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SNNIEKTPOMAIHUTHAAA COBMECTUMOCTb (3MC)

BBepeHue

O6opyaosaHue Komnarun Hypertherm, uvetowee o6o3ravermre CE,
BbINYCKaeTCA B COOTBETCTBMM co cTaHAapTom EN60974-10. B uensax
obecrneyeHnA aNEeKTPOMarHMTHOM COBMECTUMOCTH 3TO o6opyaoBaH1e
[0TKHO YCTaHaBIMBATLCA U UCMONb30BaTLCA B COOTBETCTBUU

C NpVBEOEHHOMN HUKe MHpopMaLIMen.

MpenenbHble 3Ha4eHWA, Tpebyemble B COOTBETCTBUM CO CTaHAAPTOM
EN60974-10, MOryT He NOSIHOCTbLIO YCTPaHATL NOMEXH, Koraa
3aTparvBaeMoe 060pynoBaHWe HaXOAUTCA B HEMNOCPeACTBEHHON
651M30CTH MNK 0bnajaeT BbICOKUM YyPOBHEM HyBCTBUTENBLHOCTU. B Takmx
cnyyanx MOXeT NnoTpe6oBaThCA NPUHATL APYrie Mepbl Mo JasbHEerLLemy
CHUMEHUIO YPOBHA NMOMEX.

D,aHHOG 060pyp,oaaHl4e ONA NnasmMeHHom Pe3kn npegHa3Ha4eHo
WUCKNKO4YUTENTIbHO 014 UCMONb30BaHMA B I'Ip0MbILLIJ'IeHHOIZ cpene.

YcTaHOBKa U UCNOJIb30OBaHUe

Monb3oBaTens oTBEYaeT 3a YCTaHOBKY U MCNONb30BaHME NMnasmMeHHoro
O60py£I,OBaHMF| B COOTBETCTBMH C UHCTPYKUMAMKU NPOU3BOAUTENA.

Mpv 06HapyHeHN aNeKTPOMarHUTHbLIX MOMeX Ha Mosib3oBatesns
BO3/1araeTcA OTBETCTBEHHOCTb 3a yCTPaHeHWe CUTyaLMK Npr
TEXHWYECKOM COLENCTBUM NponasoauTens. B HekoTopbix cnyyasx atu
Mepbl M0 YyCTPaHEeHUIO MOryT 6biTb NPOCTLIMU, HaNPUMep 3a3emrieHne
KOHTypa pesKku; CM. NYHKT 3a3emsieHne 3arotoBku. B apyrux

Cny4asx OHWM MOTYT BK/OYaTh B cebA CO3AaHMe 3NIEKTPOMArHUTHOrO
3KpaHa AnAa NCTOYHUKa TOKa U pa60Ty C COOTBeTCTByIOLLLVIMVI
BMYyCKHbIMK punbTpamu. Bo Bcex cnyvanx aneKTpomarHUTHbIE MOMEXM
MOMKHO YMEHbLUWTL 10 YPOBHS, MPY KOTOPOM HE BO3HWKAET yrpo3
6e30nacHOCTH.

OueHKa obnacTtu

Mepepn ycTaHoBKOM 060pyAOBaHUA MONb30BATENIO CMEAYET BbIMOMHWUTL
OLIEHKY BO3MOMHbBIX 3JIEKTPOMArHUTHbBIX MPOGIEM B OKpYHatoLLen
obnactu. CrneayeT yunTbIBaTh NEPEUNUCTIEHHBIE HUKE MOSTIOKEHMA.

a. [pyrve kabenu nutaHus, kabenu ynpasneHus, CUrHanbHble
1 TenedoHHble Kabenu; 061acTu Boille, HUKE U PAAOM
C pexyLwMM 060pynoBaHUEM.

b. nepe,ﬂ,aTHl/IKM 1 NPUEMHUKN pagnNOCHUIrHaNIOB U TENEBU3NUOHHbBIX
CUrHanos.

C. HOMFIbIOTepHOG n apyroe ynpasnsatouiee o60py,uosaHme.

d. O6opynoBaHHe, KPUTUHECKH BakHOE AJ1f 6E30MacHOCTH,
HanpuMep orpamaeHne NPOMBbILLIEHHORO 060PYA0BaHMA.

e. 300pOBbE OKPYHAIOLLMX, HAMPUMEP, UCMOMNb30BaHUe
KapAMOCTUMYNATOPOB M CNYXOBbIX annaparos.

f.  O6opynosaHue, UCnonb3yeMoe AJiF KaTMBPOBKU Y U3MEPEHM.

9. CoBMecTMMOCTb C APYrMM 060pyAOBaHWMEM B AAHHOM cpefe.
Monb3oBatens AonKeH o6ecneynTb COBMECTUMOCTbL G APYrUM
obopynoBaH1eM, UCMOsb3yeMbIM B YCIIOBUAX MPOMBILLIEHHOrO
npounsBoacTBa. ITO MOKET NoTpeboBaTh JOMNONHUTENLHBIX MEP
3aLmThI.

h. Bpema cyToK Ana npoBeaeH1A pesku 1 Apyrux AenCTBUM.

Pasmep oKkpy:atoLLei 30HbI, KOTOPYIO creayeT NPUHUMATbL

BO BHMMaHWe, 6yAeT 3aBUCETb OT KOHCTPYKLMK 34aHUA U APYriX
BbINOHAEMbIX AercTBUIA. OKpyKaroLLan 30Ha MOKET BbIXOAUTb
3a npepenbl 34aHWI.

MeToAabl CHUHEHHUA HU3Ny4YeHHUA

AneKTponuTaHue

O6opyaoBaHWe ANA PE3KKU AOMKHO ObiTb MOAKIIFOUYEHO

K 3NIEKTPOMNMTaHMIO B COOTBETCTBMUM C PEKOMEHAALIMAMM
npoussoauTena. MNpu BO3HMKHOBEHMM NOMeX MOryT noTpebosaTtbca
[OMONHUTENbHbIE MEPbI MPEAOCTOPOKHOCTH, HaNpUmMep GpUbTpaLLma
SNEKTPONMUTaHUA.

CnepyeT paccMOTpPeTb BO3MOKHOCTb 3KPaHUMPOBaHWA Kabena nuTaHua
CTaLMOoHapHOro 060pyAoBaHUA ANA PE3KU B METATTUHECKOM WU
ZIPYroM aHanorniHom Kabenenposoge. DKPaHMPOBaHME AOMKHO BbiTh
3NEKTPUYECKU HEMPEPLIBHBIM MO BCEM ANMHE. DKPaH AOMKEH ObiTb
NOAKMIOYEH K MCTOYHWKY TOKa AJ1A PE3KKU AJIA CO3AaHUA HaZexallero
9NEKTPUYECKOTO KOHTaKTa Memay KabenenpoBoAoM U KOPMyCoM
MCTOYHMKA TOKa ANA Pe3Ku.

O6cnyxnBaHHe 060py0BaHHUA ANA Pe3KH

OGopynoBaH1e ANA Pe3k1 AOMKHO NPOXOAMUTL MIaHOBOE
o6CryKMBaHWE B COOTBETCTBMM C PEKOMEHAALMAMM NPOU3BOANUTENA.
Bo Bpems paboTbl 060pyAoBaHUA A4 Pe3KK BCe ABEPLb U KPbILLKK
ANA 0CTyna v 06CyH1BaHUA OMKHbI ObiTh 3aKPbITbl U HAAEKALLUM
o6pasom 3akpensieHbl. O6opyaoBaHWe AnA pe3ku He creayet
mMoandurumMpoBaTk. MICKntoueHna cocTaBnatoT Cry4au, Korga atTu
M3MEHEHWA U3MOMEHBI B MMCbMEHHbIX MHCTPYKLMAX NPOU3BOAMUTENA U
COOTBETCTBYIOT M. B 4acTHOCTH, paspAAHUKM YCTPOMCTB 3amuraHua
1 cTabunusaumm yri AOMKHbl PErYIMPOBATLCA M 06CYRMBaTLCA

B COOTBETCTBUM C PEKOMEHAALIMAMM MPOU3BOAUTENA.

Ka6enu gna pe3sku

HKabenun ana pesky JomKHbl BbiTb MaKCHMalbHO KOPOTKUMM, U UX
cnepyeT pa3mMeLLaTb pAAOM APYr C APYroM Ha YPOBHE Mnosia uiu 61InsKko
K Hemy.

6e30MacHOCTH H COOTBETCTBHIO
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ANIEKTPOMATHUTHAA COBMECTUMOCTb (3MC)

YpaBHUBaHHWe NOTEHLHANOB

CnepyeT paccMOTpPeTb BO3MOKHOCTb YPaBHUBAHWA MOTEHLIMANOB BCEX
MeTaslNIM4eCKMX KOMINOHEHTOB B CUCTEME Pe3Ku 1 B6IM3M Hee.

OpfHaKo MeTaNIMYECKUE KOMMOHEHTI, CBA3aHHbIE C 3arOTOBKOM,
YBEIMYaAT PUCK MOMy4eHUsA OMNepaTopoM 3MIEKTPUYECKOro yaapa npw
NPUKOCHOBEHWMN K 3TUM MET/TMYECKUM KOMMOHEHTaM W 9NEKTPOaY
(conno ans nasepHbIx rONMOBOK) OAHOBPEMEHHO.

Onepatop A0sHKEH ObiTb M30/IMPOBAH OT BCEX TaKMX CBA3aHHbIX
MeTasNIMYEeCKMX KOMMOHEHTOB.

3a3semneHue 3arotoBKH

Horpa 3arotoBKa He cBA3aHa C 3eMsei B LieNAX SN1EKTPUYECKOM
6e30MacHOCTH, He CoelIMHeHa C 3eM/ei M3-3a ee pasmepa

1 MONOMEHMA, HaNpUMep, KOPMNyc CyaHa UK CTpouTeNbHanA
MEeTaNNIOKOHCTPYKLUMA, COEANHEHNE 3arOTOBKU C 3EMIIEN MOKET
COKpaTWUTb YPOBEHb M3MTy4YEHWA B HEKOTOPbIX, HO HE BCEX CIly4asX.
CnegnyeT NpuHATL MePbI 4717 NPEA0TBPALLEHUA MOBbILLEHNA

pucKa TpaBM Mofb30BaTeNen Uu NOBPEeHAEHNA ApYroro
9MeKTPo06OPYAOBaHWA B Pedy/ibTaTe 3a3eMeHNA 3aroTOBKM.
Mpv HeobxoaMMOCTH COeMHEHWE 3arOTOBKW C 3eMIel JONMKHO
BbIMOSHATLCA NYyTEM NPAMOr0 COEIMHEHMA C 3arOTOBKOMW, OJHAKO
B HEKOTOPbIX CTpaHax, rae NPAMoe COeANHEHWE He pa3peLlaeTcs,
CoefiHeH1e JONKHO BLINMOMHATLCA C MOMOLLIO MOAXOAALLMX EMKOCTHbIX
COMPOTUBNIEHWI B COOTBETCTBUM C HaLMOHA/bHLIMK CTaHAapTamu.

Mpumeyanue. Mo coobpameHnam 6€30MacHOCTU KOHTYP PE3KK

MOMET KaK 3a3eMNIATbCA, TaK U He 3a3eMnATbCA. M3mMeHeHne cxembl
3a3eMIIeHUA JOMKHO YTBEPHAATLCA TONIbKO NTULLOM, KOTOPOE MOKET
OLLEHUTb, MOBLICAT S UBMEHEHUA PUCK TPABM, HanpuMep, AOMyCTUB
CYLLLECTBOBaHWE NapassiesibHbIX BO3BPATHbIX TPAEKTOPHI TOKa

pe3KK, KOTOpPblE MOTYT MOBPEAMTb KOHTYPbI 3a3eM/IEHUA APYroro
o6opyaosaHua. [lanbHerlumMe MHCTPYKLMK NPeaCTaBNeHbl B CTEHAAPTE
M3HK 60974-9. «O6opynosaH1e ayrooi ceapku». Hactb 9.
«YCTaHOBKa M UCMONb30BaHWE”.

dKpaHUpOBaHHWe U OrpamaeHue

YacTnyHoe aKpaH1poBaHWe 1 orpamaeHne apyrix kabenen un
060pyA0BaHNUA B OKPYHatoLLEen 0611aCTU MOKET CMArYUTL AeNCTBUE
nomex. [1nA oTAenbHbIX MPUMEHEHWI MOKET paccMaTpUBaThCA
BO3MOXHOCTb 9KpaHMpPOBaHUA BCEW CUCTEMbI NNa3MeHHON Pe3Ku.

SC-2
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rAPAHTHUA

BHMMaHUe

DupmeHHble geTtann Hypertherm pekomeHaytoTca 3aBofom-
M3roToBUTENEM B Ka4eCTBe 3anacHbIx AeTanei ana Bawen cuctems
Hypertherm. NapaHTna Hypertherm He pacnpocTtpaHsaeTca Ha Kakom-
160 ywepb UM KakMe-nmbo TenecHble NOBPEHAEHUA, BO3HUKLLWE
BC/IEACTBME UCMONb30BaHUA AeTanel, KOTopble He ABNAIOTCA
dupmMeHHbIMK feTanamu Hypertherm. B Takom cryyae yuwep6 vnm
TelleCHble NOBPEeXAEHNA NPU3HAOTCA 06yCJ'IOBFIeHHbIMVI HenpaBWibHbIM
1cronb3oBaHneM npoaykTos Hypertherm.

Bbl HeceTe MCKNIOUNUTENBHYO OTBETCTBEHHOCTL 3a Ge3onacHoe
1cnonb3oBaHWe AaHHbIX NpogdykTos. Hypertherm He npenocTaenaet
1 HE MOMeT NPeaoCcTaBuUTL 3aBEPEHNUI MM rapaHTUi B OTHOLLEHWUK
6e30MacHOro Mcnonb3oBaHWA NPoayKToB B Baweit cpeae.

O6wana nHpopmaumsa

Hypertherm Inc. rapaHTupyeTt oTcyTcTBUE B COGCTBEHHBIX [TpoayKTax
[eGEKTOB MaTEPHUATIOB U M3rOTOBMIEHWA HA MPOTAKEHUM ONPEAENEHHbIX
NepUOAOB BPEMEHH, COTMIACHO CEAYHOLLMM MOMOMEHUAM: B Cry4Yae
yBenomnenusa Hypertherm o nedexre (i) B OTHOLIEHWM UCTOYHUKA TOKA
CMCTEMbI MIA3MEHHOM Pesku B TedeHne AByx (2) neT ¢ aaTsl JOCTaBKM,
3a UCKIOYEHNEM MCTOYHMKOB ToKa Powermax, And KoTopbix aTOT

cpok cocTasnseT Tpu (3) roga ¢ aatsl noctasky; (i) B OTHOLWEHMH
pesaka v NpoBoAoB B TedeHne oaHoro (1) roga ¢ aaThl AOCTaBKM,

3a UCKoYeHnem KopoTkoro pe3aka HPRXD ¢ uHTerpupoBaHHbIM
NPOBOAOM, A8 KOTOPOro 3TOT CPOK COCTaBnAeT wecTs (6) mecAues

C [aTbl OCTABKM, B OTHOLIEHWM BIIOKOB NOABEMHUKA pe3aKa B TeYEHWE
oaHoro (1) roaa ¢ AaThl 4OCTaBKK, B OTHOLEHWK NpoayKToB Automation
B TedeHue ogHoro (1) roaa ¢ AaTbl 4OCTaBKM, 3a UCKoYeHuem YIY
EDGE Pro CNC, EDGE Pro Ti CNC, MicroEDGE Pro CNC u cuctemsl
perynupoBkm BeicoTbl peaaka ArcGlide THC, ana KoTopbix aToT

cpok cocTasnseT Asa (2) roga ¢ gatsl foctasku; v (i) B oTHOWEHWMM
KOMMOHEHTOB BOJIOKOHHOIO nasepa Hylntensity cpok rapaHTum
coctasnaet aga (2) roga ¢ Aathl 4OCTABKM, 32 MCKIKOYEHUEM N1a3epPHbIX
rOMoBOK M Kabenern nogayu nyya, A KOTOPbIX FrapaHTUMHBIA CPOK
cocTaenaet oauH (1) ron, ¢ paThl 4OCTaBKM.

OTa rapaHTuA He [eNCTBYET B OTHOLIEHWM UCTOYHMKOB Toka Powermax,
KOTOpble UCMONb3ytoTCA ¢ pa3oBbIMM NpeobpasoBatenamu. Kpome
Toro, Hypertherm He npefocTaBnseT rapaHTUIO Ha CUCTEMbI, KOTOPbIE
6bINM NOBPEKAEHbI B pE3y/ibTaTe MIOXOro KadyecTBa 3/1eKTponuTaHna

¢ ¢a30BbIX NPeobpas3oBaTeNem UM BXOOHOW JIMHUK SNEKTPONepenaym.
OTa rapaHT1A He JeNCTBYEeT B OTHOLLEHWK MPOAYKTOB, KOTOpble Gbln
HenpaBWIIbHO YCTaHOBIEHbI, MOAWUPULIMPOBaHbI UM MOBPEKAEHbI UHBIM
ob6pasom.

Hypertherm npenoctaBnAeT peMOHT, 3aMeHy UK HACTPOWKY NPOAYKTOB
B KaYeCTBE €AMHCTBEHHOM U UCKITIIOUMUTENbHOM KOMMEeH ALK

TOMbKO /MLLb B TEX CNyyasx, KOrAa AaHHAA rapaHTUA UMEET Cuiy.
Hypertherm, no ceoemy co6¢cTBeHHOMY BbiGOPY, 6€CNNaTHO BbIMOIHUT
PEMOHT, 3aMeHy WM PEryIMpOoBKY to6biX AedEKTHbIX MPOAYKTOB,
OXBa4eHHbIX AaHHOM rapaHTUei, KoTopsle ByayT BO3BpALLEHbI G
npeasapuTensHoro paspetuerns Hypertherm (B koTopom He mMokeT

6bITb OTKA3aHO 6e3 BECKOW MPUYMHBI), B HAZIEKALLEN YNaKOBKE

Ha npeanpuatie Hypertherm B MaHHoBepe (wTaT Hibto-Memnwmp)

WK Ha YNOSTHOMOYEHHbIA PEMOHTHbIN 06BbeKT Hypertherm

C npenBapuTENIbHOM ONNATOM KIMEHTOM BCEX TPAHCMOPTHbIX

M CTpaxoBbIx pacxoaos. Hypertherm HeceT oTBETCTBEHHOCTL 3a paboThl
Nno PEMOHTY, 3aMEHE WU PEryIMpoBKam NPOJYKTOB, OXBA4Y€HHbIX
HaCTOALLEN rapaHTUeN, KOTOPbIE BbIMOHAITCA TOMIbKO MO STOMY
MYHKTY W C NPeABapUTENBHOIO NUCbMeHHOro cornacua Hypertherm.

BeiweyKkasaHHaA rapaHTMA ABNAETCA UCKIHOYUTENBHOM

1 3aMeHAEeT cob0oM BCe OCTaslbHbIE FrapaHTUM, ABHbIE, KOCBEHHBIE,
rosiaratoLme no 3aKoHy WK MHble B OTHOLLEHWM MPOAYKTOB UIU
pe3ynbTaToB, KOTOPblE MOTYT GbiTh MOSy4YEHbI C €€ NMOMOLLbHO,

1 BCe NnoapasyMeBaeMble rapaHTUK UiK YCIIOBUA KayecTsa Uiu
KOMMEPYECKOM NPUrOAHOCTHU UMK MPUrOAHOCTH AJ19 KOHKPETHOM Lienu
WK OTCYTCTBWA HapyLlleHui npas. [peapiayliee nonoxeHre obpasyeTt
€MHCTBEHHOE W WCKITIOYMUTENbHOE CPEACTBO 3aLUWTbl OT NHOObIX
HapyLweHui Hypertherm cBoer rapaHTum.

JncTprObIOTOPLI/M3roTOBUTENM KOMIMIIEKCHOTO 060PYyA0BaHUA MOTYT
npeanaratb pas3nmMyHble UK OONONHUTENbHbBIE rapaHTUK, OAHaKO OHK
He BnpaBe NpeaocTaBnATb Bam AONOMHUTENBHYO rapaHTUIHYLO 3alLuTy
WK fenatb 3aBepeHus, Bo3nararolie oTBeTCTBEHHOCTb Ha Hypertherm.

Bo3melleHue no nateHTam

38 MCHKNOYEeHWEeM NPOoAYKTOB, NPOU3BEAEHHbIX HE KOMMaHWen
Hypertherm nnu nponsseaeHHbIX He B CTPOrOM COOTBETCTBUM

C TEXHUYECKMUMM YCITIOBUAMM, a TaKKe MPOEKTOB, MPOLLECCOB, GOpMyI
WNK coYeTaHWi, He pa3paboTaHHbIX U He pa3pabaTbiBaBLUMXCA
Hypertherm, Hypertherm 6yaet Bnpase oTcTanBath MnM yperynuposatb
3a CBOM COBCTBEHHbIV CYET NtoBbIE UCKK MK CyAebHble MPOLECCHI,
BO36y)KD,eHHbIe npoTmB Bac B oTHoweHuH HapyLweHNA NaTeHTOB TPETbKUX
CTOpPOH npoayKkTamu Hypertherm B oTAenbHOCTM MK B coveTaHnm

C nto6bIMK APYrMMKM NPoAyKTamu, He noctaenaembimi Hypertherm.

Bbl AoMKHBI HeMeasieHHO yBeAoMUTb Hypertherm o nto6bix cTaBLUKX
Bam 13BECTHBIMM MCKax MK YrpO3ax UCKOB, CBA3AHHBIX C JIH0ObLIM
TakMM npeanonaraemMbiM HapyLieHem (B no60M cryyae He nosaHee
yem yepes yeTbipHaauath (14) AHel nocne TOro Kak cTano U3BEeCTHO

0 TaKWX AEMCTBUAX UK yrpo3ax), u obasarensctso Hypertherm

M0 BO3MELLEHMIO MOKET AENCTBOBATH TOJIbKO B Clly4ae €AnHONTIMYHOMO
KoHTpona Hypertherm, a Takie coTpyaH1yecTBa 1 conencTemA
OTBETYMKA B 3aLLMTE MO JaHHLIM MCKOBbLIM TPE6GOBaHNUAM.

Orpa HH4YeHHe OTBEeTCTBEHHOCTH

Hypertherm HM B Koem cny4yae He 6yaeT oTBevaTb HU nepen
KaKUuM GpU3HUYECKUM UK IOPUANUYECKUM JIMLLOM 3a No60K1
clly4arHbIW, NOCNeayoWHi NPAMON U KOCBEHHbIH yLep6

Wnu wrpadHblie y6bITKU (BKIOYasA, NTOMUMO NPOYero, yluep6
OT NOTepH NpUBLISIH), HE3aBUCUMO OT TOrO, OCHOBaHa TaKas
OTBETCTBEHHOCTb Ha HapyLEeHWU A0roBopa, No AENUKTY,
NPAMOW OTBETCTBEHHOCTH, FapaHTHUH, HEUCMNONTHEHUA BaXKHOMN
Lenv U1 WHbIM 06pa3om, faxke ecnii 0 BO3MOXKHOCTH TaKoro
yuwep6a coobLiaeTca 3apaHee.
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FAPAHTUA

HauuoHanbHble U MECTHbIE HOPMbI

HaunoHanbHble M MECTHbIE HOPMbI B OTHOLLEHUW MHKEHEPHOrO

1 3NIEKTPUYECKOro 060pyA0BaHUA UMEIOT NPEUMYLLLECTBEHHYIO
CUNY Ha/, UHCTPYKLMAMK, COAEPHALLMMUCA B JAHHOM PYKOBOACTBE.
Hypertherm Hu B Koem cryyae He 6yaeT HECTU OTBETCTBEHHOCTH

3a TenecHble NOBPEHAESHUA U MaTepUasibHbIN yiepb no npuyrHe
HapyLeH1A NtobbiX HOPM MK HeHazexalLMx paboymx npoueayp.

Mpepnen oTBETCTBEHHOCTH

OTtBeTcTBeHHOCTb Hypertherm Hu B Koem cnyuae, 6yab

TO OTBETCTBEHHOCTb 3a HapyLUeHWe A0rosopa, No AENUKTY,
NPAMOW OTBETCTBEHHOCTH, FapaHTHUH, HEUCNONTHEHHE BaXHOM
LeNM WK UHbIM 06pa3omM, NO NO6bIVM NPEeTeH3UAM, AeHCTBUAM
unu cyne6HbIM npousBoacTBam (B cyaax, TPETEMCKUX

cyaax, B npouecce perynaTMBHOro NnpoM3BoACcTBa UITH
KaKUM-TM60 UHbIM COCcO60M), CBA3aHHOMY C NPOAYKTaMH
WK OTHOCALLEMYCA K UX UCNOJNIb30BaHUIO, He 6yaeT
npeBblllaTh O6LLEH CyMMbl, BbiNJIa4€HHOW 32 NPOAYKThI,

MO KOTOPbIM NOAAETCA TaKOW MCK.

CrtpaxoBaHue

B nto6om cnyyae Bbl fomkHbI 06ecneunTs cTpaxoBaHue
COOTBETCTBYIOLLMX BUAOB HA HEOBXOAMMbIE CYMMbI C TPEBYEMbIM
KO9PPULIMEHTOM MOKPLITUA, KOTOPOE [0CTATOYHO U LieNecoobpasHo
ANA 3alWuTbl U ocBoboAeHuA Hypertherm ot no6oro yuepba B crnyyae
MCKOB B CBA3M C UCMONb30BaHWEM MPOAYKTOB.

YcTynKa npas

Bbl momeTe ycTynath Mmetowmeca y Bac npasa TonbKo B CBA3K C
npopamen Bcex UM 6osbluei YacTh CBOWX aKTMBOB MM KanuTanos
NpaBONPEEeMHIKY, KOTOPbIM COrNaLIAeTCA NPUHATL YCOBUA HACTOALLEN
rapaHTun. B Teuenre 30 aHel nepen ocyLeCTBNEHWMEM TaKoM YCTYNKK
Bel cornataeteck yBeoMHTb B MCbMeHHOM popme Hypertherm.
Hypertherm octaBnsaet 3a coboi npaBo onobpexus. B cnyyae
HecBoeBpeMeHHoro ysefomneruna Hypertherm c uenbto nonydexua
TaKoro ofo6peHns, AaHHaA [[apaHTUA CHATAETCA HUHTOMHOW;

Bel yTpauvBaeTe npaBo npeabABNATL perpeccHsle Tpe6oBaHuA

B COOTBETCTBUM C YCNOBUAMM AAHHOM rapaHTUK KaKUM-TIMGO MHbIM
obpasom.
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BE3OMNACHOCTb

UMOEHTU®UKALUA CBEOAEHUHA
O BE3OMNMACHOCTH

CMMBOJ‘IbI, npencrtaeBneHHble B JaHHOM pa3fene, MCNonb3yrTCA,
4TOGbI YyKa3aTb Ha BO3SMOKHOCTb OMaCHOCTH. Ecnu Bbi BUAuUTE B
A2aHHOM PYKOBOACTBE UK Ha CBOEM MalLMHEe OOMH U3 CUMBOJIOB
6830I'IaCHOCTVI, cnenyet NoHATb BO3SMOXKHOCTb TpaBMMUpPOBaHUA
4] COGJ'HO,D.aTb COOTBETCTBYHOLLHNE NHCTPYKLNH, 4TOGbI MU36EKaTh
OonacHoOCTH.

COBJIIOOAUTE UHCTPYKLUU
MO BE3OIMACHOCTH

BHuWmMaTenbHoO 03HaKOMBTECH CO BCEMU cBegeHnAMK o 6630I'IaCHOCTVI,
npuBeaeHHbIMW B JAHHOM PYKOBOACTBE, U HAAMMCAMU 6e30nacHoOCTH
Ha MallunHe.

CriepyeT nonaepxuBaTtb HaaMMcH 6e30MacHOCTM Ha MallnHe B
xopoLuem cocToAHun. OTCyTCTBYHOLLME UK MOBPEKAEHHbIE HAAMUCH
cnefyet HEMeIIEHHO 3aMEHUTb.

Hy*HO M3y4mnThb, KaK NPaBMILHO 3KCMyaTUPOBaTh MaLLKHY K
MCMNOMb30BaTh ANIEMEHTbI yNpaBneHuaA. 3anpeLaeTca AomnycKaTb
K 9KCMTyaTaLmi MallnHb NIKL, He NPOLUEALLIMX COOTBETCTBYHOLLIMIA
MHCTPYKTa.

MalumHy cnefyeT nogfepusath B UCMPaBHOM paboyeM COCTOAHWM.
HecaHKLUMOHUPOBaHHbIE M3MEHEHUA MaLLMHbI MOTYT HEraTMBHO
MOBMMATL Ha 6E30MaCHOCTb U CPOK e SKCMyaTaLWu.

ONMNACHOCTb BEPErMCb OCTOPOHHO

CurHanbHble CroBa 1 CMMBOJIbI 6e30MaCHOCTH NMPUBEAEHbI COMMacHO
peromeHaauMAM AMEPUKAHCKOrO HALMOHANIBHOMO MHCTUTYTa
crangapTos (American National Standards Institute, ANSI).
CurnansHoe cnoso «ONACHOCTb» unun «<6EPEMMCb» ncnoneayetca
BMecTe ¢ cumBosnioM 6eaonacHoctv. Cnoso «OMNMACHOCTb»
YKa3bIBaeT Ha CaMyto CEPbE3HYH0 OMacHOCTb.

Hapnucu 6esonacHoctn «ONMACHOCTb» n «BEPEMMCb»
paCI'IOJ'IO)KeHbI Ha MallnHe pFlLlOM C KOHerTHbIMVI NCTOYHUKaMUN
OMacHOCTU.

Haanuncb «ONMACHOCTb» B AaHHOM pyKOBOACTBE NPEALECTBYET
MHCTPYKLMAM, HECOBIOAEHWNE KOTOPbIX MOMKET NPUBECTH K
Cepbe3HbIM TpaBMaM MK NeTanbHOMYy UCXOoZy.

Hapnucb «<BEPETMCb» B naHHOM pyKoBOACTBE NpeaLecTByeT
MHCTPYKUMAM, HECOBMIOAEHWE KOTOPbIX MOMKET NMPUBECTH K TPaBMam
WK NeTanbHOMY UCXOAY.

Hapnunce «OCTOPOMHO» B saHHOM pyKOBOACTBE MpeaLecTsyer
VIHCprKLLI/IFlM, HeCO6J'IIO£I,eHIAe KOTOprX MOXEeT I'IpI/IBeCTVI K Nerkim
TpaBMam WK NOBPEKAEHUIO 060PYAOBAHMA.

OCMOTPUTE ObOPYAOBAHMUE NEPEL
MUCMNOJIb3OBAHHUEM

Bce o6opyanosanve ana pesku He0GXOAMMO BHUMATESIbHO OCMOTPETh
COrNacHO MHCTPYKLMAM, YTOObI y6eanTLCA B 6€30MacHOCTH ero
aKcnnyataumn. ECnn BO3HWUKHYT Kakne-nmbo COMHEHWA B OTHOLLEHUM
HaAeHOCTH M 6e30MacHOCTM IKCMyaTalumMn 06opyAoBaHKA, TO Nepes,
AanbHENLLMM UCMONb30BaHWEM STOr0 06OPYA0BaHUA HEOGXOAMMO
YCTPaHUTb COOTBETCTBYHOLLME HEMONAAKM CUNaMK KBaSTMGULIMPOBaHHDBIX
CreLmnanncToB UK BbIBECTM 060PYA0BaHWE U3 KCTTyaTaLMK.

OTBETCTBEHHOCTb U BE3OINACHOCTb

06A3aHHOCTH NALLA WK OPraHU3aLMK, KOTOPbIE HECYT
OTBETCTBEHHOCTb 3a 6€30MacHOCTb paboyero Mecra:

Y6enuTbCcA B TOM, HTO ornepatopbl 060pyA0BaHWA 1 UX PyKOBOOMTENM
MPOLLM MHCTPYKTaK Mo 6€30MacHOMY MCMONbL30BaHMIO
o60opynosaHWa 1 6e30MacHOM OpraHU3aLMK NPOLLECCOB, a TaKkKe
3HAOT NOPAAOK AEWUCTBUM B YPE3BbIHANHbIX CUTYaLIUAX.

Mepen Hauyanom paboTbl AOHECTH A0 PABGOTHUKOB UNOMEHHYHO
B HACTOALLEM PyKOBOACTBE MHPOPMALIMIO O NOTEHLMATBHBIX
OMacHOCTAX M Mepax NPefOCTOPOKHOCTH U MPOBEPUTL €€
MoHUMaHHe.

Bblaenutb 1 yTBepaunTb paboune NpoCTpaHCTBa AJ18 PE3KU U
YCTaHOBWTb NpoLeaypsbl 6e30MacHoM pesKu.

HecTn otBETCTBEHHOCTL 3a yTBEPHKOEHNE onepauw?l PEe3KM AnAa Tex
I'IpMMeHeHVIﬁ, B KOTOPbIX CTaHAAPTHbIE Npouecchl He NpeayCMOTPEeHb!
I He yTBEepPHAEHbI.

Y6eanTbcA B TOM, YTO UCMOMNb3YETCA TONbKO 0f06peHHOe
obopyaoBaH1e, HaNpUMep PesaKu 1 CpeacTBa MHAMBUAYaIbHOM
3aLmThl.

Bbi61path Tex NOAPAAYMKOB [ANA PE3KM, KOTOPble UMEIOT 06Yy4YeHHbIM
1 KBATMOULIMPOBAHHbINA NEPCOHas, B MOIIHOM Mepe MOHUMAtOLLIMIA
PUCKM, CBA3AHHbIE C BbINOTHEHWUEM PE3KM.

COOsLLLaTb nogpAaayYMKam o BOCNIaMeHAKLWWUXCA MaTepuranax nin
06 onacHbIx YCnoBMAX, KOTOPbIE NPUCYTCTBYHOT (MMe}OT MeCTO) Ha
AaHHOM NPOn3BOACTBEHHOM Yy4acCTKe, nmbo 06 onacHbIX ycnoBumsax,
O KOTOpPbIX NOAPAOYUKM MOTYT HE 3HATh.

yﬁeﬂ,MTbCH B TOM, 4TO Ka4eCTBO U o6bem BO34yXa AnAa BEHTUNALKWK
TaKOBbI, 4TO NepcoHan He noaBepraeTca BO3EMCTBUIO ONACHBbIX
3arpA3HAILWKMX BEeLWeCTB CBepX A0MNYyCTUMbIX FPaHUYHbIX HOPM.

Y6enutech B TOM, 4TO BEHTUNALMA B 3aKPbITbIX MPOCTPaHCTBaX
obecneuvBaeT [,0CTaTOYHbIN NPHUTOK KMcnopoaa AnAa NoaaepHKU
HU3HEOEATENIbHOCTHU M MO3BONAET NpenoTBpaTtuTb CKOMIeHne
yAywarLux nnv BoCnnaMeHMMbIX B3pPbIBOOMNACHbIX cmecen rasos,
He A0nyCTHUTb 06pa3OBaHMH BOS,CI,yUJHOl:I cpenbl C BbICOKUM
cogepHaHrueM KMcnopoaa, a Takke OTBOAuTb 3arpA3HArowmne
BellecTBa TakK, 4TO6bI KX cofepwaHue B BoO3ayxe AnA AblXxaHMA 6bin0
HUKe AoMnyCTUMOro ypoBHA.

6e30n1acHOCTH H HOPMaTHBHOMY COOTBETCTBHIO




BE3OMNACHOCTb

NMNA3SMEHHAA AYITA MOMET NPUBECTU K NOBPEXAEHUIO

5 3AMEP3LLUUX TPYB

an MNonbITKE Pa3MoOpPoO3nTb 3amep3Llne pr6bl C NOMOLLbIO pe3aka nnasmeHHom PE3KHN BO3MOKHO NoBpeKaAeHNE UNn

paspbiB TPy6bl.

A

NMEYATHbLIE NMNATbI

o
L/

CTATUYECHKOE 3JIEKTPUYECTBO MOMET NOBPEAMUTD

an pa60Te C ne4yaTHbIMU Nnatamu cneanyet COGJ‘lPO,D,aTb COOTBETCTBYHOLLHME MepPbl NPEAOCTOPOKHOCTHU, KOTOPbIE NepeyrnCIeHbl

HUXeE.

= [levyaTHble nnartsl cnepyet XpaHUTb B aHTUCTaTUYECKUX KOHTeﬁHean.

- I'Ipm pa60Te C neyaTtHbIMM nnatamu o6a3aTesibHO UCMoNb30BaTh 3a3eM/IAIOLLYH0 KOHTaKTHYHO MaHMeTY.

BE3OMNACHOCTb 3A3EMJIEHMUA

Pa6ouui Kabenb CnepayeT NnpoyHo 3aKkpenuTb pabouni kabenb
K 3arotoBKe Un pa6oquy cTony, ucnonb3ysn Ha,CI,e)KHbIﬁ KOHTaKT
MeTanIM4yeckmx nosepxHocten. He coenmHanTe pabounii kabenb ¢
LeTarblo, KOTOpas OTMNaAeT Mo 3aBEPLUEHNN PE3KH.

CTton pna pe3kn HykHO NOAKMIOUNTL CTON AJIA PE3KM K FPYHTOBOMY

3a3eM/IeH1I0 B COOTBETCTBUM C MPUMEHWMbIMUW FrOCYAAPCTBEHHBIMM 1
MECTHbIMK HOPMaMM1 3NEKTPOTEXHUYECKOM 6e30MacHOCTM.

BxogHasa MOLHOCTb

O6na3aTenbHO HYHKHO MOAKMOYATL 3a3EMIAOLLMIM MPOBOA, LHYpa
NMUTaHUA K 3a3eM/IEHNIO B KOPOBKe pasbeuHUTENA.

Ecnu npu yctaHoBKe cUCTEMBI NNa3MEHHOM PE3KU HYMHO
MOAKIOYUTL LLIHYP MUTAHUA K UCTOUHWKY TOKa, 06A3aTeNbHO creayeTt
KOPPEKTHO MOAKMIOYNTEL 3a3EMAILLMI MPOBOA, LHypa NMUTaHKA.

CHauana cnepyeT NOMECTUTb Ha PacnopKy 3a3emnAoLLMIA NPOBOA,
LIHypa NUTaHKA, a BCe 0CTallbHbIE 3a3emnAloLMe NpoBoaa
pasmelLaTb NoBEPX MNPOBOAA LUHYPa NUTaHWA. 3aTAHWUTE CTOMOPHYHO
ramry.

MpoyHo 3aTAHWTE BCE ANEKTPUYECKME KOHTaKTbI B MecTax
coellIMHeHWA BO U36ewaH1e Ype3MepHOro Harpesa.

OMACHOCTb NOPAKKEHUA IJNIEKTPUHECKMUM TOKOM

= OTKpblBaTb 370 06OPYAOBaHWE pPa3peLlaeTCA TONbKO CreLUanbsHO
06y4€eHHbIM COTPYAHMKAM, MMEIOLLIMM COOTBETCTBYHOLLIME
paspeLLeHHs.

= Ecnu o6opynoBaH1e NOAKIIOYEHO CTaLMOHAPHO, ero creayeT
oTkMoumTb (0ff) M BEINONHWTL NpoLeaypy HeAOoMyLEHHA
HeCaHKLMOHWMPOBaHHOIO BKIIFOUYEHWA 060PYA0BaHMA, NPEKIe Yem
OTKpPbIBaTb KOMKYX.

= Ecnu anektponutaHie nopgaetcaA Ha 060pynoBaHKe Yepes LLHYP,
OTCOEAMHUTE ero, MPEHIE YeM OTKPLIBATb KOMYX.

- 3anMpaeMb|e padbeanHUTENN UK KPbILWKKX 3anrpaemMblX BUTOK
AO0NHHbI NPeaoCTaBNIATLCA CTOPOHHHUMK NOCTaBLUMKAMU.

= [locne OTKNIOYEHWA SNEKTPONUTAHWA CReayeT NoaoKaaTb 5 MUHYT,
npexae Yem OTKPbIBATb KOXYX, HTOObI AaTh BPEMA Ha PaspALKY
aKKYMYSTMPOBAHHOM 3HEPT WM.

Ecnu HysHo 06ecneunTb nogavy afeKkTponuTaHna Ha 060pyaoBaHe
NPY OTKPBITUM KOMYXa ANA 06CNYHMBaHUA, CyLLLECTBYET ONacHOCTb
B3pbiBa M3-3a BCMbIWKK Ayru. [pun ob6cnyxmBaHM o6opyaoBaHma,
Ha KOTOpOE NOJAETCA SNEKTPONMTaHKe, 06A3aTeNbHO CoboaAeHUE
BceX mecTHbix Tpe6osanmin (NFPA 70E B CLLA) B 061aCTH TeXHMKM
6e30MacHOCTH U MHOWBWAOYaNbHbBIX CPEACTB 3allnThl.

Mpexae 4em NpucTynath K aKCnnyaTaLmn 060pyaoBaHWA Noce ero
NepeMeLLEHNs, OTKPbITUA KOKyXa M NpoBeAeHUA 0BCNyKMUBaHUS,
cnefyeT 3aKpbITb KOXYX M 06ECNIEYUTb KOPPEKTHOE MPYHTOBOE
3a3eM/IEHUE K KOMYXY.

O6ssaTensHo HyHHO CO6J'I}OD,aTb HacToALlne MHCTPYKLMK MO
OTH/IKOYEHUIO NoAAuU MUTaHUA, Npexae Yem NPOoBEPATb UIH
3aMEHATb pacxofHble AeTann pe3aKka.

6e30nacHOCTH H HOPMaTHBHOMY COOTBETCTBHIO
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4
\ 3JIEKTPUYECKHUH PA3PAL MOMET BbiTb CMEPTEJIbHbIM

+

anKOCHOBeHVIe K SNEKTPUHECKUM AeTasiAM MoA HanpAXEeHUEM MOHKeT
NPUBECTU K NeTasibHOMY UCXOoAY WITN CUJTbHbIM OXOraMm.

- I"Ipm 3Kcnnyatau CUCTEMbI nna3meHHom [PEe3Kn 3aMblKaeTcA
ANEeKTpHUYEeCKan Lernb Mexay pe3akom 1 3aroToBKon. N 3aroToBKa,
1 nrobble cornpuKacarlLmecs ¢ Hewn npeameTbl CaMu CTaHOBATCA
4acTblO 3J'IeKTpM"IeCKOI:I uenu.

= B xoge JKcnyaTau CUCTEMbI nnasMeHHOM PEe3kn C
MexaHM3NPOBaHHbIM pe3aKoM 3arpeLlaeTca NnpruracaTbCA K Kopnycy
pe3aKa, 3arotoeke Uin K BoOAe Ha BOAAHOM CTONe.

MpenoTBpaLweHne INeKTPUUHECKOro pa3paaa

Bo Bcex cucTemax niasmeHHON pe3KH B npoueccax pesKu
MCNONb3YeTCA BbICOKOE HanpsxKeHue (pacnpocTpaHeHbl
3HauyeHusa ot 200 o 400 B nocT. ToKa). Mpu akcnnyaTauuu
TaKoW CUCTEMbl cneayeT NPUHATb NepevynCcieHHble HUKe Mepbl
NnpeaoCTOPOKHOCTH:

= O6A3aTenbHO UCMOoML30BaTh U30NUPYIOLLME NepyaTKK 1 06yBb,
noAJepHu1BaTh TENO U OLEHAY B CyXOM COCTOAHMM.

= [pu sKcnnyaTaLnm CMCTEMbI NNA3MEHHOM Pe3KkK 3anpeLlaeTca
CTOATb Ha KaKOM-NMG0 BNAXHOW NOBEPXHOCTH, CUAETb UK NewaThb
Ha Hen, a TaKiKe NpUKacaTbCA K HeM.

= HyxHo obecneunTb 30MALMIO OT paboyei MOBEPXHOCTH 1 OT
3EM/M C MOMOLLLIO CYXMX U30STMPYHOLLIMX KOBPUKOB MM MOKPLITUM,
pasmep KOTOpbIX 0CTAaTOueH /1A NPeaoTBpaLLeHnaA to6oro
COMPUKOCHOBEHUA C 3emrel Un pabouei noBepxHoCTbio. [Mpu
HeobX0AMMOCTH BbIMOSIHWTL PE3KY B MECTaX C BbICOKOW B/TAXHOCTHIO
1 B6IM3K TaKUX OCTOPOMHOCTb.

= HyxHo obecneunTb HamM4Me pAdoOM C MCTOYHUKOM TOKa
BbIKNtOYATENA MUTAHUA C NPEfOXPAHUTENIAMU COOTBETCTBYIOLLErO
HOMWHaa. DTOT BbIKMOYATENb AOMKEH AaTb OrnepaTopy
BOBMOMHOCTb BLICTPO BbIKN04MTL (0ff) MCTOUHMK TOKa B aBapuiHOM
CcUTyaLmK.

- I'Ipm MCNONb30BaHWM BOAAHOIO CTOMA HYXKHO y6e/:|,wrbc;| B TOM,
4TO OH KOPPEKTHO NOAKMHOYEH K FPYHTOBOMY 3a3eMJIEHUHO.

yCTaHOBKy M1 3a3emMsieHne aToro 060py.D.OBaHMF| cnepyet
BbINO/IHATL B COOTBETCTBUKN C MHCTPYKUMAMU MO SKCnnyaTaunm
1 rocynapCTBeHHbIMKU U MECTHBIM HOPMaMHU.

Hy)KHO AO0CTaTO4YHO HacTo NpPoBepATb ceTeBom WHYyp Ha

npegmet nospemueHMﬁ WM HaNTM4YMA TPELWMH Ha MOKPbITUM.
I'Iospemp,eHHbM ceTeBom WHYyp crneayeTt HemeasleHHO 3aMeHUTb.
HeuaonupOBaHthe npoeoAa npeacTaBnAaloT CMepTesibHYHO
ONacCHOCTb.

MpoBepbTe NpoBoaa pe3aka v 3aMeHUTE 1X B Clly4ae U3Hoca Min
NoOBPEXAEHMA.

3anpellaeTca NoAHMMATL 3aroTOBKY M OTXOAbl BO BPEMA PE3KM.
B TeueHwe Bcero npoLecca pesku cneayeT OCTaBnATb 3aroToBKy
Ha MecCTe WK Ha BepCTaKe C MOAKMYEHHbBIM pabounm Kabenem.

