A, mowmocts: 70 - 1200 kBT; FE115X, FE120N, FEI40A. Fi

FEI50X, FE175X, FEI86A, mowHoctb: 100 - 1860 kBr. Cepriinbiit BoinycK.

Koa TH B3J1 EADC 8416 20 100 0

COOTBETCTBYET TPEBOBAHUAM Texunueckoro pernaventa Tamoxkernoro coioza TP TC 016/2011 "O GezonacHocTu
annaparos, paboTaluMX HA ra3006pasHoM Tommse",

CEPTU®HUKAT BbIAAH HA OCHOBAHMWM [lporokona ucritannii Ne H-T/280823-43 or 28.08.2023 roza, seinannoro UL
TOO «KAZAUTOCERT» arrectar aKkkpeAWTaLMH perdcTpaunmoHHbii nomep KZ.T.02.2385. AkTa aHaimsa cOCTOAHMS
nponssonctea Ne 072723-15 or 01.08.2023 rona seimandoro OprasoMm no cepTudukammu npoaykunn OcOO "llentp
Ceprudpuraunn n Menmirannii”  (PernctpaunonHsill  HOMep aTTecTaTa akkpeAWTaliM opranma mo ceprudukauns KG
417/KIIA.OCT1.026), nposenenroro skcreprom Padokons Astekcannpom Hikonaesnaem. Cxema ceprupukaunn: lc.

JAONOJIHUTENBHASL HHOOPMALIMA I'OCT EN 676-2016 "I'openkn rasoBbie aBToOMarHueckue ¢ MPHHYAUTENbHOM
nosauel Bosdyxa ans ropenus". VcioBus M CPOKH XpaHeHMs, CPOK ChyxObl yKkasaHbl B TIpHiaraeMoil K NpOAyKIH#
IKCTUTyaTaudoHHoi nokymenTaimu. [oropop ynonHomouenroro nuua Ne 2/KZ 2023 ot 11.05.2023 rona. Jledictene ceprudpukara
COOTBETCTBHA PACTIPOCTPAHAETCA HA CEPHIIHO BbINMYCKAEMYIO MPOAYKLMIO, H3rOTOBICHHYIO C JaThl H3rOTOBIEHHA OTOGPAHHBIX
o6pazios (npol) Npoy KUK, MPOMICAWNX HCC/IEN0BaHHA (HenbITanuA) u uamepenns: 05.2023 r,

no-27.08.2028

CPOK JIEHCTBHA C 28.08.2023

PykoBoauTenn (Yo HOMOYeHHOe
JIN1ID) OPraHa no ceprwgurannmn

Axcynosa Alicyny MeipzabekosHa

=} xﬂnqu:l (DHOY
IKeNePT (IKTNEPT-AYAHTOP) R Oxomen YbiHrsis JKopoesny
(FKCcnepTh (IKENEPTHI-AYAHTOPbI)) . ‘,{f/ ; ol 2
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CEPTU®UKAT COOTBETCTBUS

Ne EADC KG417/026.1T.02.09630
Cepna KG Ne 0133100

OPT'AH MO CEPTHOHUKALMH OcOO "LUEHTP CEPTU®MKALIMM W HUCTIBLITAHUIA®, mecto naxomaenna: 720000,
Keiproiackas PecnyOnuka, r.Buwkex, Jlennnckuii pafion, npocnexr Uyit, 2.164 A, odme Ne505: anpec mecta OCYIECTBACH A
aestensHocTH: 720000, Kbipresekas Pecnybauka, r.Bumwek, Jlewnnckuii paiion. npocnekt Uyil, 4164 A, ofmc NoSOS,
PErHCTPaLAOHHKINT HoMep aTTectata akkpeantauun Mo KG 417/KLIA.OCI1.026, nata pernctpawn 19 mas 2022 roga, Homep
Tenedona: +996 990 588999, anpec anextponnoli nouTs: certiestkg@gmail.com

3ASIBUTEJIL TosapuiiecTso ¢ orp: oii oTBeTCT teio "Q ENERGY ENGINEERING (KbIO SHEPDKH
HHAHMHHPHHL)". MecTo HaXokIeH s M apec MecTa oCyIiecTRIeHH AesTenbHocTh: 050059, ropoa Anmatel, bocTaHabIRCKuil
paiton, Tpocnekt Anb-Papabu, aom 15, neknaoe nomewenue 188, PecnyGanka Kasaxcran. BUH: 200340022449, Tenedon:
+77273115140, anpec snekTpokHoi noutsi: info(@q-energy.kz.