I'Iepep, BbINOJIHEHWEM MPOBEPKK, OHUCTKKU UITM CMEHbI netanemn
pe3aKka cneayet NosIHOCTbIO OTHKIKOYUTL 3NEeKTPponnuTaHrue nin
OTHITKYUTb OT CETU UCTOYHUK TOKa.

3anpetuaetca 06X0aMTb MK NPOMNYCKaTb YCTPOMCTBA 3aLUMUTHOM
GITIOKUPOBKMU.

Mpewae Yem cHUMATBL NtoBbIe KPbILLKK MCTOYHWKA TOKA Ui Kopryca
CUCTeMbl, CrieflyeT OTKIIOYUTL NIeKTponMTaHKe Ha Bxoge. Nocne
OTKIIIOYEHWA INEKTPONUTAHUA CrnedyeT NoAokaAaTb 5 MUHYT, 4TOGLI
KOHAEHCaToOPbl Pa3PAAUINCE.

3anpetuaetcs aKCnnyaTMpoBaTb CMCTEMY MIa3MEHHON PE3KH,
€CIIN HE BCE KPBbILLKM MCTOYHMKA TOKa HaXoAATCA Ha CBOMX MECTaX.
OTKpbITble pa3beMbl UICTOUYHMKA TOKa NPEACTaBAIOT OMaCHOCTb
CWIIbHOTO MOPAKEHUA SNIEKTPUIECKUM TOKOM.

Mpr dopmMrpoBaHWK BXOAHBIX COEAMHEHMIA CHavana creayet
3aKpennTb COOTBETCTBYIOLLMIM 3a3eMAOLLMA NPOBOA.

Ham,u,aﬂ cucTema nnas3meHHom Pe3Krn npeaHa3HavyeHa ana
MCNONb30BaHWA TOJIbKO C OnpeaeneHHbIMKU pe3akamMmu. 3anpe|.u.aeTCH
3aMeHATb UX APYrMMH pe3akaMu, MOCKOJbKRY 3TO MOMET NMPUBECTHU

K neperpesy 1 NpeacTaBiATb yrpo3y 6e30nacHOCTH.

6e30n1acHOCTH H HOPMaTHBHOMY COOTBETCTBHIO
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MpenoTBpalleHHUe noxapa

= [pexae YeMm BbINOMHATL NtoGble onepauuu no peske, creayet
y6eauTbea B 6e3onacHoCTH paboyen 30HbI. B HenocpeacTBeHHOM
6NM30CTM [OMKEH HAXOAWUTLCA OTHETYLUWUTENb.

= CnegnyeT y6paTh BCE OrHEOMNACHbIE MaTepHaribl M3 30HbI paboT
no pesKe Ha paccToaHue He MeHee 10 m.

= [opAuni MeTann crneayeTt OxNaAnTb MOrPyHEHUEM B BOAY WUIK
[aTb eMy OCTbITb, NMPEKIE YEM NMPUCTYNaTh K ero 06paboTke
WK [OMYCKaTb MPUKOCHOBEHKWE K HEMY KaKWUX-TTMGO roproymx
MaTepu1anos.

- 3anpeu.|,aeTcn BbINONHATL PE3RY 66.I'IJ'IOHOB, B KOTOPbIX Haxo4ATCA
noTeHuManbHO OrHeonacHble MmaTepuanbl. Chavana vx HYHHO
OMNOPOHHUTL M TLLATENbHO NPOYUCTUTD.

= [pexnae yem NpUCTynaTb K pe3Ke, HY}HO BbIBETPUTL JIHO6bIE
NOTEHLMaNbHO BOCT/IaMEHAIOLLMECS rasbl Ha NPOM3BOACTBEHHOM
yyacTKe.

- anI BbINOMHEHWN PE3KM C UCMOJIb30BaHUEM KUCIOpOoaa B Ka4ecTee
nna3M006pa3yrou.|,ero rasa Heo6xou,mma cucTEMA BbITAXKHOM
BEHTUNALUN.

MpepoTBpalieHue B3pbiBa

= 3anpeLiaeTca aKCnIyaTMpoBaTh CUCTEMY NNa3MEHHOW PE3KK
B YC/IOBWSAX, KOIZla BO3MOKHO NPUCYTCTBME B3PbIBYATOM MblK UK
napos.

= 3anpeluaeTca BbINONHATL Pe3Ky 6annoHOB Nog, AaBneHuem, Tpyo
1 KaKUX-NIMBO 3aKPbITbIX KOHTEMHEPOB.

- 3anpeLu,aeTc;| BbINONHATL PE3RY 63.J'IJ'IOHOB, B KOTOPbIX coaepmHarca
roproyme marepuansbl.

Mpu pe3ke NnasMeHHbIM Pe3aKoM atOMUHWEBBIX CMTABOB MOJ, BOAOM
WK Ha BOAAHOM CTONe B pesynbTaTe XMMUYECKOM peaKLMn MeXay
BOAOM M 3aroTOBKOM, AeTaNAMM, MENTKUMU YacTULLAMKW UK Kaniamm
pacnnaBneHHOro antoMUHWUA 06padyeTca GosbLIOE KOTMYECTBO
razoo6pa3Horo BoOAOPOAa, 3HA4YMTENbHO MPEBbILLAIOLLEE KONIMYECTBO
rasos, obpaaytoLieeca nNpu peske Apyrvx metannos. CyliecTeyeT
BEPOATHOCTb CKOMJIEHWA YKa3aHHOro razoo6pasHoro BoA0poAa

B 0611acTK Nnof, 3arotoBKOM. [py KOHTaKTe nnasmeHHoW Ayru Unm
MCKpbI OT J060r0 NCTOYHWKA C KUCIOPOAOM UIT BO3AYXOM MOMET
NPOU30MTH BOCMNIaMEHEHWE HAKOMMUBLLETrOCA ra3006pasHoro
BOAOPOAA C nocneaytolen aeToHaumen. Bapeis, B cBoto ovepesb,
MOMET NMPUBECTU K r’Mbenn onepatopa, TeIeCHbIM NMOBPEMAEHUAM,
MaTepuanbHbIM YObITKAMKW UKW MOBPEKAEHUAM 060pYL0BaHUA.

D,O TOro, Kak npucTynatb K pe3xe arntoMUHUA, H606X0,DMMO
MPOKOHCYNLTUPOBATLCA C U3rOTOBUTENIEM CTONA UK UHBIMK
KBaJ‘IMd)VILI,MpOBaHHbIMM crneunanncTtamMmmn Ha npeamMmeT nposeaeH1A
OLLEHKHM PUCKOB M peannaalmnmn ninaHa no Ux CHUKEHUo C Tem, 4TOGbI
MCHNKYUTb PUCK AETOHALMK NyTEM HEAONYLWEeHNA CKoNneHnA
BOAOpOAAa.

NMPOLECC PE3KM MOMET NPUBECTHU K NMNOHAPY UJIN B3PbIBY

BEPEMUCb!
OnacHocTb B3pbiBa
AproH-Bogopoa, U MeTaH

BOﬂ.OpOﬂ. M MeTaH — 3TO roproyme rasdbl, Npu UCNonb3oBaHUAU
KOTOPbIX CyLLEeCTBYyeT ONacHOCTbL B3pPbiBa. Henb3aa AonycKatb
KOHTaKTa nnaMeHu ¢ 6anioHaMu u WwinaHramMmum, B KOTOpbIX HAXOOAATCA
CMeCH C coAepHaHnemMm meTaHa unn sogopoaa. Henbas AOonyCcKaTb
KOHTaKTa rnjamMmeHu 1 UCKp C pe3akoM npu nna3meHHom peske

C MCNONb30BaHMEM MeTaHa Unn aproH-eogopoaa.

BEPEMUCb!
OnacHocTb B3pbiBa
nO,ELBO[J,HaH pe3ka C NPUMEHEHNEM TOPHOYKMX ra3os,
coaepaLLnx BOAOPOL,
= 3anpeLuaeTcs BbINONHATL NOABOAHYHO PE3KY C MPUMEHEHUEM
FOPHOYMX ra30B, COAEPHALLMX BOAOPOA.

= [lpu BbINONHEHWM NOABOAHOM PE3KM C MPUMEHEHMEM FOPHOUMX
rasoB, COAepHaLLMX BOAOPOL, BO3MOKHO BO3BHUKHOBEHHWE
B3PbIBOOMACHOI0 COCTOAHMA. [1pU BbINONHEHWW MNA3MEHHOM PE3KM
B TaKMX YC/IOBMAX BO3MOMKHA AETOHALMA.

BEPEMUCb!
OnacHocTb B3pbiBa
[eToHauma BOROpoaa npy peske antoMUHKUs

Tare Heo6x0aMMO y6eanTbCA B TOM, HTO KOHCTPYKLIMA BOAAHOMO
CTONa, CUCTEMbI OTBOAA Fa30B (BEHTUNALMM) M MHBIX KOMMIEKTYHOLLMX
CMCTEMbI PE3KM MPEAyCMaTPUBAET BO3MOKHOCTL 6€30MacHOM pesku
antoMUHUA.

Mp1 HEBO3MOMHOCTH HEe A0NYCTUTb CKONMIEHUA Boagopoaa
3anpeljaeTca NPpoBOAUTb pe3Ky aJlloMUHHUEBLIX CnlaBOB
nopa BOAOW UK Ha BOAAHOM CTOne.

Mpumeyanue. MNpur ycnoBrn Ka4eCTBEHHOMO BbIMOIHEHMA

nnaHa no CHUMKEHWUIO PUCKOB A0MYCKaeTCA NPOU3BOANTL PE3KY
60NbLIMHCTBA aNOMUHKWEBBIX CMIABOB Ha BOAAHOM CTOME Nna3MeHHbIM
pesaKoM. McknioueHremM ABNAETCA aloOMUHUEBO-NTUTUEBBINA CNNaB.
3anpellaeTca BbINOMIHATL PE3KY antOMUHHEBO-JINTUEBOrO
cnnasa B NPUCYTCTBUHU BOAbI. 3a JONONHATENBHOM MHbOPMaLMEn
no TexHUKe 6e30MacHOCTHU NPUMEHWUTENBHO K PUCKaM, CBA3AHHbIM

C UCMOMNb30BaHWEM allOMUHWEBO-TIUTUEBBLIX CMIaBOB, O6paLlanTech

K Bawemy noctasLumKy anommHua.

6e30nacHOCTH H HOPMaTHBHOMY COOTBETCTBHIO
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= O3sHaKkoMHTbCA M cnepoBaTb MHCTPYKUMAM MO aKcnnyatauuu,
npenoctaBneHHbIM U3roToBUTENEM KOMMNEKCHOIo O60py,D,OBaHMH.

= Bbigenuts aAna nposeaeHUa paboT y4acToK C OrpaHUYeHHbIM
[OCTYMOM, pa3Mepbl KOTOPOrO MPEBLILAIT MaKCUMasTbHbIN
[Mana3oH NepeMELLEHWA ABUKYLLMXCA HYacTer CUCTEMbI PE3KMU.

= [lpy BEPOATHOCTM PUCKA CTONKHOBEHWA He [AOMYCKaTb HaxoMaeHWe
nepcoHana Unu NpucyTcTene obopyaoBaHUA B HEMOCPEACTBEHHOM
6/IM30CTH OT ABMMYLLMXCA HaCTEN CUCTEMbI PE3KM.

= WN3b6eraTb cny4aiHOro COMPUKOCHOBEHNUA C CEHCOPHBLIM 3KPaHOM
4r1Y unu pyykoit ynpaenenua. CnyyaitHoe CONPUKOCHOBEHME C
HUMK MOMKET NPUBECTM K aKTUBALMK KOMaHZ, 1 HenpegHaMepeHHOMy
nepemMeLLeH1o MaLlnHbl.

(
%‘% A NEPEMELLEHUE MALUUHbI MOMET NPUBECTU K TPABME

ﬂpM M3roToB/IEHUNU CUCTEMbI PE3KHU M3rOTOBUTENIEM KOMIMJIIEKCHOIO O60py,CI,OBaHMF| nytem 06'be,D,MHeHMF| oGopyp,oaanﬂ Hypertherm C WHbIM
060pyp.oaaH|4eM OTBETCTBEHHOCTb 32 06ecrnevyeHre UCKIIYEHNA PHUCKOB, CBA3AHHbIX C ABUHYLLMMMUCA HaCcTAMU [aHHOM CUCTEMBI, BO3naraeTca
Ha KOHEeYHOro nosib3oBatesna U U3rotoBuTesIA KOMMJIEKCHOIro OéOpyﬂ,OBaHMH. Hesasncumo ot BbllLEYKa3aHHOro, HUKe npencTaBneHbl
pexromMmeHaaumnm Hypertherm no npenoTspalleHno BepoATHOCTH TpaBMHUpPOBaHUA onepartopa 1 noBperaeHuAa o6opy,u,osaHM;|:

He ponyckaeTca BbiNONHEHWE 06CNYKMBaHUA UK YUCTKM
o6opynoBaHWA BO BpemA ero paboTbi.

Ecnu Tpebyetca npoBecTn 06CNyHKMBaHME, HEOBXOAMMO BKIIOUNTL
3aLLMTHYIO BIOKMPOBKY MK OTKMIOYMTL NoAAYY MUTaHKA, a TaKKe
6noKr1poBaTh KU OMNIoMBMpoBaTh 060pyAOBaHKE AJ18 OTKNIOYEHWA
[Buratenen 1 NpeaoTBpaLLEHMA Cly4alHOro nepeMeLL,eHus.

[onyck K akcnnyataunm 1 obcnysnBaHnio 060pyaoBaH1A
NPefoCTaBNIATL UCKIIIOUNUTENBHO KBANTMPULIMPOBAHHOMY NepcoHany.

BE3OMNACHOCTb OGOPY1OBAHMA,
MUCNOJIb3YEMOIO ANnAd PABOTbI CO
CHATbIMU TASAMH

= 3anpetluaeTca UCMOMb30BaTh B KAYECTBE CMa3KW Ha KnanaHax
6asIIOHOB MK PerynATopax Macsio UM CMa304HbIN MaTepuar.

= CnepnyeT 1Cronb30BaTh TOMLKO Fa30Bble GANNOHEI, PErynATopPbI,
WAaHMM ¥ WTyLepsl, NpeaHasHaYeHHbIe 4719 COOTBETCTBYOLLErO
BapuaHTa NpUMeHeHHA.

= CnepnyeT noafepuBaTth B MCNPaBHOM COCTOAHUM BCe 06opyaoBaHue
AnA paboTbl CO CHaTbIM ra30M M CBA3AHHbLIE C HUM KOMIIEKTYIOLLME.

= Bce rasoBsble WwnaHrm cnepyeTt MapKMpoBaTb U MPUMEHATL LLBETOBOE
KoAunpoBaHHe, 4TO6bI MOKa3aTb TWM rasa B KAXKAOM LUMaHre. Cwm.
NprMeHnMble rocyaapcTBeHHble 1 MECTHbIE HOPMbI.

BO3MOHEH B3PbIB
FA30BbIX BAJIOHOB NPH
NOBPEXAEHUUA

B rasosbix 6annoHax COAEPHUTCA ra3 NnoA, BbICOKMM AaBNEeHUEM.
BoamomxeH B3pbIB 6annoHa npv ero NoBpexaeHNH.

O6paLatbca ¢ 6annoHamMmn CO CHaTbiM ra3oM CreayeT B
COOTBETCTBMM C NPUMEHWUMbIMI FOCYAaPCTBEHHBIMU M MECTHBIMM
HopMamMm.

3anpeu.|,aeT0ﬂ HUCMoNnb30BaTb 6aJ'IJ'IOH, €CJ/I1 OH He yCTaHOBJIEH CTPOIro
BEPTUKANBbHO U HE 3aKpeneH.

Ha knanane BCerga nomxeH 6bITb 3aKpernyieH 3aLLMTHbBIM KOMMavoK
3a UCHIKYEeHHUEM BpeMEHH, Koraa 6annoH ncnonb3yeTca unu
MOAKMKOYEH A/1A UCNOJIb30BaHUA.

3anpellaeTca AONYCKaTh ANEKTPUUECKUIA KOHTAKT Mey
nnasMeHHOM yrov 1 6annoHom.

3anpeluaeTcs noaeeprars 6anoHb BO3LEHCTBUIO YPEIMEPHOTO
HarpeBaHu1s, UCKP, Bbirapa Ui OTKPLITOrO OrHA.

3anpeluaeTca UCNoNb30BaTb MOSIOTOK, K04 MK APYro
MHCTPYMEHT, 4TOObl OTKPbITb 3aKNMHUBLLMKM KnanaH 6annoHa.

6e30n1acHOCTH H HOPMaTHBHOMY COOTBETCTBHIO
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U NIETAJIbHOMY Ucxony

Cawma no cebe nnasmeHHas ayra npeacTasnsaeT Co6oM UCTOYHUK
Tenna, Mcrnonb3yembli Ana peaku. [Noatomy, xoTa nnasmeHHas ayra
M He CUYMTAETCH MCTOYHUKOM TOKCHYHbIX NapoB, 06pabaTbiBaembli
MaTepuan MOKeT BblTb MCTOYHUKOM TaKuX MapoB WiK ra3os,
paspyLuatoLLMX KUCIOPOA.

B 3aBucumMocTh oT o6pabaTtbiBaeMoro Matepvana o6pasytoTca pasHble
napbl. Cpean MeTannos, KOTopble MOryT NPUBOAWTL K 06Pa30BaHUo
TOKCHYHbIX NMapOB, HEPHKABEIOLWAA CTaslb, YINMepPoAnCTas CTalb, LMHK
(ouMHKOBaHHbIE MaTepuansl) U Medb.

B HeKoTOpbIX Criyqanax MeTasni MOKET ObiTb MOKPLIT BELLECTBOM,
KOTOPOE MOMKET NPUBOANTL K 06Pa30BaHMI0 TOKCHYHbIX MapOoB.
Cpeav TOKCUYHBIX MOKPLITUIA CBUHEL, (B HEKOTOPbIX KPacKax),
KaaMui (B HEKOTOPbIX KPaCKax W HaMoNHUTENAX) U GepUNInI.

la3bl, 06pasytoLLMecs B NPOLLECCe MNa3MeHHON Pe3KH, 3aBUCAT

oT 06pabaTbiBaeMOro MaTepyana v MeToaa pesku. B kauecTse Takmx
ra3oB MOTYT BbICTYMNaTb O30H, OKCHAbI a30Ta, LUECTUBANEHTHbIM XPOM,
BOLOPOA, M ApYyri1e BELLECTBa, CoaepHalLmecs B obpabaTbiBaeMbix
matepuanax v BblAenaemMble U3 HUX.

CnegnyeT npuHUMaTL Mepbl NPef0CTOPOKHOCTH AJ1A CBEAEHUA

K MUHUMYMy BO3[EMCTBMA NapoB, 06pasyemblX Npu ntobbix
NPOMbILLIEHHBIX NpoLieccax. B 3aBMCHMOCTM OT XMMUYecKoro
cOCTaBa 1 KOHUEeHTpauum napos (a Takike Apyrux GakTopoB, TaKWX
KaK BEHTU/ALMA) CyLLECTBYET BEPOATHOCTb PA3BUTHA 3a60NeBaHHM,
TaKMX KaK MOPOKK Pa3BUTMA Nioda Uin pakx.

0O6A3aHHOCTbL MO NPOBEPKE KA4YECTBA BO3AyXa B 30HE BbINOMHEHWUA
PEe3KM, a TaKke No 06ecneyeHno COOTBETCTBMA KayecTBa BO3ayxa
B MPOW3BOACTBEHHOM MOMELLEHUM BCEM roCyAapCTBEHHbIM U
MEeCTHbIM HOPMaM W MpaBWam NIEXUT Ha BnagenbLe 060pynoBaHUA
1 NPOU3BOACTBEHHOIO 06beKTa.

)b TOKCHUUHBIE MAPbI MOT'YT MPUBECTU K TPABMAM

YpoBeHb KayecTsa BO3ayxa B JIlO60M NPOU3BOACTBEHHOM MOMELLEHNM
3aBWCUT OT ONpe/eneHHbIX NepeMeHHbIX GaKTOPOB, XapaKTePHbIX AJ1A
AaHHoro obbekTa. Hekotopble 13 TakWx GaKTOPOB NEpPeYUCIeHbl HUMKE.

= KoHcTpyKuma ctona (MOKpbIM, Cyxow, MOABOAHbIN).

= CocrtaB MaTeprana, MOKpbITUE MOBEPXHOCTH M COCTAB MOKPLITUA.

= O6bem yoaneHHoro martepuana.

= TpopoMHKUTENBHOCTL PE3KM MM CTPOXKH.

= Pasmep, 06bem BO3ayxa, BEHTUNALMA U GUnbTpaumna paboyei 3oHbI.
= Cpepncrtsa MHAMBUAYIbHOM 3aLLMTLI.

= HonunyecTBO 3KCMNyaTUpyeMbIX CUCTEM AJ1A CBAPKU 1 PE3KU.

= [pyrve npouecchl B AaHHOM NPOU3BOACTBEHHOM MOMELLEHUH,
MNP KOTOPbIX BO3MOKHO 06pa3oBaH1e napos.

Ecnu Npon3BoaCTBEHHOE MOMELLEHUE [OMKHO COOTBETCTBOBAThL
rOCYAapCTBEHHBIM UM MECTHLIM NPaBMIaM, TONBKO BLINOMHEHHbIE
Ha NPOM3BOACTBEHHOM O6bEKTE MOHUTOPHHI M NPOBEPKa MOy T
onpeaen1Th COOTBETCTBME 06bEKTa AOMYCTUMLIM NOKA3aTeNaM
(BbILIE HUX UK HUME).

[nA CHUXKEHUA ONacHOCTU BO3AEMCTBUA NapoB Ha COTPYAHMKOB
HEOBXOAMMO MPUHATL CNEAYHOLME MEPSI.

= [lpexae yem BbINONHATL PE3KY, CHUMWUTE C MeTasna Jitobble
MOKPLITUA U PACTBOPUTESN.

* Wcnonb3yiTe MECTHYIO BbITAXHYHO BEHTUNALMIO AJ1A YCTPaHEeHUA
napoB 13 BO3Ayxa.

= WUsberante BapixaHua napos. O6a3aTeNbHO UCMOMNb3yHTe
pecnupatop ¢ nogaden Boaayxa npu peske ntoboro metanna,
€CNK B METANE UM €ro MOKPLITUM NPUCYTCTBYIOT UK
NPEANONOKNUTENBHO MOMYT NMPUCYTCTBOBATL KaKMe-MGO TOKCHYHbIE
ANEMEHTHI.

* HyxHO 06ecneynTb COOTBETCTBYHOLLYIO KBAIMPUKALMIO U 3HAHWE
MEeTOZI0B KOPPEKTHOM 3KCMyaTaLmM 060pya0BaHWA 414 CBAPKM
1 pe3Ku, a TaKke PecrnMpaTopoB C nogaver Bo3ayxa y BCex
COTPYAHWKOB, MCMOMbL3YHOLLMX TaKoe 06opyaoBaHMe.

= 3anpelaeTcA BbIMOMHATL PE3KY 6a/NIOHOB, B KOTOPbIX MOTYT
cofepwaTbCA Nobble NOTEHLIMANbLHO TOKCUYHbIE MaTepUarbl.
CHauana Hy*HO OMyCTOLUMTb BANOH W JOMKHLIM 06pPa3oM
€ro O4UCTUTb.

= [lo Mepe HEO6XOOMMOCTH HyHHO NMPOBOANTL 3aMepbl U MPOBEPKM
KayecTBa BO3Ayxa B MPOM3BOACTBEHHOM MOMELLEHWUH.

= [lna obecneyeHnn 6€30MacHOro ypoBHA KayecTsa BO3ayxa
cnepyeT o6paTUTLCA K MECTHOMY 3KCMEPTY B 3TOM 0611acTy,
4TOGbI PeanM3oBaTb COOTBETCTBYIOLMIA NaH MOMELLEHHS.
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v

NNA3SMEHHAA OAYTA MOMET BbISBATb TPABMbI U OHKOI'N

Pe3aKkn MOMEHTanbHOro 3axuraHua [MnasmeHHana ayra GbICTPO paspe3aeT NepyaTku 1 KOKY.

BaxuraHue nnasMmeHHom AYrv BbINOMHAETCA Cpa3y nocne akTmBauum . 3ar|peu.|.aeT0ﬂ an6J'IV|)KaTbCH K HAaKOHEYHWKY pe3akKa.

nepexntoYaTens pesaxa. o .
= 3anpeLiaeTcA pyKon NpUAEPHUBaTL METANT B HEMOCPEACTBEHHOM

651M30CTM OT TPAEKTOPUW PE3KH.

= Crtporo 3anpeLuaeTca HanpasnATb pesak Ha ce6a Unn apyrux nL,

%/J- U3NTYYEHUE AYIU MOHET BbI3BATb OHOI I'T1A3 U KOHXHU

-

3awuTta 3peHuna [nasmeHHan ayra NPUMBOAMT K 06pa3oBaHUIO = OrHecToMKan ofexaa A0MKHA 3allMLLATh BCE YHaCTKK Tena,
MHTEHCUBHbIX JTy4el B BUAMMOW M HEBUAMMOW HaCTAX CreKTpa Ha KOTOpblE BO3MOXHO BO3AENCTBME GaKTOPOB PUCKa.
(ynsTpadroneToBbIx M MHGPAKPACHBIX), KOTOPLIE MOTYT BbI3BATbL
OMOT 1123 U KoMK,

* Heobxoanmo mcnonb3oBaTk 6ptokk 63 0TBOPOTOB AJIA
npenoTBpaLLeHnA nonagaHna B HAX UCKP WK Bbirapa.
= O6A3aTenbLHO UCMOoMNbL3YMTE CPEACTBa 3alLMTbl 3PEHNA

Kpowme Toro, npex, 4yemM npucTynatb K K 71 T Tb
B COOTBETCTBMK C NPUMEHUMbIMK roCyaapCTBEHHbIMWU U MECTHbLIMU POME TOro, MPEHAE He puctyna pesKe, cnefye y6pa

13 KapmMaHoB nobble roproyme Mmatepuanbl, TaKMe Kak 6yTaHOBbIe

HOpMamM.
3AMUraIKK UMW CIIMYKM,
= HymHo vMcnonb3osaTh CpeacTsa 3aluuThl 3peHna (3aWmTHble
OYKM C BOKOBBIMM LMTKAMM U 3ALMTHBIM LWNEM CBapLUMKA) 30Ha pe3Kn HykHO NOAroTOBKTL 30HY PE3KHM AJIA CHUKEHHA
C COOTBETCTBYHOLLEN CBETO3ALLMTHON BNEeHA0M IMH3 ANA 3aLiMThl OTpaMaiolLei CnocoBHOCTH W nepeaaym ynsTpagroneTosoro

rnas ot ynsTpadroneToBbIX MU MHGPAKPACHBIX Ny4el, GopMUPYyeMbIX W3Jly4eHUA, BLINOMHWB NEPEYUCIEHHBIE HUME AeUCTBUA.

ayron. = CTeHbl M Apyrve NoBepXHOCTH AOMKHbI ObiTb BbIKPALLEHb! B TEMHbIE

3alnTa KoMK YnbTpadronetoBoe 1anyyeHne, UCKpbI 1 UBeTa ANA CHIMEHWA OTPaXKaroLLEl CIOCOGHOCTA.

pacKasneHHbIM MeTans MOryT Bbi3blBaTb OXOMM, ANA NPeAoTBpalleHna = HyxHO MCnonb30oBaTh 3alLMUTHBLIE AKPaHbl UK OrPaKAeHUA ANl
KOTOPbIX 06A3ATENIbHO HYKHO MCMOJIb30BaTb 3ALLMTHYIO OAEKAaY. NpeaoTBPALLEHNA BO3AENCTBUA HA OKPYHAIOLLMX BCTIbILLEK U GIIMKOB.

* Heobxoanmo 1cnonb3oBaTk NepyaTku C Kparamu, 3aluTtHas obyes = CnepyeT npedynpeiuTb OKPyHKatoLLMX O TOM, 4TO He crieayeT
1 KackKy. CMOTpeTb Ha Ayry. HyxHo ncnonb3osate 06bABNEHUA 1
npeaynpeauTenbHble 3HaKM.

PexomeHayembii
HOMep
CBETO3alUUTHOM
MuHMManbHbIM HOMEp 6neHabl ansa
cBeTO3alMTHON 6neHabl | KoM$OPTHON paboTbl OSHA 29CFR EBpona
Tok ayru (ANSI 249.1:2012) (ANSI 249.1:2012) 1910.133(a)(5) EN168:2002

Menee 40 A 5 5 8 9
or41 Apo 60 A 6 6 8 9
or61 Ago80A 8 8 8 9
or81 Apgo 125 A 8 9 8 9
or 126 A no 150 A 8 9 8 10
ot 151 Apgo 175 A 8 9 8 11
ot 176 A oo 250 A 8 9 8 12
or 251 A no 300 A 8 9 8 13
or 301 A oo 400 A 9 12 9 13
ot 401 A no 800 A 10 14 10 H/0O
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. PYHKUUOHUPOBAHUE KAPAUOCTUMYNIATOPOB
Q% N CNYXOBbIX AMMAPATOB

Pa6orta KapAHUOCTUMYNATOPOB U CITYXOBbIX annapaTtoB MOKET ,D,J'IFI CHUWMHEeHUA d)aKTOpOB PHUCKa, CBA3aHHbIX C MarHUTHbLIM MoeMm,
6bITb HapyLweHa MarHMTHbIMKM NonAMK, Co3aaBaeMbiMHU BbICOKMMU HYXHO cobnogatb YHKa3aHHbIe HHUKE npaBunia.

HaYEHMAMM TOKa. .
3Ha4el OKa * U pabounit kabesb, M NPOBOL, pe3aKa AOMKHbI OblTb PACTONOKEHbI

JTvua, ncnonbaytolme KaparMoCTUMYNATOPbI M CNYXOBbLIE annaparsl, Ha O[iHOW CTOPOHE, MPOTUBOMONIOKHOU TOW, rAE HaXOAUTCA
[LOMHHbI MPOKOHCYNETUPOBATLCA C BPAYOM, NPem/Ae YeM 3aX0amnThb oneparop.
B 30HY BbIMOSIHEHWA OMepaLLmii Mo NnasMeHHOM Pe3Ke U CTPOKKE. » TpoBopa pesaa crefyeT NPOKNAALIBaTL KaK MOKHO BMHe

K paboyemy kabento.

= 3anpelaeTtca o6mMaTbIBATLCA NPOBOAOM pe3aKa Unm paboumm
Kabenem.

" CneuyeT AeprHaTbCA HA MaKCUMaslbHO BO3MOXHOM PaCcCTOAHUM
OT UCTOYHUKa TOKa.

WYM MOMET NMBECTU K HAPYLWWEHUAM CJTYXA

O6a3aTenibHO MCMONb30BaTh 3aLLMUTHBLIE HAYLIHWMKW, ECIIM YPOBEHb
Lwyma ABMIAETCA OMaCHbLIM UK EC/IM NOCIE NPUHATUA BCEX
I/IH)KeHeprIX n aﬂ,MVIHI/ICTpaTIABHbIX Mep COXpaHHeTCH OonacHOCTb
nospexaeHua cnyxa. Ecnm ncnonbsosaHne cpeacTs 3aluThbl
cryxa Heo6XoAMMO, CNeayeT UCTOMNb30BaTh TONbKO YTBEPHAEHHbIE
yCTpOIZCTBa VIHﬂVIBIA,D,yaJ'IbHOPI 3alMnThl, TaKUEe KaK HayI.IJHVIKVI nnn
6epyLum, KO3POULIMEHTbI CHUKEHWA LLYMa KOTOPbIX COOTBETCTBYHOT
KOHKpETHOM cuTyauuu. Jlnu, HaxopaLwmxca B611M3m 06nacti pesku,
cnenyet npeaynpexaars O BO3BMOMKHbIX ONMaCHOCTAX, CBA3AHHbIX C
wymom. Kpome Toro, cpefcTsa 3aluuThl Cllyxa MOryT NPefoTBpaTUThL
nonagaHne packaneHHbIx OpbI3r B yLUK.

[Mpu Mcnonb30BaHWUKM PE3KK NTa3MEHHOM Ayrov BO3MOMXHO
npeBbllLeHWe 3HaYEHUI YPOBHA LYMa, YKa3aHHbIX B MECTHbIX HOpMax
ANA pasnuuHbIX CUTYyauurid. [nuTensHoe BO3AEMCTBUE CUITBHOIO LyMa
MOMET NMPUBECTU K HapyLIeHUAM cnyxa. [1pu BbINONHEHUW PE3KK UK
CTPOMKKN 06A3aTENIbHO MCMOMb30BaTh COOTBETCTBYHOLME CPeACcTBa
3alLMTBl CNyxa 3a UCKIIOYEHWEM Cy4YaeB, Koraa 3amepbl YpOBHSA
3BYKOBOIO A@B/IEHWA B MOMELLEHWH, [Ae yCTaHOBIEHO 060pyA0BaHME,
MOATBEPHAAIOT OTCYTCTBME HEOBXOAMMOCTH B CPEACTBAX 3allnThl
Cnyxa CornacHo NpUMeHUMbIM MeXAyHapPOAHbLIM, PErMOHaTbHBIM UK
MECTHbIM HOpMaM.

MOXHO 3HaUUTENBHO CHU3MUTb LLYM, UCMOMb3YA NPOCTblE MHKEHEPHbIE
nprcnocobneHna K CTonam AJ1A PE3KK, Tak1e KaKk OrpamaeHWUa Unm
LITOPbI MEX Ay Nia3MeHHOM Ayror U paboynm MECTOM, a TaKKe
pacnonoxu1e paboyee MeCTo Ha yAaneHnn OT Nia3MeHHON Ayri.
Takke cneflyeT NPUMEHATb aAMUHUCTPATUBHbIE MEPbI B MeCcTe
aKcnnyatauun 060pyaoBaHNUA C LIENbO OrpaHUYeHnA JoCTyna 1
orpaH14yeH1A BpeMeHn BO3AENCTBIA Ha onepaTopa. Takke cneayet
OrpafmuTh 30HbI C BbICOKMM YPOBHEM LUyMa W/WK MPUHATL Mepbl ANA
CHW¥eHnA peeepbepaunn B paboymx 30Hax PE3KK MyTEM yCTaHOBKM
LUYMOMOTNIOTUTENEN.
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CBEOEHUA OB YJIABJIUBAHUU CYXOMH NbINU

Ha HekoTopbix pabou4mx yyacTKax CylecTByeT BEPOATHOCTb B3pbiBa
B CBAI3W C MPWUCYTCTBMEM CYXOM MbINH.

B cranpapte NFPA 68 «Explosion Protection by Deflagration Venting»
(MpepoTBpalLeHre B3PLIBOB NyTeM BLICTPOrO CrOPaHH)», KOTOPbIM
BbiNyLeH HaunoHanbHoM accouualmeit noxapHoi 6esonacHocTH
CLUA (U.S. National Fire Protection Association), npusoasaTca
TpeBOoBaHWA K KOHCTPYKLMM, Pa3MELLEHMIO, YCTAHOBKE, TEXHUYECKOMY
06CIy}HMBAHWIO U UCMONB30BAHUIO YCTPOMCTB M CUCTEM AN1A

0TBOZA NMPO/YKTOB rOPEHUA 1 JaBNeHWA NoCce BO3HUKHOBEHNA
6bicTporo cropaHua 6e3 B3pbiea. O6paTUTECH K NPOU3BOAMUTENO

UMK CNELMaNMCTy MO YCTAHOBKE CUCTEM YNaBfMBAHWUA CYXOM Mblsn
AJ1A NONy4eHNA CBEAEHUIA O MPUMEHNUMbIX TPeGoBaHMAX, MPEKae Yem
BbIMOJIHATL YCTAHOBKY HOBOW CUCTEMbI yNaBMIMBaHUA CYXOM MblK UK
BHOCMTb 3HAUYMTEsbHbIE U3MEHEHUA B MPOLLECChI Ui MaTepuabl,

Mcnonb3dyemble B cO4eTaHnn C CyLLI,eCTByIOLLI,eﬁ CMCTEMOM TaKoro Tmna.

O6patnTtech B yNOMHOMOYEHHbIE OpraHbl, YTOBbI BbIACHUTD,
BK/IOYEHA 1M Kakaa-nnbo pepakuna ctaHoapta NFPA 68 B kauectse
CCbINOYHOMO OKYMEHTa B MECTHbIE CTPOWUTESbHbBIE HOPMbI.

Cwm. crangapt NFPA 68 ons 03HakoMeHWs C onpeaeneHnamm
ONMMUCaHUAMU PErynATUBHBIX TEPMUHOB, TaKMX KaK «BbiICTPOE CropaHue,
YMOMHOMOYEHHbIM OpraH, BKIOYEHWE B KA4EeCTBE CCbIIOYHOMO
[LOKYMEHTa, 3Ha4YeHWe MHAEKCA B3PbIBOOMACHOCTH, MHAEKC BbICTPOro
cropaHusa» 1 Apyrix TEPMUHOB.

Mpumeyanue 1. B crniyyae, ecnm ana KOHKPETHOMO
NPOM3BOACTBEHHOMO y4acTKa He NpoBeeHa OLeHKa, KoTopas
MoKasblBaeT, 4To BO BCeW 6e3 UCKoYeHUA GopMUMpyeMOon Mbiin

HEeT BOCTM/IaMEHAIOLLMXCA COCTAB/AIOLLMX, TO B COOTBETCTBUM C
TpeboBaHuaAmK ctaHpapTta NFPA 68 Heobxoaunmo 1cnonb3oBaTh
B3pbIBHbIE KnanaHbl. KOHCTPYKLMA 1 TUM B3PBLIBHOTO KnanaHa AOMKHbI
6bITb TaKMMK, 4TOBbI KNanaH COOTBETCTBOBAs NPEAEbHO ONMacHOMY
3HaueHuIo nHaeKca BapbiBoonacHocTy (Kst) cornacHo onucanuio B
Mpunomxennn F k ctanpapty NFPA 68. Ctanoapt

NFPA 68 He yka3biBaeT KOHKPETHO MPOLECChI MIa3MEHHOW Pe3KH
1 Apyrue NpoLEecChl TEPMUYECKOW PE3KU CPEAM TEXHOSIOMMYECKHX
MPOLLECCOB, A/1f KOTOPbIX 06A3aTeNbHO MCMOb30BaTh CUCTEMbI
6bICTPOr0 CropaH1a, OAHAKO 3TW HOBbIE TPEBGOBAHUA MPUMEHUMBI
KO BCEM CHCTEMAM yNaB/IMBaHUA CYXOM MbiMn.

MpumeyaHue 2. MNonb3oBaTenu AoMKHbI 03HAKOMUTLCA CO BCEMU
NPUMEHUMbIMUK befepanbHbIMK, PErMOHaNbHBIMW U MECTHBIMU
3aKOHaMK 1 NpaBunaMn M 06ecneynTb COOTBETCTBUE BCEM
M3M0KEHHBIM B HWUX TpeboBaHUAM. PaKT nybnmMKaLumm HU B KOEK
Mepe He o3HavaeT nobyxaeHue nonb3oBatena K AeMCTBUAM,

He COOTBETCTBYHOLLMM BCEM NMPUMEHUMbIM TPeBoBaHUAM

W cTaHdapTam, a noToMy AaHHOe PYKOBOACTBO HM B KOEM Clly4ae
He creflyeT paccmaTtpvBaTh B 9TOM CMbICHE.
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NA3EPHOE U3JTYYEHUE

BospgencTBue na3epHOro nyya ot la3epHOM YKa3KU MOMET CHUIIbHO TpaBMUpOBaTh 3peHue. Usberante HeNnocpeaACTBEHHOro
BO3AEWCTBUA Ha rnasa.

Ha o6opyaoBaHme, B KOTOPOM MCMOML3yeTCA Nasep, B HENOCPEACTBEHHOM 6/IM30CTM OT MECTA BbIXOAA 1a3epHOrO Jlyya U3 KOMyxa HaHOCHTCA
0[Ha M3 NEPEUYUCTIEHHBIX HUHE HAZNMCEN, YKa3bIBAKOLLMX Ha MPUCYTCTBME Na3ePHOro M3nydeHus. TakKe yKasblBatOTCA MAKCUMAaNbHbIM BbIXOZ,
(MB), anu1Ha nanydaemoi BosHbl (HM) U ANUTENBHOCTL MMNyNbea (eCnv NPUMEHUMO).

LASER RADIATION LASER RADIATION
DO NOT STARE INTO BEAM AVOID EXPOSURE TO BEAM
CLASS 2 LASER PRODUCT CLASS 3B LASER PRODUCT

STMRCH, I MEMBEMI - Flarias tn L KALPEL I

JlononHuTenbHbIE MHCTPYKLMK MO 6e30MacHOCTH NpH paboTe ¢ * Brecenie MioGbix M3MeHeHMI B NasepHyto cucTemy uni &
nasepom: 060PYAOBAHNE MOKET MOBLICHTL OMACHOCTL NA3EPHOrO UBNYYEHNA.

+ OBPATUTECS K CTIBLMATIMCTY 1A NONYYEHUA CBEASHHUH O * McnonbaoBaHue Kakux-MB0o anropUTMOB PeryMpOBKU UM
Tpe6oBaHnaAX No paboTe C nasepoM B Bawem peruore. BoamomHo, NOBbILLEHWA NPOU3BOANTENBHOCTH (KPOME yKasaHHbIX B HACTOALLEM
notpe6yeTca NpoBecTv 06y4eHure Mo npasunam 6e30nacHOCTH Npu PYKOBO/ICTBE) MOMET MPUBECTM K ONAacHOMY BO3AENHCTBUIO
pa6oTe C nasepom. Naz3epHOro UaMyYeHHs.

- 3anpemaeTcn JKCnyaTnMpoBaTb CUCTEMY BO B3PbIBOOMACHLIX

- 3ar|peu.|,aeTCH A0nycKaTb K 3KcnyaTtauMn nasepa He npoweawmx -
YCNOBUAX, TAKUX KaK Ha/lM4Mne roprovmx KMOKOCTeN, ra3oB UK MNblin.

obyyeHure nuu,. Jlasep MOXKeT NpeAcTaBATL ONACHOCTb MpK
MCMONb30BaHWM He NPoLLeLIMMK 0ByYeHe Nruamu. = O6Aa3aTenbHO UCMOSML30BaTh TOMLKO TE 3anacHble YacTu 1

» 3anpeLlasTca CMOTPETh Ha anepTypy anyuatoLLei YacTi nagepa BCMomMoraTesfibHble AeTanu AA Na3epHON CUCTEMbI, KOTOPble §
WM Ha Na3epHbIi NyY npefocTaBieHbl UM PEKOMEHA0BaHbI Npou3BoauTenem ans Bawen

mozenv o6opyaoBaHu1A.
= Pacnonaratb nasep cnenyet B COOTBETCTBUM C UMEKOLLMMKNCA

MHCTPYKLMAMM BO M3Bemanme HenpeaHaMepeHHOro 3pUTesbHOro * PaGorbi no pemoHTy 1 06enyMMBaHHio AOMIKHBI BLINOMHATLCA
HOHTAKTA. KBaNMGULMPOBAHHBIM NEPCOHANIOM.

- 3ar|peu.|,aeT0ﬂ CHUMaTb UK CTUPaTb HaAMUCK 6€30MacHOCTH

= 3anpelyaetca NPUMEHATL fla3ep Ha 3aroToBKax C OTpamatoLLEen g
na3epHOM CUCTEMBI.

CMNOCOBHOCTLHO.

- 3anpeu.|.aeTcn ncnonb3oBaTb ONTU4ECKNE MHCTPYMEHTHI, 4TOObI
CMOTpPETb Ha naseprlﬁ JIyd Unu oTpamaTtb ero.

- 3anpeu.|,aeTcn pa36wpa‘rb WM CHUMaTb KPbILKRY nasepHoﬁ CUCTEMbI
nnu anepTypbl Msnyqarou.l.eﬁ 4acTun nasepa.
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Paspen 2

TEXHUYECKUE XAPAKTEPUCTUKHU

CopaepaHue gaHHoOro pasaena.
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TEXHUYECKUE XAPAKTEPUCTUKHU

OnucaHue cucTembl

O6wana nHnpopmauus

[MnasmeHHble cUCTEMBI HyPerformance npegHasHavyeHbl 4nA pe3ku HM3K0yrﬂepO}J,MCTOI;I CcTanu, HepmaBeroLu,eﬁ CTanum
1 antoMHUHKMA pasnquoﬁ TONLWHHBI.

UCTOUYHUK TOKa

McTo4HMK ToKa NpeacTaBnaeT co60M MCTOYHMK MOCTOAHHOrO ToKa cunoi 130 A u HanpaxeHvem 150 B nocT. Toka.
OH COCTOWT M3 SNEKTPUYECKON CXEMbI AJ1A 3aXKUraHUA pesaKa, TennoobMeHHUKa M Hacoca AJ1A OXNakAeHUA pesaka.
McTo4HMK TOKa MMeeT nocnenoBatesbHblM MHTEpdENC ANA CBA3K C KoHTponnepom YITY.

Cucrtema 3axMraHuva gyru

B cucTteme 3axuranma oyrn ucnonb3yeTca pa3paaHuK B cbope. Cuctema 3amuranua gyrv npeobpasyeT ynpasnstoliee
HanpsaxeHne 120 B nepem. ToKa, NoCTynaroLee 0T UCTOYHMKA TOKA, B BbICOKOYACTOTHBIE W BbICOKOBOJBTHBIE UMMYSIbCHI
Hanpswerus (9—10 KB) ona npeogoneHna paspsiBa Mexay SIeKTPOLOM pe3aKa U ComnioM. BoiICOKOBONLTHLIM
BbICOKOYACTOTHbIM CUrHaN COeAMHAET BbIBOZ, KaToda U Kabenb BCrOMOraTeslbHOM Ayru.

Cucrema Bbl6Opa

Cucrema Bbl60pa ynpaBnAaeTt BbI60pOM nna3moo6pa3yrou.|,v1x rasoB W Ux cMmelumBaHMeM. B ee cocTtaB BxoasaT
SNIEKTPOMArHMUTHbIE KNnanaHbl U npeo6pa30|3aTenM naeneHus. Takike nmetotcA KOHTPOJIbHaA nevyaTtHaA nnarta, peneﬁHaH
naHesnb nepeMeHHOro Toka U pacnpegennternibHaa nnara. Ha cucteme Bbl60pa NpUCyTCTBYEeT CBETOAMNOA, KOTOprl‘;i
3aropaetca npn noga4vye 3N1eKTponmTaHmna B CUCTEMY.

Jdo3upoBOYHaA cUCTEeMa

[o3npoBouHaa cMcTemMa MOXeT pacrnoniaratbCa Ha paccToaHun fo 1,8 m oT pesaka. OHa ynpaBnAeT CKOPOCTLIO MOTOKA
rasoB K pesaKy B pemrnMe peasibHoro BpeMeHu. OTa CUCTEMA TaKKe yrpasiAeT ra3oBoi CocTaBnAoLLEeN npouecca
LongLife®. B coctas fo3MpOBOYHOM CUCTEMBI BXOAAT MPOMOPLMOHASIBHLIE PErYSIMPOBOYHBIE KiarnaHbl, KOHTPOIbHASA
neyatHas nnata U pacnpeaenuTesnbHaa nnara.

Pe3aK

Pesak MoXeT pe3aTb HU3KOYrMEPOAMCTYHO CTaslb TOMLWMHOM 12 MM Ha ckopocTu Ao 2032 mm/MuH. MakcumanbHas
TONLLMHA Npoxura pesaka coctasnset 16 mm ana pesku HyDefinition n ona TpaguumoHHor pesku. MakcumanbHas
TOMLWMHA NPOXKMra cocTasnAeT 32 MM AJ1A HU3KOYrNepPOAMUCTOM CTanu U 19 MM AnA HEPKaBEIOLWEN CTaNN U altOMUHMA.
MpenenbHana TonwmMHa coctaBnaeT 38 MM AN HU3KOYrNEPOAMCTON CTanu 1 25 MM A5 HEpHaBEHOLLEN CTasu

W antOMUHKA.
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TEXHUYECKUE XAPAKTEPUCTUKHU

TexHU4YeCKHe XapaKTepUCTUKH

Tpe6oBaHHA K rasy B cucteme

Tpe6oBaHHUA K Ka4yeCTBY U AaBNEHUIO rasa

Tun rasa KauectBO OaenexHue +/-10 % CKOpOCTb NOTOKa

O, Kku1cnopos, YucroTa 99,5 % 793 Klla / 8 6ap 4250 n/y
YUCTbIM, CyxoM, 06E3KNPEHHbIN

N, asot Yucrora 99,99 % 793 kla / 8 6ap 7080 n/y
YucTbiM, CyxoM, 06e3KMPEHHBIN

Boapyx * YucTbiM, cyxon, 06e3H1pPEHHbIM, COrNacHo 793 klMa / 8 6ap 7080 n/4
knaccy 1.4.2 ctanpapta ISO 8573-1

H35 YucToTa 99,995 % 793 Klla / 8 6ap 4250 n/y

aproH-so80pos, (H35 =65 % aproHa, 35 % Bop,opop,a)

F5 99,98 % uncTbIn 793 Klla / 8 6ap 4250 n/y

asoT-BOAOPOA, (F5 = 95 % asora, 5 % Bogopoaa)

Ar aproH YucroTa 99,99 % 793 Klla / 8 6ap 4250 n/y

YucTbiM, CyxoM, 06e3MPEHHBIN

* Hue nepeuncnensl Tpebosanna no knaccy 1.4.2 ctangapta ISO 8573-1.

= TBepable yacTuubl — He 6onee 100 yacTuL, Ha KyGUYecKMin MeTp Bosayxa npu paamepe ot 0,1 go 0,5 muKkpoHa
B CaMOM KPYMHOM M3MepeHun 1 1 yacTuua Ha KyBMYEeCKUI MeTp Bo3ayxa npu pasmepe ot
0,5 no 5,0 MMKPOHOB B CAMOM KPYMHOM M3MEPEHUM.

* Booa — TO4YKa poChl BNaMHOCTH AOMKHA COCTaBNATL He 6onee 3 °C.

= Macno — KoHLUeHTpauua macna fomkHa cocTasnATe He 6onee 0,1 Mr Ha KyGHYECKUIM MeTp BO3ayxa.

HusKoyrnepopgucras cranb HepxaBelowasn cranb AntoMmHUHHHA

W i () )

Mnasmoobpasytowmi| 3awuTHelit |[Mnasmoobpasyrowmi| 3awmTHeiM | Mnasmoobpasyrowmi | 3amTHbIM

Tunbl rasa

ras ras ras ras ras ras
Peara ot 30 Ao 0O, 0O, N, v F5 Ny Bosagnyx Bosanyx
50 A
Peska npn 80 A 0O, Bozgyx F5 N, - -
Peska npn 130 A 0O, Bozgyx N, 1 H35 N, H35 v Bosnyx N, 1 Bo3ayx
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TEXHUYECKUE XAPAKTEPUCTUKHU

UCTOUYHUK TOKa

O6waa uHpopmaumsa
MakcumanbHoe Hanpsamenue xonoctoro xoda (Ug) | 311 B nocrt. Toka
MakcrmanbHbiv BbixogHOM ToK (1) 130 A
BoixogHoe Hanpsmerue (Us) 50-150 B nocrT. Toka
HomuHanbHas MowHOCTL pabodero uukna (X) 100 % npu 19,5 kBT, 40 °C
TeMnepaTypa oKpyHaroLLEH Cpeasl/paBounit LK McTouHWKKM ToKa paboTatoT npu Temnepatype
oT—10°C go +40 °C
HoaddurumeHT MowHOCTH (cosq)) 0,88 npw BbIXOAHOM 3HaYeHuKn 130 A nocT. ToKa
Oxnamgexue Bosagayx npuHyautensHon nogaqu (knacc F)
N3onauma Knacc H
Homepa aeranex HanpsxeHue Cuna ToKka MowHocTs
McToThie Toma nepzm. ToKa | asa | 1acToTa | o amnepax | CooTBeTcTBHE KBA
bes C Hypenet (U1) (Tw) (|1) HOpmMam (+/-10 %)
Hypernet® (U, x 1, x1,73)
078538 078546 200/208 3 50/60 62/60 CSA 21,5
078539 078547 220 3 50/60 57 CSA 21,5
078540 078548 240 3 60 52 CSA 21,5
078541 078549 380" 3 50/60 33 CCC 21,5
078542 078550 400 3 50/60 32 CE/TOCTP 21,5
078603 078604 415 3 50/60 32 CE/TOCTP 21,5
078543 078551 440 3 50/60 28 CSA 21,5
078544 078552 480 3 60 26 CSA 21,5
078545 078553 600 3 60 21 CSA 21,5

* Paspeluenrne CCC ana HanpsxeHua B 380 B nprMeHMMO TonbKo K aKcnnyaTtaumm npu vactote 50 My,

1079,5 mm

317,5 kr

‘ 9677 MM %
y_—
\ -
566,4 MM
\/
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TEXHUYECKUE XAPAKTEPUCTUKHU

Cucrema 3amuraHuma gyru — 078172

= CucTema 3amuraHva oyru MOKET YyCTaHABMBATLCA KaK JIOKAbHO HA MCTOYHUK TOKa (TOKanbHbIM
BbICOKOYACTOTHBIN FEHEPaTop), Tak U yAANIEHHO Ha MOCT CToNa ANA Pe3ku (yAaneHHbIN BbICOKOYACTOTHbIM
reHepatop). lNoapo6Hble cBeaeHUA CM. B pasaene YcraHosKa.

= MakcumanbHasa afiMHa Kabensa OT CUCTEMbI 3arKUraHWaA Ayrv A0 OCHOBaHWA NOAbEMHMKA pe3aKa CocTaBnAeT
20 m. Heobxoammo npenycmoTpeTs CBOOGOAHOE NPOCTPAHCTBO A/ CHATUA BEPXHEM YaCTU NpU OBCIYHUBAHWM.

- CMCTeMy 3aHraHma ayrm MOXHO yCTaHaB/IMBaTb TOPU30OHTa/IbHO UKW BEPTUKaIbHO.

216 mm

@
i

152 mm
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TEXHUYECKUE XAPAKTEPUCTUKHU

YcTaHOBKa Ha cTon
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YcTaHOBKa NIOKasIbHOroO BbICOKOUYAaCTOTHOrO reHepaTtopa (foKasnbHO)
YcTaHOBKa yAaneHHOro BbICOKOYacTOTHOro reHepaTopa (yaaneHHo)

2-7

HPR130XD Auto Gas - 80633



TEXHUYECKUE XAPAKTEPUCTUKHU

PacnpepenutenbHaa Kopo6Ka npoBoga pe3aka (noctaBnaeTca oTaenbHo) — 078619

= PacnpenenvtenbHas KopobKa NoBbILLAET TMMOKOCTb YCTAaHOBKM 3a CHET TOYKKW pa3pbiBa NMPOBOAOB OT CUCTEMBI
3aMraHna Oyrv K pesaky. Takas KOHCTPYKUMA obneryaet 3amMeHy NpOBOAOB pe3aKa B OnpeaesieHHbIX
NMPUMEHEHUAX.

= MakcumanbHas anuvHa kabens oT CUCTEMbI 3aUIraHWA Ayrv 40 pe3aka He OMKHa MpeBbiaTh:
= 20 m gna cuctem HPR130XD / HPR260XD
= 15 m gna cuctem HPR400XD / HPR800XD

A
109 mm
Y 1
77,5 Mm
7,9 MM
|3
A
0 G«
254 mm 178 mm ‘
| |
v
I |
< >
165 mm
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TEXHUYECKUE XAPAKTEPUCTUKHU

Cucrema Bbi6opa — 078533

= MakcumanbHana anvHa kabens oT MCTOYHMKA TOKa 40 cUMCTeMbl Bbibopa cocTaenaeT 75 m.
= MakcumanbHana anvHa kabens ot cucTembl Bolbopa A0 JO3UMPOBOYHONM cHCTeMbl cocTasnAeT 20 M.

= Cucrewmy Boibopa crieayeTt ycTaHaBNMBaTb HA MCTOYHUK TOKa Win pagom ¢ HIY Ha cTone ansa pesku.

Heobxoanmo npeagycMoTpeTb CBO60OAHOE NPOCTPAHCTBO AJ1A CHATUA BEPXHEW YaCTH NMPW 0O6CNYKUBaHUM.

TSNS

285,75 mm

<

355,6 mm

311,15 Mmm

L

\

314,5 mwm *4@

N
Z

@)

38,1 mm

0 76,2 Mm 254,0 mm
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TEXHUYECKUE XAPAKTEPUCTUKHU

Jo3upoBo4yHaa cuctema — 078535

* MakcumanbHas AnuHa Kabens oT L03MPOBOYHOM CMCTEMbI JO OCHOBAHWA NOAbEMHUKA pe3aKa CoCTaBnAeT
1,8 m.

= J1031pPOBOYHYIO CUCTEMY CrieflyeT yCTaHaBNMBATb Ha TENEKKY pesaKa Ha cTonax 6onee KpynHoro pasvepa. Ha
CTOMax MeHbLUEro pa3mepa yCTaHOBKY MOMKHO BbIMOHATL B CKOBY, pacrofiomeHHy cpasy Haj, MOCTOM.

- BeHTI/IJ'IFiLI,MOHHOG OTBEpPCTUE CUCTEMbl HUKOIr4a He cnenyeT 3akpbiBaTb.

155,58)w/(\/\ 285,75 MM '¢.
@ -

= > .[‘%l >
263,53 mm m

%
%%

4

/
A

&

BeHTunaunoHHoe otBepcTHe. He 3aKpbiBaTh.

153,9 mm |
122,2 mm {@—
A )
76,2 MM
¥ - VAN
33,3 um —<—
0

0 54,9 mm 248,9 mm 282,5 mm
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TEXHUYECKUE XAPAKTEPUCTUKHU

Pe3zaK — 228520

= HapykHbiM gnameTp coenmHuTenbHoM MydThl pe3aka coctasnaeT 50,8 mm.

* MuHumanbHbIM paguyc narmba NnpoBoaoB pesaka coctasnsaeT 152,4 mMm.

1,8m i
- {1
[
\
\ ~
______ -
tm=] ) ’
L - . -
== 49 MM
193 Mm

-

~—— 104 Mm — =

51 mm

~— 95 MM ——

‘I ro
51 mm 57 mm
A |

345 mm

43°
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TEXHUYECKUE XAPAKTEPUCTUKHU

CumBonbl M3K

Ha Tabnunyke MCTOYHMKA TOKa, WIMMbAMKAX, NEepekoyaTensx, ceetoanomax u MK-gucnnee moryT nossnsaTecA
crnefyoLiMe CUMMBOJIbI.

— MocToAHHbIM ToK (NOCT. TOK) I Muranne srtodero (ON)
% Mlepementibii ToK (@) Muranue BoikntoueHo (OFF)
(nepem. Tok)
1~ == Y
A “, ] MHBEpTOpPHbIM MCTOUHMK
& 3 nutanua (1-dasHbii nu
MnasmeHHan peska w - -
= P PACD—AM= 3-dashuii)
BonbTamnepHas
XapaKTepUCTUKA, «NagaroLan»
.gi Peska nuctosoro metanna P P '
ES XapaKTepUCTUKA
. Mutanue sratoueHo (ON)
= Peska metannmnyeckom
S~ (cBeToamon)
7 CETHM
& Co6om cuctemsbl (cBeToaomon,
g;& Crpoka _r_ LI ( )
e
b Monkioyerme Bxoaa Co6on p,asnev—lm rasa Ha Bxoge
nepemMeHHOro ToKa (HK-ancnnei)
Knemma ana sHewwHero I/ PacxoaHble aetanu He
3awmTHOro (3asemnAtoLLero) 3aKpenseHbl UK OTCYTCTBYHOT
NPOBOAHMKA ¢ (*KK-amcnnen)
McTouHMK TOKa BHE
[AvanasoHa Temneparyp
(MK-amcnnewn)
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TEXHUYECKUE XAPAKTEPUCTUKHU

CHMBOJIbl U OTMETKH

Ha Bawem OﬁOpy,EI,OBaHMM MOMET NPUCYTCTBOBATb OAHO WUJTM HECKOJIbKO U3 OMMCaHHbIX HUKE 0603Ha4YeHNH
HenocpeacTBeHHO Ha TabNMyYKe TEXHUYECKMX JaHHbIX UK pAaoom C Hew. B cBAsu ¢ pas3nniramMmm 1 HeCOOTBETCTBMAMU
Pa3nnyHbIX HaUMOHa IbHbIX 3aKOHOA4AaTE/IbHbIX HOPM HE BCE OTMETKU NMPUMEHUMbI K Kar0M BEepCuun O60pyﬂ,OBaHMH.

3HaK S
S

3HaK B B1AE CMMBOMA S NOKa3bIBAET, YTO UCTOYHWUK TOKA M pe3aK NPUroAHbl K SKCMyaTauuy B YCOBUAX
C MOBLILLEHHOM OMACHOCTLIO MOPAKEHUA INEKTPUYECKMM TOKOM B cooTBeTCTBUM ¢ IEC 60974-1.

@@ 3Hak CSA

c us MMpoayKTbl co 3Hakom CSA cooTBeTCTBYIOT HOpMam no 6e3onacHocT npoaykTo B CLLUA 1 Kanaze.
MpoayKTbl oLeHeHbl, NpoBepeHbl U cepTUdrumpoBaHsl CSA-International. MpoayKT MOKeT MMETb 3HaK
OAHOM M3 HaLMOHarbHbIX NabopaTopui TeCTMpoBaHuA, akkpeamTosarHbix B CLUA u Kanaae (Nationally
Recognized Testing Laboratories, NRTL). 310 moryT 6biTb nabopatopmu Underwriters Laboratories,
Incorporated (UL) nnmn TUV.

c E 3HaK CE
3Hak CE o603HavaeT aeknapaLuio COOTBETCTBUA MPOU3BOANUTENA C MPUMEHUMbBIMU AUPEKTUBAMU

n ctanpaptamu EC. MNMpoTectnpoBaHHeiMK Ha cooTBeTcTBUE OupekTtuee EC no Bonpocam KavecTsa
HWU3KOBOJILTHBIX ANIEKTPOTEXHUYECKMX M3aenni u OdupekTtree EC no aneKTpomMarHUTHOM COBMECTUMOCTH
ABMAOTCA TONBKO T€ BEPCHM MPOAYKTOB, KOTOpble MMetoT MapkupoBKy CE HenocpencTBeHHO Ha TabnuyKe
TEXHUYECKMX AaHHbIX UK PAAOM C Hel. PunbTpbl DMK, KoTOpble HEOOXOAUMBI A1A 06ecnedeHnn
cootBeTcTBUA dupertue EC no anekTpomMarHMTHOM COBMECTUMOCTH, BCTPOEHBI B T€ MPOAYKThI, BEPCHUK
KOTOpbIX MMetoT MapkuposKy CE.

3Hak EAC gna TamoXeHHOro cosa B pamMmKkax EBpasMHCKOro aKOHOMHW4Y4eCKOro coobuiecrea

rrm
——
—

Bepcun o6opynosanus ana Eeponerickoro Coto3sa, Ha KOTopbix MpUCyTCTBYeT 3Hak cooTBeTcTBuA EAC,
oTBeyvatoT TpeboBaHUAM Mo 6e30MacHOCTH 06OPYLOBAHNUA U SNEKTPOMArHUTHOM COBMECTUMOCTH A
akcnopTta B Poccuio, Benapycb 1 Hasaxctan.

3HaK CTP

4.
v

Bepcun o6opynosanus ana Eeponerickoro Cotosa, Ha KOTopbix MpUcyTcTByeT 3Hak cooteeTcTBusa CTP,
oTBevatoT TpeboBaHuAM no 6esonacHocTy o6opynosaHua u MW ons akcnopta B Poccuickyto Pepepaumtio.

Manouka B 6ykBe C

Q

Bepcun o6opynosarua ana EBponeiickoro Cotosa, Ha KOTOPbIX MPUCYTCTBYET OTMETKA B BUAE FaNOUKM
B 6ykBe C, cooTBeTCcTBytOT TpeboBaHuam no IMU ana peannsaumm B ABcTpanvu u Hoson 3enaHauu.

OtmeTKa CCC

®

OtmeTka CCC (China Compulsory Certification — o6azatensHas ceptudmrauma B Kutae) nokassisaer,
4TO faHHOEe 06OpPYLOBaHWE NPOLUTO NMPOBEPKH, B Pe3ysbTaTe KOTOPLIX MOATBEPHAEHO €ro COOTBETCTBUE
TpeboBaHWAM no 6e3onacHoCcTM Ana npojaxu B Kutae.

3Hak YKpCENPO

Bepcun o6opynosaruna ana EBponerickoro Cotosa, Ha KOTOPbIX MPUCYTCTBYET OTMETKA O COOTBETCTBUM
Hopmam YKpCEIPO, oteeyatoT TpeboBaHMaM nNo 6e3onacHocTy o6opynosaHua u OMU ana skcnopTa
B YKpauHy.

(<)

3HaK AAA gnsa Cep6buu

b>

Bepcun o6opynosarua ana EBponeiickoro Cotosa, Ha KOTOPbIX MPUCYTCTBYET 3HaK cooTBeTCTBUA AAA,
oTBevaloT TpeboBaHWAM No 6e30MacHOCTM 060PYA0BAHNA U NIEKTPOMArHUTHOM COBMECTUMOCTH ANA
aKcnopta B Cepbuto.

=
=
S
b
—
w
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TEXHUYECKUE XAPAKTEPUCTUKHU
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Paspen 3

YCTAHOBKA

CopaepaHue gaHHoOro pasaena.
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YCTAHOBHKA

dencTBUA NO NONYYEHHUH

- Cnep,yeT y6ep,vm=oﬂ B NoJly4eHUH BCeX 3aKa3aHHbIX KOMMOHEHTOB CUCTEMbI. I'Ipw OTCYTCTBUM KaKWx-Mbo I'IO3I4LI,VI;I HY}HO
06paTMTbCF| K MOCTaBLUMRY.

* [poBepbTe BCe KOMMOHEHTLI CUCTEMbI Ha NPeAMET HalMUYMA GU3UYECKMX NOBPEHAEHWH, KOTOPbIE MOMIW BbiTb MPUYUHEHDI
B XOZle TPaHCNOPTUPOBKK. [pH HaNMYMKM NPU3HAKOB NOBPEKAEHWUIM CM. NYHKT [IpeTeH3un. B nobbix coobLueHmAx no nosoay
NPEeTeH3MM AOMKHbI yKa3biBaTbCA HOMEP MOAENM U CEPUMHBIA HOMEP, PACMOOKEHHbIE Ha 3aJHEN NaHe MCTOYHMKA ToKa.

NMpeTteH3un

lMpeTeH3uu B CBA3K C NOBPEKAEHUANMH NPHU TPAHCMOPTUPOBKE. [1pn nospeaeHn 6roka B xo4e TPaHCMOPTUPOBKM
NpeTeH3uIo criedyeT HanpasnATb TPAHCMOPTHOM KomnaHuK. o cooTBeTCTByOWEMY 3anpocy komnaHua Hypertherm npepgocrtasut
KOMMWIO TPAHCMOPTHOW HaKMaAHOW. 3a AOMONHUTENBLHOM MOMOLLLIO 06paLLaiTECh B CIyKOy 06CNYHKMBAHUA KITMEHTOB, KOHTAKTHaA
MHPOPMaLIMA KOTOPOK yKa3aHa Ha 06/oMKe AaHHOM MHCTPYKLMK, Uk #e K Balwemy aBTopr3aosaHHoMy amMcTpubbioTopy Hypertherm.

MpeTeH3uu no nosBoay AedPEeKTHbIX UKW OTCYTCTBYIOLWNX NO3ULIMHA. Ecnn KakMe-nnbo 13 No3nLUMIA NOBPERAEHB! UK
OTCYTCTBYIOT, CielyeT 06paTUTbCA K NMOCTaBLUMKY. 3a LOMNOHUTENBHOW NMOMOLLH0 06palLanTeCh B CNyHOYy OGCYKUBAHWUA KITMEHTOB,
KOHTaKTHaA MH¢!OpMaLI,I/IF| KOTOpOﬁ YKa3aHa Ha o6nomr(e .CI,aHHOI;I MHCTPYKUKKN, NN HKe K BaLuemy aBTOpPM30BaHHOMY JJ.MCTpMGbrOTOpy
Hypertherm.

Tpe6oBaHHUA K YCTaHOBKE

Bce pa60oTbl N0 YCTAHOBKE U OGCNYHUBAHUIO ANIEKTPUYECKOro 060pyAOBaHUA U CUCTEM TPY60NpPOBOAOB AOMKHbI
BbINOMHATLCA B COOTBETCTBHHU C rOCYyAapPCTBEHHbIMU U MECTHbIMH 3NIEeKTPUUECKUMH U CAHTEXHUYECKHUMH
Hopmamu. Takvue pa6oTbl AOMMKHbI BbIMOIHATLCA TONbKO KBaNMGHULUUPOBaHHBIMH COTPYAHUKAMU, UMEIOLLUMHU
COOTBETCTBYIOLLUE JIMLLEH3UM.

Bce TexHMuecKune Bonpochl crieayeT HanpaenATe B OnMxanlLni oTAEN TexHuYecKkoro obcnyneaHua Hypertherm, ykasaHHbIM Ha
06MOKKe AaHHOM MHCTPYKLMK, Mnn e Bawewmy aBToprsoBaHHOMY AncTpubbloTopy Hypertherm.

YpOBHH WIyMma

Mpu Mcnonb30BaHWMKM AaHHOM MNa3MEHHOM CMCTEMbl BO3MOKHO MPEBbILLEHWE AOMYCTUMbIX YPOBHEH LyMa MO FOCYAaPCTBEHHbLIM U
MYyHULIMNaNbHBIM HopMam. [Tpuy peske 1 CTpOKKe Bcerga creayeT UCnonb30BaTb COOTBETCTBYHOLLME CPEACTBA 3aLUMTh cnyxa. Jlrobble
3aMepsbl LyMa 3aBUCAT OT KOHKPETHbIX YCIIOBUIA 3KcMTyaTaumu cuctemsl. CM. Takike NyHKT LLyM MOKeT npuBecTH K HapyLeHUAM
cryxa B paspene besonacHocTs AaHHOM MHCTPYKLUMK. HOHKpeTHaA HbopmaLumMa 0 TOM UM MHOM MPOAYKTE JOCTyrnHa B 6ubnunoteke
3arpymaembix fokymeHToB Hypertherm no agpecy

https://www.hypertherm.com/Xnet/library/DocumentLibrary.jsp

B packpbiBatoLLieMca MeHto «Tvn npofdyKTa» BbibepuTe HEOGXOAMMbIVM NPOAYKT. 3aTeM B MeHto «Kateropusa» BeibepuTe «Regulatory
(PernameHTHble OKYMEHTbI)», U HakoHew, B MeHto «Sub Category (Moakateropus)» Boi6epute «Acoustical Noise Data Sheets (JTucTbi
TEXHUYECKMX AaHHBIX MO aKyCTUYECKOMY Lymy)». Hammute kHomKy «OTnpasuTs».

Pa3smelweHrue KOMNOHEHTOB CUCTEeMbI

= J10 BbINOMHEHWA SNEKTPUYECKHMX, FA30BbIX COeANHEHWUIM M COeAMHEHUI MHTepderca cCHavana creayeT NpaBuiibHO PasMecTUTb
BCE KOMMOHEHTblI CUCTEMBbI. |_|pl/l pa3MeU.l,eHMVI KOMMOHEHTOB cnep,yeT pyHOBO,D,CTBOBaTbCFl anBe,D,eHHOﬁ B AaHHOM pasu,ene
CXeMOM.

* Heobxoanmo obecneumntb 3a3emMneHne BCex KOMMOHEHTOB cucTeMbl. Bonee nogpobHo cm. B NyHKTe PexomeHayemble
TEeXHOJI0MHn 3a3emMsieHrA 1 3almTbl B JaHHOM pa3fene.

- D,J'IH npenoTepalleHna yTe4ek B CUCTEME BCe ra3oBble M BOOHbIE COEAMHEHUA cnefyeT 3aTArMBaTtb TaK, Kak NOKa3aHOo HUKeE:

TexHU4YeCKHe XapaKTEepUCTUKHU 3aTArMBaHUA

Pasmep razoBoro unu
BOAHOrO LWnaHra Krc-cm ¢yHT-cuna-gronm | pyHT-cuna-pyrt
o 10 mm 8,6-9,8 75-85 6,25-7
12 MM 41,5-55 360-480 30-40
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Tpe6oBaHHA K YCTaHOBKe
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KomMmnoHeHTbl cucTembl
e McTouHMK ToKa
@ CucTema 3amuranms oyrv
@ JosuposouHas cuctema
@ CucTtema BbiGopae
e Peszak
Ka6enu v wnaHrv
Habenb BcnomoratensHoOM ayru
OTpuuaTenbHbiv Kabenb
CwunoBoW Kabeslb CUCTEMbI 3aKUraHWA Oyru
LLinaHrv oxnamparolwen MUAKOCTU CUCTEMbI 3arKUraHna ayrv
"a30BbIM ynpaBnfAoWwmMi Kabenb
["a30BbIN cKMNoBOM Kabenb
LLinaHr n kabenb B cbope OT cUCTeMbI BbiGOpa K AO3MPOBOYHOM CUCTEME
HKabenb untepdenca YNy
Kab6enb nHtepdenca UMY ans cuctem ¢ HECKONbKMMM MCTOYHUKAMKM ToKa (MOCTaBnaeTcA oTAesbHO)

MpoBoga pe3aka B cbope

00000 OOO

Pa6ouunit kabenb
LLinaHru nopa4yu rasa

@ Rucnopoga

@ A30T mnn aprox

@ Boanyx

@ Apron-sogopoa (H35) unm asot-sogopos (F5)
CunoBo# Ka6enb (npuob6peTaeTca OTAENbHO)

@ OcHoBHoW cunoBor kabesnb
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PekomeHayemMble TEXHONIONMHU 3a3€MJIEHHUA U 3allUThbl

- O
\ . NMPEAYNPEXAEHMUE!
ANEKTPUYECHKUU PA3PALO MOMET BbiTb CMEPTEJIbHbIM

[0 BbiNONTHEHUA NO6bIX paboT N0 TEXHUYECKOMY 06CNyKMBaHUIO HEO6XOAUMO

’@
K/ﬁ OTKJIIOUYHUTDb 3NeKTponuTaHue. JIlo6bie paboTbl, ANA BbINOJHEHUA KOTOPbIX
*
*

Tpe6yeTcA CHATb KPbILWKY NNa3sMEHHOW CUCTENIbI, AONHHbI BbINOMIHATHCA TONIbKO
KBanMULHUPOBaHHbIM TEXHUHECKHUM NEPCOHANOM.

Bonee nogpo6Haa HHOpMaLUA O Mepax NPeaoCTOPOKHOCTH NpeacTaBrieHa B pasaene
be3onacHOCTb AAHHOW UHCTPYKLUH.

BBeoeHue

B HacToAlWeM pasaene onvcbiBaroTCA METOAbl 3a3EMIEHNA U 3allUThbl, HGO6XOD,VIMbIe AnAa npefoxpaHeHUA CUCTEMbI
nnasmeHHom PE3KN OT Pagmno4aCTOTHbIX U ANEKTPOMArHUTHbLIX NOMEX (Tar(me Ha3blBa€MbIX LUyMOM). 3£I,er TaKHe
onu1cbliBaeTCA 3a3eMieHne MCToO4YHMKa NOCTOAHHOIO TOKa U pa6oqee 3a3emrneHue. Ha cxeme B KOHLE JaHHOrro pasgena
NnoKasaHbl 3TW TUMbl 3a3EMJIEHUA CUCTEM MNa3MeHHOM PEe3KNn.

I'Ipumeanne. MeTO)J,bI 3a3eM/ieHnA, onnMcaHHble B AaHHOM pasaene, NpUMeHATCA Ha MHOMX CUCTEMaXxX
C OT/IMYHBIMK pesynbTatamu, noatomy Hypertherm pekomeHayeT BKOYMTL MX B MPOLLECC
YCTaHOBKMW. Ha NpakThKe BO3MOXKHbI pa3finiHble cnocoo6bl npuMeHeHWA JaHHbIX METOA,0B,
HO cneayeT NPUAEPHMBATLCA MaKCMMaIbHO BO3MOMHOIo eamMHoobpasuma. 13-3a pasHoobpasuma
OGOpyﬂ,OBaHMH M YyCTaHOBKK B OonpeaesieHHbIX ciny4aAax 3T MeToAbl 3a3eMJIEHUA MOTYT
He obecrneynTb 3alwuTbl OT pagmMo4acTOTHOIo MSﬂy‘-leHVlH/3ﬂeKTpOMaFHI/ITHbIX rnomMex.

Tunbl 3a3emneHun

3asemneHne aboHeHTa (Takke Ha3biBAeTCA 3alLMTHLIM 3a3eMeH1eM M 3asemnernem noterHumanos (PE))
npeacTaBnfeT cobon CUCTeMy 3a3eMIeHWA, KoTopasa NPUMEHAETCA K BXOAALLEMY JIMHEMHOMY HanpsaxeHuto. OHo
MCKIHOYaeT ONacHOCTb NOpaXKeHWs nepcoHana TOKOM OT Jo6oro o6opyaoBaHUA WK OT cTona anAa pesky. OxHa
COCTOMT 13 3a3eMsieHnA abOHEHTa, MAYLLErO K MNa3MEHHOW CUCTEME U K APYrvM cucTemam, Takum kak YITY u
NPUBOAbI SNEKTPOABUraTENEN, a TaKKe AOMNONHUTENBHOIO 3a3EMAIOLLENrO CTEPMHHSA, MOAKMHOYEHHOMO K CTOSY ANS
pe3ku. B nnasmeHHbIx Lenax 3a3emneHne Maet oT Macehl NNasMeHHOM CUCTEMbI K MAcCe KamAoM OTAE/IbHOW CUCTEMbI
Mo CBA3aHHbIM Mexay coboM Kabensam.

3aseMiieHne UCTOYHHUKA MOCTOAHHOIO TOKA WM TOKa Pe3Ku NpeacTasnaeT cobor CUCTEMY 3a3eMIIEHUA, KOTOPas
3aBepLUaeT NyTb TOKA PE3KK, HAMPaBMASA ero ¢ pesaxka o6paTHO B CMCTEMY NNasMeHHOM pe3ku. [na peanvsauum Takom

CUCTEMbI HEOBXOAMMO, HTOBbI MOMOMKUTENbHLIN Kabenb, MAYLLMIK OT CUCTEMBI NIA3MEHHOM PE3KHM, BbiN MPOYHO COEAMHEH
C 3a3eM/IAIOLLEN LUIMHOW CTONa AJA PEe3KMU C NMOMOLLBIO Kabena Hy:KHOro pasmepa. Takke Heob6xoaAnMO, YTOObI NaCTUHBI,
Ha KOTOPbIX HAXOAMTCA 3arOTOBKA, NIOTHO COMPUKACAIMCb KaK CO CTOMOM, TaK U C 3arOTOBKOM.

3asemneHHe U 3aliMTa OT PaAMOYaCTOTHbIX U ANIEKTPOMAarHMTHbIX MOMEX 3TO TaKas CMCTEMa 3a3eMIIEHHA,
KOTOpas OrpaH1MyYMBaET YPOBEHb 3NIEKTPUYECKMX LLYMOB, PacnpOCTPaHAEMbIX CUCTEMOM MIa3MeHHON PE3KK U1
npuBoaamu apuratenen. OHa TakiKe orpaHUYMBaET KONIMYECTBO MoMeX, nocTynatowmx Ha UMY u apyrve ynpasnstowme
1 n3mepuTenbHble Lenu. MeToabl 3a3eMneHns 1 3aluThl, ONWCaHHble B JaHHOM pasferne, B OCHOBHOM obecreynBatoT
3alUMTy OT PaAMOYACTOTHBIX M 3NIEKTPOMArHUTHbIX MOMEX.
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MeToabl 3a3emieHUA

1. Ecnu He yKazaHo MHade, TO B Ka4ecTBe Kabenen 3almTbl OT SNIeKTPOMAarHWTHbIX nomex (CM. cxemy) cnegyet
MCMOMb30BaTh TOMBKO CBAPOYHBLIN Kabenb G ceveHnem 13,3 mm2 (047040).

2. Crton Ana pesku UCnonb3yeTcA B Ka4ecTBe O6LLEN TOUKM 3a3eMIIEHUA (nnm HEWUTPaIbHOM TOYKM 3Be3npl)
0719 NPefoTBPAaLLEHUA 3NTEKTPOMArHUTHbBIX NoMex. K cTony fonxHbl 6biTb MPUBAPEHBI LMWBKK C pe3b60oH,
Ha KOTopble ycTaHaBNMBaeTCA MeaHas WwuHa. OTaenbHas WrHa AomKHa ObiTb YCTAaHOBMEHA Ha NopTan Kak
MOXHO OnvKe K Kawaomy asuratento. Ecnu Ha Kaaom KOoHUe nopTana MMeoTCs ABWUraTesniv, OTAeNbHbIN
Kabesnb 3a3eM/IeHNA 3aLLMTbl OT 3NIEKTPOMArHUTHBIX MOMEX CrieayeT NPONOKUTL OT AallbHero Apurartens K
wuHe noptana. LvHa noptana ponkHa MMeTb OTAENbHbIM Kabenb 3a3eMIeHWA 3almThl OT ANEKTPOMAarHUTHBIX
nomex ana paboTbl B TAKENOM pewunme cedeHrem 21,2 mm2 (047031), KOTOPbIM OOMKEH MATH K LUMHE CTONA.
Habenu 3a3emneHuns 3aLWmThl OT 3IEKTPOMArHMTHbBIX MOMEX AJ1A MOAbEMHUKA pe3aka U CUCTEeMbI YOaNeHHOro
BbICOKOYACTOTHOIO reHepaTtopa AOMKHbI ObITb MPONOKEHBI K 3a3eMJIAIOLLEN LWMHE CTONA OTAENBHO.

3. Ha paccTtoaHuuM He 6onee 6 M OT cTona AnA PE3KU LOSMKEH OblTb YCTAHOBMEH 3a3EMIIAIOLLMM CTEPHKEHD,
COOTBETCTBYHOLLMIA BCEM MPUMEHUMbBIM MECTHBIM M HALMOHANBbHBIM SNEKTPUYECKUM HOpMaM. OTO 3aLUMTHOE
3a3eM/IeHNE, KOTOPOE AOMKHO BbiTb COEAMHEHO C 3a3eMJIAIOLWEN LMHOM Ha CTONE AJ1A PE3KU C NMOMOLLbO
3eNeHO-HenToro Kabena 3asemnenua cederHnem 13,3 mm2 (047121) mam aHanornyHoro Kabens.

4. [ns Hanbonee apPeKTUBHOM 3aLLMTLI CrieayeT Ucrnonb3oBaTb Kabenn nHtepdenca HIMY Hypertherm ona
CUIHaNIoOB BXOZ0B-BbIXOL0B, CUrHANIOB MNOCNEA0BATENbHOM CBA3U, MHOTOTOYEYHBIX COeAMHEHUI MeRay
3neMeHTaMK NNa3mMeHHOM CUCTEMbl U MEHKKOMMOHEHTHbIX COEAMHEHWUI MEKAY BCEMU COCTaBHbIMM YacTAMU
cuctembl Hypertherm.

5. Bce obopynoBaHue, UCNONb3yeEMOE B CUCTEME 3a3EMIIEHUA, LOMIKHO ObiTb NaTyHHbIM UMW MedHbIM. [ns
MOHTaa LUMHbI 3a3eM/IEHWA MOKHO UCMOMNb30BaTh CTaNIbHbIE LUMWIBbKM, MPUBAPEHHbIE K CTONY AJ1A PE3KH.
Hpyrve antoMUHUEBBIE UK CTallbHbIE MPUCTOCOBIEHUA B CUCTEMAX 3a3€MIIEHUA UCMONb30BaTh HEMb3A.

6. 3asemneHue NepeMeHHOro ToKa, 3alUTHOE 3a3eMieHWe U 3a3eMrieHne aboHEHTa [OMKHbI GbiTb MOAKIHOYEHbI
KO BCEMy 060pyA0BaHUIO, KaKk TOro TpebytoT MyHULMNanbHbIE U FOCYAaPCTBEHHBIE HOPMBI.

7. [na cucTem ¢ nynbTOM yAaneHHoro BbICOKOYACTOTHOMO reHepaTopa NoMOKUTENbHbBIM, OTpULLATENbHBIN Kabenu
1 kabenb BCNoMoraTtesibHOM Ayru crefdyeT 06beAUHNUTb B MIyT MaKCHMManibHO BO3MOXHOM AnvHbl. [posog,
pesaka, pabouni Kabenb 1 Kabenb BCroMoraTensHOM ayru (Comnna) MOMHO MPOIOKWUTL NapaniensHO APYrM
npoBofam Wnun Kabenam, ecriv 3a30p Memay HUMK cocTasnAeT He meHee 150 mMm. Mo BO3MOMKHOCTH cHnoBble
W CUrHanbHble Kabenun cneadyeT NPOKNaAbiBaTh B OTAENbHbIX KabesbHbIX HanpasAOLLMX.

8. [lnA cucTem C NynsTOM yaaneHHOro BbICOKOYaCTOTHOrO reHepaTopa CUCTEMY 3aruraHua oyru cnegyet
yCTaHaBNMBaTb Kak MOXHO Brivie K pesaky. OT Hee K LiMHe Ha CTone ANS PE3KW AOMKEH MATHU OTAESbHbIN
Kabenb 3a3emMieHus.

9. Ot Kaporo komnoHeHTa Hypertherm, a Takxe oT nobbix Apyrux KoXKyxoB unun kopnycos YIMY vnu npveonos
MOTOpPA, K 06LLEN ToYKe 3asemneHuna (HerTpanbHOM TouKe 3Be3apl) Ha CTOMe [OMKEH MATHU OTAENbHbIM Kabenb
3asemneHuna. OTo TpeGoBaHWe PacnpPOCTPAHAETCA M Ha CUCTEMY 3amMraHWA Oyru, Aake eCriv OHa 3aKpeneHa
6onTamMM Ha cMCTeMe MNa3MeHHOM PE3KK UMK Ha CTone AJS1A Pe3KH.

10. MeTannuyeckas aKkpaHUpYHOLLLaA OrieTKa MPOBOLAOB pe3aKa AoMKHa ObiTb NPOYHO NMPUKPENeHa K CUcTEMe
3akuraHna oyrv v K pesaky. [JomkHa 6biTb o6ecneyeHa ee anekTpuyeckas M3onsauus ot noboro meTtanna
1 OT NMOGOro BO3MOKHOMO COMPUKOCHOBEHUA C MOJIOM MK CTeHaMK 3aaHuA. [1poBoa, pe3aka MOXHO
NPOKNafbIBaTh B MNIACTUKOBOM KabGerbHOM NOTKE MITK HanpaBnALWEN, UK 3aWWUTUTb €ro NIacTUKOBLIM WK
KOMaHbIM YeXIOM.

11. [epmaTenb pesara 1 MexaHWaM OTKIIHoUEHWA peaaka (Ta 4acTb, KOTopas YCTaHaB/IMBAETCA Ha NOABbEMHUK
pes3aka, a He Ta, KOTOpPas YCTaHaBNMBAETCA Ha PE3aK) AOMKHbI BbiTb COEAMHEHbI C HEMOABMMKHOM YacTbHo
NoABbEMHUKA MEeHOM OMNNETKOM WKPHHOM He MeHee 12,7 MM. OTaenbHbIN Kabenb cneayet NposioXRUTb
OT NOABEMHMKA K LUMHE 3a3eMieHuns Ha nopTane. KnanaH B c6ope Takke [0MKeH MMEeTb OTAENbHOE
3a3eMAlLLEE COeJMHEHWE C LUMHOW 3a3eMsIeHuA noprana.
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12. Ecnun nopTan nepemelLaetca No penbCoBbIM HaNpaB/AloLLMM, KOTOPbIE HE NMPUBAPEHb! K CTONY, TO Kaxaan
HanpaBnAlLWaa JomkHa OblTb CoeAnHeHa CO CTONOM Kabenem 3a3eMieHna CO CTOPOHbI HanpaBAoLLEN.
Habenu 3asemneHna HanpaBnNAOLMX NOAKIOYAIOTCA HEMOCPEACTBEHHO K CTONY M He TPebytoT NOAKMOYEeHNA
K WWMHE 3a3eMieHna cTona.

13. Ecnu yctaHaBn1BaeTcA nnata AennTena HanpAKeHns, yCTaHOBUTE €€ Kak MOMHO BIMHe K TOUKe, B KOTOPOK
nsmepsaeTca ayroeoe HanpskeHne. OOnH U3 PeKOMEHA0BAHHbIX BAPUAHTOB pa3MeLLieHUA — BHYTPU Kopryca
cUcTeMbl NiasaMeHHor peskn. Ecnn ncnonb3yetca nnata aenutena HanpaxeHua nponssoactea Hypertherm,
BbIXOAHOWM CHIHaN M30nMpyeTca OT Bcex Apyrux uener. O6paboTaHHbIi CUrHan AOMKEH MATH MO BUTOMY
3KpaHuposaHHoMy Kabento (Tin 1800F npoussoacTtea Belden mnu aHanornunbiin). McnonbayiTe kabens ¢
9KpaHWpoBaHHOM onneTkor. OnneTka fomkHa BbiTb CoeMHEeHa C MacCOM NNasmMeHHOM CUCTEMbI, @ C APYrom
CTOPOHbI OCTaBfieHa CBOGOIHOM.

14. Bce ocTanbHble curHansl (aHanorossin, LMGPOBOK, NOCNEA0BATENbHbIN, KOAMPYHOLLMM) AOMKHBI MATH MO
BWTbIM Napam, MOMeLLeHHbIM BHYTPH 3KPaHNMPOBaHHOIO Kabend. Pasbembl aTMx Kabenen fom#Hbl ObiTb
CHabeHbl MeTanIM4ecKnM Koprnycom. K meTannnyeckomy Koprycy pa3bemMoB ¢ 06enx CTOPOH Kabena
AonmweH 6bITb NOAKIOYEH 9KpaH, a He CToK. H1Koraa He cnepyeT NpoknaabiBaTe 9KpaH UK CTOK Yepes
KOMOAKY Ha O6OM M3 LUTbIPHKOB.
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Ha cnegyrwuemM pUcyHKe nokasaH nprMep WrHbl 3a3eMIeHWA CToNa AN1A PEe3KU. HOMI‘IOHeHTbI, NOoKa3aHHble 34€eCb,
MOryT OTNM4aTbCA OT MMEKLWKNXCA B CUCTEME NONb30BaTena

LLInHa 3a3emneHuns noptana
3as3eMnAoLWnin CTepPHKEHb
Ka6enb (+) cucTembl MIasMeHHOM pesKm

MynbT yaaneHHOro BbICOKOYACTOTHOMO
reHepaTtopa

Romyx 4y
[Depxatenb pesaxa

Macca nnasmeHHoOM cucTembl

Ha cnepytowem pucyHKe nokasaH NpUMep WKHbl 3a3emneHuna noptana. OHa 3akpennseTcsa 6onTaMu Ha nopTane,
psgaom c asuratenem. Bce otaenbHble Kabenu 3a3eMneHUs OT KOMMOHEHTOB, CMOHTMPOBAHHbBIX Ha NMopTase,
NOACOEAMHAITCA K WKHe. 3aTeM eauHbIN Kabenb AnA paboTbl B TAKENIOM PEXUME COEAMHAET 3a3EMIIAIOLLYHO LLIMHY
nopTana c 3a3emnAloLLEen WWHOM cTona.

1 Kabenb K WWHe 3a3eMNeHns Ha cTone AnAa pe3ku

2  Kabenu 3a3emneHns OT KOMNOHEHTOB nopTana

HPR130XD Auto Gas - 80633 3-9



YCTAHOBHKA

Cxema 3a3emneHus

Ha crnepytouieit cxeme nokasaH npvmep 3a3emrneHns KOMMNOHEHTOB B CUCTEME MIa3MEHHON PE3KM.