W3FOTOBUTEJIb "CIB UNIGAS Sp.A.". Mecto naxoskienus: Via Galvani, 9, 35011 Campodarsego (PD). Wranns.
Alpeca MeCT OCYIWECTRACHUS JEATEIBHOCTH N0 W3roToBiennio mpoaykuun: CIB UNIGAS ENERGY SCIENCE AND
TECHNOLOGY CO..LTD., Unit 2206, Tower 2 of No.3 Hua Qiang Road, Tian He District, Guangzhou 510623, Kuraii.

MPOAYKLUSA Topenkn komOHHipoBaHHbie G10uHbIE aBTOMATHUECKHE NMpOMbIULIeNHbe, Moxenn: G225X, G258A, G270X,
G325X, G335A, G380A, G400A, MowrocTs: 165 —4000 kBt; C83X, C92A, C120A, Mommocts: 200 - 1200 kBT E115X, E150X,
E165A, E180X, E205A, mommocts: 250 - 2050 kBr; H365X, H440X, H455A, H500X, H630A, H685A, Mowmocts: 580 - 6850
KBT: KS90X, K660X, K750X, K750A, K890A, K990A, mowrocts: 670 - 9900 xBt; N880X, NO25X, N1060X. N1060A,
NI300A, mommoets: 1200 - 13000 kB, Cepuitrwiii Brimyck.

Kon TH B3I EADC 8416 20 200 0

COOTBETCTBYET TPEBOBAHMSM Texuuueckoro pernamenta Tamosmennoro cotosa TP TC 016/2011 "O GesonacHocTr
annapatos, paboTalouux Ha rasoobpasHoM Tomnse".

CEPTH®HKAT BblJIAH HA OCHOBAHWMH [lporokona ncnbitanmii Ne H-T/280823-44 or 28.08.2023 roaa. seinanroro ML |

TOO «KAZAUTOCERT» arrectar axkpeauTauuu perucTpaumoHmbiii Homep KZ.T.022385. Axkta aHannza cOCTOSHMSA
npoussoncrea Ne072723-16 or 01.08.2023 ropa meimansoro OpraHom mno ceprumkauun npoaykmmu OcOO "llentp
Ceprupukaumn  n Mensrraunit”  (Perncrpausonnsii  HoMep artrectata akkpeautaumn oprana no ceprudmkaumn  KG
417/KLIA.OCI1.026), nposeaentoro sxkcneprom Pabokons Anekcanapom Huko 1em. Cxema ceptud 1 le.

JOMNMOJHHATEJbHAS HH®OPMALUA TOCT EN 676-2016 "Topenki ra3oble aBTOMAaTHYeCKHE C NPHHYAHTEILHOH
nojaveil BO3AyXa AnA ropeHus’ YCIOBMA M CPOKH XpaHeHHs, CpPoK cayxObl yKasaHel B NpHIaraeMoii k NpomyKuuu
3KCI1J'I)'8TH.IJ,HOHHOﬂ JAOKYMEHTALIUH. HGHCTBHE CBpTHd)MKﬂTﬂ COOTBETCTBHA PACnpOCTpaHAETCA Ha Cepli“HO BBIITyCKAEMYIO
MPOIYKLMIO, H3TOTOBJIEHHYIO C NaThl M3rOTOBJEHMS OTOOpaHHbLIX 00pasuos (Mpol) NpoLyKUMH, MPOLENINX HCCIea0BaHNs

8| (ucnsitanus) u wamenenus: 05,2023 rona. Jlorosop ynonxomouensoro anua Ne 2/KZ 2023 ot 11.05.2023 rona.

CPOK JENUCTBHSA C 28.08.2023 1Mo 27.08:2028

Py ek (yno.

M.I. Akcynosa Aficyny MeipsafekosHa
/IHII0) OPrana no cepTHUKRALHA i
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Ixenepr (FIKCNepT-ayanTop)
(OKenepThl (IKCNEPTLI-AYANTOPLI))

Okotes Yninrsiz Jopoenuy

@0y

oy

e A

TR

Rt

NN

EALA TS IT s b T R LA B ST |