® @

77 77

©)

’

O

®

®lO® €

@ OOOG

DO

Macca v 3azemnenue ot PaAno4acCTOTHbIX

nomex

Macca 1 3a3emneHre UCTOYHKKA
— MepemMeHHOro ToKa

[

'ﬂg@) YE)
[

1 Cton ona pesku 8,9 HoMMnoHeHTbl cUCTEMBI, TAKWE KaK A403MPOBOYHASA
9 Mopran cucTema, cUcTeMa yrnpaBsrieHWa nogayen rasa
. WM cuctema Bolibopa
3 CucTembl NNasMeHHOM pesku
10  Macca 4ly
4 LLnna 3aszemneHmsa ctona
5 n 11 Mogynb cucTeMbl PEryiMpoBKM BbICOThI pe3aKa
MHa 3a3eMsieHus nopTana .
P (ArcGlide, Command® THC)
ﬂ bBEMHUK CUCTEMDI rynuv BKH Bbl Thl
6 OABe (A (;Ig % S pe yTM ?oHC S co PHC 12  KOMMOHEHTbI CUCTEMBI, TAKME KaK oxNaauTenb
K rcGli nsor nsor
pesaka (Arc e® Senso , Senso WA paanaTop
Wnu apyrve)
13  3asemneHne NocToOAHHOro TOKa
7 MynbT yAaneHHOro BbICOKOYaCTOTHOIrO
reHepatopa (He Ha Bcex cuctemax). Mogxniounte
K LUMHE 3a3eMJIeHUs cToMa.
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@) PasmelwieHne ucTouHKMKa TOKa

W
\ OMACHOCTb!

3JIEKTPUYECKHUH PA3PA MOMET BbiTb CMEPTEJIbHbIM

Hy}XHO OTKNIOYUTb BCE 3NIEKTPUUECKHUE COEAUHEHHUA OT UCTOUYHUKA TOKa, NpeXae Yem BbiNONHATb
no6bie paboTbl MO paccTaHOBKe UMK nepecTaHoBKe. NMpy TpaHCNOPTUPOBKE 6/10Ka BO3MOXKHO
HaHeCeHHWAa Bpeaa 340pOBbIO UM NPUUYUHEHHE yulep6a 060pyaoOBaHHUIO.

MCTOYHMK TOKa MOXHO NepemelLaTb C MOMOLLLI BUTOYHOMO MOrPy34MKa, OAHAKO BMUIIOYHBIM 3axBaT AOSKEH ObITb
[A0CTaTOYHO AJIMHHBIM, YTOObI MOKPbIBATL BCIO AJIMHY OCHOBaHMA. [1py noabemMe Hy#HO 6biTb OCOBEHHO aKKypaTHbIM,
4TO6bI HE MOBPEAUTb HUMKHIOK NMaHesb MCTOYHMKA ToKa. Hpome Toro, BUNOYHbIM 3axBaT AOSHEH ObiTb LIEHTPUPOBaH
Mo LMPUWHE W AnMHe 6rioKa AnA NpefoTBpaLleHnA ONpoKMabIBaHUA Npu nepemelteHnn. CneayeTt noanepuBaTtb
MWUHMMasIbHO BO3MOMHYIO CKOPOCTb BUIOYHOrO 3axBarta, 0COGEHHO NpuW MOBOPOTax U NMpu ormbaHnK yrios.

= PasmeLuatb MCTOYHMK TOKa HY}KHO B MOMeLLeHNH 6e3 M36bITOYHOM BNaHOCTH, XOPOLLO BEHTUIMPYEMOM U
OTHOCHTENBHO YUCTOM. BOKpYr MCTOYHMKA TOKa C KamA0M CTOPOHBI HY¥HO OCTaBWTb Mo 1 M CBOGOAHOMO
NMPOCTPaHCTBa A1A BEHTUIMPOBAHWA WU 0OCYKUBaHWA.

= Oxnaxpatolmnii Bo3ayx 3abupaetca Yepes nepesHIo naHesb, a BbilyCKaeTCA Yepe3 3aHI00 naHesb 6r1oka
oxnamgarolmMm BeHTUnATopoM. He cneayet 3aropaskmBatb MecTa 3abopa BO3ayxa KaKMMU-NM60o ¢punbTpamu,
TaK KaK 3To CHUKaeT adpderTnBHOCTL oxnamaeHua u AHHYJTUMPYET TAPAHTULO.

= He cnenyet ycTaHaBnMBaTh MCTOYHMK TOKA HA HAKIIOHHYIO MOBEPXHOCTL C YriioM HaknoHa Gonee 10° ans
npeaoTBPaLLEHNA ero ONPOKUABIBAHUA.
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@ YcTaHOBKa CUCTEMbI 3aMUraHUs Aayrm
» CucTeMy 3amuraHusa Lyrv criegyert yecTaHaBnmBath Ha noptan (MOCT) AnA Nosy4eHUs KOHGUIypaLmm yaaneHHoro
BbICOKO4ACTOTHOr0 reHepartopa.

- CMCTeMy 3arnraHma Ayru cnenyet yctaHaBnmBaTb Ha MCTOYHKMK TOKa ANA Nony4YeHna KOH¢MpraLLMM
JIOKa/1IbHOIr0 BbICOKO4YaCTOTHOIO reHeparopa.

= Heobxoanmo npenycMoTpeTb CBO60AHOE NPOCTPAHCTBO AR CHATUA BEPXHEN YacTH NpU 06CyRUBaHKUH.

O 32 mm 184 mm
216 mm
32 wu — it q - - - D
1
I
I
I
1
1
I
| X
I
1
279 Mm W

.>O<. 7 MM
(4mecTa)

3aszemneHre CUCTEMbl 3aXKUraHUA ayru
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Fopu3oHTanbHanA ycTaHOBKa yaaneHHOro

BbICOKO4YAaCTOTHOrO reHepartopa

BepTuKkanbHaa ycTaHOBKa yaaneHHoOro
BbICOKO4YAaCTOTHOro reHepartopa
BbICOKO4YAaCTOTHOro reHepartopa

YcTaHOBKa NoOKasibHOro

3-13
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YcTaHOBKa O3UPOBOYHON CUCTEMDbI

= J[1031MpPOBOYHYIO CUCTEMY HYHHO YCTAHOBMTb PALOM CO CTaHLMeN NnogbeMHUKa pe3aka. MakcumanbHana anuHa
rasoBbIX LUMAHIOB MEXAY A03MPOBOYHOM CUCTEMOM U pe3aKom cocTaenAeT 1,8 m .

3asemneHue

AO3UPOBOYHON CUCTEMDbI

BeHTunsauMoHHoe oTBepCTHE:
/ He 3aKpbiBaTb

153,9 mm /,
|
122,2 Mm / @—
~—~—]
/ =4 e
O "O" 7 MM
§ (4mecTa)
76,2 MM @)g
N\
33,3 Mm —
0
248,9 mm 282,5 mm

Y 54,9 mm

3-14
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@ PasmelwieHue cuctembl Bbi6Opa

= CucTemy BbiGOpa CrieflyeT yCTaHOBWUTb PAAOM CO CTOMOM AnA pe3ku. Heobxoaumo npenycMoTpeTtb
CcBOGOAHOE NPOCTPAHCTBO ANA CHATUA BEPXHEM M MPaBOM KPbILWEK NPpW 06CnyRMBaHWKU. Ha prcyHKe Huxke
noKasaH NPeAnoYTUTENbHbIM Ccnocob ycTaHOBKU. MaKkcuManbHas /iMHa Kabenein Memxay MCTOYHUKOM TOoKa
M cuctemom Beibopa cocTaenseT 75 M. MakcumanbHan AvMHa Kabenew W WnaHroB Mexay CUCTeMOM Bbibopa

M [LO3MPOBOYHOM cucTemom B cbope coctasnaeT 20 m.

)

X

N

////

MpepnouTuTenbHaA yCTaHOBKA
cUcTeMbl Bbibopa

3asemneHue cucTtembl Bbibopa

| —@ ®

7 Mm
-'O (4mecTa)

38,1 mm @

N\
(7
N

0 76,2 mm 254,0 mm
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Ha6enu ot UCTOYHMKA TOKA K CUCTEME 3aXKMraHUAa ayru

@ Ha6enb BcnomoraTtenbHom Ayru

=i -les———o

CucTtema 3akuraHua oyrv Mnara Bxoga-BbIxoaa
N2 petanu AOnuHa N2 netanu AOnuHa

123683* 1,5m 123823 20 m

123820 3m 123735 25 m

123821 45m 123668 35m

123666 7,5m 123669 45 m

123822 10m 123824 60 m

123667 15m 123825 75 m

@ OtpuuaTenbHblit Kabenb

O 1 :I]:| CMCTeNia 3axuraHua gyruv MCTOHHI/IH-( TOKa |I]: O
N2 getanu OnvHa N2 getanu OnvHa

123702* 15m 123815 20 m

123661 3m 123734 25 m

123813 45m 123664 35mMm

123662 75 ™ 123665 45 m

123814 10m 123778 60 m

123663 15 m 123779 75 m

* Ka6enu nop, Homepamu 123683 1 123702 npegHasHaueHbl A8 UCMONb30BaHNUA B CUCTEMAX, B KOTOPbIX CUCTEMA 3aMMIraHUA [yrk YCTaHORMEeHa Ha

MCTOYHUK TOKa

Kabenb
BCMoOMOrareibHOM
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=q
< Ox |
o e}
Ve, Ve
Pa6ouuin g a
Kabene OTpuuaTenbHbin Ka6enb
Kabenb BCMOMOraTesibHOM
ayru
®
®
o ° o
OLE-NY
) + 254
-
®

OTpuuaTenbHbii
Kabenb

Kabenb

BCMoMoraTtesibHOM

ayrv
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@ Cunosoii Kabenb cMCTEMbI 3aKUraHUA Ayru

[MepeyeHb curHanos kabena: MCTOYHUK TOKa —
CcUCTeMa 3amuraH1a oyru
[é]gj:ﬂ: :D]}Eﬂ:%] KoHew co KoHel, co CTOpOHbI
CTOPOHbI CUCTEeMbl 3aXHUraHus
WCTOYHHKA TOKa ayru
o [
N2 perann Anwna N2 perann Anwna LWtbipek N Onucaxue LTbipek N
N 120 B nepem.
123865 21 m 123836 20 m 1 ToKa — noa 1
123419 3™ 123425 225m HanpsxKeHem
123834 45m 123736 25 m 9 120 B nepem. 9
123420 6 Mm 123426 30 m™m TOKa — BO3Bpar
123670 7,5 ™ 123672 35m 3 3azemnexve 3
123422 Om 123938 37,5m 4 He ucnonbayetca 4
123835 10m 123673 45 m
123423 12m 123837 60 m
123671 15m 123838 75 m

* Ka6enb noa Homepom 123865 npeaHasHa4eH Asia UCcnonb3oBaHUA C TEMU CUCTEMaMK, B KOTOPbIX CUCTEMaA 3aMraHMA Ayrv yCTaHOBEeHa Ha
MUCTO4YHUKE TOKa

®

w &
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9 LUnauru oxnaxagawuwen KMAKOCTHU CUCTEeMbI Octopomuo! Mpu NOAroToBKe
3a1UraHua Ayru coefiMHEeHUN He
A AonycKaetca
Mcnonb3oBaHue
NeHTbl U3 MaTepuana
NTP3.

N2 petanu OnvHa N2 getanu OnvHa

228030* 0,7m 128984 20 m

028652 3m 128078 25 m

028440 45m 028896 35m

028441 75 M 028445 45 m

128173 10m 028637 60 m

028442 15 m 128985 75 m q

* HaGop wnaHros noz Homepom 228030 npeaHasHayeH AnA UCNONb30BaHMA B CUCTEMAX, B KOTOPbIX CHCTEMA 3aMMraHUA flyrv YCTaHOBEHa
Ha MCTOYHMK TOKa
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Ka6enu oT ICTOYHUKA TOKa K cucTemMe Bblib6opa

@ Ynpaensaowmin Kabenb

N2 petanu OnuHa N2 petanu OnuHa
123784 3m 123841 20 m
123839 45 m 123737 25 m
123963 6 M 123738 35 m
123691 7,5 M 123739 45 m
123840 10wm 123842 60 m
123711 15 ™ 123843 75 ™M
[MepeueHb curHanos Kabenda: MCTOYHWK TOKA — CUCTeMa ynpasrieHWA nogayen rasa
KoHel, co CTOPOHbI MICTOYHUKA TOKa KoHel, co cTOpOHbI CUCTEMbI yNpaB/eHUA noaayven rasa
LUT;GIEeH Bsoa-BbiBOA, Onucaxue LUT"\]IEeH Bsoa-BbiBOA, DyHKUMA
1 He vcnonbayetcsa 1 He vcnonbayetcsa
6 He vcnonbayertca 6 He vcnonbayetca
2 Beoa-BbiBOA, LWina CAN 2 Beoga-BbiBOA, LUnna CAN nocneposatensHas cBA3b
HW3KOCKOPOCTHAaA
~ BeicokockopocTHas ~
7 Beoa-BbiBOA, wnra CAN 7 Beoa-BbiBOA, LLinna CAN nocneposatensHas cBA3b
3 LLnHa CAN sasemnexuve 3 LLuHa CAN 6a3oBoe 3asemneHune
9 He vcnonbayetcsa 9 He vcnonbayetcsa
8 He ncnonbayetca 8 He vcnonbayetcsa
4 He uncnonbayetca 4 He vcnonbayetca
5 He wncnonbayetca 5 He vcnonbayetca
6 CunoBow Kabenb MepeyeHb cUrHanoB Kabena: UCTOYHMK TOKa — cucTeMa
ynpaBneHua nopgayen rasa
KoHewl co KoHel, co CTOpOHbI
CTOpPOHbI CUCTEMbI yripaBreHuUs
[@Eﬂ: :D]}EEEB MCTOYHHUKA TOKa nopaven rasa
Lteipex N Onucanve Leipex N
1 120 B nepem. Toka — 1
N2 getanu OnvHa N2 getanu OnvHa noJ, HanpsaxeHuem
123785* 3w 123848 20 m 9 120 B nepem. Toxa — 9
123846 45w 123740 25 m BodspaT
123964 6 123676 35 3 Sazemnonue 3
123674 7,5m 123677 45 m 4 He ncnonbayetca 4
123847 10wm 123849 60 m 5 He ncrionbayetcs 5
123675 15 ™ 123850 75 ™m
6 24 B nepem. Toka — 6
nof HanpsKeHuem
7 24 B nepem. Toka — 7
BO3Bpar

* Ka6enu nop, Homepamu 123784 1 123785 npeHasHaueHs! AA UCMOMb30BaHMA C TEMI CUCTEMAMM, B KOTOPbIX CUCTEMa BbIBOpa yCTaHoBNEHa Ha
MCTOYHMK TOKa
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OxBartblBatoLLMi KOHeL, ﬁ

BcraBHoM KoHel,
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CoepunHeHHUA cucTemMbl Bbibopa ¢ JO3UPOBOYHON CUCTEMOH

@ HKa6enb 1 rasosbii WNaHr B c6ope Ne perann  Onnma
128992 3™
128993 45m
128952 7,5m
128994 10wm
128930 15m
128995 20 m

CnMCOK CHUrHanoB CHIOBOro Kabena: 9-TbipeBble Pa3beMbl

KoHel, co cTOpOHbl AO3UPOBOYHON CUCTEMDI KoHeL, co cTopoHbl cucTembl Bbi6opa
Lteipex N2 | Beoa-BbiBog |Onucanue LTeipek N2 | BBop-BbiBOA, | PyHKUMA

1 Bxopa, Mutanne 120 B nepem. Toka 1 Bebixoa, Bxopn nepem. Toka, Bo3Bpat
Bxoa nepem. Toka, no

2 Bxon, Mutanue 120 B nepewm. Toka 2 Beoixoa, A nep » oA
HanpsamKeHem

3 Bxoa, 3asemnexue Ha maccy 3 Bouixoa, 3asemnerue Ha maccy

4 He ncnonbayetca 4 He ncnonbayetca

5 He ucnonbayetca 5 He vcnonbayertca

6 He ncnonbayetca 6 He vcnonbayetca

7 He vcnonbayetca 7 He ncnonbayetcsa

OxBaTblBalOLWMI KOHEL, K O3MPOBOYHOM CUCTEME BxoaAwwmi KoHeL, K cucTeme Bbibopa
A\

5 N E—— ———
B 1T—— — g

AR

TUNUYHBIA rHE34,0B0M
D-o6pasHbiii pasbem

Cnucok curHanoB Kabensa ceAsn — 9-wTbipeBble D-06pa3Hblie pa3bemsbl
KoHel, co CTOPOHbI 03UPOBOYHON CUCTEMDbI KoHel, co cTOpOHbI cUCTeMbl BbiGopa
LLTbipek LLTbiper

Nop Beoa-BbiBog | OnuvcaHue N‘? Beoa-BbiBoA, | PyHKUMA

2 Bxoa/Bbixog  |LLUunHa CAN HusKkockopocTHas 2 Bxoa/Bebixoa, |Csasb no cet CAN
3 Bxon, LLinna CAN sazemneHuve 3 Beixoa, MutaHmne — 3emnsa

7 Bxoa/Beuixog,  |BbicokockopocTtHas wnHa CAN 7 Bxon/Bebixog, |Csasb no cetn CAN
9 Bxop, He ncnonbayetca 9 Beixog, He ncnonbayetca
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OcTOpOHKHO!

A

Mpu noaroTtoBKe cCoeauHEeHUMn
He AONYyCKaeTCA UCNOJIb30OBaHUe
neHTbl U3 matepuana MNTPI.
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© Hab6enb uHTepdenca ot UICTOUHHUKA TOKa K UMY

N2 petanu OnuHa N2 netanu OnuHa N2 petanu OnuHa
123210 3m 123216 135 m 123742 35m
123211 45m 123023 15 M 123219 375m
123212 6 M 123494 16,5 M 123220 45 m
123022 7,5m 123851 20 m 123852 60 m
123213 9m 123217 225 m 123853 75 M
123214 10wm 123741 25 m

123215 12 M 123218 30 M

© Ha6enb nntepdenca UMY ana cuctem ¢ HECKONTbKUMHW UCTOYHUKAMM TOKa
(nOCTaBnﬂeTCﬂ om,eano) (vHdopmauMio 06 yCTaHOBKE CM. B CXeMax)

KoHeu co
CTOpOHBI Koxeu co
MCTOYHHUKA TOKa CTOpOHbI UMY

Liset LUreipek | Bxoa/ Bxoa/
nposoaa Ne Beixop | HavmeHoBaHve curvana | PyHKuUmA Boixon | Mpumeuarua
YepHbi 1 Bxoag | Rx — RS-422 nocneposatenbHbi NPUEMHUK Beuixog,
KpacHbin 20 Bxon | Rx + RS-422 nocnepnoBatenbHbi NPUEMHUK Beixon,
YepHbin 2 Beuixoa | Tx — RS-422 nocnepoBatenbHbii NnepenaTymnk Bxon,
3eneHbiit 21 Beixon | Tx + RS-422 nocneposatenbHbiii nepeaarymnk Bxog,
YepHbin 3 RS-422 zemna RS-422 nocneposatensHasa 3emns
Cuhnit 22 OTCYTCTBYIOT He ncnonesyetca
YepHbir 4 Boixoa | Oemmerue 1 E (-) Coobwaet YIMY o BbINOMHEHWM NepeHoca Ayrk 1 AaeT KoMaHay Bxon, ous
Hentbiit 23 Boixoa | Aemmenne 1 C (+) HauyMHaTb NepemeLLeHne CTaHKa Mo OKOHYaHWK 3adepku npoxkura HMy. Bxog,
YepHbiit 5 Bbixoa | Owmbka E (=) Bxopn,
T o4 Buixoa | Owmera C (+) Coobuwaet YlNY o0 BOZHUKHOBEHUM OLIMBKM Bxopn, 2

OwwubKa nnasHoOro
Heprbiit . 6 Buixoa | sbikntouernn E () Coobwaet YMNY 0 BOZHUKHOBEHWM OLIMBKM MAABHOrO BbIK/IHOYEHWA Bxon, 2
OpaH:eBblit 25 Beixog | Ownbka nnaBHoro

BbiKtouerna C (+)
KpacHbii 7 Beixoa | He rotos E (=) Bxon
Benuit 26 Buixon | He rotos C (+) Coobuaet YIMY, 4To NnasmeHHas cMCTeMa He roToBa K 3aMUraHuio Ayru 2
KpacHblit 8 Boixoa | Oswwerne 2 E (=) Coobuaet HIMY o BbinonHeHWM NepeHoca Ay v JaeT KoMaHay HaYnHaTb Bxop, ou3
3eneHbin 27 Beixon | Oeuenne 2 C (+) nepemMelleHre annapara no OKoOHYaHWW 3aaepkin npoxura Yy Bxon
HKpacHbiit 9 Boixoa | Oeukenue 3 E (=) Coobuaet YIMY o BbINONHEHUM NepeHoca Ayrv U AaeT KOMaHAy HauMHaTb Bxon ou3
Cunun 28 Beixop | Osmwerne 3 C (+) nepemMelleH1e annapara no OKOHYaHUK 3aaepPHKKu Npoxura Yy Bxoa
KpacHsii 10 Beixon | Osmwerne 4 E (-) Coo6uwaet YIMY o BbINONHEHWM NepeHoca Ayrv v AaeT KOMaHAy HauYuHaTb Bxon, ou3
Hentbin 29 Beixog | Osvwerne 4 C (+) nepemelleH1e annapara no OKOHYaHUK 3aepPHKu Npowura Yy Bxopn,
KpacHbiit 11 OTCYTCTBYIOT He ucnonbayetca
HopwiHesblit 30 OTCYTCTBYHOT He vcnonesyetca
KpacHsit 12 Boa | Mosopor (=) 4rY coobliaeTt nnasmMeHHoM cUCTEME O MPUBIIMIKEHUM MOBOPOTA M AAET KOMaHAy Buixon

o YMeHbLWWTL TOK peaku (Tok nosopoTa BeibupaeTtca ¢ UMY, no ymonyaxuio nveet 1
OpaHesblit 31 Bxoa | Mosopor (+) Boixon,
3HadeHue 50 % Toka pesKm)
3eneHbiit 13 Bxog, | Mpomur (=) YrY paet KomaH/y nnasMeHHOM cUCTeMe NMPOAOSIHaTL noJady 3allMTHOMO rasa Beixop, 1
Benbin 32 Bxoa | Mpowur (+) [0 BO36ym/AEeHWA Ayrv, NoKa curHan He 6yaet cHAt YIMY
Gonewwii | 14 | Bron | Ocramoma () o Tas0n R0 8OSEMREN 2y a0 e apaGaruma s s soromion | B0 [
Cuhunit 33 Bxoa | OcraHoska (+) A A YA Ay P P A A
BbICOTbI
3eneHbin 15 Bxop | 3anyck (-) . Boixog,
Herrbiit 34 Broa | 3anyok (+) Yr1Y sanyckaet 3axuraHve nnasmMeHHoOM Oyrv Buixon 1
3eneHbii 16 OTCYTCTBYHOT He vcnoneayetca
KopuuHesbii 35 OTCYTCTBYIOT He vcrnonbayetca
3eneHbin 17 OTCYTCTBYIOT He vcnonbsyetca
OpaH:eBbli 36 MutaHne — 3emna 3aszemnenve
Benbint 18 Mutanne — 3emna 3asemnenve 4
YepHbin 37 Yy +24 B nocrT. ToKka HocTynHo 24 B nocr. Toka (He 6onee 200 munnuamnep), CM. NpUMeyaHns
19 4ry +24 B nocrt. Toka He noacoeanHeHo
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YCTAHOBHKA
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MprumeyaHUa K ONUCaHHUIO NPOKNaAKHU Kabena nHtepdpenca YNy

Mpumeyanre 1. Mcnonb3yeTca onTuyeckas pasBasKka BxoAoB. [na Hux Tpebyetca 24 B noct. Toka npu 7,3 mA
WK 3aKPbITUE CYXMMM KOHTaKTaMu. CpoK Cryk6bl BHELIHErO PENE MOKHO NPOAJSIUTb, MOAKIHOHMB
KOHAEHCaTOp M3 MeTaNIM3nPOBaHHOro nosmadmrpa (emrocTbio 0,022 MK®D npu HanpameHnn 100 B
WIK BbILLE) NapasieNlsHO KOHTaKTaM pere.

[MpumeyaHue 2.  Bbixoabl NpeacTaBnAlT CO60M TPaH3UCTOPBI C ONTUHECKOW Pa3BA3KOM M C OTKPLITEIM KOINIEKTOPOM.
MakrcumanbHbIM HOMWHan cocTaenaeT 24 B nocT. Toka npu 10 MA.

I'Ipwmeanme 3. I'Iepemeu.l,eHme CTaHKa MOXHO BbI6MpaTb, OHO ncnonb3dyeTcAa ana KOH¢MpraLI,MFI C HECKOJIbKMMH
nnasMmeHHbIMHU CUCTEMaMMN.

Mpumeuanure 4.* YIY +24 B noct. Toka obecneunsaetca He 6onee 24 B noct. Toka npu 200 MA. Ona
MCNonb30BaHWA NUTaHWA ¢ HanpsaxeHreM 24 B Ha J304 Heobxoaunma nepemblyKa.

OcTtopoxHo! [Ona kKabena UMY cneayet ncnonb3oBaTh Kabenb ¢ 3KpaHUPOBaHUEM
Ha 360 rpaaycoB U MeTaJNIMYeCKUMH KoprnycaMH pa3beMOB Ha Kaxaom
A KOHLUe. DKpaHupylowaa o605o4yKka Kabena foNXKHa 3aKaHYUBATbLCA
MeTa/UTMYeCKUMHU KOPNyCcaMH C Kamaoro KoHua ana o6ecneyeHus
KOPPEKTHOro 3a3eM/IeHUA U Hauiy4llero aKpaHupoBaHHA.

* Cm. npumep 1 Ha cTp. 3-27
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YCTAHOBHKA

MpuMepbl BbIXOAHbIX Lenen

1. Jlornyeckuit nHTepdeic,
BO36Yy*KOAEMbIV BICOKUM
YPOBHEM curHana

BkntoyeHue nutanusa
MCTOYHMKA TOKa

5 B nocT. Toka—24 B nocrt. ToKa

(nocTaBnaetca oTaensbHO)

Beicokui nmneganc (10 mA)

5 B nocT. Toka—24 B nocr.

2. Ilornyeckui nHitepdenc, Bo3byaaemMbli
HWU3KWM YPOBHEM CUrHana

TOHKa

BkntoyeHue nutanma
MCTOYHMKa TOKa

3. PeneiHbin nHTepdenc
yrny +24 B

e——,_+24 B noct. Toka Y[y +24 B
YcTaHoBUTL °t

e
nepembluKy

BrntoyeHne nutaHua
MCTOYHMKA TOKa

108056 J304

+
|

MNutaHne — 3emna

4. DTy KOHOUIrypaLmio UCNob30BaTb 3anpeLLaeTcs.
AHHyNMpyeTCA rapaHTmA.

10K
(nocTtaBnaeTcA oTAeNbLHO)
 —

lyny/nnk

iy

Boicokuit mnepaHc (10 mA)

11

T |

-
|
<
—
o |
x

Bxoppl 3aKkpbiTHA

CUNTbHOTO4YHbIX KOHTAKTOB

(nepem. unm nocr. Tok)
BHeluHee pene

ManomoluHan KaTyLuKa
24 B nocT. Toka

<10 MA unn 22400 Om
[na Bcex KaTylek pene
HeobxoaMm cBOGOAHbLIN
[IMOZ, MO KaTyLLKe pene

BrntoyeHue nuTaHms
MCTOYHMKA TOKa

JTio6oe HanpsaxeHue
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YCTAHOBHKA

Mprumepbl BXOAHBbIX Leneun

1. PenelHbi nHTepderic

MpumedaHre. Cpok Cnymbbl BHEWHEro pene MOKHO MPOAUTh,
A06aBMB KOHAEHCATOP M3 METANTM3UPOBAHHOMO
nonnadupa (0,022 mk® 100 B unu Boiwwe)

K KOHTaKTHOW rpynne pene

Boixoa, ¢ HIMY/TJK

BHewwHee pene
(nepem. mnm

MOCT. TOK)

2. MHTepdeiic c onTocoeanHUTENEM

Yry/miK

OnTtocoeaunHuTens
TPaH3UCTOP-BbLIXOS,

3. NHTepdeiic ¢ ycuneHHbIM BbIXOA0M

+24 B nocrt. ToKka

_._Mmj BkntoyeHue nutanHma

MCTOYHMKA TOKa

MNutaHne — semna

+24 B nocrt. ToKka

BkntoyeHue nutaHma
MCTOYHMKA TOKa

MNutaHne — 3emna

+24 B nocrT. ToKka

4ry/miK

M128-248

| noct. Toka | BrntoyeHune nutaHma

| | - MCTO4YHKKaA TOKa
A N |

| ww—1%

L A

MpvBoA, BO36YaaeMbIV

=

MNutaHne — semnna

[NutaHrne — 3emna

BbICOKMM YpPOBHEM CHUrHana

HPR130XD Auto Gas - 80633
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YCTAHOBHKA

AucTaHUHOHHBIN BbiKNtoyaTenb (ON/OFF) (npuob6peTaeTca 3aka3uMKoM)

~— [ )

2\ OMNACHOCTb!

3NEKTPUYECKUM PA3PAL MOXET BbiTb CMEPTEJIbHbIM

[0 BbINONTHEHUA NIO6BIX Pa6OT N0 TEXHUYECKOMY O6CNYKMBAHUIO HEO6XOAMMO OTHKIIIOUYUTD IEKTPONHUTAHHUE.
Bonee noapo6Has uHpopMaLua o Mepax NPefoCTOPOXKHOCTH NpeAcTaBneHa B pasaene be3onacHocTh
OaHHOrO PyKOBOACTBa.

1. Hanaute knemmHbin 6nok 2 (TB2) Ha MCTOYHMKe ToKa.

N

\E
%
PacnonomeHue TBW

2. CHumuTe npoBog 1 1 NpoBof 3, Kak NoKa3aHo Ha PUCYHKe. DTW NPOBOAA HE HYXHO 6yAEeT NOBTOPHO COEAMHATD.

v

3. lMoakntounTe nepekrtoyaTenb K knemmam 1 1 3, Kak nokasaHo Ha PUCYHKe.

:
|

Mpumeuanre. CnepyeT ncnonb3oBaTb NepersoYaTenb, pefe Mn TBepaoTenbHoe pene, COBMECTUMOE C
HanpsxeHnem B 24 B nepem. Toka npu 100 MA. DT0 AomKeH BbiTb NepekntoyaTens ¢ GUKCUPYyeMbIMU
KOHTaKTaMM, a He nepekntoyaTens 6e3 PprUKcaLMM NOTOKEHMA.
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YCTAHOBHKA

® nNposop pesaka B c60pe Negetann _ [Anuwa

228291 2™
228292 3m

228293 45m
228294 6™

228295 7,5 m

228296 10m

g 228297 15m

® O 228547 20 m

._
8

I OTBOAHOMLWINAHT
nna3moo6pasyloLwero rasa
(6enbin)

OcTOopoKHO! [ANMHa WNaHros OctopoxHO! CBO6GOAHBLIN KOHeL,
OT pe3aKa Ao OTBOZHOrO LWIaHra
AO3UPOBOYHOW CUCTEMbI nnasvioo6pasyloLllero rasa

MMeeT NpUHUUN1anbHoe cnepyeT pacnonaraTtb Boanau
3HaYeHHUe OnA KavecTBa OT UCKP, BO3HUKAIOLHUX NPH
PE3KHU U CPOKOB CNYH6bI npoure, BO usbemaHme

pacxogHbiX MaTepuanos. BO3ropaHuAa U BO3MOMHHOIo

He cnepyet meHATb noBpeXAeHUa NpoBOAOB
ONIUHY WNAaHroB. pe3aka.

8]
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YCTAHOBHKA

PacnpepenutenbHaa Kopo6Ka nposoaa pe3aKa (nocTaBnAaeTca OTAEeNbHO)

NMpumeuvanne. Homepa pnetaneu cm. B paspene CrHCOK geraner

OcTOpOHKHO! O6wan gnvHa Kabena OoT CUCTEMbl 3aXUraHMA AYyru A0 pe3aKa He A0JIHKHa
npesBbIlWaTh:
A 20 m gna cuctem HPR130XD / HPR260XD
15 m ana cuctem HPR400XD / HPR800XD

N

. HosnposoyHan

cucrtema

. Cucrema samuraHuma

ayrv

. Habenb

pacnpeaennTenbHom
KOpPOOKHM

. PacnpepenutensHan

KopobKa

. Kabenb ot

pacnpeaennTenbHom
KOPOOBKM K pe3aKy

3-30
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YCTAHOBHKA

YcTaHOBKa pacnpeaenuTenibHOW KOPO6KHU

1. CHMMMWTE KpPBbILKY C pacnpefenmTensHOM KopobKu

2. CMOHTUpY#HTE pacnpeaenuTenbHyo KOpobKy paaoM ¢ MecToM pesku. (YcTaHoBoYHbIe pasMepsi
pacnpenenuTernsHoM KOPoBKU CM. B pasaene TexHHYeCKHe XapaKTepUCTHKH)

MpumeuyaHne. O6ecnevbTe HEO6XOAMMbIM 3a30p, YTOObI 6eCcnpenATCTBEHHO CHUMaThb
M yCTaHaBNIMBaTb KPbILWKY OJ1A NPOBeAEHUA O6CNYHHUBaHUA.

3. 3azemnute pacnpenenmTenbHyo KOpO6Ky Hepes WKHY Ha CToJ1e ONnA PE3KKU NITN €€ SKBUBAJIEHT.
ﬂ,OI'IOJ'IHMTeﬂbHyPO MHq)OpMaLI,MPO CM. B TeMe “PeKOMeH,qyeMble TEeXHOJIOrMH 3a3eM/iIeHWA 1 3allymTbl» pasgesia
«YcraHoBKa» B MHCTPYKUMK NO SKCMnnyatauunn Bawe# cuctemsl.
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YCTAHOBHKA

MopncoepuHeHue Kabenen
Mpumeuvanue. He 3atarnmBanTe GUTUHIKU B MeCTax COEAUHEHUN C U3JTULLHUM YCUITHEM

MoacoepuHeHUe pacnpenenuTeNibHOW KOPOBGKHU K CUCTEME 3aXKUraHua Ayru
1. MNopcoeaunnnTe K pacnpenenuTenbHOM KOPobKe OAMH KOHel, Kabensa pacnpeaemMTenbHON KOPOOKH.

MpumeuyaHue. ITOT Kabenb MO¥XHO NOACOEAWHHUTDb C NNIOGOHW U3 ABYX CTOPOH KOPOGKH.

OT cucTeMbl 3amuraHua ayrn

1 LnaHr nogayn oxnamaaroLen HUOKOCTH 3 HKabenb BcriomoratensHom ayrv (RenTbii)
(seneHbin)

2 LlnaHr otBOAa Oxnamaaroler MUOKOCTH
(kpacHbiit)
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YCTAHOBHKA

2. MNMopcoennHUTe K CUCTEME 3aMraHuA Ayrv Opyrol KoHew, kabens pacnpenenutenbHoM KOpobKH.

—*
1 LUnaHr nofauv oxnamaarowen MUoKocTH 3 Ka6enb BcnomoratensHon ayrv (xentbii)
(3eneHbin)

2 LlnaHr otBOAa oxnamaaroler MUOKOCTH
(kpacHbii)
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YCTAHOBHKA

Ka6enb oT pe3aKa K pacnpeaenutesibHOn KOpobKke

1. MNopcoeamnHuTe Kabenb OT pe3aka K pacnpeaenvTesibHOM KOpooKe.

OT cUcTeMbl 3amuraHma
ayru

N
R
!

SR
\}‘x\
N \s
e
AN

A
N
NS

Ot pesaka

OZ

1 LWnaHr nogaym oxnaroarowwen HMaKocT1 3 HKabenb BcrnomoratensHoM ayrv (MenTbii)

(zeneHbii)
2  LlnaHr oTBOAA OxNamOatoLEN HUOKOCTH
(kpacHbii)

2. YcTaHOBWTE KpbILWKY pacnpeaenmuTesisHoM KOpPooKH.
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YCTAHOBHKA

3. lNoacoennHuTe WNaHrn pesaxa K 4,03MPOBOYHOM CUCTEME.

1 [dosupoBouHasa cuctema
2 PacnpegpenuTenbHas KopobKka

3 OrtBogHOM WnaHr nnasamoobpasytoLlero rasa
(6enbin)

4  Llnanr nnasmoo6pasytolero rasa (YepHsoii)

5 LUnaHr 3awmTtHOrO rasa (cuHui)
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YCTAHOBHKA

@ Pa6oumnii Kabenb

O ] :ID Pa6ouunn cton McTouHmK TOHa|]:]: O
N2 petanu OnuHa N2 petanu OnuHa

123661 3m 123734 25 m

123813 45m 123664 35m

123662 75 M 123665 45 m

123814 10m 123778 60 m

123663 15 m 123779 75 m

123815 20 ™

Pa6ouunin kabenb

O
Pabouui kabenb

HuHaa pama pabouero ctona (ctaHgaptHas).
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YCTAHOBHKA

9 CoeaunHeHHUA pe3aKa

MoaknoueHne nposoaa pesaKa B c6ope K pe3saKy

1. OTmoTanTe nepeble 2 MeTpa NPOBOLAOB HA POBHOM MOBEPXHOCTH.

2. YoepwmBan pesak B c60pe Ha MecTe C MOMOLLBIO HakMAHOro Krtoda (104269), CHUMUTE CoeaMHUTENBHYIO MydbTY C
pe3aka B cope.

3. OTTAHKTe onneTky 1 nepeasuHsTe MydTy no npososam. CoBMecCTHTe pesaK co WnaHraMmm NpoBoAa B coope.
LLnaHrv He AonkHbI 6bITb NepeKpyyeHbl. [na npeaoTBpalleHna NeperpyynBaHiaA OHKU CoedMHeHbl Mexay COBoM.

Onnetka

4. TMoacoeamHWTe BO3BPATHbIN LLTAHT OXNTaMAAIOLLEN MUAKOCTH (KpacHbIR).

Lnanr BO3Bpara OXNakaaroLLEN KUOKOCTU

OcTtopoxHo! [Mpu nogroToBKe

COeAWHEHHUH He
AonycKaeTtca
Ucnonb3oBaHUe

NEeHTbl U3 MaTepuana
NTd2.
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YCTAHOBHKA

5. MopcoeamHuTe Kabenb BCnomoratensHom ayru (KenToiit). BcTasbTe NpoBoa, B pasbem pesaKa W BpalaiTe ero
BPYYHYIO A0 ynopa.

6. MNoacoeanHUTe NPOBOA OMMYECKOrO KOHTaKTa (MOCTaBNAETCA OTAENBHO).

6a. NMpoBeaunTe NPOBOL, OMUYECKOIO KOHTaKTa Yepes OTBEPCTHE B OMNNETKE U B MydTe pesakra.

Homepa petanen ana npoBoaa OMHUYECKOro KOHTaKTa

(He Bxogut B cuctemy HPR130XD. MpuBoauTCcA TONBKO AMA CNPaBKy).

N2 netanu OnuHa
123983 3m
123984 6m
123985 75 m
123986 RV
123987 12m
123988 15 ™
123989 23 M
123990 30m
123991 45 m

[— N —=
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YCTAHOBHKA

7. NMopcoeanHuTe OTBOAHOM LWNAHT Nnasmoobpasytowero rasa (6enbii).

10. MoacoeauHUTE WNaHr 3aWMUTHOrO rasa (CUHMM).

MpumevaHue.

i

KonbLO pasbema @

| om—T

Pazbembl, ykazaHHble

B aencteuax 7—10,
npencTaBnAlT cobom
bUTUHIK, BCTaBnsAemMble
HamaTnem.

[na BbinonHeHua
coeluHeHuWA cnepyeT
MPOTONKHYTb LUTyLIep LUaHra
B COOTBETCTBYOLLMIM pasbem
A0 ynopa, 13 mm.

-/

D,J'IH pa3veanHeHnAa cnegyet
HaraTb Ha KOJibLO pa3bemMa
B HanpaBJIEHNKN pe3aKka n
M3BJiEeYb W1aHI U3 pe3aKa.

HPR130XD Auto Gas - 80633
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YCTAHOBHKA

11. MNepenBuHLTe pyKaB pe3aka Haj, pasbeMamu 1 3aKpyTUTE ero Ha pesake B cbope.

12. nepeﬂ,BMHbTe OnneTry A0 pyKaBa pe3aka. y6eﬂ,MTer B TOM, YTO CKBO3b OTBEPCTHME B OINJ1I€TKE NPOXOAAT WIaHr1
nna3M006pa3yr0Lu,ero, 3alHNTHOro rasoB 1 OTBOAHbIE LLNaHIA. Ocna6bbTe WNaHroBbI 3aUM Ha onneTke,
nepeaBvHbTE ONNETKY U 3aKMM Haf My¢TOﬁ M 3aKpennTe 3amnm.
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YCTAHOBHKA

MopKnioueHne pesaKka K 610Ky 6bICTPOro OTKNIOYEHHUA

HanecuTe ToHKMI crion
CUJIMKOHOBOM CMa3KHK Ha Kamaoe

é' Silicone

CwunuKoHoBas cmaska

YNIOTHUTENBbHOE KOMbLO

Hopnyc pesaka Pa3bem 6110Ka GLICTPOro OTKOYEHWA pesaka
220706 220705

lNMpumeyaHue no ycraHoBKe

Cnep.yeT COBMECTUTb KOpPNyC pe3aKa C NpoBOAaMKN pe3aKa N 3aKpennTb
MX, NJIOTHO 3aKpPYyTHUB. Hy)KHO y6e}J,MTbCF| B OTCYTCTBMM NMPOCBETOB MEHKAY
KOpnyCcoM pe3aKka 1 yninoTHUTENIbHbIM KOJMIbLLOM Ha NpoBOAax pe3aka.
Onucaxve NOAKMKOYEHUA NpoBOAa pe3aka K CUCTEME 3aKnraHnA Oyru CMm.
B COBAMHGHMFI pe3aKa Bbllle B JaHHOM pasfene.

.
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YCTAHOBHKA

YcTtaHOBKa U BbipaBHUBaHHe pe3aKa

KpenneHue pe3saKa

BepxHuit pykas
pe3aka

HuxHK1in pyras

pesara Ckoba KpenneHusa peaaxa

(nprobpeTaeTca KAMEHTOM
CaMOCTOATESNbHO)

Pasbem 6noka
6bICTPOro OTKIOYEHUA

BbipaBHMBaHHWe pe3aKa

YcraHoBKa

1. YcraHosuTe pesak (C NOAKNIOYEHHLIMM
NpoBOAaMW pe3ara) B CKOBY KpenneHus
pesaka.

2. PaamectuTe pesak nofg ckobom
KpenmeHnna Tak, 4To6bl ckoba
Haxoamnack BOKPYT HUKHEN YacTy
pyKaBa pe3aKa, HO He conpuKacanach ¢

6110KOM 6bICTpOFO OTHTKOYEeHMA pe3aKa.

3. 3ataHute KpenexHble BUHTDI.

Mpumeyanune. Croba fomKHaA HAXOAMTbCA
KaK MOMHO HUe Ha pyKaBe
pesaka ans MMHUMW3aLnn
BMOpPaLMK Ha KOHLLE
pesaka.

ﬂ,ﬂﬂ BblpaBHMBaHWA pe3aka NepneHanKynAapHO 3aroTtoBKe CrieAyeT UCnonb3oBaTb KBaapar. Cwm. PUCYHOK BbILLE.
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YCTAHOBHKA

Tpe6oBaHHA K NOAbEMHUKY pe3aKa

[na paboTbl cMcTeMbl HEOOXOAMM BbICOKOKAYECTBEHHbIM MOABEMHUK pe3aKa C 3NEeKTPONPUBOAOM, BO3MOKHOCTEM
nepemMeLLeHUss KOTOPOro ByAeT AOCTATOYHO A/1A NOGOM HYKHOM TOSLWMHBI pe3ku. [loabeMHUK fJomkeH obecneurBaTtb
BepTUKanbHbIM xoa, B 203 MM. Briok fonweH MMeTb BO3MOKHOCTb NOALEPHMBATE MOCTOAHHYK CKOPOCTb 10

5080 MM/MWH C TOYHBIM TOPMOKEHWEM. HeonycTMMo ncrnonb3oBaHue Gr0Ka, KOTOPLIM BEIXOAWT 3a TOUKY OCTaHOBA.

Hypernet

Hypernet ncnonbayeTca MCKNOYMUTENBHO AN1A COeAMHEHNA onpeaeneHHbIx KoMnoHeHToB Hypertherm mexay co6oi.
Mpu nomowm KoHueHTpaTopa Ethernet n kabena cuctemy HPRXD MoXHO NOAKMOUYMTL K CUCTEME PerynMpoBKM
BblcoThl pe3aka ArcGlide®, a Takke k UMY EDGE® Pro unu MicroEDGE® Pro. MNevatHana nnata Hypernet o6ecneunsaet
CBA3b MeH/y KOMMOHEHTaMW M BbICTYMNaeT B Ka4eCTBE MCTOYHMKA AyrOBOro HanpAKeHWA, He06X0AMMOro AN1A CUCTEMBI
PerynMpoBKM BbICOTbI pe3aka. [JononHutensHana nHopmMaLma NpeacTaBneHa B UHCTPYKLUMKM no akcnnyataumn ArcGlide

(806450), nHcTpyKumm no akcnnyataumn EDGE Pro (806360) v MHCTpyKumMM no sKcnnyataunn YIMY MicroEDGE Pro
(807290).

Pacnonoxerne nevatHoi nnatel Hypernet
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YCTAHOBHKA

Tpe60BaHHUA K 3NEKTPONUTAHHUIO

O6wana nunpopmauus

Bce BbIK/1KO4YaTENN, NN1IaBKME NpenoxpaHnTenui C 3ap,ep»(KoP| CpaﬁaTblBaHMﬂ M CUNOoBble Kabenu npmo6peTa+0T0ﬂ
3aKa34YMKOM CaMOCTOATEJIbHO B COOTBETCTBUU C MPUMEHUMbIMU TrOCYAapPCTBEHHBIMU U MyHULUMalbHbIMK
SNNEKTPHUHECKNMN HOPpMaMMK. yCTaHOBI-(y AOJTHEH BbIMONHATL 3N1EKTPUK, Mmerou.mﬁ COOTBETCTBYHOLEE pa3peLlleHne.

ﬂ,ﬂﬂ MCTOYHMKa TOKa HyHHO MCNO1b30BaTb OTﬂ,eﬂbelﬁ OCHOBHOM BbIKNto4aTenb nutaHua. Huxe npueBeeHbl
peromMeHgyemble pa3mMmepsbl npe/:l,oxpaHMTeneﬁ 7 paSMbIKaTeJ'Ieﬁ uenn, ogHako peasibHO HeO6XO£I,MMbIe pasmepsbl 6y£|,yT
OoTnn4aTbCA B 3aBUCMMOCTU OT KOHKPETHbIX yCJ'IOBMl;I NIMHUM dNeKTponepeayn Ha obbeKTe (BKJ'IPO‘-IaFI, 6e3 OFpaHM'-IeHMl;I,
NosIHOE BHYTPEHHEE COMpPOTUBIEHNE NCTOYHKKA, NMOJTHOE CONPOTHUBNEHNE NTMHUN U KonebaHue HanpAXeHWA B CeTM),
XapaKTEPUCTHK MYyCHOBbIX 6pOCHOB TOKa O60py£I,OBaHMF| M HOPMaTUBHbIX Tpe6OBaHMl;1.

OcHoBHoe yCTpOFICTBO 3alnTbl Noga4vyn ToOKa (paSMbIKaTeﬂb uen1 nnu npep,oxpaHMTenb) OONMHO BbI6MpaTbCH TakK,
4TOGbLI OHO MOTJI0 BblAEepHaTb BCHO HArpy3Ky no JIMHMKU KaKk AJ1A MyCKOBOro ToKa, Tak U AJiA yCTaHOBMBLUErocA TOKa.
McTOYHMK TOKa A0mKeH BbiTb MOAKNIOYEH B OAHY 13 uenem BTOpM‘-IHOH cetn. 3HauyeHuA yCTaHOBMBLUEroCA TOKa AnAa
MCTO4YHMKA TOKa NpunBELEHbI B Tabnuue HUKe.

CnepyeT 1cnonb3oBaTth pa3mbliKaTesb LIEMKW C 3aryCKOM OT 3/IEKTPOABUIraTens UK aHanormyHbIM, Criv no
MYHULMNANbHBIM WK FOCYAAaPCTBEHHLIM HOPMaM He A0MyCKaeTCA MCNOob30BaHWe NPeaoXpaHUTENen C 3a4epHKom
cpabaTbiBaHWA NPOTMB NYCKOBLIX 6POCKOB ToKa. [1pefoxpaHnTeny n pa3mblkaTeny Lenu ¢ 3aJepHKon cpabaTtbiBaHKA
LOMKHBI BbIAEPHMBATL NMYCKOBbLIE BPOCKM TOKa, B 30 pas NpeBbiLaoLLme HOMUHANBHBIN BXOAHOM TOK (TOK Npw NoHORM
Harpyske), B Tederue 0,01 cekyHabl, U B TedeHue 0,1 CeKyHAbl — NPEBbILatoLMe HOMUHANBHBIM BXOAHOM TOK B 12 pas.

HomuWHanbHbIA
BXOZAHOM TOK PexomeHayembii pa3smvep PeKomeHayemoe
(TOK npu nonHoM npenoxpaHUuTenen ¢ ceyeHue Kabens
Harpyske) 3apepHKOH cpabaTbiBaHUA | ANA MaKCUManbHOW
BxoaHoe npH BbiXOA. NMPOTUB NMYCKOBbIX 6POCKOB AJIWHbI 15 M
HanpsaeHue dasa |HanpsamxeHuH 19,5 KBT TOKa HomwuHan gna 60 °C
200/208 B nepem. 3 62/60 A 85 A 26,7 Mm2
TOKa
220 B nepem.TOKa 3 57 A 85 A 26,7 mm2
240 B nepem.TOKa 3 52 A 65 A 21,2 Mm2
380 B nepem.TOKa 3 33 A 40 A 8,3 mm?2
400 B nepem.TOKa 3 32 A 40 A 8,3 Mm2
415 B nepem.TOKa 3 32 A 40 A 8,3 Mm2
440 B nepeM.TOKa 3 28 A 35A 8,3 mm2
480 B nepem.TOKa 3 26 A 35 A 8,3 Mm2
600 B nepem.TOKa 3 21 A 30 A 5,3 mm2
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YCTAHOBHKA

Bbiknioyartenb NUTaHUA

BblkntoyaTens nuTaHWA npedHasHaveH A5A OTKIIOYEHWA NoAaqMn HanpAKEHWA Ha YCTPOMCTBO
(To ecTb uzonAumK). Beikniouatens cnegyert yCTaHOBUTE PALOM C UCTOYHUKOM TOKa TaK, YTo6bI
K HEMy MOr 6bICTPO MOAOMTM onepaTop.

YcTaHoBKa O0NHKHa BbINOJIHATLCA 3NTEKTPUKOM, MMEHLWKWMM COOTBETCTBYHOLLEE pa3peLleHne,
B COOTBETCTBHKN C NMPUMEHNUMbIMKN FOCY[apPCTBEHHLIMKU U MyHULUMaIbHbIMXU HOPMaMM.

Bobikntouatens gomkeH:

* M3onmpoBaTh aneKkTpryeckoe 060pyaoBaH1e 1 OTKIOYaTb BCE HaXOAALMECa Nog,
HanpsAMEHMeM NPOBOAA OT MCTOYHMKA HaMPAMKEHWA, KOrAa BbIKIKOYaTENb HAXOAMTCA
B nonoxenuu Boikn (OFF)

= Wmetb oaHo nonomenme euikn (OFF) n ogHo nonomenne ki (ON), KoTopbie A0mHbI
6bITb YeTKo 0603HaueHbl «O» (Bbikn) (OFF) u «I» (Bkn) (ON)

* MIMeTb HapymHyIo pydKy yNpaBneHus, KOTOPYK MOMHO 3a6/I0KMPOBATh B MONOMEHUM
Bbikn (OFF)

* MImeTb CMNOBOM MexaHWaM, KOTOpbIM ByaeT GyHKUMOHMPOBATL B KA4€CTBE aBapUitHOro
ocTaHoBa

* MmeTb yCTaHOBNEHHbIE NNaBKMe NPeaoXpaHUTeNu C 3aepPHKoN cpabaTtbiBaHWa ana
KOPPEKTHOM Harpyaku cpabaTsiBaHus npeaoxpaHuTenei (cM. Tabnuuly Bbilwe).

@ OcHOBHOM cUnoBoM Kabenb

SWITCH BOX

Pasmepbl NpoBO0OB OCHOBLIBAtOTCA Ha PACCTOAHWMM 0 padbema OT OCHOBHOrO 6510Kka. Pasmepbl npoBoaoB,
nepeyrcrieHHble B Tabnuue HUxe, B3AThl M3 cnpaBoyHuKka 1990 r. HaunoHanbHOro anekTpruyeckoro Kogekca
CLUA, Tabnuua 310.16. Cnenyet Ucnonb3oBath 4-HUMbHbIM BXOAHOM CUoBoM Kabens Tuna SO ¢ HoMUHaNbHOM
TemnepaTypon Harpesa nposofos B 60 °C. YcTaHOBKY AOMKEH BLINOMHATL 3MIEKTPHK, MMEIOLLMIA COOTBETCTBYHOLLEE

paspeLueHue.
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YCTAHOBHKA

MoaKnioyYyeHUe aNeKTponUuTaHUuA

- O
1\ ONACHOCTbD!
3NEKTPUYECKUH PA3PA0 MOMET BbiTb CMEPTEJIbHbIM

BbiKnioyaTenb NMTaHUA AOMKEH 6bITb YCTaHOBNEH B nonoeHue Bbikn (OFF) o BbiNONHEeHUA

Nno6bIX NOAKNIOYEHUH CUNOBbIX Kabenen. B CLLUA Hy}HO MCnoOnb30BaTh Npoueaypy HeaonyLeHUsa
HECaHKLUOHMPOBAHHOIO BKNIOYEHUA 060pyAOBaHHUA A0 3aBEepPLUEHUA YCTAaHOBKHU. B Apyrux crpaHax Hy»HO
cnepoBaTb NPUMEHUMbIM FrOCYyAapCTBEHHbIM U MYHULIMNANbHbIM Npoueaypam TEXHUKKU 6€30nacHOCTH.

1. BcraBbTe cunoBom Kabenb B KabenbHbIM 3aMMM Ha 3a4HEN NaHenm MCTOYHMKA TOKa.
2. MoaxntoumnTe Kabesb 3azemnenmsa (3awmtHoro) K kiemme GROUND (3asemnenue, @) 6noka TB1, kak nokazaHo HUXKe.
3. MNopaxntounTe cunosble Kabenu K Knemmam 6710Kka TB1, Kak nokasaHo HUMe.

4. Y6epuTeCb B TOM, YTO BbIK/IOYaTeslb MMTAaHUA HAXOAUTCA B NOJSIOEHHUH BbIK (OFF) U OCTaHeTCA B
NMOJIOEeHHUH BbIKN (OFF) B Teé4eHuWe Bcero spemeHu yCTaHOBKH CUCTEMbl.

5. rlO,EI,HJ'II-O'-IMTe nposoja WwHypa nMTaHnA K BbIK/1KOYaTENHO NMUTaHMA B COOTBETCTBMUU C rOCYAapPCTBEHHbLIMU U
MyHULUMaNbHbIMKU NTEKTPUHECKMMU HOPMaMM.

LiBeTa nposonos ana CesepHor AMEpPHUKH LiBeTta npoBoaos ana Esponbl
U = yepHbIn U = yepHbIn

V = 6enbin V = CUHUHA

W = KpacHbIn W = KOpHUYHEBbIH

@ (3awWwuTHOE) rPYHTOBOE 3a3eMJIeHUE = 3€eJIEHO-HMeNnTbli @ (3awWwuTHOE) rPYHTOBOE 3a3eMJIeHHUe =

3€eN1IeHO-HenTbin

V/ w f
]

BoikntoyaTens @
nuTaHua

~- e

CwunosoW Kabernb

I

i
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YCTAHOBHKA

Tpe6oBaHHUA K OXNaMpaaroLlen UAKOCTU pe3akKa

CucTtema noctaBnseTca 6e3 oxnaxzatowen ¥uarocTv B 6ake. [Nepes 3anpaBKor CUCTEMbI OXNAKOAOLLEN HUOKOCTHIO
cnefyeT onpenenvTb, Kakaa CMeCb OXNamAAtoLLEN KUAKOCTU COOTBETCTBYET KOHKPETHBIM YCIIOBUAM IKCMyaTaLmu.

O6A3atenbHO HyKHO CObBMOAATL YKa3aHUA 1 Mepbl MPEAOCTOPOKHOCTH, NpUBeaeHHble HUKe. CBeaeHnA no
6e30MacHOCTH, MeToaM 06paLLEeHUA C MPOMUEHTTIMKONIEM M 6EH30TPUA30MIOM U X XPaHEHWA CM. B MPUITOKEHWM
[Nacnopt 6e3onacHocTh MaTepuana.

OMACHOCTb!
OXJTAKOAKOLAA HHUOAKOCTb MOMET BbI3BATb PASAPAKEHUE HOHU U
CJ/IU3UCTON OBOJIOYKM N1A3, A EE NPOMNATbIBAHUE MOMET BbITb OMACHO

M NPUBECTH K JIETAJIbHOMY UCXOAY

MponuneHrnMKonb U 6eH30TPHa30oN Bbi3biBalOT pa3fpareHUe KOXU U CIIM3UCTON 060NOUKH
rnas, a X npornaTbiBaHWe ONacHO U MOMET NPUBECTH K neTanbHomy ucxoay. Mpu nonagaHum
Ha KOXY UNH B rnasa criegyeT NpoMbiTb MECTO KOHTaKTa BoAao#. NMpuy npornaTtbiBaHUMU cnegyeTt
HemeZAJ IeHHO 06paTUTbCA 3a MeAWLMHCKOW NOMOLLbIO.

A OCTOPOHHO!

HuKorpa He cnegyeT UCNONMb30BaTh aBTOMOGHIIbHbIM aHTUPPHU3 BMECTO NMPONUITEHITIMKONA.
B aHTUdpHU3e cogepKaTca MHFTIMOUTOPbI KOPPO3UWH, KOTOPbIE NOBPEAAT CUCTEMY OXJaXAaaloWwen
MUOKOCTHU pe3aKa.

B cmecH oxnamparouien HUAKOCTH 06a3aTeNbHO HYXHO UCMOSIb30BaTh OUYMLLEHHYIO BoAy AN
npepoTBpalleHUs NOBPEKOAEHUA HACOCa U KOPPO3UHU CUCTENbI OXJ1aMaaloLEeN IUAKOCTH pe3akKa.

OnpepeneHun

Temnepatypa oKpy#atoLlen cpeabl — TemnepaTtypa noMeLLeH A, B KOTOPOM SKCMyaTUpyeTcA oxnaauTeb.

MpepBapHUTenbHO NPUroTOBJIEHHAA OXJ1aMAaloLWana UAKOCTb
ONA CTaHOAPTHbIX 3KCMJyaTaLMOHHbIX TeMnepartyp

Mpu akcnnyatauuu B AManasoHe TemMnepaTtypbl okpyatoLei cpeasl ot —12 °C go 40 °C cneayet Ucnonb3oBaTh
NpeaBapuTeNbHO MPUrOTOBIIEHHYIO OXNaraatoLLyto kuakocTe Hypertherm (028872). Ecnun Temnepartypa npw
9KcnnyaTalum Korga-nMbo BbIXOAMT 3a PaMKM YKa3aHHOrO AManas3oHa, CM. PeKoMeHAaLMK Mo creLasibHbIM CMECAM
oxnaMJaroLen MUAKOCTH.

MpenBapuTenbHO NPUOTOBIEHHAA oxnaxaarowas Kuakocts Hypertherm coctont Ha 69,8 % w3 Boasl, Ha 30 %
13 nponuneHrnurons u Ha 0,2 % u3 6eH3oTprasona.

16.10.2008
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YCTAHOBHKA

CneuunanbHaa CMeCb OXJIaMAaalowen MUAKOCTH ANA HU3KUX 3KCMTyaTalMOHHbIX
Temnepatyp (Huie -12 °C)

OCTOPOHHO!

Mpwu 3KcnnyaTauMOHHbIX TEMMEpPaTypax, KOTOPbIe HUMHE MO CPaBHEHHUIO C YKa3aHHbIMH Bbille
TemnepaTypamH, NPOLEHTHOE coAepHaHHUe NPONUIIEHITIMKONSA HYXHO YyBennuuuTb. Ecnu aToro
He caenaTb, BO3MOMXHO pacTpeCKUBaHWE HaKOHEYHHUKa pe3aKa, LWIaHros, a TaKiKe apyrue
NoOBpEXAEHUA CUCTEMDI OXJamaalollen UOKOCTU pe3aKa B CBA3U C 3aMep3aHUeM.

[na onpepeneHna NPOLLEHTHOM A0S NPOMUIEHTIMKONA, KOTOPYIO HYXHO MCMONb30BaTb B CMECH, CleayeT
BOCMOJIb30BaTbCA NPUBEAEHHBIM HUKE rpadrKOM.

[ns yBenuueHna NpoLEHTHOroO CoepHaH1a rrKona cneayet cmewatb 100-npoueHTHbIN rvkons (028873) ¢
npeaBapUTENIbHO NPUFOTOBIEHHOM oxnamaaroLlen ¥uakocteio Hypertherm (028872). 100-npoLeHTHbIM pacTBop
FIMKOSA TaKMEe MOMHO CMeLLaTh C O4YMLLEHHOM BoaoM (OnMcaHre TpeGoBaHU K YUCTOTE BOAbl CM. Ha CriedytoLe
CTpaH1LEe) AN1A NONyYeHUA TPebyemMoro ypoBHA 3aLLMTbl OT 3aMOPAKUBAHUA.

MpumeuaHne. MakcrmanbHoOe NPOLLEHTHOE COAEPaHWe MIMKOMA HA B KOEM CJly4ae He JOMKHO NpeBbillaTh
50 %.

°C

L1

RN

|___1— lNpeaBapuTenbHO NpUroToBieHHasA

\‘\Q'.>\< L —T— | cmeck Hypertherm (028872)
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S | -23

Q
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3 |___——— MakcumansHoe cogepHaHue
_34 \ rmuKonAa
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% NpONUNEHrNUKONA

TouyKa 3amep3aHUA pacTBOpa NMPONUIIEHITIMKONSA
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YCTAHOBHKA

CneuuanbHaa CMeCb OXJamaalowen MUAKOCTH ANA BbICOKUX SKCMyaTaLlMOHHbIX
Temnepatyp (Bbiwe 38 °C)

O6pa6OTaHHaH BOAa (683 I'IpOI'IMJ'IeHFJ'IVIHOJ'IFl) MOMET MCMNOJIb30BaTbCA B KAYECTBE OX/TaMaatoLLEN HUOKOCTU TONBKO npu
YCnoBuK, 4TO TEMNeparypa Opr)KaPOU.I.eI‘/'I cpeabl HAKOrga He onycKaeTCA HUXe 0 °C. D,J'IH JKCnnyataunn rnpn o4eHb
BbICOKMX TEMMEPAaTypax OKpyHaroLwero so3ayxa O6pa60TaHHaF| BOAa obecneuut Hauny4dwee oxnaraeHue.

Mon o6paboTaHHOW BOAOM MOHMMAETCA CMECh OYMLLLEHHOW BOAbI, KOTOpPaa COOTBETCTBYET NPUBEAEHHBLIM HUKE
XapaKTepUCTHKaM, U 04HOM YacTu 6eHsoTpuasona (BZT) Ha 300 yacTeit Boasl. Benzotprazon (128020) BeicTynaeT B
KayecTBe MHrMBUTOPa KOPPO3UK AJ1A OXNaKAAOLLEN CUCTEMbl HA OCHOBE MeAM, KoTopas UCMONb3yeTCA B Mias3MeHHOM
cucrtewme.

Tpe6oBaHHUA K YUCTOTE BOADI

YpesBbluariHO BaKHO NOAAEPHKMBATbL HA HU3KOM YPOBHE COLEpHaHWe KapboHaTta KasbLiMA B OXNaraatoLen RUAKOCTH
BO M36eKaHne CHUKEHWA NPOU3BOAMUTENBHOCTH pe3aKa MUIv OXNak4aroLen CUCTEMBI.

Mpy npyroToBneHnK cneunanbHOM CMECH OXNaKaatoLWen KUOKOCTU BCEraa CreayeT Ucronb3oBaTh BOAY, KOTopas
COOTBETCTBYET MUHWMasIbHbIM M MaKCUMarbHbIM TEXHUYECKUM YCIOBUAM, NPUBELAEHHBIM B TabNULLE HUKE.

Mcnonb3osaHue BOAbl, HE COOTBeTCTByI-OLLI,el;I YKa3aHHbIM HU¥E€ MUHUMasIbHbIM XapaKTePUCTUKaM, MOXKET NMPUBECTU K
M3ObITOYHBIM OTIIOKEHUAM Ha conrnie, 4To USMEHUT NOTOK oxnaxgarowen KnMaKocTu v npueBeneT K HecTabuIbHOCTH ayrun.

Mcnonb3oBaHue Boabl, HE COOTBETCTBYIOLLEN MaKCUMarbHbIM XapaKTEPUCTUKAM, TaKKe MOXKET Bbl3BaTb NPO6iemsl.
CruwKoM YncTan 4eUoHU3UPOoBaHHas BoAa NPUBEAET K Npo6remMam C BbIMbIBaHUEM B TPyHax CUCTEMbI OXNaraaroLWen
HUOKOCTH.

MOHO MCMONL30BaTh BOAY, OYMLLEHHYHO NH06GLIM METOAOM (AeMoHn3aLmMa, 0BPaTHbIM 0CMOC, MeCYaHbIe GUILTPBI,
YMArYUTENU BOAbI U T. A.), NPU YCIIOBKM, Y4TO YMCTOTA BOLbI COOTBETCTBYET NPUBEAEHHBIM B TabNMLE HUKE
xapakTepucTuKam. [na Boibopa cUCTEMbI GpUILTPALIMKM BOAbI CriefyeT 06paTUThCA K CNeLManncTy No O4YMCTKE BOAbI.

MeTop U3MEpPEHUA YUCTOTbI BOAbI
YpenbHoe PacTtBopeHHble
3MEeKTPUYECKoe TBEPAbIE Honuuectso sepeH
MpoBoAMMOCTL | COMpOTUBAEHME BellecTBa Ha rasnnoH
MKCM/cMm MOM-CM (4actumy, NaCl (rpaHoe CaCO,

YucroTa BOAbI npu 25 °C npu 25 °C Ha MWJITIMOH) Ha rasiioH)
Hncran sona 0,055 18,3 0 0
(TonbKo Ana uHpopmaLmm)
MaKkcumanbHas ymcToTa 0,5 2 0,206 0,010
MwuHuMmanbHaa YucToTa 18 0,054 8,5 0,43
MakcumanbHaa NMTbeBas Boaa 1000 0,001 495 05
(TonbKo ana uHbopmaLmm)

16.10.2008

HPR130XD Auto Gas - 80633) 3-49




YCTAHOBKA

3anpaBKa UCTOYHHKA TOKa OXnaxaarowen HUAKOCTbIO

Cucteme Tpebyetca 11,4—15,1 n oxnaxgaroLLien UOKOCTU B 3aBUCHMOCTH OT AJIMHbI MPOBOLOB pe3aKa U OT Toro,
Kakasa cMCTema 3amM1raH1A Ayrv UCNOoNb3yeTcA — JIoKaslbHaA UK OUCTaHLMOHHAA.

OcTopoOHKHO! BO3MOMHO NoBpexaeHHe CUCTEMbI NPHU UCNONIb30OBaHUHU
HenpasBUIIbHOW oxnaaalowen HuaKkocTu. MoapobHee cm.
Tpe6oBaHHMA K OXNamaalowWen HUAKOCTU pe3aKka B JaHHOM pas3aene.

He cnepyeTt nepenonHATb 6aK oxnaxaalowen HUOAKOCTH.

1. 3anueaiiTe oxnamaaroLLyo KUAKOCTb B 2. Brntounte (ON) MCTOUYHMK TOKA G MOMOLLLIO
MCTOYHMK TOKa [0 HanoNHeHWs bGakKa. avcTaHumoHHoro Beikntodatens (ON/OFF)
munm Yny.

/
.\

3. Hanpute arkpan HIMY ana pyyHoro ynpasneHua 4. 3anviBanTe OXNam4atoLLyO KUAKOCTb
HacocoM. [1nA HanosHeHWA NPOBOAOB HYHKHO, B MCTOYHMK TOKa A0 HamoNHeHUA 6aKka u
4To6bI Hacoc paboTan. 3aKpyTHUTE KPBILLKY 3a/IMBHOM FOPIOBUHBI.
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YCTAHOBHKA

Tpe6oBaHHUA K rasy

3aKazumK OO0JIKeH npwoGpeTaTb 017 CUCTEeMbl BCe ra3bl M perynaTopbl Nnoga4vu rasa. Cnep,yeT MCNonb30BaTb
BbICOKOKa4YeCTBEHHbIE ABYXCTyNneH4aTble perynatopbl AaBlieHUA, PpacrnosiOKeHHbIe B 3 M OT cuCTEMbI Bbl60pa.
PeKOMeHD,aLI,VIM CM. B OMNMUCaHWW peryriaTopoB rasa B JaHHOM pasferne. TexHuyeckue XapaKTEePUCTUKKM OJ1A ra3a U NOTOKa
CM. B pasgene TexHn4eckmne XapaKTePHUCTHUKH. PeKOMeHD,aLI,MM cm. B LLnaHrn roga4m ra3a B KOHLLe JaHHOro pasgena.

OCTOpOKHO! 3HauyeHUsa paBrieHUs Nofayy rasa, He COOTBETCTBYIOLUE TEXHUYECKUN
XapaKTepuCTHKaM, NnpUuBeaAeHHbIVi B Pasaene 2, MOryT npuBecTH K
HeyAOBNEeTBOPUTENIbHOMY KauyecTBY pe3KHU, HU3KOMY CPOKY CNyH6bI

pacxoHbIX MaTepHarnoB U Npo6rsieMam B 3KCIJlyaTaluu.

HepocTaTouHO BbICOKaA CTENEHb OYUCTKU ra30B MITK YTEYKHU B NOAAIOLLMUX
LWaHrax Uiu COeAMHEHUAX MOTYT MPUBECTH K HEXenaTeNnbHbIM
nocneactTeuam (yKasaHbl HUKe).

* CHUMEeHHUEe CKOPOCTHU Pe3KH

* YXyalweHUe KayecTBa pPe3KHu

* CHUMEeHWEe MaKCUManbHOM TOJNLHWHbI PE3KH
= COKpalieHHe CpoKa cnyxbbl aetanen

YcTaHOBKa perynaTtopoB nogauyu
1. Beikntounte (OFF) nogayy nutaHms B cuctemy.
3apaviTe o514 BCEX PErynaTopoB rasa 3HayeHue

AasneHus B 8 6ap.

2. Brmtounte (ON) nogady nuTaHua B CUCTEMY C
MOMOLLbIO AUCTaHLUMOHHOIO BbiKtovaTena unm Yy,

3. Buibepure Test Preflow (tect nogauv rasa no
BO36YMAEHUA yri).

4. B xofe nopayv rasa yctaHoBUTE Ha perynatope
nogayn 8 6ap B Ka4ecTBe AaB/IEHWUA 3aLLMTHOIO rasa.

5. Buikmounte (OFF) TecT nopauu rasa oo BosbywaeHWA oyru.

6. Boibepute Test Cutflow (TecT nogaum rasa npu peske).

7. B xope nopayv rasa yctaHOBUTE Ha perynaTope nogayu
8 6ap B KayecTBe AaBNeHUA Nna3mMoobpasytoLlero rasa.

8. Buikntoumte (OFF) TecT nogadm rasa npu peske.
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YCTAHOBHKA

PerynaTtopsl rasa

Hu3KoKayecTBEHHbIE ra30Bble PerynATopbl He 06ecneyrBatoT CTabuIIbHOrO AaBEHUA MOAAYN, YTO MOXKET NPUBECTH

K HU3KOMY KayecTBy pe3ku 1 npobnemam B aKcnyatauumn cuctemsl. Crenyet MCMob30BaTh BbICOKOKAYECTBEHHbIM
OLHOCTYMNeHYaTbIM ra3oBbli perynaTop Af1A nogaepHaHia cTabubHOro JaBneH|A Nogadn rasa npu UCrosib30BaHWK
XpaHeHWA B BUAE KPUOrEHHOM MUAKOCTU WK XpaHeHna B pedepsyapax. CneayeT MCNonb30BaTb BbICOKOKAYECTBEHHbIN
[ABYXCTYMEHYaTbIM ra30BblM PErynATOp AJ1A NOAAEPHAHUA CTabUIbHOrO AaBNEHWA NOAAYM ra3da Npr UCMONb30BaHWK
6anIoHOB C ra3oM noa AaBfieHUeM.

MepeuncneHHble HUXKe BbICOKOKAYECTBEHHBIE ra30BbIe PErYNATOPLI MOXHO NpHobpecTu B KoMnaHnu Hypertherm, Bce
OHMW COOTBETCTBYIOT TEXHWYECKMM TpeboBaHMam Accoumaumn cxatoro rada CLUA. B opyrux ctpanax cnenyet BbibupaThb
ra3oBble PErynATopbl, COOTBETCTBYHOLLME rOCYAAPCTBEHHBIM U MyHULMNANIbHBIM HOPMaM.

[lByxcTyneH4atbl perynatop OpnHocTyneHyaTbli perynatop

Homep
aetanu OnucaHue Kon-Bo
128544 KomnneKT: Kucnopopn, AByXCTyneH4yaTbIn * 1
128545 KomnneKT: UHepTHbIN ras, ABYXCTyneH4YaTbin 1
128546 KomnneKT: Bogopoa (H5, H35 u meTaH), AByXCTyneH4YaTbii 1
128547 KomnneKT: BO3Aayx, ABYXCTYyNEeH4YaTbln 1
128548 KomnneKT: ogHOCTYneH4YaTbli (418 MCNoNb30BaHUA C

KPUOTE€HHbIM CHUEHHbIM a30TOM WJIH KUCJIOPOA0M) 1
022037 KWMCNOPOA, ABYXCTyNeHYaTbIn 1
022038 MHEpPTHbLIN ras, ABYXCTyneHvarbl 1
022039 BOAOPOA/METaH, ABYXCTyNeH4YaTbI 3
022040 BO3yX, ABYXCTyNeH4aTbIn 1
022041 NMHEWHbIN PerynaTop, OAHOCTYNeHYaTbIn 1

* B KOMMNNeKTbl BXOOUT Heobxoaumas apmatypa
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YCTAHOBHKA

CucTtema WnaHros nopgaduv rasa

[na nopayuv rasa MOXHO MCMOJNb30BATL KECTKUE MELHblE TPYObl MW Noaxoadlime rmbrue wnaHrv. Henban
MCMONb30BaTh CTallbHbIE WK aNltoMUHUEBBIE TPYObI. [10 3aBepLUeHWM MOHTaKa CoeUMHEHWI HEOBXOAMMO CO3aaThb
M36bITOYHOE [laBlIeHWE B CUCTEME M MPOBEPUTb COEAUHEHWA HA FEPMETUYHOCTb.

PekomeHnaytotca cnepyrowme auameTpsl WwiaHros: 9,5 Mm ana wnaHros gnvHon < 23 m 1 12,5 MM ans wnaHros
OnvHom > 23 wm.

B cucTemax ¢ ncnonb3oBaHWMEM MMOKUX LUNTAHTOB CriefyeT UCMOoMb30BaTh LWIaHT, NpeaHa3HauYeHHbIM A8 MHEPTHOMO
rasa, Aif8 Nojayu Bo3ayxa, a3oTa W aproH-sogopoga. Homepa getanew WnaHros AaHel HA MOCNEAHEN CTpaHULE
[aHHOro pasgena.

OcTtopoxHo! [pu NOAroToBKE COEAUHEHUNH HE AONYCKAETCA UCNOJIb30OBaHUE JIEHTbI

n M3 matepuana MTPHI.

OcTopoxHo! [Mpu noaKIIO4YEeHUHU CUCTEMbI BbiIGOpa K UCTOYHMKaM ra3oB cnepyeTt ybeautbca
n B TOM, YTO BC€ LW1aHIr1M, COeAUHEHHUA LWIAaHroB U GUTUHIU NPUrOAHbI oNnA

MCNONb30BaHUA C KUC/IOPOAOM W aproH-BoAopoAoM. YCTaHOBKY cneayeT
BbIMOJIHATb B COOTBETCTBUU C FOCYyAAPCTBEHHbIMU U MYHULUNANbHbIMH
HOpMaMH.

I'Ipwmeanme. I'IpM BbIMOJIHEHWUN PE3KKM C UCMNOJIb30BaHMEM KMCIOpPOAa B Ka4eCTBe nna3M006pa3y+0Lu.ero
rada BO3ayx cneayet TakKe nogkntynTb K CUCTEME Bbl60pa OnAa Nony4eHnA HyHHbIX cmecen
B pexunmMax nogayu rasa oo BO36yH'(JJ,eHMF| Oyrv v nogaqu ra3a npu peske.

BEPEM1Cb!

PE3KA C UCMNOJIb3BOBAHUEM KUCJTOPOA MOMET
NMPUBECTU K NMOMAPY WUJIN B3PbIBY

Pe3Ka c ncnonb3oBaHWEeM KMCOpoaa B KavyecTBe Nna3moo6pa3yiolero rasa MoOXeT Bbi3BaTb
OnacHOCTb No}apa B CBA3HU C cO3aaBaeMoMn oboraweHHoOn Kucnopoaom armocepon. B Kauectse
mepbl npeaocTtopoxHocTH Hypertherm peKkomeHayeT nNpy pe3Ke ¢ UCnonb30OBaHWEeM KUcnopoaa
yCTaHaBIUBaTb CUCTEMY BbITAXHOM BEHTUNALHUHA.

Heo6xoanmbl npeaoxpaHuTesibHbie 3aTBOPbI MPOTUB NMPOCKOKa NMNJiaMeHH (33 HUCHJTIOYEeHHUem
cny4yaeB, Korga oHn HeAoOCTYMHbI ANIA KOHKPETHbIX ra30B UJIU HYHHbIX 3Ha4YeHUHn AaBHeHHﬂ) ana
npeaporTepaweHna NPpOHUKHOBEHUA OrHA K UCTOYHUKY rasa.
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YCTAHOBHKA

MoaxnioyeHue WNaHros NnoAayvm rasa
MoAKMuMTB WNaHMM NoJaYM rasa K cucteme Boibopa. Mexay cmMeHamu rasa u3 NpoBOAOB pe3aKka ras cneayet
cbpocuTb.

OcTOopOoHO! CHHTETUYECKHE CMA3KH C copepHaHUEM CIIO¥HbIX 3¢UPOB, KOTOpbIe

MCNOJNb3YIOTCA B HEKOTOPbIX BO3AYLIHbIX KOMINpeccopax, noBpeasaT
A nonukap6oHaThbl B KOprnyce peryndaropa nogayv Bosayxa.

WTyuep Pa3mvep
N, / Ar 5/8-18, npaBas peabba, BHyTPEHHWH (MHEPTHbIN ra3) «B»
Boszayx 9/16-18, ctaHpapt JIC, N26

H35, F5, H5 | 9/16-18, nesas pesbba, (roptoumii ras) «B»

0, 9/16-18, npaeas pesbba, (k1ucnopoa) «B»

OCTOpO)KHO! Mpn 3ameHe PUTHUHIroB Ha cUcTeme Bbl60pa BO3MOMKHO HenpaBUJibHOe
(PYHKUUOHUPOBaHUE BHYTPEHHUX KlanaHoB, MNOCKOJIbKY TBepAble YacTULbl
MOryT NPOHHUKHYTb B K/lanaHbl.
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YCTAHOBHKA

LUnaHry nopayv rasa

@ Linanr kucnopopa OcTtopoxHo! [Mpu noarotoBKe

COeAWHEHUN He
% K AonycKaerca

UCNOJib30BaHHe

Ne petanu OnuvHa N2 petanu OnuvHa JIeHTbl U3

024607 3 m 024738 25 maTepuana MNTPI.

024204 45m 024450 35 m

024205 7,5 M 024159 45 m

024760 10m 024333 60 ™

024155 15 ™ 024762 75 ™

024761 20 m

@® lWnanr asora unu aproxa

5 0

N2 netanu OnuHa N2 petanu OnuHa
024210 3Mm 024739 25 M
024203 45m 024451 35 m
024134 7,5 M 024120 45 m
024211 10m 024124 60 m
024112 15 ™m 024764 75 m
024763 20 m

@ Wnaxr Bo3ayxa

N2 petanu OnvHa N2 petanu OnvHa
024671 3m 024740 25 M
024658 45m 024744 35 m
024659 75 m 024678 45 m
024765 10m 024680 60 m
024660 15 ™ 024767 75 M
024766 20m

® Apron-sonopop (H35) unu asor-soaopogn, (F5)

N2 petanu OnvHa N2 getanu OnvHa
024768 3Mm 024741 25 M
024655 45m 024742 35 m
024384 7,5 M 024743 45 m
024769 10m 024771 60 m
024656 15 ™ 024772 75 ™M
024770 20 m

HPR130XD Auto Gas - 80633) 3-55



YCTAHOBHKA
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Paspen 4

SKCMNYATALUA

CoaepixaHue gaHHoro paszesa.
EMKEILHEBHDIM BAMYCK 1.uvvrevesereseseseesersesesseseesessessssessesessesesseseesesaessssssessesaesssassessesaeassassessesaesssstssssesassesasssssesessssassssssessssassssssessssasssssssnsasens 4-3
[TPOBEPKA PEBAKA. c.uueucriiiiti it bbb bbb bbb bbb bbb bbb bbb b 4-3
MIHZLMKATOPDI TIATAHMI «.evvvreateeeseseseseesesesessesssesesstssssssesssessesessssssesssessssesesessssssssasasssssssssssnssesssessesesesesseassesasassesasstassnssesssesssssssessesssesnessssanas 4-4
OOLLAA MHQDOPMALLMA ..cretrereaceeerestasssesessesesesssessesessssesesssessessssssessassssasssssssesssessssssssesstsssesasstsssasstsssnssssssessssssesesstnssesatsssesesssnssssasnssnes 4-4
HOMEDA LETAMEM ...ttt bbb bR bR E bR e bbb 4-4
CUICTEMA BBIGOPA. ..ucvuvreeresseseeesessessesesessessessssesssseseesessessssesessessessssesessessessssesessetsessssesessessessssesessesesssssesessesessststsessesessstsssssesessstsssssnes 4-4
JLOBUPOBOUHAA CUCTEMA,.e.vucvreueesesesessessesesessessessssessssesssssssessssesessssssssssesssssssssssssssssssssssssssssssssssssssssassssssnsnssassssassnssssassssssssssssessesas 4-4
TpeboBaHUA K KOHTPOIIMEPY HITY .. b b b 4-5
O CHOBHDBIE HEOBDXOLMMDIE DITEMEHTDI 1vvviverissesessstsssessesessessssssssessasessssessssessasessssesssstssesessesesssstasssessssessenssssssesssessesssssssssessssensns 4-5
OrieMeHTbl, KOTOPbIE AOSKHbBI OTOOPAKATECA B PEHRUME PEATTBHOTO BPEMEHHM ...orevercreaesseseesersesessesessessessssesesseseesssseseenes 4-5
HeOo6X0AMMBIE IUATHOCTUHECKME SITEMEHTDBI . v.vuiurriacesrestiessesesssessesesss s seass st ssas et b st s e b s bbb b et b et 4-5
TTOUMEPBI SKPAHA HITY ..ottt s8££t b bbb 4-6
OCHOBHOM (YTIPABIIAKOLLIAM) DKPAH cerrrvrressresseesseesseesseesseessesssessseessssssssssesssesssesssesssesssesssesssesssssssesssessasssssssesssesssessesssessssssssessnees 4-6
OKPAH LMATHOCTHHRM ..oveuesieeeesseseeseseeseseessssesesseseessssesessesessessessssesessesasasssesessessesessesessesaesessesessesesasssssessesesssssesessesessssassessesessesansssnes 4-7
OKPAH TECTUPOBAHMA ...ercuvereeseetseseeseseeseseessssesesseseessssessssesessessessssesessesssssssesessessessssesessesasssssssessesesssssesessesessssstsessesessstsssesesesssssssnsnes 4-8
OKPAH TEXHOMOTUUECKOM KAPTBI PEBHM c.vrreeeereresesesesseseesessesessesessessessssesessessessssesessessessssesessessessssesessesssssssssessesessessssessesessssassesnes 4-9
BBIOOP PACKOLHBIX LETAIEM w..vuvriureiieriesisesessestesssastasssssessssssssesesesseses et a s ss st s e se s b e s E R b e AR R e bt bR eE bbbt et b s b p s 4-10
OBBIHHAA PEBKA (0°) couuruuieueesseessessessies s ses st ssss st s s s s b8 s8R R R bbb 4-10
HKOCOM CPEB (OT 0% [10 45°) courueiertcteetsstsesissssesssse st ssssessssssessssssssss s sssssssssesssssssss st essssssessasssssssssassssssssesssnssesssssnssassaenes 4-10
Lo oo T 4-10
PacxogHble getanv ansa pe3ku 3ePRATTBHOTO OTOBPEMEHMSA ..uveeuereereesessetsessestssssssesssessssssssessesesessssssssesssssssssssssessssssssns 4-10
ONEKTPOLBI SHVEIPIUS ..ttt b bbb bR bR b E et ee e bbbt en 4-10
L Lo a (=T oT e a T T -V o - T T 4-11
HEPDIKABEIOLLLAA CTAMD c..vvutucetrestieeseessseesesesessesese s e s bt s s e s s s se s e e s s b £ R b e e AR SRR A4 e AR EH A e AR eE e ee b ne s p e s 4-11
ATTHOMUIHMP ...ttt e st st b e se b ee e e s e sese e s e e s b eE 4 £ b e b e £ e R e £ e LA b e e A e A e A £ AR e £ 4 £ R b e e A e A b oA e et R e et e b b ee e b se b b e ne bt 4-12
Hocol cpe3 Ha HUBKOYTTIEPOAMCTOM CTAIM .ucueuieiiiissssssssst bbb bbb bbb bbb bbb bbb 4-13
HOCOM CPE3 HA HEPHKABEIOLLEM CTAIM euvvuvrereureeseaesessestaesseessssssesssessssesesesseassesassssssssssasssssesssessssssssessesssessssssesasssassesassssesssssssns 4-13
YCTaHOBKA U NMPOBEPKA PACXOLHBIX [ETATEM...e.urureuteerercstrestasssssessssssessssssssesssessssssssassssssesstsssssssstssssssssssesstsssesassssssestsssssasssessssssasns 4-14
YCTAHOBKA PACXOAHBIX [ETATEM ..vueuiurresiesiestasssssisssessessssssssesessssssss s st ssse st ses st s s s s b ese bbbt b bbb s bbb 4-14
[TPOBEPHKA PACKOLHBIX [LETATTEM ....eucueeresssesreseseseeseaessssessassssssssssssesssessssesesesssassesasstssssstssssssesssesssssssessesesesssssesessassssassssesassssssns 4-15
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QHCIJIYATALUMUA

TEXHUHECKOE OBCTYHMUBAHME PEBAKA...uuuuirisississssissisississssisssssssssss s sss bbb bbb bbb bR b bbb bbb s

[MpodunakTMyecKoe TEXHUHECKOE OBCTYHMUBAHME ...ceevrerensens
TexHnuyeckoe ob6CnywmnBaHWe 610Ka ObICTPOMO OTHITOUEHUSA.
HOMMNEKT ANA TEXHUUECKOTO OOCTTYHUBAHMA. c..cuvriaiesiesiessessesssessesessssssisss sttt s sssbes s bbb ests s sssssssnns
COBLMHEHUA PEBAKA cvucuuereveretrestsesesessessesessssessessssessssesessessessssessssssasssssesessesssssssesessesssssssesessesesssssesessessssstassessesessssassessesessssssssssesessnsasans
3ameHa TPYObl BOOAHOTO OXITAMIEHUA PEBAKA .. cuvrererrrrresrsesessessestesesessesssssssessssesessssssssssssessssssssssssessssssssssssessssssssssssesssssssssssssssssnes
TUMMUHBIE OTHABBI PEBKM couereuereuesisressesessesessessesessssesssssssssssssssssssssssssssessssssssssssssssssssssssssssssssasssssssassssssssssssssssassssssssssssassesssssssssassssssnsas
ONTUMMBALINA KAUECTBEA PEBKM orevrerreesesesseseeseessesessessssssssessessessssssssesssssesassasssssasssessssssssssssssssssssssssssssssssssesssssessessessessessessessessssessssssns
COBETbI MO PAGOTE CO CTONMOM M PEBAKOM ....vuervrreseseseesessesesseseesessessssesessesssssssesessesaessssesessesasssssssessesasssssssessesasssssssessesesessssns
CoBeTbl MO HACTPOMKE MNABMEHHOM CUCTEMBI ...euvuiesissisisessssssssssssssssssssssssssssssssssssssssssss s s sss s ssss e sss s ssssse st
MakcumanbHoe npoasieHe CPoKa CywObl PACXOAHbIX AeTaNEN ...
JonornHuTtenbHble GaKTOPbl, BAMAIOLLUE HA KAUECTBO PEBKM....currurrieresreesesssssmssssessssesssssssssssssssssssssssssssssssssssssssssssssssssneas

Pexkomenpaumu ...
TEXHOMOTUUECKUE KAPTBI PEBHM w.ecvrvrereseresiatresessesssestssssesessssssesssessssssssasstsssssasassssssssssssssesssesstsssesasstsssesstassssassssssssssssessenssessssees
PEBKA CO CHOGOM....c.viuiteiiiteieteee et sttt tesas s se s e seese st ebestesesaeseesese st esesaese s s ase et esesse s eseseebeneebe e eaeseebensebe e saessebe s ebeseaesseseesesebenesaeneetenentans
TEXHOMOTMUECKME KAPTBI PEBKM w.evverererresiutreessssssessssssesessssssesssesassssssassssssssaesssssssssssssssesssessssssesasssassesatsssssassssssssssssessssssessssees
PACKXOMIHBIE [LETAMM . .vuiuieereveeiieeeete et eses et ses bbb se st ebe e bt e bese e bt ebese e st et ebe e st et ebe e et et ebese st et ebenese e et ebens st beseneessntesennas
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QHCNNYATALMUA

ExXeaHeBHbIA 3anyCcK

[o 3anycka crenyet yb6eauTbCA B TOM, Y4TO CyLLECTBYtOLLAA 06CTaHOBKA M ofekaa onepatopa COOTBETCTBYOT
TpeboBaHMAM K 6€30MacHOCTH, ONMCaHHbLIM B pasaerne be3onacHoCTs HAaCTOALLEr0 PYKOBOACTBA.

NMpoBepKa pe3aka

\-‘,.

\ ONACHOCTD!

3NEKTPUYECKUN PA3PAL MOXET BbiTb CMEPTE/IbHbIM

o Havyana 3KcnnyaTtauM1M AaHHOW CUCTEeMbl HEO6XOA4UMO BHUMATENIbHO U3Y4YUTb pa3aen
«Be3onacHocTk». [10 BbINOMHEHUA NOCAeAyIoWUX AenCcTBUI cneayeT BbiKntouuTb (OFF) ocHoBHOM
BbIKJO4YaTe/llb MICTOYHUKA TOKa.

1. lMepeBeanTe OCHOBHOM BLIKMIOYATENb HA MCTOYHUKE TOKA B nosnomeHune Boikn (OFF).
2. CHuMUTe pacxofHble AeTanu C pe3aka v NpoBepbTE MX Ha HANMYME M3HOLIEHHbIX UM MOBPEKAEHHBIX YaCTEN.
Mocne cHATHA pacxoaHble AeTalnlv Bcerga cneayeT KnacTb Ha YUCTYHO, CYXYI0 U 06e3HHUPEHHYI0

NoBepXHOCTb. FpA3HbIe pacxoaHble AeTaNu MOryT CTaTb NPUYUMHON HEKOPPEKTHOM paboTbl pe3akKa.

= [Moppo6Hoe onu1caHue 1 Tabnuupbl NPOBEPKK AeTanen NpuBeLeHbl B NnoapasaeneYcraHosKa v npoBepKa
pacxoaHbix geTaner panee B B JaHHOM pasgerne.

* UHdpopmaumio no pacxofHbIM AeTanaM AS19 KOHKPETHOro TMMa pe3ky CM. B noapasaene «TexHonormieckme
KapTbl PE3KK».

3. 3ameHuTe pacxogHble aeTtanu. Bonee nogpo6Han MHbOpMaLMA NpeacTaBneHa B noapasaerneYcraHoBKa 1 NnpoBepKa
pacxoaHbIx AeTanem.

4, y6e,ﬂ,MTer B TOM, 4TO pe3aK yCTaHOBJIEH NoA, NpPpAMbIM YrjiOM Mo OTHOLWEHUIO K 3aroToBKe.

3alumTHbIN 3almTHbIN HKoxyx conna Conno 3aBuxputens OnekTpoa, ToKoBoe KonbLo OceBsasn

KOMna4oxk NUHKA
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QHCIJIYATALUMUA

MUHauKaTopbl NUTAHUA

O6wana nunpopmauus

MNopava ANEeKTPOonUTaHnA B CUCTEMY KOHTPOJIMPYETCA 4ry. Ha nctouHuke TOHKa, CUCTemMe Bbl60pa n JJ,OSMpOBOHHOlZ
CrUcTeMe MMerTCA CBETOAMOAbl, KOTOPbIE 3aropakTCA Npuv nogadvye nMTaHMA Ha JaHHbIM KOMMOHEHT.

Homepa petaneun

3eneHbin HHOUKaATOP

3eneHbI UHAUKATOP
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QHCNNYATALMUA

Tpe6oBaHMA K KOHTponnepy YNy

OCHOBHbIE HEO6XOANUMbIE 3NIEMEHTbI

I'IepeqmcneHHble HUHKE aN1eMeHTbl O0/THHbI OTO6pa)'KaTbCF| M HaCcTpanBaTbCA Ha YlY ana BeinonHeHWn HaCTpOﬁKM 14
0T06pa>+(eHm| OCHOBHOM MH¢OpMaLI,MM 0 cucteme. JTa rpynna anemMeHTOB UCMNOoNb3yeTCA nna3mMeHHoM cUcTemMomn ans
OCHOBHOM HaCTpOﬂKM n obecneyeHun JKCnnyatauuu.

1. OuctaHumonHoe BrtoyeHmne/BbikntodeHre (ON/OFF)
2. BoamoKHOCTb OTOGPAKEHUA M HACTPOMKM OCHOBHbIX 3a/JaHHbIX 3HAYEHWI NapamMeTPOB NIa3MeHHOM PEe3KM
(moenTudUKaTop KomaHabl #95)
3apaHHoe 3HayeHue Toka
MNMopaya nnasmoobpasytoLlero rasa 40 BO3Oy#HAEHNA Ayru
Mopaya nnazmoobpasytoLLero rasa npu peske
Mopaya 3alMTHOrO rasda A0 BO3OYwAEHUA Oyrn
lMopaya 3alWMTHOrO rasa npu peske
Tun nnasamoobpasytoLero rasa
Tun 3awmTHOrO rasa
3agaHHble 3HaYEeHWA CMeLLeHMA ra3oB
3. OTobpameHne OCHOBHOW MHpOPMALIMM O CUCTEME
a. Hoa owmnbku cuctemsl
b. Bepcusa MrKponporpaMmbl CUCTEMBI YNIPaBNEHWA NOAAYeM ra3a M MCTOYHMKA TOKa
4. PyyHoe ynpaBneHvne Hacocom

S@ o o0oTw®

3ﬂeMeHTbl, KOTOpbi€ AO0JTHHbI OTOﬁpa)‘HaTbCH B pexumve peasibHOro BpemMeHHu

,D,on»ma ObITb BO3MOMXHOCTb OTO6pa)KaTb nepevyncrieHHble HUKEe INeMeHThbl B peXrMe peaslbHOro BpemMmeHu B npouecce
Pe3Kn. 310 HGOGXO,D,MMO B L.eNnAx NoOMUCKa 1 yCTpaHeHWA HeVICI'IpaBHOCTel;I, a TaK¥e OMarHOCTUKU.

5. OTtobparkeHWe TMHENHOMO HaMPAKEHUA
6. OToGparkeHWe ToKa MHBEPTOpPA
7. OTtobparkeHune ToKka paboyero Kabens
8. OtobparkeHre KOJa COCTOAHWUA CUCTEMbI
9. OtobparkeHne TeMnepaTypbl MHBEPTOPA
10. OtobpaxeHue TemnepaTypsbl TpaHchopmaTopa
11. OTobpaxeHne TeMnepaTypbl OXNaKOAOLLEN HUOKOCTH
12. OTo6paeHWe NOTOKa OXNamaatoLLEN KUAKOCTH
13. OTo6pakeHre AaHHbIX MO Npeobpa3oBaTenaM AaBleHUA

Heob6xoaumble AUarHOCTUYECKHUE INEMEHTbI

OTH 2N1EeMEHThI pacwmpAOT BOBMOKHOCTHU OMUarHOCTUKKM CUCTEMbI 4717 MOUCKaA U YCTPaHEeHUA HeMCHpaBHOCTeﬁ,
CBA3aHHbIX C NOABOAOM ra3sa. yny O0NTHKHO NO3BONATb BbINOMHATb 3T KOMaHAbl M BbIBOOWUTb Ha 9KpPaH peneBaHTHYH

nHbOpPMaLMIO AnA COOTBETCTBYHOLLMX TECTOB B COOTBETCTBUM C PEKOMEHAAUMAMM [ MPOTOKOMa NnocrefoBaTenbHoOM
nepefayun AaHHbIX.

14. TecT nopgauv rasoB A0 BO3OYKAEHWA OyrH
15. TecT nogauv rasos npu peske

16. TecT Ha repMeTUYHOCTb Ha BXOAE

17. TecT Ha repMETUYHOCTb CUCTEMBI

18. lMpoBepka pacxona B cucTeme
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SHCNMNYATALMUA

Mprumepbl akpaHa Yy

OTW aKpaHbl NpMBELEHbl TOMBKO B KayecTBe obpasua. DKpaHbl, C KoTopbiMK Bbl paboTaeTe, MOryT OoTMYaTbCA, OAHAKO
Ha HWX 06A3aTeNbHO A0MKHbI MPUCYTCTBOBATL GYHKLIMM, NMepeYnCTieHHble Ha NpeapblayLLen CTPaHuLe.

OcHoBHoOW (ynpaBnalowmn) aKpaH
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SHCNNYATALMUA

JKpaH AUarHOCTUKH

HPR130XD Auto Gas - 80633) 4-7



SHCNMNYATALMUA

OKpaH TeCTUpOBaHUA
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SHCNNYATALMUA

JKpaH TEXHONIOrMYECKON KapTbl Pe3KH

B
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QHCIJIYATALUMUA

Bbi6oOp pacxoAHbIX AeTaneun

O6biyHanA pe3Ka (0°)

Bonbwasna vyacts 13 nepevyncneHHbIX Ha nocneayrlmnx cTpaHmuax pacxogHblx netanem npegHa3HavYeHa gnA 06bI4HOM
Pe3run (peSKM noa npAMbIM yFJ'IOM), npu KOTOpOFI pe3ak pacnoiiaraetcAa neprneHanKynApHO NO OTHOLWEHMIO K 3arOTOBKeE.

Kocoi cpes (o1 0° oo 45°)

PacxopHble petanu ona kocoro cpesa npy 130 A 1 260 A npenHasHayeHbl crieupanbHo Aa Kocoro cpesa. PacxopHble
AeTanun Ana ncnonb3oBaHna npu 400 A MOXHO NPUMEHATb W ANA 0BbIYHOM PE3KM, M ANA KOCOro cpesa, HO ANA
yno6cTBa NpUBeAEeHbl M OTHOCALLMECA TONIbKO K KOCOMY Cpe3y TEXHONIOrMYecKue KapTbl pe3ku npu 400 A.

Packpo#

JTto60o# 13 HabopOB pacxofHbIX AeTanen TakKe MOKHO MCNOoNb30BaTh M AJ1A PACKPOA aproHOM WM a30TOM.
MapameTpbl pacKpoA NpUBeAEHbI B HUKHEN YaCcTH KaK40M TEXHOIOMMYECKOM KapThl pe3ku. HayecTBo meTok ByaeT
pasfMyHbLIM B 3aBUCHMMOCTH OT MPOLLECCa PacKpos, NpoLecca pe3ky, Tna Mmatepuana, TOMLWMHLI MaTepyana v
OTAENKW NOBEPXHOCTU MaTepuana. [na Hauny4lero KayecTBa packpon crefyeT UCMoSib30BaTh TEXHONOMMYECKHE
HaCTPOMKW pacKpos aproHoM. [na Bcex NpoLeccoB packpos riy6rHy METKK MOXKHO YBENTHYUTb, CHU3MB CKOPOCTb
pacKpos, 1 HAO6OPOT: FYOGUHY MOMHO YMEHbLLWTL, MOBLICMB CKOPOCTb PACKPOA. 3HaYeHWUA TOKa PACKPOSA aproHOM
MOXHO yBenuumnsatb A0 30 % anda yBenuyeHusa rnybuHbl MeTKW. [pu BbINOMHEHNW PAaCKPOA C NMPUMEHEHWEM aproHa M
npotiecca c cunor Toka ot 25 A npouecc byaeT HaYMHATLCA C BO3AyXa, MPEXAe YeM NPOM3OMAET CMEHA Ha aproH, a
MOTOMY B Hayane pa3meTu ByaeT BuaHa 6oree ToncTan U TeMHaa MeTKa. [1puy BbINOTHEHWM PaCcCKPOA C MPUMEHEHUEM
aproHa HeobX0AMMO MPOWU3BOAUTL Pa3METKY W Pe3Ky OTAENbHbIX AeTanen. Packpoi Bcero nucta A0 pe3kn MoXeT
cTaTb NPUYMHOM COKpALLLEHWUA CPOKa CNyxObl pacxodHblx AeTanen. [na noctuxeHns 6onee nyylmx pesynLtaTos
peKoMeHayeTCA YepenoBatb pesbl U MeTKH. [1pu TonwmHe mateprana meHee 1,5 MM BO3MOMKHO yxydLIEeHWE KavyecTBa
PacKpOsA WK BO3HUKHOBEHWE MPOKOrOB.

PacxogHble aeTanu ona pesKky 3epKasibHOro oto6pameHus

Homepa petaner cm. B pasaene Crimcok getanes AaHHOMO PyKOBOACTBA.

Anektpoabl SilverPlus

Onektpoasbl SilverPlus o6ecneurBatioT 6onee AMTENbHBIM CPOK CryKGbl MPU HU3KOM CpefHen NPOLOIKUTENBHOCTH
peaku (< 60 c), Koraa Ka4yecTBO PE3KM He CTOSb MPUHLMIUANBHO. DneKTpoasl SilverPlus MoXHO NpHoBpecTy ansA pesku
HWU3KOYrepoANCTON cTanu ¢ ucrnonb3osaHvem O, / Bosayxa npu 130 A, 200 A 1 260 A. Homepa fetanev npveeneHsl
Ha crnepyoLlen cTpaHu1Le.
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QHCNNYATALMUA

HusKoyrnepoaucrasa cranb

Tpy6a
3allUTHbIA 3aLluTHbIA BOAAHOro
KOMMNa4oK 3KpaH Homyx comnna Conno 3aBuxputenb JNEKTPO[ OXNawKAeHUA

)

220192

I
I
I
I
I
I
I
[
220552 3% )
|
I
I
I
I
I
I
I

220340
220747 ))))))
220187
220183 220182 220179 220181*
* [Ina AaHHOrO TUMa PE3KK MOXHO Npuobpectu anekTpoasl SilverPlus.
Huskoyrnepoauctan cranb, 130 A, O, / Bo3gyx — 220665
HepaBewuwiana cranb
Tpy6a
3aWwKuTHbIA 3awmTHbIA BOAAHOro
KOMMna4yoK 3KpaH Homyx conna Conno 3aBuxputenb JDNEKTPOA, OXJamMAEeHUsA
-l
I
220308 :
I
[
—I-o:Km
| 220340
220747 220339 |
|
) o
220198 220755 (H35) 220197 220179 220307

220756 (N,)
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QHCIJIYATALUMUA

ANOMHUHUH
Tpy6a

3allUTHbIA 3alluUTHbIN BOAAHOro
KONMa4voK 3KpaH Koxyx conna Conno 3aBuxpuTenb INEKTpPOA OXNamAeHUsa

45 A == . — \“‘ -

i ) i

| |
I 220202 220756 220201 220180 220808 3
; N - i 220340

D) |- @)’))))) ...... -3 -

220198 2205H5) 220197 220179 220307 (H35)
220756 (Bo3ayx) 220181 (Bo3ayx)
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QHCNNYATALMUA

Koco# cpe3 Ha HU3KOYrnepoaAUCTOH CTalnun

Tpy6a
3almTHbIA 3awWwmTHbIA Komyx BOAAHOro
KONMMNa4oK 3KpaH conna Conno 3aBuxpuTenb IneKTpos oxnampaeHuna

80 A G J) —3—»
220637 220742 220845 220806 220179 220802 220700

130 A % @ ) 3D
220637 220742 220740 220646 220179 220649 220700

Koco# cpe3 Ha HepHxaBelowWwen CTanm

Tpy6a
3awuTHbin  3alKUTHbIM Komyx BOAAHOrO
Konna4ok 3KpaH conna Conno 3aBuxpuTenb 3neKTpopa oxnampaeHus

130 A @ ) c——r—I
220637 220738 220739 220656 220179 220606 220571
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QHCIJIYATALUMUA

YcTaHOBKa U NpOBEpKa pacxoAHbIX AeTaneun
w_?\
BEPEIrCb!

Cucrema cnpoeKkTUupoBaHa TaKUM O6pa3oM, UTO NPU CHATUMU KOXYXa OHa NEepPexoauT B PEeHUM
xonocToro xopa. OaHako, 3AMPELWAETCA NPOU3BOAUTb 3AMEHY PACXOOHbIX OAETANEN

B PEEKMME XOJIOCTOIO XOOA. O6a3aTefibHO HY¥HO OTKIIOYUTb NoAayy NUTaHUA Ha UCTOYHUK
TOKa, npexae 4em NpoBepATb UK 3aMEeHATb pacxoAHble AeTanu pe3akKa. [Ipy CHATUM pacXxoaHbIX
AeTanen cneayer HaaeBaTb NepyaTKU. Pe3aK MOXeT 6biTb ropAYUM.

YcTaHOBKa pacxofHblX AeTanew

[o BbINONHEHUA pe3KM eReQHEBHO CrieflyeT NPOBEPATb PACXOAHbIE AeTann Ha M3HocC. [lepen cHATMEM pacxoHbIX
AeTanen cnefyeT NOABECTM pesaK K Kpato cTona AnfA pe3ku, MpUieM NogbeMHUK pe3aka OOMKEH ObiTb MOAHAT Ha
MaKCHMasbHYtO BbICOTY, YTOObI NPeaoTBpaTUTb NadeHWe pacxodHbix AeTanen B BoAy BOAAHOIO cTona.

MpumeuaHne. He ponycKaeTca ypesmMepHoe 3aTArMBaHue aetanen! 3aTarusatb cneayeTt
TONbKO A0 o6ecneyeHUA NNIOTHOHW YCTAaHOBKHU COMpAraembixX AeTanemn.

‘/

HaHecKTe TOHKMIA CNOM CMTMKOHOBOW CMa3KnHa Heobxoaumo npotepeTb BHYTPEHHUE W BHELLHWE
Kamaoe ynnoTHUTENbHOE KOJbLLO. MOBEPXHOCTM Pe3aKa YACTOM TKAHbIO UK
YNnoTH1TENbHOE KOJbLO A0MKHO 61eCTeTb, OHAKO GyMaKHbIM MOMOTEHL,EM.

He OOSKHO OblTb U3MTULLIKOB MMM CKOMIEHUM CMa3KHU.

MuctpymenT: 104119

\
L9
7

1. YcraHosute 2. YcrtaHoBsuTe 3. YcraHoBsuTe 4. YcTtaHoBuTe 5. YcraHosuTe 6. YcraHoBuTe
ANeKTpos, 3aBUXpUTENDb conno 1 KOMYyX conna 3aLUNTHBIN 3aLMTHbBIN
SaBMXpMTeJ'Ib 3HpaH KOonnavyoK
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QHCNNYATALMUA

MpoBepKa pacxoaHbIX AeTaneun

MpoBepkKa

MpeameT NnpoBEepPKH

Odencrteue

3allUTHbIA KONMNa4vyoK

Opoaua, oTCyTCTBME MaTepuana

TpeLwmHbl

Oxor noBepxHOCTH

3ameHuTe 3aLLMTHBIM KONa4yoK

3ameHuTe 3aLLMTHBIM KONa4yoK

3amenuTe 3aLLUMTHBIM KONa4voK

3aWwKuTHbIA 3KpaH

B uenom:
3p03MH nnm OTcyTCTBMe MaTtepunana

Hanunanwe pacnnaeneHHoro matepunana
3ab6noKMpOBaHHble ra30Bble OTBEPCTHA

LleHTpanbHOe oTBEpCcTHE:
Jon#HO 6bITb KPYrbIM

YnnoTtHUTenbHble KosbLa:

3amMeHuTe 3aLMTHbIM 3KpaH

3amMeHuTe 3aLMTHbIN 9KpaH

3amMeHuTe 3aLMTHbIN 9KpaH

3aMeHuTe 3aLLUTHBIM SKPaH, ecrnu
OTBEpPCTME NOTEPANO KPYrnyto Gopmy

M30nAUMOHHBIN KOHYC

MoBpexpeHue 3ameHuTe 3alMTHBINM 9KpaH
Cwmaska HaHecuTe TOHKWI CNOM CUITMKOHOBOM
CMa3KH, ecli1 ynnommeanble KOoJibLa
cyxve
Komyx conna
B uenom:

I'IOBpe)Kp,eHme M301ALMOHHOI0 KoHyCca

HeynosneTBopuTenbHoe Ka4ecTBO
pe3KM nocrne 3ameHbl APYrux pacxogHbIX
netanen

3amenuTe HOXYX cornna

3ameHuTe Kokyx conna

Conno
Conno v anekTpop Bceraa

cnenyet 3aMeHATb B KOMIMIEKTE.

B uenom:
Opoaua unu oTCyTCTBME MaTepuana

3ab10Kku pOBaHHbIE ra30BblE OTBEPCTUA

LleHTpanbHOe oTBEpCTHE:
[onKHO 6bITb KPYrbIM

Mpu3HakK onnaeneHus

YnnoTHUTENbHbIEKONbLA:
MoBpexaeHue

Cwmaska

3ameHnuTe conno
3ameHunTb conno

3ameHuTe COMMno, ecrniv 0TBepCTHe
MoTepPANo Kpyrayto popmy

3ameHuTe conno

3ameHnTb conno

HaHecTr TOHKKUIM CoM CUITMKOHOBOM
CMa3KHW, eCNK YMNOTHUTENbHbIE KONbLA
cyxve

HPR130XD Auto Gas - 80633)
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QHCIJIYATALUMUA

Mposepka

MpeameT npoBepKH

Odencreue

3aBuxpuTenb

B uenom:
CTPYHKKM MU TPELLMHDI

3abnoKkMpoBaHHble ra3oBble
oTBEepCTUA

rpF|3b M 4aCTuLbl
M3HalnBaHMA

YnnoTtHUTeNnbHbIE

3ameHuTe 3aBUXPUTESTb

3ameHuTb 3aBUXPUTESTb

OumncTtute U npoBepbTe Ha HaIn4ne nospemp,eHMH;
3aMeHHUTEe NpKr HaJlTM4nm I'IOBpe)'KJJ,eHMH

Manyyatens

cnenyet 3aMeHATb B KOMMEKTE.

Konbua:
MoBpexaeHue 3ameHuTe 3aBUXPUTENTb
Cwmaska HaHecuTe TOHKMIA CNo CUTMKOHOBOW CMa3KH,
€CIN YNNOTHUTENbHbIE KOJbLia Cyxue
AneKkTpopn LleHTpanbHas
Conno v anekTpoa Bceraa NOBEPXHOCTb:

M3Hoc nanyyartena: npu
M3HoCe uarnyyartens

bOpMHPYIOTCA M3BA3BNEHUA.

YnnoTHUTENbHbIE
KonbLa:
[MoBpexaeHre

CwmasKa

Boobue 3ameHATb anekTpos creayeT npu

rnybuHe n3bAsenenusa ot 1 mm. [1na anektpoaa,
npefHa3Ha4eHHOro A1 PEe3KKU HUSKOYrepoanCTON
ctanu npu 400 A, u ana Bcex anektpopos SilverPlus
3aMeHy afieKTpoJa crnefyeT BbiMONHATL Npu

rny6uHe nabazenenns ot 1,5 mm. Cwm. «[pubop ana
M3MepeHUa rnyBbuHbl U3BA3BNEHUA INIEKTPOAA» HUMKE.

3ameHuTe aneKkTpos

HaHecuTe TOHKWIM CNoM CUITMKOHOBOM CMa3KH,
€CIN YNITOTHUTENbHBIE KOJbLLA CyXue

©)

>

Mpubop ansa namepenns rybuHbLI M3bA3BNeHUa anekTpoaa (004147)
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QHCNNYATALMUA

TexHHU4YecKoe o6CnyuBaH1e pe3aKa

HeKkoppeKkTHoe TexHnyeckoe obcnyxunBaHue pesaka HPR mMoxeT nprvBecTy K HeyLOBNeTBOPUTENIbHOMY KaueCTBYy PE3KM
W NPEXAEBPEMEHHOMY BbIXOZY U3 CTPOA.

Pesak npon3BoAMTCA C OYEHb HECTKMMU [0MyCKaMM, YTOObl MaKCMMU3WPOBaTb KavyecTBO pe3ku. Pesak He cnenyet
noaBepratb }eCTKMM BO3AENCTBUAM, KOTOPbIE MOTYT MPUBECTU K PACCTPOMCTBY KPUTUUYECKM BaMKHBIX GYHKLIMMA.

Horpa pesak He MCNoNb3yeTCH, ero creayeT XpaHuTb B YACTOM MecTe BO M36eaHue 3arpA3HEHUM KPUTUHECKU BarHbIX
NMOBEPXHOCTEN U KaHasoB.

HapyHble ynnotHuTensHble
konsua (2)

MpodunakTUyecKoe TEXHUYHECKoe ObcnyHuBaH1e

Mpu KaxooM 3aMeHe pacxofHbIX AeTanemn crnefyeT BbiNONHATb CleaytoLue
[EencTBuUA.

1. Mcnonb3yA YnCTyto TKaHb, NPOTPUTE pe3aK BHYTPKW 1 CHapyxu. [lna noctyna K
TPYAHOAOCTYMHLIM BHYTPEHHWUM MOBEPXHOCTAM MOMHO MCNOMb30BaTh BaTHYHO
nanouky.

2. C nomoLLblo CHKaToro BO3ayxa CAyWTe Ntobyto OCTaBLUYHOCA MPA3b UM YaCcTULLbI )
M3HALIMBaHWUA C BHYTPEHHMX Pesak — BuA cnepegu

W BHELLHWMX MNOBEPXHOCTEW.

3. HaHecuTe TOHKWIM CNOM CUITMKOHOBOM CMa3KW Ha Kam[0e HapyKHoe
YNIOTHUTENbHOE KOMbLO. YNNOTHUTENbHbIE KONbLA AOMKHbI 6NecTeTb, O4HAKO He
AOMKHO 6bITb UBMULLKOB WM CKOMJIEHWUI CMa3KH.

4. Ecnu pacxogHble getanu 6yayT MCnonb30BaTLCA NOBTOPHO, Nepes, MOBTOPHOM
YCTaHOBKOM MX HEOOXOAMMO NPOTEPETb C MOMOLLbIO YACTOM TKAHW U NPOaYyThb
CHaTbiM BO3YXOM. DTO MPUHLIMINMANIBHO BaXKHO ANA KOXyXa conna.

TexHu4yecKkoe ob6cnyuBaHUe 6510Ka 6bICTpOro
OTKJIIOYEHHUA

Cnrepytolwme fenCTBUA CrieayeT BbINONHATb NPU CMEHE PaCXO4HbIX

petanen ¢ nHTepsanom B 5—10 paa.

1. CHuMmHKTE pe3ak ¢ 6r10Ka BbICTPOro OTKIKYEHKA B cOOpeE.

2. C nomolubto cKatoro Bo3ayxa NpoayrTe BCe BHYTPEHHWE
NMOBEPXHOCTH U HapykHble pe3bbbl.

3. C nomoLLpbto CHaTOro BO3ayxa NPOAyMTe BCE BHYTPEHHUE
NOBEPXHOCTH B 3aAHEM YacTh pe3aKa.

4. lpoBeaunTe OCMOTPKAKAOro M3 5 yNNOTHUTENbHBIX Konel,
pPacnofiokeHHbIX B 3aHeN 4acTh pe3Ka, Ha Hannyne
3ayCeHLEB WK CTPYHEK. 3ameHuTe ntobble NoBpekaeHHble
YyNIoTHUTENbHbIE Konbla. Ecnv noBpexaeHni HeT, HaHecHTe
TOHKWIM CNOW CUIIMKOHOBOW CMa3KKW Ha Kamaoe ynnoTHUTENbHOe
KOMbLLO. YNNOTHUTENbHbIE KOJMbLLa AO/MKHbLI 611€eCTeTb, OAHAKO He ——
AOMKHO ObITb UBMULLKOB WM CKOMMIEHWUI CMa3KH. Pesak — Bua c3agm

YNnoTHUTENbHbIE
konbua (5)

KomnneKT AnA TexHH4ecKoro OGC"VH(HBaHHH

[axe npun [OMHHOM OBCNYHUBAHWM YNTOTHUTESNbHBIE KOMbLLA, PACMONIOKEHHbIE B 334HEN YacTK pe3aKa, Hy)Ho byaeTt
nepuoamnyecku sameHaTs. Hypertherm npegocrasnaet komnnekt (128879) sanacHbix AeTanei. T KOMMIEKTbI
cnepyeT UMeTb B HAJIMYMK M UCMOJIb30BATb B XOAE BbINOMHEHWA NPOPUNAKTUHECKOr0 TEXHUYECKOTrO 06CTyKUBaHUA.
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QHCIJIYATALUMUA

CoepuvHeHHUA pe3aKa

3awmTHbIN ras

BcnomoratensHasn ayra

LWTeipek

OMMWYECKOIO
Boasspar

KOHTaKTa - -
oxnaxgaroLem
lMnasmoobpas. ras Boaspat oxnaxkparowem ¥1uaKocTm HUAKOCTH
MNopsoa, oxnamparoLen MNoaBoa, oxnaxparoLuemn
HUOKOCTH HUOKOCTHM
Pesak Pa3sbem 6noKa 6bICTPOro OTKIIOYEHHUA pe3aKa

Mpumeyanve. JlMHWM NoaBofa M BO3BpaTa OXNamAatoWwen HUAKOCTH B GI0Ke BbICTPOro OTKIHOYEHUS
pPacnosioKeHbl MPOTUBOMOJIOKHO JIMHUAM OXNTaRAatoWEN HUOKOCTH pe3aKka. DTo cnocobeTeyeT
CHWKEHUIO TEMMePaTyphl OXNaMAAOLLEN HUOKOCTH.

3ameHa Tpy6bl BOAAHOroO OXJaMAeHUA pe3aKa

W—O\
BEPEIrCb!

CucTtema cCnpoeKTUpoBaHa TaKUV O6pa3oM, YTO NPU CHATHUH KOMXyXa OHA NMEPEXOAUT B PEKHUM
xonocToro xopa. OgHako, 3AMPELLAETCA MPOU3BOAUTb 3AMEHY PACXOOHbIX AETANEHX

B PEEKMME XOJIOCTOIO XOOA. O6a3aTesibHO HY}HO OTKITIIOYUTb NOoAa4vy NUTaHUA Ha UCTOYHUK
TOKa, Npexae Yem NpoBepATb UK 3aMEeHATb pacxoAHble AeTanu pe3aka. [Ipy CHATUM pacXoOHbIX
OeTanen cneayeT HageBaTb NepyaTKU. Pe3aKk MoMeT 6biTb ropAYUM.

lMprmeyanue. [lpu KOPPEKTHOM yCTaHOBKe TPyObl BOAAHOIO OXNTaMOEHUA MOKET NoKasaTbCA, YTO OHa
yCTaHOB/EeHa Herm0THO, OHAKO /itobble nonepeyHble 3a30Pbl 6yAyT yCTpaHEHbl NOCE YCTaHOBKM
aneKTpoaa.

1. Boikntounte (OFF) nogayy no60ro aneKkTponuTaHia B CUCTEMY.

2. CHumuUTe pacxopHble aeTanu ¢ pesaka. Cm. YcraHoska m
MpoBepPKa pacxXoAHbIx AeTases B [aHHOM pasaene.

3. CHumuTe cTapyto Tpyby BOAAHOIO OXNarOEHHMA.

4. HaHecuTe TOHKMI CNOM CUITMKOHOBOM CMa3KK Ha
YNIOTHUTENBbHOE KOMbLO U YCTaHOBUTE HOBYHO TPyby BOAAHOIO
oxnamaeH1aA. YnnoTHUTENbHOE KOSbLIO A0/KHO 61ecTeTs,
O/ZIHaKO HEe [0/MKHO BbiTb M3MULLKOB UM CKOMNEHUI CMa3KM.

5. CHoBa ycTaHoBUTE pacxofHble aetanu. Cm. YcTraHoBKa 1 npoBepKa pacxofHbix AeTases B AaHHOM pasferne.
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QHCNNYATALMUA

TUnUYHbIE OTKa3bl Pe3KH

* BcnomoraTtensHas gyra pesaka 3akuraeTca, HoO He NepPeHOCUTCA. Bo3amoHble NPUYHUHbI YKa3aHbl HUHE.

1.
2.
3.

OTcyTCTBYET NIOTHBIA KOHTAKT B MECTe COeMHEHWA paboyero NpoBoAa CO CTOSIOM AR PE3KM.
HeucnpasHocTs cuctembl. Cm. Pazgen 5.

CnuwwKoM 60nbLlIoe PacCTOAHWE MeXay PE3aKOM U U3aeNeM.

- CprFI nna3mMbl HE Npope3aeT 3aroToBky No BCEM TONWHHe, B BerHel;I 4yacTH 3aroToBKM HabnogaeTcA
4Ype3mMepHOoe UCKpEeHHE. BoamoHble NPUYMHbI yKa3aHbl HUHE.

1.

3.
4.

YCTaHOBNEHO CIMLWKOM HU3KOE 3HadeHWe ToKa (Heo6X0AMMO CBEPUTLCA C AaHHLIMW Noapasaerna
TexXHOOrn4eCcK1e KapTsl PE3HH).

. YcTaHoBneHa CNULWKOM BbICOKas CKOPOCTb PEe3KH (HeO6XO£LMMO CBEpUTbCA C JaHHbIMK NoApasaena

TexXHOMOrn4eCK1e KapThl PESHH).
MsHoc petaner pesara (cMm. noapasaen YcraHoBKa v rpoBepHa PacXofHbIX AeTanekn).

BeinonHaetcs Pe3Ka CIMUWKOM TONCTOro MeTanna.

= C HUKHEN CTOpOHbI pa3dpe3a obpasyeTcA oKanvHa. Bo3amorHble NPUYKMHBI YKa3aHbl HUKE.

1.

3.

HenpaeunbHo 3agaHa CKOPOCTb peskn (HE0BX0AMMO CBEPUTLCA C AaHHLIMU NoApasaena TexHOIOrMYeCKHUe
KapTbl PE3KK).

. YCcTaHOBNEHO CNULIKOM HU3KOE 3HaYeHWe ToKa ayru (HeO6XO,EI,MMO CBEpUTbLCA C AaHHbIMKW Nogpasaena

TexHonorn4yecKme KapTol PE3KH).

MaHoc petaner pesara (cm. noapasaen YcraHoBKa M pOBepHa PacXoaHbIX AeTanekn).

= Yron cpesa He npAMon. Bo3aMokHbIE MPUUKHBI YKa3aHbl HUHKeE.

1.

4.
5.

HenpaBurnbHoe HanpaBneHWe nepeMeLleHna CTaHKa.
BbicoKOKayecTBEHHaA CTOPOHA PaCcMosioXKeHa crpasa Mo OTHOLWEHWIO K TPAEKTOPUK NOCTYNaTeIbHOMO
ABUMEHUA pe3aka.

. HenpasunbHo 3apaHo paccTosHWe Mexay pesakoM v uagenvem (HeobXxoanMo CBEPUTLCA C AaHHLIMK

noapaspaena TexHOMOrMYeCKe KapTel PE3KHH).

HenpasunbHo 3aaHa CKOPOCTb pesku (HEO6XOAMMO CBEPUTLCA C AaHHLIMM Noapasaena TexHomornyeckme
HapTbl PEe3KH).

HesepHbii Tok ayrv (HEO6XOAMMO CBEPUTLCA C AaHHBIMM Noapasaena TexHOMOrMYecKue KapTbl PE3KH).

MoBpemaeHue pacxoaHbix AeTanen (CM. noapasaen YcraHosKa 1 MpoBepHa pacxoaHbIX AeTanek).

- HOpOTHMﬁ CPOK Cﬂy}K6bI pacxoaHbIx aetanen. BoamomHble NPU4YHHbI YKa3aHbl HUHKE.

1.

3HayeHunA ToKa Ayrn, AyroBoro HanpsAxeHna, CKOpPOCTU NepemMeLleHna, 3aaepHKn nepemMeLleHna, CKOpoCTH
NoTOKa rasa Wimn UCXoO4HOM BbICOThI pe3aka yCTaHOB/IEHbl HE B COOTBETCTBUM C AaHHbIMW, NpUBEAEHHBIMU
B nogpasaene TexHonornyeckme KapTbl PE3KH.

. [onbITKKM BLINONHATL PEe3Ky BbICOKOMarHMTHbIX METaINTIUMHECKUX JIUCTOB, TAKMUX KaK 6pOHeBbIe NNCTbI C

BbICOKMM COAEpHaHUEM HUKENA, NpuBeayT K COKpaLlEeHNO CpOKa CJ'Iy)'K6bI pacxoaHbIX netanem. CnoHo
OOCTHUYb ONIMTENbHOIro CpoKa CﬂyH-(6bI pacxoaHbIX netanemu Nnpu pe3ke HaMarHM4eHHbIX MIaCTUH UK e
JINCTOB, KOTOPbIE NEerko HaMmarHM4nMBarOTCA.

Hauano unu ROHeL, PE3KK BbINOJTHAKOTCA 3a npeaesniamMmuv NoBEepPXHOCTH JIUCTA. nflﬂ OOCTUHEeHHA
AJIUTeNIbHOIo CpoKka cnym6b| pacxogHbIX aertanen pe3Rry cneayet HadyuHaTb U 3aKaH4YUBaAThb
Ha NOBEpPXHOCTH JINCTA.

HPR130XD Auto Gas - 80633) 4-19



QHCIJIYATALUMUA

OnTUMHU3aLHMA KayecTBa PEe3KH

anBeﬂ,eHHble HUWHE COBEThbI M npouenypbl NMOMOryT BbINMOJIHATbL PE3KY C NpAMbIMK yrinamMu, NnpAMo, pOBHO U 6e3
O6paSOBaHVIF| OKaJTNHbI.

CoBeTbl N0 paboTe CO CTONOM U pe3aKom

- ,D,J'IH YCTaHOBKM pe3aKa noa npaBnJibHbIM YIJ1IOM MO OTHOLWUEHUIO K =)
3arotoBke HeO6XOﬂ,MMO MCnonib30BaTb YrojibHUK. & ]

* Pe3zaKk MoxeT nepemMmewarbCcAa poBHeeE, €CJ/I OYNCTUTb, NPOBEPUTbL U HACTPONUTb CUCTEMY PEJIbCOBLIX
HanpaBnAvnLWKMX U NprUBOOa Ha CTOJIE AN1A PE3KU. HecTtabunbHoe nepemMeLlleHne CtaHka MOMeT NpmBecTH
K o6pasosaHmo perynapHbIx BOJ'IHOO6pa3HbIX KOHTYPOB Ha NMNOBEPXHOCTHN PE3KH.

= Bo Bpemsa pe3ku pesak He AOMKEH ConpuKacaTbCa ¢ 3aroToBKOW. COMPUKOCHOBEHWE MOKET NPUBECTH
K MOBPEXAEHWIO 3aLLMTHOrO 3KpaHa M CoMnna, U HEraTMBHO MOBMUATL HA MOBEPXHOCTb PE3KU.

CoBeTbl N0 HaCTPOHKE NNa3MEeHHOW CUCTEMDbI

Cne,u,yeT TWaTesibHO BbIMOJZIHATb BCEe ﬂ,eVICTBMH, OTHOCAWMECA K npouenype exxegHEeBHOIro 3aryCcKa, OMMCaHHOM Bbille
B JaHHOM pasgerne.

Mepepn Hayanom pesku crepyeT NPoAyTh WNAHMM NOAaYM rasa.

MaKcumanbHoe npoaJsieHue CpoKa Cry6bl pacxoAHbIX AeTanen

Mpu peske ¢ ncnonb3oBaHWem anekTpoaos LongLife® komnanun Hypertherm npovsBoamTtca aBTOMaTMyeCKoe nnaBHoe
BKJIFOYEHME pacxofa rasa M NPOTeKaHWA TOKa B Hauane pPesky C UX NNaBHbIM BbIKITFOYEHWEM B KOHLLE Kawaoro pesa

C LefIblo CBEAEHUA K MUHUMYMY 3P0O3UK LLIEHTPaNlbHOW NOBEPXHOCTH 3neKTpoaa. [pu peske ¢ UCNonb30BaHUEM
anekTponoB Longlife pesbl AOMKHBI HAYMHATLCA M 3aKaHYMBATLCA Ha 3arOTOBKE.

* Pesak HM B KOEM Cryyae He JOMKEH 3auraTb Oyry B BO3AYXe.
— [onycTiMo HauyMHaTb Pe3Ky Ha Kpato 3aroTOBKM MPU YCITOBKUM, YTO Ayra He 3aMuraeTca B BO3OyXe.
— [na Hayana npoxura crnegyeTt UCNonb30BaTb BbICOTY NPOXMra, Kotopad B 1,5—2 pasa npeBbiwaeT pacctoaHue
Memay pesakom u uagenvem. Cm. noppasnen TexHomorM4ecKkue KapTbl PE3KM.
= [Mpn OKOHYAHKWM KawOoM onepaLMn pe3ky Ayra AOMKHa BCe elle HaXOAWTbCA Ha 3aroToBKe BO M3beraHue
raweHva ayru (OWKWBOK NNaBHOMO BIKMOYEHHS).
— [MNpu peske Bbipesaembix aeTaner (He6ONbLUMX AeTaneH, KOTopble NafatoT Noce BbIPE3aH!sA U3 3aroTOBKM)
cnepyet y6eauTbCA B TOM, Y4TO Ayra OCTaeTCA Ha Kpato 3aroToBKM 717 KOPPEKTHOMO MIaBHOMO BbIKMHOYEHUS.
= [Mpu raweHnn fyrv cnegyeT NONbITaTbCA BbIMOMHWUTL OAHO UMM HECKOJBKO U3 NMEePeYUCTIEHHbIX HUKe AeMCTBUN.
— CHW3UTb CKOPOCTb PE3KM Ha NMOCNEeAHEM YHaCTKe pesa.

— OcraHoBuTb Oyry o OKOH4YaTesIbHOro Bbipe3aHnA aetanu, 4YTObbI Aatb €M1 BO3MOXHOCTb 3aKOHYUTb
Bblpe3aHne BO BpeMA Nj1aBHOMO BbIK/THOYEHUA.

— 3anporpamMupoBaTb TPAEKTOPHIO OBUKEHWUA pe3aKa TaK, YTOObl OH BbIXOAWN B 06N1aCTb, NpefHa3HauYEHHYO
B JIOM, OJ1A BbINOSIHEHWA NNABHOMO BbIKMOYEHUA.

MpumeuaHre. 1o BO3MOKHOCTHM CrieayeT UCMONb30BaTh «LEMHYI PE3KY», MPU KOTOPOK TPAeKTOPUA pe3aka UAET
OT OAHOM AEeTaNn HEeMOCPEACTBEHHO K CriedytoLien 6e3 0CTaHOBKM U 3axuraHna ayri. OgHaKko He
cnepayeT A0MNycKaTb BbIXOAa TPAEKTOPUM 3a NpeAesbl 3ar0TOBKU U Nepexoaa 06paTHO Ha 3aroTOBKY.
TakKe crefyeT NOMHUTb O TOM, YTO ANMUTENbHAA LienHaa pesKka npuBeaeT K U3HOCY aNeKTpoaa.

Mpumeyanue. [Mpy HEKOTOPbLIX YCNOBUAX BO3MOMKHbBI TPYAHOCTU B MAKCHMMasIbHO MOSIHOM MCMONb30BaHUK
NpPenMyLLLEeCTB PE3KK C UCMONb30BaHMEM pacxoaHbix AeTanen Longlife.
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QHCNNYATALMUA

AdononHuTenbHble paKTOPbI, BIMAIOLLLUE HA KAYEeCTBO PE3KH

Yron cpesa

Mpuemnemoit cumtaeTcsa aeTanb AnA Pe3ku, 4 CTOPOHLI KOTOPOKM MMEIOT Yros cpesa B cpeaHem meHee 4°,

Mpumeuvanne. Haunbonee npsamon yron cpesa ByaeT HaxOAMTLCA CnpaBa Mo OTHOLIEHUIO K

NoCTynaTenbHOMY ABUMEHUIO pe3aKa.

MpumeyaHre. YT06bI ONpenenvTb, YTO BbI3bIBAET NPOGEeMy C yrioM cpes3a — cuMcTeMa Nnia3mMeHHOM
PE3KKU UMM CUCTEMaA NPUBOLA — CrieAyeT BbINOSIHWTL TECTOBYIO PE3KY M 3aMepUTb
Yros Ha Kamaon ctopoHe. 3atem crneayert NoBepHyTb pesak B aepwarene Ha 90° n
NoBTOPMTBL NpoLiecc. Ecnn B 06omx TecTax yribl 0OAMHaAKOBLI, NPo6iemy Bbi3biBaeT
cucTema npuBoAa.

Ecnu npo6riema ¢ yriom cpesa CoxpaHAeTCA Mocse yCTpaHeHUs «MexaHuyeckux npudnH» (cm. Cosetsl no paborte co
CTOJ/IOM M pe3aKoM Ha NpeablayLuen CTpaHuLe), He0bX0AMMO NPOBEPUTH PACCTOAHWE MEHIY PE3AKOM U U3LENUeM,

0C06eHHO ecnu BCe yriibl Cpe3a NoNoMMTENbHbI IM60 OTpULLATENBHDI.

= [MonoxuTenbHbIM yron cpesa BO3HWKaeT, Koraa U3 BepxHen YacTh cpesa yaanaetca bonblie MaTepuana, Yem 13

HUKHEN.

= OTpuuaTenbHbIM yron cpesa BO3HWKaET, Koraa 6osblue MaTepuana yaanaeTca M3 HAKHEN YacTu cpesa.

Mpo6nema

OTpuuatenbHbli yron cpesa/

Mpamoit pe3

MonoxuTenbHbIN yron cpesa\

MpuunHa

Pesak pacnonoxeH
C/IMLLKOM HM3KO.

Pesak pacnonomxeH
CIULLIKOM BbICOKO.

PeweHue

YBenuubte OYyroBoe HanpAmxeHue, 4TOObI NOOHATb

pesak.

YMeHbLUKTe [yroBoe HanpAmeHne, YTobbl OMyCTUThL

pesak.
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SHCITYATALIUA

OKanuHa

OkanvHa H13KOM CKOPOCTM 06Pa3yeTCs, KOrAa CKOPOCTb PE3KM pe3aKa CIIMLLKOM HWU3KasA, B peayrbTaTe Yero gyra
yxoauT Bnepesd. OkannHa obpasyeTcA B BUAE TAKENbIX NY3blpUaThiX OTOKEHWUM B HUKHEN YaCTH Cpesa, ee NIerKo MOKHO
ybpatb. [1nA CHMmeHNA KonnyecTBa 06pasytoLLLENCA OKaNWHbI CrieayeT NOBbICUTb CKOPOCTb.

OkanvHa BbICOKOM CKOPOCTH 06pasyeTca NpuU CIIMLLKOM BbICOKOW CKOPOCTH PEe3KH, M3-3a KOTOPOW Ayra OTCTaeT.
Takas okanvHa o6pasyeTca B BUAE TOHKOW W Y3KOM MOMIOCKK METanNa, PacnooKeHHOM oveHb 61M3Ko K cpedy. OHa
3aKpenAeTCA B HAMHEN 4acTK Cpesa, U ee CIIOMHO yaanuTb, HYTobbl CHU3UTL 06pa30BaHNE OKaTMHbI MPK BEICOKMX
CKOPOCTAX CrieayeT BbINOMHUTb YKa3aHHbIe HUXE AeNCTBHA.

* YMeHbLUNTb CKOPOCTb PE3KM.
* CHW3UTb AyroBoe HarpsKeHWe, YTOObl yMEHBLUMTL PACCTOAHWUE MEXAY PE3aKOM U U3LeNeM.

lMprmeyaHuA. BepoATHOCTb 06pa3oBaHUA OKaMHbI Bbille Ha TEMIOM WM FropAYeM MeTasne, Yem Ha
xonogHoM. Hanpumep, nepsas onepaumsa pe3ku M3 CEpUM Takux onepaLmi, BEpPOATHO,
npuBeaeT K 06pa3oBaHNIO HAMMEHbLLErO KONMYeCTBa OKasuHbI. [1o Mepe HarpeBaHMA
3aroTOBKM B XOA,€ NOCeyoLMX onepaLni peski MoxeT obpasoBbiBaTbCA 6onbluee
KO/IM4ECTBO OKasTMHbI.

BepOFITHOCTb 06pa3OBaHMF| OHKaJI1HbI BbllLle Ha HVI3I-(Oer'IGpOJJ,VICTOFI CTaJin, 4eM Ha
Hep)‘KaBeIOLLI,e;I CTann Unn alioMUHUN.

Mcrnonb3oBaHWE M3HOLEHHbIX UMM MOBPEKAEHHBIX PACXOAHbIX MATEPUATIOB MOKET NPUBECTH
K MEPUOLUYECKOMY 06Pa30BaHWUIO OKaTUHbI.

MpAamoTa NOBEPXHOCTHU PE3KH

O6bIuHO NOBEPXHOCTb PE3KN HEMHOIO BOrHyTa.

[MoBepxHOCTb pe3kn MomeT cTaTb 6onee BOrHYTOM UK BbirHyTON. [1nA obecneveHna npuemneMon npAMU3HbI
NOBEPXHOCTW PE3KM CriedyeT UCMOob30BaTh NPaBMIIbHYIO BbICOTY pe3aka.

i nOBerHOCTb PE3Kn CTaHOBUTCA O4EHb BOFHyTOl:I npuv CINMWKOM HM3KOM PaCCTOAHUU MEeHKOYy pe3akoM M
n3gennem. Cne,u,yeT YBENMHN4YNUTb OYyroBoe HanpaxeHue, 4YTOObLI B CBOHO o4dyepenb yBeIM4HNTb pacCToAHKe
MeXay pe3akoM U n3genmem 1 BbiNPAMUTbL MOBEPXHOCTb PE3KKU.

) nOBerHOCTb PEe3KNCTaHOBUTCA BbIFHyTOl;I, Korga pacCcTtoAHUEe MeXay pe3akoM U n3genmem CrnKom
BETMKO UK HPE3MEPHO BbICOK TOK PE3KH. CHavana cnenyet yMeHblWKUTb AyroBoe HanpAaXeHue, a 3aTtem
MOHN3NTb TOK PE3KKU. Ecnun OnA AaHHOM TOJWMHbI BO3MOMHbI pa3nnyHble 3Ha4€eHUA TOKa Pe3KKn, cnegyet
ﬂOFIpO6OBaTb MCNosib30BaTb pacxogHble AeTanun, NnpegHa3HavYeHHble ana 60riee HM3KOro Toka.
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QHCNNYATALMUA

JononHuTenbHble yNy4LUeHUA

[lnA HEeKOTOPbIX M3 3THX YNy4LUEHWUI XapaKTePHbl KOMMPOMUCCHBIE PELLIEHUA.

Mpoxur

3apepKKa Npomura omKHa 6biTb LOCTATOYHOM A/1A NMPOHUKHOBEHWSA Ha BCHO MyOWMHY MaTepuarna, Ho He HaCTO/bKO
OJIMTENbHOM, 4TOBbI Ayra Morna «6nyKaaTb», NbITaACb HAWTKU Kpar 60JbLIOro OTBEpPCTUA npoxura. 1o mepe naHoca
PaCXOAHbIX AeTanen MOKET NOHAA0OUTLCA YBENUYMTE BPEMA TaKOM 3afepKH. 3HaYeHUA BPEMEHW 3aAEPHKKM MPOKUra,
npuvBeeHHbIE B TEXHONTOMMYECKHX KapTax Pe3KW, OCHOBaHbI Ha CPeHEM BPEMEHW 3a[EPHKKM Ha NMPOTAKEHWUN BCEro
CPOKa CNyH0bl PaCXOLHbIX AeTaneM.

Mcnonb3oBaHWe curHana «OKoOH4YaHWA NPOXUra» Npu NPOoMKMre No3BOoNAET NOAAEPKMBATL AABNEHME 3aWMTHOrO rasa Ha
ypOBHe 60riee BbICOKOrO AaBlIeHUA NOAAYM rasa A0 BO3OYHKOEHUA OyrH, YTO 06ecrneymBaeT AOMOMHUTENBHYHO 3alUTy
pacxogHbix aetanen (Hanpumep, peska npu 30 A O,/O, v npu 50 A O,/0, ). CurHan oKOHYaHWA NPOMMUIra LOMKEH BbiTb
OTKJIHOYEH AJ19 MPOLLECCOB CO 3HAYEHUAMM JaBNeHWs NoAayur 3alMTHOrO rasa A0 BO36YHAEHUA Ayrv HUKE 3HAYEHWH
nasneHna npu peske (Hanpumep, peaka npy 600 A 1 800 A).

Mpu npoxunre MaTepranos, TOMLWMHA KOTOPbIX 6NIM3Ka K MakCUMalbHOW AJf1A onpeaeneHHoro npolecca, cneayet
MPUHATE BO BHUMaHWE CNeaytoLme BarKHble GpaKTopbl:

= PaccTosaHre BBOAA AOMKHO MPUMEPHO PaBHATLCA TOJLLMHE NPOXUMraeMoro matepmana. [pu TonwmHe
matepuana B 50 mm paccTtoAaHue BBOAA AOMKHO cocTasnAaTe 50 mMm.

= Bo n3benaHre noBpemaeHNA 3aLMTHOrO aKpaHa OT HaKOMJIeHWA pacniaBieHHOro matepuana, ¢opMUpyeMoro
Npv NPoXMUre, He crieayeT AOMYCKaTb ONYCKaHWA pe3aka Ha BbICOTY Pe3KH, NMoKa MM He ByaeT ybpaHa BaHHOYKa
pacnnasfieHHOro matepuana.

= PasznunyHble xMMryeckre cocTaBbl MaTepuana MOryT HeraTMBHO MOBMATE Ha TOMLLMHY MPOXKIa, KOTOPOW MOXHO
A06KUTBCA NPU UCMONb30BaHUK CUCTEMBI. A UMEHHO, BBICOKOMPOYHAA CTaslb M CTallM C BBICOKMM COAEPHaHUEM
MapraHua UM KpEMHUA MOTyT CHU3MTb MaKCHUMaslbHYHO TOSLLMHY npoxura. Hypertherm paccunTbiBaet
napamMeTpbl MPOKMUIra A1 HU3KOYrNePOAMCTON CTanu, MCMosb3yA cepTUdULMPOBaHHbIM nucT A-36.

= Ecnv B crcTeMe BO3HMKAIOT CIOKHOCTH NMPU MPOXKKUIe KOHKPETHOMO MaTepuana uiv matepuana KOHKPETHOM
TOJILLMHBI, B HEKOTOPbIX CITy4asaX MOMOYb MOMKET yBeSIMYeHWe aBNeHnaA NoAaqm 3alluTHOro rasa oo
BO306YKOEHUA Oyru.
Mo60o4HbIM 3ddeKT: DTO MOKET OTPULATENBHO CKa3aTbCA Ha HALEKHOCTHU 3aKMUIraHWa Oyru.

* B HEKOTOPLIX CNyYanx UCMOb30BAHWE «MEPEMELLEHHA MPOKUIra» UK «MPOMUra Ha nety» (MpK KOTOPOM
nepemMeLLeHne peaaKka HauMHaeTCA HEMEAJIEHHO MOCTIe MePeHOCa, B XOAE MPOLLECCa NPoKUra) No3sosnseT
YBENTMYUTb TOMLLMHY NPOXUIra MaTeprana cMcTeMor. [10CKOMbKY 3TO MOXKET ObITb CIIOMHBIM NMPOLLECCOM,
NPV KOTOPOM BO3MOMHO NMOBPEXAEHWE pe3aKa, NoABbEMHUKA UK APYrMX KOMMNOHEHTOB, HE PEKOMEHAYyeTCA
BbIMOSIHATL NYCK Ha Kpato, eCriM y oreparopa HEeT OnbiTa UCMOSIb30BaHWA AaHHOro MeTofa.

Cnoco6bl NOBbILLEHUA CKOPOCTHU PE3KHU

= CoKpaTtuTe paccTofHWe MeKIy pe3akoM U U3AETNUEM.
Mo6ouHbIM apdekT: Mpr aTOM yBENUUMTCA OTPULLATENBHBIN YroN cpesa.

MpumevaHve. Pesak He fOMKEH COMPUKACATLCA C 3arOTOBKOM B NMPOLECCE MPOMMUra UK PesKu.
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QHCIJIYATALUMUA

TexHonornyecKue KapTbl pe3Ku
B NPUBELEHHbIX HUKE TEXHOJIOMMYECKUX KapTax Pe3KM yKa3aHbl pacxogHble AeTalih, CKOPOCTHU PE3KU U HaCTpOﬁHM anAa

ra3oB W pe3aKka, HeobxoAMMble ANA Kak4oro npoLecca.

3HayeHuA, NPUBEAEHHbIE B TEXHOIOMMYECKMX KapTax pe3KH, PEKOMEHA0BaHbI AJ1A NONyYeHUA BbICOKOKAYEeCTBEHHbIX
cpes30oB npu 06pa3oBaHM MUHUMaNIbHOrO KONTMYECTBa OKallMHLI. B CBA3KM ¢ pasnnunaMm Mexay oTaenbHbIMU
KOHPUIypaLMAMKU M COCTaBaMK MaTePUanoB A NOSYHEHWUA HYyKHbIX PE3YSIbTaTOB MOXKET NOHAaZ06MUTLCA
CKOPPEKTUPOBATL 3TW 3HAYEHUA.

Pe3Ka TOHKOHW HepXaBeloLleHn CTasiu C Ucnonb3oBaHuem TexHonoruu HDi

0630p

Cewmeticteo HPRXD cuctem nnasmeHHom peaku obecrneunsaeT npouecc peaku HyDefinition inox (HDi) 60 A ans
TOHKOM HepKaBetoLLEN CTanM, KOTOPbIM NMO3BOMAET NMOJSYYHUTb BICOKOE KAYECTBO PE3OB C MUHUMASIbHBIM 06Pa30BaHHUEM
oKanuHbl. OHO NO3BONAT ONEPATOPY LOCTUYb CriefyHLMX Pe3ybTaToB.

= YeTKOCTb BepXHUX KPOMOK pe3a

= BnecTAwan YnMcToTa NOBEPXHOCTH

= XopoLlUue yroBble XapaKTEPUCTUKM KPOMKHK cpesa
B cywectaytowen cucteme HPRXD MoxHO MCMonb30BaTh HACTPOMKK pe3KK HepxasetoLler ctanu npu 60 A BmecTe
C TPEMs HOBbIMW PACXOAHbIMU AeTanAMU, KOTOPbIE YKa3aHbl HUKE.

= 220814 (komyx conna)

= 220815 (3aWMTHbIN 3KpaH)

= 220847 (conno)

TexHonorMyeckue KapTbl Pe3KK M pacxodHble AeTany AJ1A 9TOro NpoLecca pe3ku HepasetoLern ctanm Ha 60 A MoxHO
MCMosIb30BaTh KaK /19 aBTOMaTUYECKOM, TaK W ANA PYYHOM CUCTEMbI ypaBneHWa nogayen rasa.

PexkomeHnpauum

Mpouecchl ana HepxaBetoLen cTanun paspaboTaHbl KomnaHnen Hypertherm Ha ocHoBe Mcnonb3osaHuA SAE

mapku 304L. HYTo6bl NoMly4MTb ONTUMAIBHOE KaYeCTBO MPW PE3KE HEPKABEIOLLEN CTaNM APYriX MapoK, BOSMOMKHO,
noTpebyeTcA BHECTU U3MEHEHWA B NMapaMeTpbl TEXHONOMMYECKOW KapTbl PE3KU. HTOObI CHU3UTL 06pa30BaHUE OKaTUHBI,
cHayana peKoMeHAyeTCA HACTPOUTb CKOPOCTb pe3kn. Obpas3oBaHMe OKaIMHBI TaKKE MOKHO YMEHbLIMTbL 3a CHeT
yBeJIMYEHNA 3HAYEHNA HACTPOMKM MOTOKA 3aLMTHOrO rasa Bo BpemA pe3ku. Obe KOppEKTUPOBKK MOMYT NMPUBECTH

K UBMEHEHMIO yra KPOMKMU PE3KHU.

TexHONorn4yecKue KapTbl Ppe3KH

TexHonormyeckme KapTbl P€3KKX NO TEXHOJIOTMK HDi npMUBOAATCA OJ1A KOHKPETHOro 3Ha4eHnA CUJibl TOKa BMeCTe
C OPYrMMU TEXHOJTOTMHYECKUMKN KapTaMn PE3KK HepH(aBeroLu,eH cTanu.
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Pe3Ka menkux gertaneu

O630p

Komnanus Hypertherm pa3pa60Tana cnegyrouime npouecchl cneunanbHO 417 PEe3KU HM3K0yrﬂepOﬂ,MCTOl‘/’I cTanm
TOMLWMHOM B AnanasoHe oT 3 Mm 4o 25 mMm. HaCTpOVIKM ISTUX TEXHONOIMMHYECKUX KapT Pe3kn obecneuunBatoT
Ha6op OonTMUMasibHbIX MapamMeTpoB A4 BCEX BEJIMHYNH TOJILLMHBI U pa3pa60TaHb| C Tem, 4YTOObI MO3BOMUTL AOCTHUYb
npenvyLlecTBa, KOTOPbIE yRa3daHbl HUHKE.

*  MuHumanbHoe yrnoBo€ OTK/IOHEHWE
= YeTkocTb BEPXHUX KPOMOK
- Bwsyaano rmagKaA MatoBaA NOBEPXHOCTb

anMe"laHlde. Bce npoLeCChbl U3 TEXHONOITMYECKUX KapT PEe3KU MEJTKUX netaneu pa3pa60TaHb| anAa
aBTOMaTM4YECKOM CUCTEMbI ynpaBneHuAa nogadven rasa.

MpeumyLwiecTea U KOMMNPOMMUCCHbIE aCNEeKTbl

Y npoLecChbl PE3KN TOHKKUX peTanen naeanbHO NoaxoaAT anA Saﬂ,aHMP’I, B KOTOPbIX Hanbonee BaMHO nony4ynTb camoe
nyylwiee Ka4eCTBO NOBEPXHOCTH PE3KKU, TOHYHYHO BEPXHIOKO KPDOMKY U obecneynTb CTpOFMl‘;I KOHTPOJ1b 3a yrioBbIMK
OTKJTOHEHUAMMW.

Ecnu aTh dpaKTopbl He ABNAIOTCA KPUTUUYECKM BaMKHBIMK, CM. TEXHONOMMYECKWE KapTbl PE3KM CTaHO4APTHOrO KayecTsa
B pykoBogacTBe no akcnnyataumnm HPRXD. 371 KapTbl o6ecneumBatoT NpeKkpacHbii 6anaHc Mexay KayeCTBOM U
NPOW3BOAMTENILHOCTBLIO PE3KH.

B HEKOTOPbIX Ciy4danx, Korga HeobxoaAMMO paccMOoTpeTb KOMNPOMKWUCCHbIE BapHUaHTbl B OTHOWEHWK
npon3BOOUTENIbHOCTHU (Hanpmmep, COOTHOLWEHNe Meray Ka4eCTBOM BerHeﬁ KPOMKH U YyriioM pe3a), npuBOAATCA ABa
npouecca. B O6|.Ll.eM, 6onee HW3Kas cuna Toka obecrneymBaeT Hauny4dlwee Ka4eCTBO KPOMOK, 6onee BbICOKas cuna
TOKa — Hauny4lyro Nnpon3BOoOaUTENIbHOCTb 6e3 o6pasoBaHm| OKaJTNHBbI.

B npoueccax pe3kn MeJIKUX netanen MCMNOJNb3YyHOTCA CTaHAAPTHbIE (I'IpFIMbIe) pacxogHble AeTanun pe3ku, KoTopble
paspa60TaHb| anAa HamnquueH pa6OTbI, HOrga pe3ak yCtaHOBMEH noA NpAMbIM YIr/1OM MO OTHOLWEHUIO K 3aroToBKe.
OnepaTopbl MOryT paCCHMUTbIBaTb Ha TOT HKe cambIn CPOK CJ'Iy)'K6bI pacxoaHbIx ,D,eTaneH, KOTOprl;’I MMeeT MeCTOo npu
MCMNOJIb30OBaHNKN CPaBHMMbIX MO CKUe TOKa NpoueccoB C TEXHONOM'MYEeCKMMHU KapTaMnU PE3KKN OnA CTaHABOPTHOro
HavecTBa.

MpumeuaHue. CurHan «oKoHYaHUe NPOMUra» (MMM «<KOHTPOSb MPOMMUIra») AOMKEH ObiTh OTKITHOYEH, ECIM
3Ha4YeHuA aBneHnA Nofaym 3alMTHOro rasda A0 BO3OYKAEHUA OYrv HUKe 3HAYEHWI JaBNeHnnA
3alWMTHOrO rasa npu peske (Hanpumep npouecc Ha 80 A B criefytoLLen TEXHONOMMYECKOM KapTe
PEe3KM).

PekomeHaauuu

= Peska yrnoB no 3aMKHYTOMY UMKNY MOXKET ObITb NonesHa anda nonyv4eHua 6ornee ToYHbIX yrnoB H, B HEKOTOPbIX
cny4danax, MUHUMHU3aunn nin yCtpaHeHA OKallMHbl Ha HU3KOM CHOPOCTH.

= B 6onblUMHCTBE CryyaeB B 3TUX MPOLLECCaX PE3KWU MENKUX AeTanel UCMomnb3yeTCA MEHbLUEE PACCTOAHUE MeRaY
pe3aKoM U U3OeNMeM YeM TO, KOTOPOE YKa3aHO B TEXHONIOMMYECKNX KapTax Pe3Kku AJ1A CTaHAapTHOro KayecTsa.
[MoaTomy nnockas v JOMKHBIM 06pPa30M BbIPOBHEHHAsA 3aroToBKa 06ecneymT onTumarbHble pedynstaTsl. [pu
BO3MOXHOCTW PEKOMEHAYETCSA BbINOMHWUTL NpeaBapUTesibHbIM MPOXKMUI C NOCNEAYIOWEN OYMCTKOM HaMsIbIBOB
OKasliHBbI.
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TexHONoOrv4ecKrue KapTbl pe3KHu

B cnvcKe TeXHONOrMYeCcKMx KapT Pe3kr HU3KOYTEPOAMCTON CTanM KapTa pe3ku no TexHonoruv Fine Feature
NpYBOAUTCA NepBor. ITO CBA3AHO C TEM, YTO AN1A Hee NpumMeHsaeTca AuanasoH ot 30 go 260 A. JaHHbie no

KapTe oTo6parKatoTCA B ABYX OTAENbHbIX TabnuLax U OTCOPTUPOBaHbI MO TOMNWKWHE MaTepuana: B nepsom Tabnuue
nepeynceHsl HOMepa PaCcXOLHbIX AETANEH, KOTOPLIE UCMONL3YIOTCA AMA KAMO0ro TUMNa pesku (B METpUYECKOow
BputaHckon CH); Bo BTOpOI Tabnuue NpuBeaeHbl CKOPOCTH PE3KM M HAGTPOMKM rasa M pesaka, KoTopble HEOBX0ANMO
MCMONb30BaTh ANIA KawA0ro Tuna pesku (B meTpuieckon u Bputarckon CH).

MpumeuaHue. lNprmevanue. MNapameTpbl MapKUPOBKM AJ1A MPOLLECCOB pe3ku no TexHonoruu Fine Feature,
OCBELLEHHbIX B 3TOM pasaene, 6yayT MOEHTUYHBI ONUCaHHBIM B TEXHONIOMMYECKKX KapTax pe3Kku
HWU3KOYrNepoaMNCTOM CTanu AA CTaHAAPTHOMO Ka4yecTBa, KOTOPbIE MOXHO HaMTH B pasaene
OKcnnyaraums MHCTPYKLMKM No aKkcnnyatauuu Bawei cuctemsl HPRXD.

Pe3Ka co cKocom

TexHONoOrv4ecK1ue KapTbl pe3Ku

TexHonorMyecKk1e KapTbl KOCOrO Cpe3a HECKOJIbKO OT/IMHAKTCA OT TEXHOOMMYECKHUX KapT 06bIYHOM pe3ku. PaccTosHne
MEXAy pe3akoM W U3genvem npencraenaeT cobom AuanasoH, a He eAMHCTBEHHOE 3HaYeHue, ToMWKWHa MaTepyana
[aHa B BUAE 3KBMBAIEHTHOrO 3HaYeHus, f06aBneH cTonbeL, MUMHUMaNbHOro 3a30pa, U OTCYTCTBYET CTONIGEL, yrOBOro
HanpAXKeHUA.

OKBUBaNIEHTHbIE 3HAYEHWA TOJILLMHBI M [yroBble HAMPAKEeHUA ByayT pasnnyHbIMKA B 3aBUCHMOCTH OT yria pesku. Yron
MpW pesKke CO CKOCOM MOMKET BapbMpoBaThCH B AuanasoHe ot 0° o 45°

PacxogHble peTtanu

[1na npoLeccoB pe3kn CO CKOCOM MCMOMb3yWTe PacXOAHbIE AETaNM, CNeLMaNbHO NpeaHa3HauYeHHbIe A1 KOCOro cpesa.
OTW pacxofHble AeTann onTUMUM3WpPOoBaHbl Ana paboTsl no TexHonorkn PowerPierce™, B KoTopol ana yBennyeHus
TOMLLMHBI NMPOXMIa UCMOMb3YETCA KOHYCHAaA KOHCTPYKLIMA.

Howmepa pgetanen ana peskun 3epkanbHoro otobpamerus cM. B pasaene Crimcok geranen.

Ta6bnuubl KOMNeHcaLluu CKOC

HKnueHTbl, UCnonb3ytoLwmre KOHUYECKHE FOSI0BKK C cMcTeMamu nnasmeHHon peski HPRXD, tenepb moryT
BOCMO/b30BATLCA AMHAMUMYECKUMMU TEXHONIOMMUYECKUMI KapTamu pesku (Mnn Tabnuuamm KoMneHcaLmm)

¢ coBmecTUMbIMK HITY 1 nporpammamn ansa packpos, Y4Tobbl Nonyy4nTe 6onee ToUHble pe3ynbTaTthl Pe3KU
HWU3KOYIrNEPOOMCTON CTalIM CO CKOCOM. DTH CNELMATM3NPOBAHHBIE TEXHONOMMYECKUE KapTbl PE3KU MO3BOMAIOT
onepaTtopam nosly4yaTe HACTPOMKK PE3KKU CO CKOCOM, KOTOpbIE CneLManbHO NpeaHasHayeHbl ANA BbINOMHEHHA
V-06pasHbix pe3oB, A -06pasHbix pe3oB, Y -06pasHbiX pe3oB Ha MOBEPXHOCTH.

[na Tabnmu, KOMNeHcaLUMn peski Co CKOCOM TpebyeTcA cucTema nnasmeHHon peskn HPRXD. Otu Tabnuub
npefHa3Ha4veHbl 418 UCMOJb30BaHUA MPKU PE3Ke HU3KOYrNepoancTon ctanu. HecmoTpa Ha To, 4TO 9T TabnuLbl
BCTPOEHbI B NporpammHoe obecneyvenne HIMY Hypertherm n nporpammHoe obecneyenne ona packpos, MHbopmaums
poctynHa ana Bcex KnmeHtoB HPRXD m MmoxeT 6biTb MCNonb3oBaHa G APYrMMn COBMECTUMbIMKM Nporpammami HIY u
nporpammamu ana packpos. [NoapobHble TexHUYeCKHe cBeAeHNA 06 MCMOMb30BaHNM STUX TabML, KOMMEHCaLLMK CM.

B TexHW4ecKom foxkymeHTe HPRXD Bevel Compensation Cut Charts (TexHonornyeckme KapTsl pe3Ky KOMIeHcaLmm
pesku co ckocom B cucteme HPRXD) (HOMep petanvn 807830). AtoT AOKYMEHT MOMHO HalTK B pasgene «bubnuoteka»
Ha Be6-canTe KomnaHum Hypertherm no agpecy www.hypertherm.com.

Bonee nonpo6Hyto nHpopmaumto cm. B pasaene OnpeneneHms, UCrob3yemMbie pv KOCOM CPpe3e Ha CreayroLlen
CTpaHuLe.
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OnpeaeneHusa, UCNOMb3yeMble MPHU KOCOM cpes3e

Yron cKoca Yron mexay 0CeBoW NIMHUEN pe3aKa 1 NIMHUEN, NeprieHANKYNApHOM 3arotoBke. Ecnu pesak
PaCrosIOKEH NEPNEHAMKYNIAPHO K 3aroTOBKE, Yrofn CKoca paBeH Hynto. MakcumarnbHbIN yron
cKoca cocTasndaeTt 45°.

HomuHansHasga TONWHMHA BepTMKaJ’IbHaH TONWHMHA 3aroToBKH.

OHKBMBaneHTHanA TOJNWHHaA ,D,J'IVIHS. KPOMKHK PE3KK NJTN paCCTOAHME, Ha KOTOPOE nepemeLllaeTca ayra no Mmarepuvany
npun peske. OKBUBaneHTHas TOJIlWMHa paBHa HOMMWHaNbHOM TOJWMHHE, OeneHHoM Ha HOCHHYyC
yrna cKoca. B texHonornyeckom RapTe Pe3Kn npuvBeaeHbl 3Ha4eHnA 9KBMBAJIEHTHOM

TOJLLMHBI.

3azop PaccTosHWe No BepTUKanM OT CaMOM HUKHEN TOUYKM pe3aKa [0 MOBEPXHOCTU 3arOTOBKM.
PaccTosHue mexay PaccTosHWe no npAMoW OT LieHTpa BbiNyCKa pe3aka A0 NMOBEPXHOCTHU 3aroTOBKH,
pe3aKoM W U3aenvem M3MepsAeEMOe Mo OCEBOW JIMHUK pe3aKa. B TexHonornyeckon Kapte pesku NpuBeaeH

[ManasoH pacCTOAHUI Mexay pesakoM v uagenvem. Camoe HU3KOoe 3HaYeHWe OTHOCHTCA
K npAmMon peake (yron ckoca = 0°). Camoe BbICOKOE 3HAYEHUE OTHOCUTCA K KOCOMY Cpeay
noga yrnom 45° ¢ 3asopom B 3 MM.

[yrosoe HanpsmxeHne 3HaueHWe [yroBOro HanpAXeHUa 3aBUCKUT OT yrnia CKOCa W HaNaAKW CUCTEMbl PE3KH.
3HaueHWe [yroBoro HanpsMeHUsa B OAHOM CUCTEME MOKET OT/IMYATbCA OT HACTPOMKK B
APYron cucteme Jaxke nNpu OAMHAKOBOM TOMLWMHE 3aroToBKU. B TexHonornyeckux kaprax
KOCOro cpe3a OTCYTCTBYIOT 3HaYeHWA AyroBbIX HANPAXKEHWHM ANA KOCOro cpesa.
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TexHoNnoru4yecKkue KapTbl NOABOAHON PE3KHU

O630p

Homnanua Hypertherm paspaboTana TexHonormyeckue KapTbl MOABOAHOM PE3KKU ANA NPOLLECCOB Ha
HW3KoyrnepoamcTon ctany npu 80 A, 130 A, 200 A, 260 A 1 400 A. DTK TEXHONTOMMYECKHUE KapTbl MOABOAHOM PE3KU
creumanbHo pa3paboTaHbl 417 PE3KU HU3KOYrNEePOAMUCTON CTaNM TONWKMHOM A0 75 MM NoA Cnoem BoAbl.

MpeumyLwiecTea U KOMMNPOMMUCCHbIE aCNEeKTbl

MNopBogHasn Pe3Ka MOHKEeT CyLeCTBEeHHO COKpaTHUTb YPOBHU LWyMa U AbiMa, XapaKTepHbie O1A 06bI4HOM NTa3MeHHOM
PEe3KH, a TakKe ypOoBEHb APKOCTH nna3mMeHHou ayru. Pa6oTa nop Bogon obecneymBaeT MakCUMaibHO BO3MOKHOE
nogaerieHMe Wyma B Haunbornee LLUMPOKOM Anana3oHe ypOBHeFI CHnbl TOKa. Hanpmmep, A5 6onblMCcHTBA npoueccos
PEe3Kn MmaTtepuana TONLWMHOM A0 75 MM MOM¥HO OXunaathb, 4TO YPOBEHb LWWymMa COCTaBuUT 70 pmumben. ToyHble 3Ha4YeHUA
ypOBHeFI wyma 6y,D,yT 3aBMUCETb OT KOHCTPYKUMK CTONa U MCMNOJIb3YyEeMOro nNpUIoOKEeHUA PE3KU.

OpnHako noABoAHaA peska MOMKET OrpaHUyMTb BU3yasibHble M 3BYKOBbLIE CHIHasIbl, KOTOPLIMW MOTYT BOCMOJIb30BATLCA
OMbITHbLIE OMepaTopskl, 4TOGbI 06eCneyYrTs BHICOKOE Ka4eCTBO PE3KU W MPOBECTH NMPOLLECC PE3KM TaK, Kak He0BX0AMMO.
Peska non BOOOM TaKKe MOKET MOB/IMATbL HA KAYECTBO KPOMKM pesa, B pe3yfbTaTe Yero noBepxHOCTb CTaHOBUTCA
6onee LepoxoBaToM 1 06pasyeTca 60MblUe OKAMHbI.

BEPEMCb!

OnacHocTb B3pbiBa — NoABOAHAA peé3Ka C NpUMEeHEeHHUuem
ropro4yux rasoB UJIK aNIiltOMHUHHUA

3anpelyaeTca BbINOMHATb NOABOAHYIO PE3KY C MPUMEHEHUEM FrOPIOYHMX ra3oB, COAEPKaLLUX
Bogopoa. Mpu HeBO3MOKHOCTH He AONYCTUTb CKONNEHUA BOAOpoAa 3anpellaeTca NpoBoaUTb
pes3Ky anoNMUHHUEBbIX CNISIaBOB Mo, BOAOWH WK Ha BOAAHOM CTOnNe.

3TO MOMXeT NPUBECTHU K B3PbIBOONACHONY COCTOAHMUIO. NMpH BbINOSTHEHUH NNTa3VMIeHHON PE3KHU B TaKUX
YCNOBHUAX BO3MOMHa AeTOHaLHA.

[na BCcex Npoueccos, KOTopble BbINONHAKTCA Nof Boaor (80—400 A), MCMONb3yOTCA PACXOAHbIE AeTanM,
npegHasHaYeHHble A1 06bIMHOM peskM (Peskun nog NpAMbIM YriioMm), MPW KOTOPOK pesak pacrnonaraerca
neprneHaMKYNAPHO MO OTHOLLEHUIO K 3arOTOBKeE.

Tpe6oBaHHUA U OrpaHUYEHHUA

= OTH npouecchl cneLpanbHo paspaboTaHbl A1 PE3KKU HUBKOYTTIEPOAUCTON CTasu TONWKMHOM A0 75 MM nog,
cnoem Boppl. He nbiTaiTech BbINOMHWTL PE3KY B BOAE, ECIIM TOJILLIMHA 3arOTOBKM NpeBbilaeT 75 MM,

= [Mpouecc True Hole™ He coBmecTum c peskow nog Bogow. [pu Mcnonb3oBaHWM BOAAHOIO CTOMA C MPOLLECCOM
True Hole paccTtoaHue mexay ypoBHEM BOAbI U HUKHEW NMOBEPXHOCTHHO 3arOTOBKU JOMKHO COCTaBNATb He
MeHee 25 mm.

= [lna Bcex onepaLui NOABOLHOM PE3KM BO BPEMA ONPELENEHNA MCXOOHOM BbICOTbI JOMKHA ObiTh BKIHOYEHA
nogaya 3aluTHOrO rasa 0 Bo36yHKAEHUA oyru.

- I'IpM BbIMOSIHEHWW NOABOAHOM PE3KKN HENBb3A NUCMNOJIb30BaTb OMMYECKMIM KOHTAKT.
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OnepaTtopbl A0MHKHBI OTKOUUTE OMUYECKMIM KoHTaKT ¢ YITY. Hanpumep, npu ncnonesosanunm YIMY Hypertherm

C CMCTEMOW PeryMpoBKM BbICOTbI pe3aKa pacno3HaBaHWe OMUYECKUM KOHTAKTOM MOMHO OTKJIIOYMTb, YCTAHOBMB
HacTpomke «KoHTakT conna ana OMB» aHauyenne BbIKIT (OFF). Mocne aToro B cucteme no ymonyanuio byaet
MCMNOoJSIb30BaTbCA Pacno3HaBaHWE CUNOM 3aKIMHUBAHMWA, KOTOPOE ABNAETCA allbTEPHATMBHLIM METOA0M Pacno3HaBaHWA
[ANA CUCTEMbI PErYNTMPOBKM BbICOTbI pe3aKa.

OnpepeneHna MCXOLHOM BbICOTbI C MPUMEHEHWUEM CUITbl 3aKIIMHWBAHWA YCTYMaeT No TOYHOCTHU ONPELENEHUI0 UCXOLHOM
BbICOTbl OMMYECKWM KOHTaKkToM. [1oaToMy onepatopaM, BO3MOXHO, MPUAETCA ONTUMU3UPOBATb HACTPOMKY CUITbI
3AKMMHUBAHWA M/UITM HACTPOMKY BLICOTHI Pe3ku (TG0 PacCTOAHME MEHIY PE3AKOM U U3AENUEM) A8 KOMMEHCaLMK
BO3MOXHOIO OTKIOHEHWA 3ar0TOBKU. TO €CTb, 3HA4YEHWE CUITbl 3aKNMHMBAHWA AOMKHO ObITb BbIOPAHO A0CTATOYHBIM AJ1A
TOro, 4TO6bl M36eaTb IOKHOro 06HaAPYKEHUA, HO HE HACTOMIbKO BOJbLLUMM, YTOBLI NpUnaraeMas CrMLLIKOM 6orbluas
cvna Bbi3Bana AepopmaLuio 3aroTOBKM M HemnpaBuIibHOE OnpeaenieHne MCXOAHOM BbICOThl. B 9ToM npumepe 3HaveHne
BbICOTbI PE3KM MOKHO U3MEHUTb U3 TEXHONIOTMYECKOM KapTbl Pe3KK, & 3HaYeHWe CUIbl 3aKNTMHUBaHWA — B NapamMeTpax
HaCTPOMKK CUCTEMbI PErYSIMPOBKM BbICOTHI pe3aKa.

[MonpobHyto MHPOPMALIMIO O HACTPOMKE NOPOra Cubl 3aKMHUBAHUA MTM 06 OTKITFOYEHWM OMUYECKOrO KOHTaKTa CM.
B MHCTPYKLMAX No akcrnyaTaummn HIMY Hypertherm n cnctemsl perynMpoBkum BeicoThl pedaka. [na peskun non Boaon
TaKKe MOMHO HaCTPOMTb anbTepHaTMBHble HIY 1 crucTembl perynMpoBKK BbICOTbI pesaka.

TexHONorn4ecKrue KapTbl pe3Ku

TexHonormvyeckue KapThbl A58 NOABOAHOM PE3KM NPUBOLAATCA ANA KOHKPETHOIO 3HA4YEeHWA CUIbl TOKA BMECTE C APYrMMU
TEXHONMOrMYECKUMU KapTaMi PEe3KW HWU3KOYrePOAMCTOMN CTanM.
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Mpu6nu3suTenbHasa KOMNEHCcaL A LUMPHUHbI pa3pe3a

[MpuBeaeHHble B TaBMLE HUKE 3HAYEHWA LIMPUHBI AaHbl ANA UHPopMaumK. Pasnnuna mexay pasnnyHbiMu
KOHWIrypaLmMAMKU CUCTEM W COCTABaMK MaTepUanosB MOryT MPUBECTHU K TOMY, YTO peasibHble pe3ynbTathl 6yayT
OTNMYaTbCA OT NPUBELAEHHBIX B TAbnumLe.

Mpumeyanve. H/O = HeT paHHBbIX.

MeTtpuueckaa CHU

TonwwuHa (Mmm)

Npouecc 15 | 3 | 5 | 6 | 8 | 10 | 12 | 15 | 20 | 25 [ 32 | 38
HM3HOyrﬂepOA"CTaﬂ CTanb

130 A 02 / BO3ayx H/4, 1,64 1,77 1,81 1,92 2,04 2,11 2,22 2,65 3,43 4,26 4,59
80 A O, / soanyx H/0 1,37 1,63 1,73 1,79 1,91 2,00 2,11 2,72 H/A, H/4, H/A
50A0,/0, 152 | 1,74 | 186 | 18 | 200 | wn | wo | wa | v | wm | o | ow
30A0,/0, 1,35 1,45 1,54 1,56 H/0, H/4 H/4 H/0, H/0, H/L0, H/0, H/4

HepiaBetowana ctanb

130 AH35/N, H/4 H/A H/4 H/4 2,69 2,72 2,77 3,03 2,90 3,25 H/O H/O
130 AN, /N, H/O H/4 H/4 1,83 1,89 1,88 2,42 2,51 3,00 H/4 H/4 H/O
:g%ﬁ Ny /N, H/A H/A H/4, 1,78 2,25 2,73 2,76 3,03 2,90 H/4 H/4 H/A
80AF5/N, H/A H/A 1,02 1,20 1,05 0,96 H/A H/A H/4 H/4 H/4 H/A
45 AF5/N, 0,59 0,38 0,52 0,54 H/4 H/O H/O H/4 H/4 H/4 H/4 H/O
45 AN, /N, 0,49 0,23 H/4 H/4 H/O H/4 H/A H/A H/4 H/4 H/O H/4
ANOMHHHUIA

130 AH35 /N, H/0, H/0, H/0, H/0, 2,70 2,72 2,77 2,36 2,90 1,72 H/0, H/0,

130 A Bo3ayx / BO3ayx H/L, H/L, H/L, 2,09 2,09 2,10 2,19 1,91 1,87 2,23 H/O H/0O

130 A
H5 u N, / N, H/L H/L H/L 2,06 2,39 2,73 2,76 2,00 2,90 H/L H/L H/O

45 A Bospyx / Bo3ayx 1,07 1,10 1,25 1,25 H/O H/O H/AO H/A H/A H/A H/O H/O
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QHCNNYATALMUA

an6ﬂH3HTeﬂbHaﬂ KOMMNeHcauuAa LWWHMPHUHbI pa3pe3a — npoaoJyiHeHue

BpuTaHckaa CHU

TonwmwuHa (aronmos)
Mpouecc 0060 | 0135 | 174 | 5/16 | 38 | 12 | 58 | 34 | 1 |11 | 12

Hu3Koyrnepogucrana ctanb

130 A O, / Bo3ayx H/O 0.066 0.071 0.076 0.080 0.083 0.089 0.104 0.135 0.167 0.181
80 A O, / Bo3ayx H/A 0.054 0.068 0.070 0.075 0.080 0.084 0.102 H/A, H/A H/A
50A0,/0, 0.060 0.063 0.073 0.082 H/A, H/4 H/O H/O H/O, H/O H/O
30A0,/0, 0.053 0.057 0.067 H/O H/O, H/O H/A H/A H/A H/A H/A
HepxaBetowasn cranb

130 AH35/N, H/4 H/4 H/O 0.115 0.121 0.123 0.124 0.125 0.129 H/4 H/4
130 AN, /N, H/A H/A 0.072 0.074 0.083 0.095 0.100 0.118 H/A, H/A H/A
:_é%ﬁ Ny /N, H/A H/O 0.070 0.089 0.107 0.109 0.123 0.114 H/O, H/A H/O
80AF5/N, H/O 0.032 0.047 0.050 0.052 H/A H/O H/A, H/A H/O H/O
45AF5/N, 0.023 0.015 0.021 H/A H/A H/A, H/A H/A H/A H/A H/A
45 AN, /N, 0.019 0.009 0.006 H/A H/A H/A, H/A H/A H/A, H/A H/A
ANIOMHHHUIA

130 AH35/N, H/A H/A H/A, 0.106 0.107 0.109 0.112 0.114 0.120 H/A H/A
130 A Bo3ayx / BO3ayx H/A H/A 0.082 0.082 0.082 0.086 0.071 0.071 0.089 H/A H/A
:_g%ﬁ Ny /N, H/A H/A 0.081 0.094 0.107 0.109 0.067 0.114 H/A, H/A H/A,
45 A Bo3pyx / Bo3ayx 0.042 0.043 0.049 H/O H/O H/0O H/O H/O H/0O H/O H/O
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QHCIJIYATALUMUA

HM3K0yrﬂep0nMCTaﬂ CcTanb CKOpOCTH NOTOKa — N/MHUH / Ky6.dyT/uac
O, Bosayx

nnasmoobpasyrowmm / 3aLUMUTHBIN
OQ p yrow 02 L [o Bo3GywaeHWA ayrv 0/0 43 /90

30 A Mpu peske 25 /52 0/0

Mpumevanue. [Ona Mcnonb3oBaHWA AAHHOIO NPOLLEecca AOMKHA ObiTh MOACOEAMHEHA Nojaya Bo3ayxa.
OH ucnonb3yeTcA B KaYecTBe rasa, NogaBaemMoro Lo Bo36yHKAeHWUA oyru.

0))) 9 D

220747 220194 220754 220193 220180 220192 220340
MeTtpuyeckaa CHU
Paccroanme Bpewms
suioprwon | Sommmmyes | owomaronew | T | R oy poon 2T O sy
W uagenvem npoura
lMnaamoo6pa3. | awmTHbin | Mnasmoobpas. | SawwTHbii | Mnasmoobpas.| 3awmTHsii - Bonrsl " /M " Hoa¢4;mumem, CeryHas
ra3 ras ra3 ra3 ra3 ras Yo
0,5 114 5355 0,1
0,8 115 4225 0,2
17 17 1 116 1,3 3615 2,3
1,2 117 2865 0,3
1,5 119 2210
0, 0, 78 94 180
2 120 1490
35 0,4
2,5 122 1325
7 3* 123 15 1160 2,7 0,5
75 4* 125 905 07
6* 128 665 1,0
BpuTaHcKkaa CHU
YcraHoBKa nogauv rasa 3apanve nogaun Tonwmna | [yrosoe Paccroskme Cropocts|  McxogHas BeicoTa Bpewa
Bei6op rasos Meay pe3akom 3a[epHKH
10 BO3GyKAEHNA [yru rasa npu pesxe mMaTepH1ana | HanpsmeHue pesKu npoura
W usgenvem npoura
lMnasmoo6pas3. | 3awmTHbin |Mnasmoobpas. | 3awwmTHbli | Mnasmoobpas.| 3alumuTHsii [IOAMBL BonsTh LLoMMbI iori/MiH]| il Hoa¢d(>)mumem, Cerynasi
ras ras ras ras ras ras Yo
0.018 215
114 0.1
0.024 200
0.030 115 170 0.2
17 17 0.05 0.09
0.036 116 155
0.048 117 110 0.3
0, 0, 78 94 0.060 119 85 180
0.075 120 60
35 0.4
0.105 122 50
7 0.135* 123 0.06 40 0.1 0.5
75 3/16* 30 0.7
128
1/4* 25 1.0
MapKkupoBKa
Cuna Toxa PaccTosHue memay CropocTb [yrosoe
YcTaHoBKa nogauv rasa YcTaHoBKa nopaum pe3akoM v M3fenmem pacKpoa HanpsxeHne
Beibop rasos -
[0 BO3BYMHAEHNA AyrK rasa npu peske ; aroiin/
A MM [IHOUMbI MM/MUH i Bonbtel
N, N, 10 10 10 10 15 2,5 0.10 6350 250 105
Ar Boagyx 90 10 90 10 9 2,5 0.10 2540 100 80

* D,J'IH AaHHbIX 3HaYeHUM TONWMKHbI pEKOMEHAYEeTCA NUCNOJIb30BaTb CUIrHa/l OKOHYaHWA NpoMKura.
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QHCNNYATALMUA

HM3K0yrnep0nlf|CTaﬂ CcTalnb CHOPOCTH NOTOKa — N/MHUH/KY6.dyT/Hyac

O, nnasmoobpasytowmin / O, 3aLMTHBIM O: Boanyx

2 2 [lo Bo36yxaeHUA oyrv 0/0 43 /90
50 A Mpu peske 25 /52 0/0

Mpumevanre. [na Mcnonb3oBaHWA AAHHOIO NPOLLEcCa AOMKHA ObiTh MOACOEAMHEHA Nojaya Bo3ayxa.
OH “cnonb3yeTcA B KaYecTBe rasa, NogaBaemMoro A0 Bo36yHKAeHWUA oyru.

DE i

220747 220555 220754 220554 220553 220552 220340

MeTtpuueckaa CU

PaccrosHue Bpems
3apartb nopady raza YcTaHoBKa nopaum Tonwwuna | [yrosoe CropocTb|  McxonHas BbicoTa
Boi6op rasos MeAy pe3akom 3a[lepHKA
[0 BO3BYKAEHUA Oyrut rasa npu peske MaTepHana | HanpsmeHe pesku npoura
n uspgenvem npommra
lMnaamoo6pas. | awuTHbli |Mnazmoobpas. | 3aiwmtHsii [1a3voobpas.|3awwuTHsli - BonsTh i w1 Koadduupenr, Coryas
ras ras ras ras ras ras %
0,8 110 6500
1 111 1,0 5000 2,0
1,2 112 4150 0,0
1,5 114 3200
2 115 1,3 2700 2,6
2,5 117 2200 0,1
o, o, 70 30 81 14 200
3 119 1800 0,2
4 121 156 1400 3,0 0,3
5 122 1200 0,4
6 126 950
7 128 2,0 780 4,0 0,5
8 130 630
BpuTaHcKaa CHU
Paccrosnue Bpewma
suiopras | S| Vowomaroe | Tonuta | Aot sy o OO MO T
W usgenvem npoxura
lMnaamoo6pas3. | awwmTHbli |Mnazmoobpas. | 3awmtHsii [nasvoobpas.|3almTHbIi [IoMbI BorbT ORI i/ mroiisl Hoad)d())wuwem, Ceryan
ras ras ras ras ras ras Jo
0.030 110 270
0.036 0.04 210 0.08
0.048 112 160 0.0
0.060 114 126
0.075 115 0.05 110 0.10
0, 0, 70 30 81 14 200
0.105 118 80 0.1
0.135 120 60 0.2
0.06 0.12
3/16 121 50 0.3
1/4 125 35
0.08 0.16 0.5
5/16 130 25
MapKkupoBKa
Crna ToKka PaccTosHue meway CropocTb [yrosoe
Bui6on rasos 3apatb nogady rasa YcTaHoBKa nogaym pe3akom u nuspenvem pacKkpos HanpAxeHe
P 10 BO36yKAEHNA fyriA rasa npu peaxe . aronm/
A MM [IHOWMbI MM/MWH i Bonbtbl
N, N, 10 10 10 10 15 2,5 0.10 6350 250 118
Ar Boapyx 90 10 90 10 9 2,5 0.10 2540 100 77
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QHCIJIYATALUMUA

HM3K0yrﬂep0nMCTaﬂ CTalnb CHOPOCTH NOTOKa — n/MuH / Ky6.dpyT/uac
o o O, Bosayx
O, nnasmoobpasyroLmm / BO3ayX 3aLlMTHbIN
2 p ytow Ay L [lo Bo36yxaeHUA oyru 0/0 76 /161
80 A Mpn peake 23/ 48 41/87
P OB =
220747 220189 220756 220188 220179 220187 220340
MeTtpuuyeckaa CHU
YcraHoBKa nogayu rasa YcraHoBKa nopayu Tonwmuna | [yrosoe Paccrostie Cropoctb|  McxoaHas Bbicota Bpeus
Bei6op rasos Memay pe3akom 3aflepHKM
10 BO36YKAEHUA Ayru rasa npu peske MaTepuana | HanpsmeHue pesku npoura
W U3penvem npoura
MMnasmoo6paa. | 3awmTHbIi | Mnasmoo6pas. | 3awmTHbli | Mnasvoo6pas. |3awmTHbIi - BonsThi " N . KO3DPULMEHT, Coryran
ras ras ras ras ras ras %
2 112 9810 o1
2,5 115 25 7980 38 150 '
3 117 6145 09
4 120 4300 '
23
5 121 3670 03
0, Boapayx 48 23 78 6 123 3045 4,0 200 '
8 125 2,0 2430 0,4
10 127 1810 0,5
12 130 1410 50 07
10 15 133 1030 ' 250 0,8
20 135 25 545 6,3 0,9
BputaHcKkaa CHU
YcraHoBKa nopaun rasa YcraHoBka nopayn Tonwmua | [yrosoe Paccronrine Cropoctb|  McxoaHas BbicoTa Bpeun
Bui6op rasos 6 maTepnana | Hanpsene | oY PESKOM| s npomura SanepHKn
[0 BO3GYHAEHWA Ayrit rasa npv peske p p 1 Manenvem p p npokHra
IMnaamoo6pa3. | 3awwmTHbii | Mna3voobpas. | awmTHsiM | Mnazmoobpas. |3awmTHbI f— Bonsr oMb ioiin/ui| it KO3PGULMEHT, Coryua
ras ras ras ras ras ras %
0.075 112 400 o
0.105 115 0.10 290 | 0.15 150 '
0.135 117 180 0.2
23 3/16 120 155 '
1/4 123 110 0.3
o, Boapnyx 48 23 78 0.16 200
5/16 125 96 0.4
0.08
3/8 127 75 0.5
1/2 130 50 0.7
0.20
10 5/8 133 37 250 0.8
3/4 135 0.10 25 0.25 0.9
MapKupoBKa
Cuna Toxa PaccrosHue memay CropocTb Jyroeoe
Bui6oD 4308 YctaHoBKa nogayu rasa YcraHoBKa nogaum PEe3aKkoM v U3aenMem packpoa HanpsxeHne
P A0 BO3BYMAEHUA Ayru rasa npu peske . Aroim/
A MM [IHOMMbI MM/MUH i Bonbtel
N, N, 10 10 10 10 15 25 0.10 6350 250 130
Ar Boapnyx 50 10 50 10 15 3,0 0.12 2540 100 78
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QHCNNYATALMUA

Kocoun Ccpeé3 Ha HU3KoyrnepoaumcCTou ctajiuv CKOpOCTH NoToKa — n/MHH / Ky6.pyT/vac
O, nnasmoobpasytolmit / Bo3ayX 3aLMTHbIMN O, Boaayx
2 [o Bo3GywaeHWA ayrv 0/0 47 /100
80 A Mpu peske 23/48 | 47/100
< ?\
0) w [\ — )
)
220637 220742 220845 220806 220179 220802 220700
MeTtpuuyeckaa CHU
. | 9xBuBaneHTHan | Paccrosxue Bpemsa
B YcTaHoBKa nogayv rasa YcTaHoBKa nogaym MuHUManbHbIA CropocTs|  McxogHan BbicoTa
b6op rasos 0 BO3BYMKAEHNA Ayru rasa npu pesxe 3a30 TONUHMHA MEMIl PESBKOM | npomura SanepHKY
A y y pap P matepuana 1 U3genmem P P npomra
[Mnaamoo6pas. | 3awuTHsi | nasmoobpas. | 3awmTHbii | Mnasmoobpas. | awwmTHsii i i [vanazo, vt | wwlwne | K03¢¢0MLI,MeHT, CoryHam
ras ra3 ras ra3 ra3 ra3 Yo
2 9810 01
2,5 2,5-8,6 7980 38 150 '
3 6145
0,2
4 4300
39
5 3670 03
0, Boanyx 48 39 78 2,0 6 3045 40 200 '
8 2,0-8,6 2430 0,4
10 1810 0,5
12 1410 0,7
50
17 15 1030 250 08
20 2,5-8,6 545 6,3 0,9
BputaHcKaa CHU
. | OxBMBaneHTHan | PaccrosHie Bpems
B YcTaHoBKa nopayv rasa YcTaHoBKa nogauu MuHUMaNbHbIA Cropoctb|  McxoaHas bicota
bI6Op rasos TOMNIWMHA MMy Pe3arom 3a0epKKM1
[0 BO3BYKAEHUA Ayri rasa npu pesxe 3a30p pesku npoura
martepuana W M3genvem nposura
Mna3moo6pas. | 3awuTHsiit | Mnasmoobpas. | 3awmHbii | Mnasvoobpas. | awmHsii Liovb IOHMbI vanazor, aroiiv o/ aroiivs Hoe¢di)wumem, Cotyhay
ras ra3 ras ras ra3 ras Yo
0.075 400 01
0.105 0.1-0.34 290 0.15 150 ’
0.135 180
0.2
39 3/16 155
1/4 110 0.3
0, Boagyx 48 39 78 0.08 0.16 200
5/16 96 0.4
0.08-0.34
3/8 75 0.5
1/2 50 0.7
0.20
17 5/8 37 250 0.8
3/4 0.1-0.34 25 0.25 0.9
MapKkupoBKa
Cuna ToKa Paccrotue mexay CropocTb packpos fyrosoe
BuGon rasos YcraHoBKa nogayv rasa YcraHoBKa nogauu pesakom 1 usnenvem HanpseH1e
P [0 BO30YKAEHUA ayru rasa npu pestxe . aroim/
A MM LItOVMbl MM/MUH WH Bonbthl
N, N, 10 10 10 10 15 25 0.10 6350 250 130
Ar Boagyx 50 10 50 10 15 3,0 0.12 2540 100 78
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QHCIJIYATALUMUA

NMoaBoaHaa pe3Ka HU3KOYIrnNepoauCToOM CTanm

Mo BooOM MOMHO BbINOMHATL PE3KY HA PACCTOAHUKU He Bonee
75 MM OT NOBEPXHOCTU BOAbI

80 A

O, nnasmoobpasytowmi / Bosayx 3awutHbIM

CKOpOCTH NoToKa — n/MuH / Ky6.pyT/4Hac
0O, Boaayx

[o Bo3GywaeHWA ayrv 0/0 76 /161
Mpu peske 23/48 41 /87

B Tm —

220747 220189 220756 220188 220179 220187 220340
MeTtpuuyeckaa CHU
PaccrosaHue Boews
YcraHoBKa nopayv rasa YcraHoBKa nogayu TonwmuHa [yrosoe meway CropocTb WcxogHan P
Bei6op rasos 3a/iepKKN
10 BO3GyKAEHNUA Ayru rasa npu peske MaTepuana (HanpsmeH1e| pesakom i | pesku BbICOTa NPOMra
npomura
uagenvem
Mnaamoo6pa3. | 3awmTHbiA | Mnasvoobpas. |3awmTHbii | Mnasvoobpas. |3almTHbIN M BorbT . /i i H03¢¢0M|.|,M9HT, Ceryhasl
ra3 ras ra3 ras ras ras Yo
4 116 3877 0,2
5 118 3407
23 6 122 2746 4,0 200 03
0, Bosayx 48 23 78 8 125 2,0 2162 ’
10 129 1639
12 132 1271 0,5
10 5,0 250
15 136 922 0,7
BputaHckaa CHU
PaccTosHue Boews
YcraHoBKa nogauu rasa YcTaHoBKa nogaum Tonwmna | [yrosoe meway | CropocTb McxoaHas P
Bei6op rasos 3aziepkKn
10 BO3GyKAEHNA Ayru rasa npu pesxe MaTepuana [HanpsmeH1e| pesakomu | pesku BbICOTA MPOMMra
npomura
uanenvem
Mnaamoo6pa3. | 3awmTHbiN | Mnasvoobpas. |3awmTHsii | Mnasvoobpas. |3almTHbIN [IoAMbI BorbT moimbl | arosim/witk | ol H03¢¢0M|.|,M9HT, Ceryhasl
ra3 ras ra3 ras ras ras Yo
0.135 115 0.10 162 0.150 150 00
3/16 117 140 '
23 1/4 123 99 0.3
0.16 200
o, Boaayx 48 23 78 5/16 125 . 86 0.4
3/8 128 ' 68 0.5
1/2 133 45 0.7
10 0.20 250
5/8 137 33 0.8
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QHCNNYATALMUA

HHSHOVI'J'IepOp‘MCTaH cTanb CKOPOCTH NOTOKa — n/MuH / Ky6.dyT/uac
O, Nnaamoobpasytolmii / BO3ayX 3aLMTHbIN O, Boaayx
2 [o Bo3GywaeHWA ayrv 0/0 102/ 215
130 A Mpw peake 33/70 45/ 96
AW
@ JP c—rD
220747 220183 220756 220182 220179 220181 220340
MeTtpuuyeckaa CHU
YcraHoBKa nogayu rasa YcraHoBKa nogayu TonwuHa [yrosoe Paccroste CropocTtb|  McxopHas BeicoTa Bpeus
Bei6op rasos Meway pe3akom 3aflepiKM
10 BO36YKAEHUA Ayru rasa npu peske MaTepuana |Hanpamerme pesku npoura
1 u3pen1em npoura
Mnasmoobpas. | 3awmTHbIA |nasvoobpas. | 3awuTHbIi |Mna3moobpas.|3almTHbIN - BonsThi " i/ " K03¢¢0MLIMGHT, Coryram
ras ras ras ras ras ras Yo
3 124 25 6505 5,0 0,1
4 5550 0,2
28 126
5 2,8 4795 5,6
6 127 4035
32 0,3
8 129 3360 200
3,0 6,0
10 130 2680
o, Boagayx 32 84
12 132 33 2200 6,6 0,5
15 135 1665 0,7
22 3.8
20 138 1050 7.6 1,0
50 25 141 4,0 550 190 1,8
32 160 375
45 lMyck Ha Kpato
38 167 255
BputaHcKkaa CHU
YcTaHOBKa Nnojaum raza YcTaHoBKa nogaum Tonwmna | [yrosoe Paccrostve CropocTb|  McxoaHas BbicoTa Bpews
BeiGop rasos Me/y pe3aKkom 3a/lepHKM
A0 BO36YHAEHUA Ayri rasa npv peske MaTepuana |Hanpsser1e pesku npomura
W U3envem npomura
Mnaamoobpas. | awmtHbin |Mnasvoobpas. | 3awuTHbii |Mna3moobpas.|3awmTHbIn ZIOHMbI Bonirsl Lo croii/us| aroib Koaq)qaomumem, Corynau
ras ras ras ras ras ras Yo
0.135 124 0.10 240 0.20 0.1
28 3/16 126 190 0.2
0.11 0.22
1/4 127 150
32 5/16 129 132 0.3
0.12 0.24 200
3/8 130 110
0, Boapnyx 32 84 1/2 132 0.13 80 0.26 0.5
5/8 135 60 0.7
22 0.15
3/4 138 45 0.30 1.0
59 1 141 0.16 20 190 1.8
1-1/4 160 15
0.18 Myck Ha kpato
1-1/2 167 10
MapKkupoBKa
Cwna Toka PaccTosHue memay CropocTb [yrosoe
Bui6oD 4308 YcrtaHoBKa nogayu rasa YcraHoBKa nogaum pesaxkom v u3aenmem packpoa HanpsxeHne
P [0 BO3BYHAEHUA Ayru rasa npu peske . Aoim/
A MM [HOVMbI MM/MWH v Bonbtel
N, N, 10 10 10 10 15 25 0.10 6350 250 130
Ar Boapnyx 50 10 50 10 15 3,0 0.12 2540 100 75
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QHCIJIYATALUMUA

Kocon cpe3 Ha HU3KOoYrnepoaAUCTOM CTalln CKOpOCTH noToKa - n/MuH / Ky6.dyT/4ac
o o (e} Boanyx
nnasm wn /B X UTHBIM 2
02 as 006pa3y+ou_|, OSD'y satl [o Bo3GywaeHWA ayrv 0/0 64 /135
Mpu peske 33/70 45/ 96

@ JJ —F»

220637 220742 220740 220646 220179 220649 220700
Mpumevanve.  OuanasoH yrnos ckoca — ot 0° go 45°.

MeTpuueckaa CHU

. | 9xBUBaneHTHasa | Paccrosxie Bpems
YcTaHoBKa nojayM rasa YcTaHoBka nogauu MuHUManbHbI Cropoctb | McxopHas Bbicota
BbiGop rasos TOMWAKHA | Meway pesakom 3a/lepHKM
A0 BO36YMAEHHA [iyry rasa npu peske 3a30p peaKim npoura
maTepuana ¥ u3penvem npoMura
Mnaamoo6pas. | 3awwrHbii | Mnasvoobpas. | SawmTHbii | Mnasmoo6pas. | 3awuTHsii - o [vanason, w | wwiu | waw H03¢(E)MLI,MeHT, Cotyhau
ras ras ras ras ras ras %
3 2,5-8,6 6505 5,0 0,1
o1 4 5550 0,2
5 2,8-8,6 4795 5,6
6 4035
03
8 3360 200
23 3,0-8,6 6,0
10 2680
0, Boanyx 15 84 2,0
12 33-8,6 2200 6,6 05
15 1665 07
15 3,8-8,6
20 1050 76 1,0
25 4,0-8,6 550 190 1.8
32* 375 10,2 220 40
33 45-8,6
38 255 Myc Ha Kpato
BputaHcKkaa CHU
. | 9xBHMBanenTHana | Paccrosxue Bpewms
YcTaHoBKa nopayn rasa YcraHoBKa nopaun MuHUManbHbli Cropocts | McxopHas Bbicota
Bui6op rasos 0 BO3BYHAEHNA Ayru rasa npu peske 3a30] TONWHHE MEMAY PESANOM| o i npoxura sanepHm
A YHA ny pup P MaTepuana nunszgenvem P P npomura
Mna3moo6pas. | 3awwmtHbii | Mnasmoobpas. | 3awmTHbii | Mnasmoobpas. | 3aiwmTHsli —— oMb ﬂmane}:«xoﬂ, groim/ns | ol K09bDULIMEHT, Coryra
ras ras ras ra3 ra3 ra3 AtoMM %
0.135 0.10-0.34 240 0.20 0.1
21 3/16 190 0.2
0.11-0.34 0.22
1/4 150
5/16 132 0.3
0.12-0.34 0.24 200
23 3/8 110
0, Boagyx 15 84 0.08 1/2 0.13-0.34 80 0.26 0.5
5/8 60 0.7
15 0.15-0.34
3/4 45 0.30 1.0
1 0.16-0.34 20 190 1.8
1-1/4* 15 0.40 220 4.0
33 0.18-0.34
1-1/2 10 Myck Ha kpato
MapK1poBKa
Cuna ToKa Pacorostye ey CropocTb packpos Ayrosoe
BuiboD ragos YcTaHoBKa nogayu rasa YcraHoBKa nogauu pesakom 1 uanenvem HanpseH1e
P A0 BO36YHKAEHUA [iyry rasa npu peske ; o/
A MM LItOVMbl MM/MUH H Bonbthl
N, N, 10 10 10 10 15 25 0.10 6350 250 130
Ar Boanyx 50 10 50 10 15 3,0 0.12 2540 100 75

* PekomeHZaumM Anf Npoxura H1U3KOYriepoarucTon ctanu TonwmrHorn 32 mm. 1. BrntounTe nopady rasa fo Bo36ymaeHWA fyrv B X0A€e paboTbl AaTyMKa UCXOAHOM
BbICOTBI. 2. MICronb3yiTe OMMYECKNIA KOHTAKT B XOA€ PaboTbl AaT4MKa MCXOAHOM BbICOTbI. 3. [pM NpokMre MCNONbL30BYTE CMrHAM OKOHYAHMA MPOMKMIa.
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QHCNNYATALMUA

NMoaBoaHaa pe3Ka HU3KOYrNepoanuCToOn CTanum

Moa BopoOM MOMHO BLINOMHATL PE3KY HA PACCTOAHUKW He Bonee
75 MM OT NOBEPXHOCTH BOAbI

O, nnaamoobpasytowmii / Boaayx salwmTHbIM
130 A

CKOpOCTH NOTOKa — N/MUH / Ky6.dyT/4Hac

O, Boaayx
[o Bo3GywaeHWA ayru 0/0 102/ 215
Mpn peske 33/70 45/ 96

D Tm —

220747 220183 220756 220182 220179 220181 220340
MeTtpuueckaa CHU
PaccrosaHue Boewsn
YcTaHoBKa nogayv rasa YcraHoBKa nogayu TonwwuHa [lyrosoe Mexay CropocTb McxopHas BbicoTa P
Bbi6op rasos 3a7lepHKH
10 BO3OYKAEHNSA [yri rasa npv peske mMaTepuana | HanpsKeH1e | pe3akoM 1 pesku nposura owMra
uagnenvem P
Mnaamoo6pa3. |3awmtHbit| Mnasmoobpas. |3awmtHbii | Mnasmoobpas. |3atuTHsl - BonsThi " o " Hoa¢4z)wuwem, Cotyram
ra3 ra3 ras ras ra3 ra3 Yo
28 5 127 28 4212 5,6
8 129 2998 0,3
3,0 6,0
0, Boaayx 32 32 84 ” 10 131 2412 200
12 133 3,3 1980 6,6 0,5
15 138 38 1497 7,6 0,7
BbpuTaHckaa CHU
PaccroaHve Boews
YcTaHoBKa nogayv rasa YcTaHoBKa nogaym TonwwuHa [yrosoe meway CropocTb McxopHas BeicoTa P
Bei6op rasos 3aaepHKA
A0 BO3GyKAEHNA [iyri rasa npv peske maTepuana | HanpsKeH1e | Pe3akoM 1 pesku nposura oOHTa
uagenvem P
Mnaamoobpas. |3awmtHbii | Mnasmoobpas. |3awmtHbii | Mnasmoobpas. |3awmTHbIA [IOHMbI BorbT moivl | groiiv/um | v K03¢¢OwuweHT, Ceryan
ra3 ra3 ras ra3 ra3 ra3 Yo
3/16 127 171 0.2
28 0.1 0.22
1/4 126 135
5/16 129 119 0.3
32 0.12 0.24
0, Boaayx 32 84 3/8 130 99 200
22 1/2 134 0.13 72 0.26 0.5
5/8 140 54 0.7
0.15 0.30
52 3/4 144 4 1.0
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QHCIJIYATALUMUA

Hep)'l(a BewllaAa CTalb CKOpOCTH NOTOKa — N/MUH/KY6.pyT/vac
. -« N
N, nnaamoobpasytowmmt / N, 3awmTHbIN P —— e
45 A Mpn peske 75/ 159

G P D

220747 220202 220755 220201 220180 220308 220340

MeTtpuuyeckaa CHU

YctaHoBKa nogayu rasa YcraHoBKa nogayu Tonwwuua | [yrosoe Paccroste CropocTtb|  McxopHas BeicoTa Bpeus
Bei6op rasos Mewy pe3akom 3aflepiKm
A0 BO30YHAEHNA [iyri rasa npu peske mMaTepH1ana | HanpsmeHve pesku npoxura
1 u3gen1em npoxura
lMnasmoobpa3. | 3awmTHbIN |Mnasvoobpas. | 3awumTHbIr [[nasmoobpas, 3aluuTHsIM - BonbThi " N " Hoa¢4;wuwem, CoryHan
ras ras ras ras ras ras Yo
0,8 6380 0,0
1 94 5880 0,1
1,2 5380
1,5 95 4630
N, N, 35 5 62 49 25 3,8 150 0,2
2 97 3935
2,5 101 3270
3 2550
103 0,3
4 1580
BputaHcKkaa CHU
YcTaHOBKa Nnojaum raza YcTaHoBKa nopaum Tonwwuna | [yrosoe Paccrostve CropocTb|  McxonHas BbicoTa Bpews
BeiGop rasos Me/y pe3aKkom 3a/lepHKM
A0 BO36YHAEHUA Ayri rasa npu peske MaTepH1ana | HanpsmeHue pesku npomura
W U3envem npomura
Mnaamoo6pas. | awmtHbin |Mnasmoobpas. | 3awmTHbii [Mnasmoobpas, 3awmtHsik IOFMbI Bonrsl oMb croii/us| aroibl HOSd)d(J)MLLMeHT, Corynau
ras ras ras ras ras ras )
0.036 240 0.0
94
0.048 210 0.1
0.060 95 180
N, N, 35 5 62 49 0.10 0.15 150
0.075 97 160 0.2
0.105 101 120
0.135 103 75 0.3
MapKkupoBKa
Cwna Toka PaccrosHue memay CropocTb [yrosoe
Bui6oD 4308 YcraHoBKa nogayu rasa YcTaHoBKa nogayu pesakom v u3aenmem packpoa HanpsxeHue
P [0 BO3BYHAEHUA Ayru rasa npu peskxe . Aoim/
A MM [HOVMbI MM/MWH v Bonbtel
N, N, 10 10 10 10 15 25 0.10 6350 250 85
Ar N, 90 10 90 10 12 25 0.10 2540 100 65

Mpumevanue. [lpu aTom npouecce popmupyeTca 6oniee TEMHaA KPOMKa PE3KM, YEM MNMPU NMPOLLECCE PE3KK
HepaBetoLen ctanu npu 45 A, F5/N,.
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QHCNNYATALMUA

Hep)'l'(aBel'Ol.l.l‘aﬂ CcTalnb CKOPOCTH NOTOKa — N/MuH / Ky6.dpyT/uac
o o F5 N,
F5 nnasmoobpasytowmin / N, 3aLmTHbIN Tlo sostymaomm sy 070 YEVEY
45 A Mpw peake 8/17 65 /138

)

220747 220202 220755 220201 220180 220308 220340

MeTtpuuyeckaa CHU

YcraHoBKa nopayu rasa YcraHoBKa nogayu Tonwwuna | [yrosoe Paccroskme Cropoctb|  McxopHas BbicoTa Bpews
Bei6op rasos Mewzy pe3aKkom 3a[epHKA
10 BO3GyKAEHNA [yri rasa npv peake mMaTepH1ana | HanpskeHve pesku nposura
1 U3pen1em npoxura
[Mnasmoo6paa. | 3awuTHbli [[Mnasmoobpas. | 3awmTHsii ([nasvoobpas.| 3awmTHbIM - Bonsth: " N KOIDPHULIMEHT, Cotyra
ra3 ra3 ra3 ras ras ra3 %
0,8 6570
1 5740
99
1,2 4905
0,2
1,5 3890
49 25 150
F5 N, 35 18 62 2 101 3175 38
2,5 102 2510
103 2010
0,3
104 1435
11 6 110 2,0 845 190 0,5
BputaHckaa CHU
PaccroaHve Bpewms
YcTaHoBKa nopayu rasa YcTaHoBKa nogayu Tonwmna | [yrosoe CropocTb|  McxopHas Beicota
Bei6op rasos Mezy pe3akom 3a[1epPHKI
10 BO3GyKAEHNA [yri rasa npv peake maTepu1ana | HanpskeHve pesKu nposura
1 U3penvem npoura
Mnaamoo6pas3. | 3awmtHbli |[nazmoobpas. | 3aiwmTHsii ([Tnazmoobpas.| awmTHbIi [IOFMbI BonsT oMb ioim/winH] groiinsl KO3GOULMEHT, Ceryan
ras ras ras ras ras ras %
0.036 240
0.048 99 190
0.060 150 0.2
49 0.10 150
0.075 100 130
F5 N, 35 18 62 0.15
0.105 102 90
0.135 104 65 0.3
3/16 108 45 0.4
11 0.08 190
1/4 110 30 0.5
MapKupoBKa
Cwna Toka PaccrosHie meway CropocTb [lyrosoe
YcTaHoBKa nogaun rasa YcTaHoBKa nopaum pesaxoM n nspenmem pacKpos HanpAmeHne
Boi6op rasos -
[0 BO3BYKAEHUA AyrK rasa npu peake . aroim/
A MM LHOUMbI MM/MWH i Bonbtbl
N, N, 10 10 10 10 15 25 0.10 6350 250 85
Ar N, 90 10 90 10 12 25 0.10 2540 100 65

Mpumeyanue. [Mpu atom npouecce popmupyeTca 6onee 6necTAlLan KPOMKa PE3KK, HEM NMPKU NPOLLECCE PE3KK
Hepasetowen ctanm npun 45 A, N,/ N,
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QHCIJIYATALUMUA

Pe3Ka HepXaBeloLleH CTasiu C UCNOJIb30BAHUEM | Cropoctu noToka - n/mu / Ky6.dyT/vac
TexHonoruu HDi FS N,
. . [o Bo36yxaeHWUA ayru 0/0 76 /160
F5 nnasmoobpaaytowmin / N, 3amTHbIN Mpw peare 20/42 | 58/122
60 A

220747 220815 220814 220847 220180 220339 220340

MeTpuueckaa CHU

PaccrosHue Boew
Bu6op rasos YcTaHoBKa nogayu rasa YcTaHoBKa nopadun TonwwuHa [yrosoe vewgy |Cropoctb| McxopHas Bbicota 5 ’; 1
P A0 BO30YHAEHNA iyri rasa npwu peske MaTeprana| HanpsmeHe | pesakoMm U | pesku npoura ;ﬂoﬁwra
uagen1em P
Mnaamoo6pas. | 3awmTHbii | Mnasmoobpas. | 3awmTHbii | Mnasmoobpas. | 3awmTHbI - Bonsrsl - w1 Hoscbd;wuweHT, CoryHan
ras ras ras ras ras ras )
3 114 2770
35 4 117 2250 0,3
F5 N, 70 40 90 2,0 4,0 200
5 118 1955
45 6 120 1635 0,5
BputaHckaa CHU
PaccTosHve Boews
BLi6op rasos YcTtaHoBKa nopayu rasa YcTaHoBKa nopayu Tonwmna | [yrosoe vewpy |Cropoctb| McxonHas Bbicota 3 F; S
P A0 BO3BYHKAEHWA [yrit rasa npv peske MaTepuana| HanpsieH1e | pe3akoM U | pesku npomura anep
npoxura
uagenvem
lMnasmoo6pas. | awmTHbii | Mnaamoobpas. | 3awmTHbIi | Mnazmoobpas. | 3almTHbIi [IOHMbI BonbT proiimbl it/ groiivb H03¢(1;MLLMGHT, Cerynasi
ras ras ras ras ras ras Yo
0.105 113 120
35 0.135 116 95 0.3
F5 N, 70 40 90 0.08 0.16 200
3/16 118 80
45 1/4 120 60 0.5
MapKkupoBKa
YcTaHoBKa Cuvna PaccTosHue mexay CropocTb [yrosoe
Bu6on rasos rnofayv rasa YcTaHoBKa nogaum TOKa pe3akom W U3aenrem MapKUPOBKH HanpameH1e
P A0 BO30yHKAEHNA rasa npu peake B B
ay A MM QHOMMb MM/MWH | mrorm/MuH | BonbTbl
N2 \03 10 10 10 10 15 2,5 0.1 6350 250 95
Ar N2 90 10 90 10 8 2,5 0.1 2540 100 82
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QHCNNYATALMUA

Hep)'l(a BewllaAa CTtalb CKOPOCTH NOTOKa — n/MuH / Ky6.dpyT/uac
o o F5 No
F5 nnasmoobpasytowmi / N, 3alUTHbIM
p ytou, 2 L [o Bo36ywaeHWA ayrv 0/0 67 /142
80 A Mpw peake 31/65 | 87/185
@ c I ==
220747 220338 220755 220337 220179 220339 220340
MeTtpuuyeckaa CHU
YcraHoBKa nogayu rasa YcraHoBKa nogayu TonwuHa [yrosoe Paccroste CropocTtb|  McxopHas BeicoTa Bpeus
Bei6op rasos Mewy pe3akom 3aflepiKM
10 BO36YKAEHUA Ayru rasa npu peske MaTepuana |Hanpamerme pesku npoura
1 u3pen1em npoura
IMnaamoo6pas3. | 3awuTHbii |[nasmoobpas. | 3awwmTHbli [nasmoobpas.| 3almTHbIi - BonsThi " i/ " K03¢¢0MLI,M9HT, Coryran
ras ras ras ras ras ras Yo
108 3,0 2180 45 0,2
110 2,7 1700 41 03
F5 N, 33 23 65 60 6 112 25 1225 38 150 '
8 116 895 0,4
3,0 45
10 120 560 0,5
BputaHcKkaa CHU
YcTaHOBKa Nnojaum raza YcTaHoBKa nogaum Tonwmna | [yrosoe Paccrostve CropocTb|  McxoaHas BbicoTa Bpews
BeiGop rasos Me/y pe3aKkom 3a/lepHKM
A0 BO36YHAEHUA Ayri rasa npv peske MaTepuana |Hanpsser1e pesku npomura
W U3envem npomura
Mnaamoo6pa3. | awmTHbin |Mnasmoobpas. | SawuTHsiv |[na3moobpas.| 3awmTHbIi ZIOHMbI Bonrsl - croii/us] aroibl K03¢¢0M|.|,MeHT, Coryhau
ras ras ras ras ras ras Yo
0.135 108 0.12 105 0.18 0.2
3/16 110 0.11 60 0.17 03
F5 N, 33 23 65 60 1/4 112 0.10 45 0.15 150 '
5/16 116 35 0.4
0.12 0.18
3/8 120 25 0.5
MapKupoBKa
Cuna Toxa PaccrosHue memay CropocTb [Jyroeoe
YcTaHoBKa nofayv rasa YcTaHoBKa nogauv pe3aKom v nsfenmem packpoa HanpAxeHne
Boi6op rasos -
[0 BO30yKAEHHA [yri rasa npv peske . aroim/
A MM [IHOMMbI MM/MUH i Bonbtbl
N, N, 10 10 10 10 15 2,5 0.10 6350 250 95
Ar N, 50 10 50 10 12 3,0 0.12 2540 100 60
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QHCIJIYATALUMUA

Hep)'l(a BewllaAa CTtalb CHOPOCTH NOTOKa — n/MuH / Ky6.dyT/uac
o o Ny
N, nnaamoo6bpasytowmr / N, 3aWmTHbIN
2 p ytow 2 L [o Bo3GywaeHWA ayrv 97 / 205
130 A Mpu peske 79/168
) . \ |\ 0 )
o)) @) @B o
220747 220198 220756 220197 220179 220307 220340
MeTtpuuyeckaa CHU
YcraHoBKa nopaym rasa YcraHoBKa nogayu TonwmMHa [lyrosoe Paccrontie Cropoctb|  McxopHas BeicoTa Bpews
Bei6op rasos Memy pe3akom 3a[epPHKA
[0 BO3BYMAEHUA Ay rasa npu peske mMaTepH1ana | HanpsmeHie pesxu npoxura
W U3penvem npoura
[Mnasmoo6paa. | 3awuTHbli [[nasmoobpas. | 3awmTHsIi [na3voo6pas.|amTHbi - Bonsth i w1 KOIDPHULIMEHT, Cotyra
ras ras ras ras ras ras %
6 153 1960 0,3
155 3,0 1630 6,0 0,4
200
10 156 1300 0,5
N, N, 19 51 75 23
12 162 3,5 900 70 0,8
15 167 38 670
MMyck Ha Kpato
20 176 43 305
BputaHcKkaa CHU
B YcTaHoBKa nogaun rasa YcTaHoBKa nopaum Tonmwmua | [yrosoe Paccrostvie CropocTb|  McxonHas BbicoTa Bpewn
biGop razos MEMY pesakom 3a4epHKH
[0 BO3BYMHAEHUA YT rasa npu peske mMaTep1ana | HanpsxeHue pesku npomura
1 U3nenvem npomura
Mnaamoo6pa3. | SawutHbiit |Mnazmoobpas. | 3awmHsir ([nazmoo6pas.|3awwuTHsli IOFNI Bonirsl Lo Lroiin/ut| ol Hoe¢4:)mumeHT, Cotynau
ras ras ras ras ras ras Yo
1/4 153 75 0.3
5/16 155 0.12 64 0.24 0.4
200
3/8 156 55 0.5
N, N, 19 51 75 23
1/2 162 0.14 30 0.28 0.8
5/8 167 0.15 25
[Myck Ha kpato
3/4 176 0.17 15
MapKkupoBKa
Cwna Toka PaccTosHue mexay CropocTb [lyrosoe
Bu6oD ra308 YcraHoBKa nopayu rasa YcTaHoBKa nogayu pesaKom v nsaen1em pacKpos HanpskeHe
P 10 BO3BYHKAEHMA Ayri rasa npu peske . aroim/
A MM [HOWMBI MM/MWH ik BonbTbl
N, N, 10 10 10 10 18 2,5 0.10 6350 250 140
Ar N, 50 10 50 10 15 3,0 0.12 2540 100 75

Mpumevanve. B xope atoro npouecca popmupyetca 6onee LepluaBas U TEMHaA KPOMKa PE3KK C 6ONbLUMM
KOJIMYECTBOM OKasIMHbI, U KPOMKW PE3KM BNMIKE K MEPMEeHAMKYAPHBIM, YeM Mpu npotecce npu 130 A,
H35/N,,.
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QHCNNYATALMUA

Hep)l-(a BewLllana Cctalb CKOpOCTH NOTOKa — NI/MUH / Ky6.dyT/uac
o o H35 No
H35 nnaamoobpasaytowmii / N, 3awmTHbIN
p yrou, 2 W [o Bo36ywaeHWA ayrv 0/0 76 /160
130 A Mpw peake 26 /54 68 /144
\ \ 0 )
) ) @IP =
220747 220198 220755 220197 220179 220307 220340
MeTtpuuyeckaa CHU
YctaHoBKa nogayu rasa YcraHoBKa nogayu TonwuHa [yrosoe Paccroskme CropocTts|  McxopHas BbicoTa Bpews
Bei6op rasos Mewy pe3akom 3aflepHKM
[0 BO36YKAEHUA Ayru rasa npu peske MaTepuana |Hanpamerme pesku npoura
1 u3gen1em npoura
lMnaamoo6pa3.| 3awmTHbii | Mnazmoobpas. | 3awmTHsii ([Tnazamoobpas.|3aluuTHsIi - BonsThi " i/ " K03¢¢0MLMeHT, Coiyra
ras ras ras ras ras ras Yo
8 150 1140
49 0,3
10 154 980
37 12 158 820 77 170 0,5
H35 N, 19 32 75 45
04 15 162 580 0,8
20 165 360 1,3
16 25 172 260 IMyck Ha Kpato
BputaHcKkaa CHU
B YcTaHOBKa Nnojayuv rasa YcTaHoBKa nopayv Tonwwuna | [yrosoe Paccrostve CropocTb|  McxonHas BbicoTa Bpews
biGop razos MeNay pesakom 3a0epHKH
A0 BO3GYHAEHUA Ayri rasa npv peske mMaTepuana |Hanpsser1e pesku npomura
¥ U3envem npomura
lMnaamoo6pas.| 3awmtHbii |Mnazmoobpas. | awmHsii [[Tnazmoobpas.|3alumutHsii ZIOHMbI Bonirsl - croii/s] aroibl K03¢¢0M|.|,MeHT, Coryhau
ras ras ras ras ras ras Yo
5/16 150 45
49 0.3
3/8 154 40
37 1/2 158 30 0.31 170 0.5
H35 N, 19 32 75 0.18
04 5/8 162 20 0.8
3/4 165 15 1.3
16 1 172 10 Myck Ha kpato
MapKkupoBKa
Cwna Toka PaccTosHue mexay CropocTb [yroesoe
Bui6oo razos YcTaHoBKa noaaum rasa YcTaHoBKa nogaum pesaKom v uspenvem packpos HanpsmeHe
P A0 BO3BYHAEHUA Ayru rasa npu pesxe . Aoim/
A MM [HOVMbI MM/MWH v Bonbtel
N, N, 10 10 10 10 18 25 0.10 6350 250 130
Ar N, 50 10 50 10 15 3,0 0.12 2540 100 75
Mpumevanve. B xope atoro npouecca ¢opmupyetca 6onee rnagras M 6nectalan KpoMKa Pe3kn ¢ MEHbLUMM

KOMMYECTBOM OKaJIMHbI, U KPOMKW PE3KKU MeHee NepreHAMKYNAPHbI, YeM NPU nNpoLecce npu

130 A, Ny/N,.
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QHCIJIYATALUMUA

Hep)'l(a BewllaAa CTtalb CHKOpPOCTH NOTOKa — N/MuH / Ky6.dyT/vac
o o H35 \P3
H35 1 N, nnaamoobpasytowmi / N, 3awuTHbIN
2 p ytow 2 L [o Bo3GywaeHWA ayrv 0/0 97 /205
130 A Mpw peske 13/28 | 71/150
| ‘ 0 \
) @ @IW =
220747 220198 220755 220197 220179 220307 220340
MeTtpuuyeckaa CHU
Paccrosxue
Bpewma
YcTaHoBKa nogayu rasa Tonwwuna | [yrosoe meway |Cropoctb| McxoaHas Bbicota
Beibop rasos YcTaHOBKa NOAaYM rasa npu peske 3a[EPHKM
[0 BO3GYKAEHUSA Y MaTepHuana [HanpsieHue | pesakoMm v | pesku npomra oA
nagenvem P
Mna3moo6pas. | 3awmTHsii | Mnasmoobpaa. | 3awwtHbii [naamoo6pas.| 3awuTHbii | Fa3osas [fasosan - Bonr - w1 Koadduumenr, Cokpras
ra3 ra3 ra3 ras ras ra3  |cmeck 1|cmech 2 %
6 150 1835
38 8 152 3,0 1515 6,0 03
10 153 1195 200
H35 N, 19 51 75 32 18
12 160 35 875 70 05
27 15 168 38 670 76 08
20 176 43 305 77 180 1,3
BpuTaHcKkaa CHU
PaccTosxne
Bpewma
YcTaHoBKa nogayu rasa Tonwwuna | [yrosoe meway |Cropoctb| McxoaHas Bbicota
Beibop rasos YcTaHOBKa NMOAaYM rasa npu peske 3a[EPHKM
[0 BO30YKAEHUSA YT MaTepHuana [HanpsieHue | pesakoMm u | pesku npoxura oA
nagenvem P
Mna3moo6pas. | 3awuTHsii | Mnasmoobpaa. | 3awwHbii [naamoo6pas.| 3awuTHbii | Fa3osas [fasosan e Bonsr groisl o/t o Koadduumenr, Cokpray
ra3 ra3 ra3 ras ras ras  |cmeck 1|cmech 2 %
1/4 150 70
38 5/16 152 0.12 60 0.24 0.3
3/8 153 50 200
H35 N, 19 51 75 32 18
1/2 160 0.14 30 0.28 05
27 5/8 168 0.15 25 0.30 0.8
3/4 176 0.17 15 0.31 180 1.3
MapKkupoBKa
Paccrosrie me
Bb|6op (308 YcTaHoBKa nogauv rasa YcTaHoBKa nogauu Cuna Toka PesaKoM v M3,ﬂ,e;|“|:1ueyM CKOpOCTb packpoa ﬂ,erBOS HanpAkeH1e
A0 BO3GYHAEHUA Ay rasa npu peaxe " ”
A MM LIONMbI MM/MUH  |HOAM/MUH Bonbth
N, N, 10 10 10 10 18 25 0.10 6350 250 130
Ar N, 50 10 50 10 15 3,0 0.12 2540 100 75
Mpumevanue. B xope atoro npouecca ¢opmupyetca 6onee rnaaran M 6nectalan KpoOMKa Pe3kn ¢ MEHbLUMM

KOJIMYECTBOM OKaSIMHbI, U KDOMKW PE3KU MeHee NepreHAMKYNAPHbI, YHEM MPU MPOLLECCE MNpU
130 A, N,/N,. LiBeT kpomKkm Boree cepebprcCThIf, YeM B npoLecce ¢ ncrnosnb3osaHnem H35/N, .
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QHCNNYATALMUA

Kocou cpe3 Ha HepXaBelLwen CTasim CKOpOCTH noToKa — N/MuH / Ky6.dyT/uyac
. o \P3
N, nnaamoobpasytowmit / N, 3amTHbIN P —— 7/ 508
130 A Mpv peare 125/ 260

@ JP =

220637 220738 220739 220656 220179 220606 220571
Mpumeyanve. [OuanasoH yrnos ckoca — OT 0° no 45°.

MeTtpuuyeckaa CHU

.| 9KBMBaneHTHaA | PaccroaHue Bpemsa
YcTaHoBKa nogauu rasa YcTaHoBKa nofaym MuHWManbHbIV Cropoctb|  McxoaHas Beicota
BuiGop rasos 0 BO30YHAEHNA yru rasa npu pesxe 3a30 TONUMHA MMl PESBKOM o it npomura SaREpHKN
A YA Ay pp P maTep1ana wusnenvem | P P npomra
Mnaamoo6pa3. | 3awuTHbiit | Mnasvoobpas. | 3awmTHbil | Mnazmoo6pas. | 3awmTHsIM - e [vanazo, vt | vl | v Koaq)qzmuwem, Ceiyna
ra3 ra3 ra3 ra3 ra3 ra3 Yo
1960 0,3
3,0-10,0 1630 6,0 0,4
200
10 1300 0,5
N, N, 19 51 75 63 2,0
12 3,6-10,0 900 70 0,8
15 3,8-10,0 670
lyck Ha Kpato
20 4,3-10,0 305

BputaHcKkaa CHU

.| 9KBMBaneHTHaA | Paccrosnue Bpems
YcTaHoBKa nojjaum rasa YcraHoBKa nogaum MuH1ManbHeIi Cropoctb|  McxopHan BbicoTa
Bui6op rasos TOMWKHA Meay pe3akoM 3a/1epHKM
10 BO3GYHAEHHA [y rasa npu pesxe 3a30p pesKi npomra
martepuana Y 3genvem npoxmra
MnaamooBpas. | 3awmTHbir | Mnaavoobpas. | 3awmTHsil | Mnasmoo6pas. | 3awuTHsii oM DIOFMbI ﬂwanajaoﬂ, cror/s| o KOQGULMEHT, Corynay
ras ras ras ras ra3 ras oM %
1/4 75 0.3
5/16 0.12-0.40 64 0.24 0.4
200
3/8 55 05
N, N, 19 51 75 63 0.08
1/2 0.14-0.40 30 0.28 038
5/8 0.15-0.40 25
Myck Ha kpato
3/4 0.17-0.40 15
MapKkupoBKa
Cuna ToKa Pacotonive wexsy CropocTb packpos Ayrosoe
Bui6oD 14308 YcTaHoBKa nogayu rasa YcTaHoBKa nogauu pe3aKoM W usfien1em HanpseH1e
P 110 BO3GYHAEHHA [y rasa npu pesxe . o/
A MM [IHOMMbI MM/MUH WiH Bonbthl
N, N, 10 10 10 10 18 25 0.10 6350 | 250 140
Ar N, 50 10 50 10 15 3,0 0.12 2540 | 100 75
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QHCIJIYATALUMUA

Kocou cpe3 Ha HepXaBeloLleH CTalnm

CKOpOCTH NOTOKa — N/MHH / Ky6.pyT/yac

H35 nnasmoobpasytowmi / N, 3almTHbIM

130 A

H35 No
[o Bo3GyaeHWA ayru 0/0 90/190
Mpn peske 26/ 54 114 /240

—y —J)

SEED)))

220637 220738 220739 220656 220179 220606 220571
Mpumevanve.  Ouanasox yrnos ckoca — ot 0° go 45°.
MeTtpuuyeckaa CHU
. | 9xBuBanenTHasa | Paccrosxue Bpewms
YcTaHoBKa nogauu rasa YcTaHoBKa nofaym MuHUManbHbIv Cropocts|  McxoaHas bicota
BuiGop rasos 0 BO3BYMAEHNA Ayru rasa npu peaxe 3a30 TONUMHA MEMIlY PESBKOM | npomura SanepHKn
A YA Yy Pap P marepuana 1 u3genvem P P npoxura
[Mna3moo6pas. | 3awmTHbii | Mnaamoobpas. | 3awmTHbil | Mnasmoobpas. | 3atumTHsli " - [vanazor, um | vl | Koa¢¢i)wuwem, -
ras ra3 ras ra3 ras ras %o
8 1140
0,3
10 980
12 820 77 170 0,5
H35 N, 19 32 75 63 2,0 45-10,0
15 580 08
20 360 13
25 260 [Tyck Ha Kpaio
BputaHcKkaa CHU
. | 9xBHMBaneHTHas | PaccrosHue Bpewms
YcTaHoBKa nogayu rasa YcTaHoBKa nofayu MuHUManbHbI Cropoctb|  McxoaHas Bbicota
BeiGop rasos TOMNIWMHA MY PE3aKoM 3a0epHKM
[0 BO3BYKAEHUA Ayri rasa npu peske 3a30p pesku npoura
maTtepuana W nagenvem npomura
Mnaamoo6pas. | SawmHbii | Mnaamoobpas. | 3awmTHbii | Mnaawoobpas. | 3awuTHsli Loy e vanazor, mroiiv|moiin/iH| aroiivs K03¢¢0I/|LIMGHT, CotyHa
ras ra3 ras ra3 ras ras Yo
5/16 45
0.3
3/8 40
1/2 30 0.31 170 0.5
H35 N, 19 32 75 63 0.08 0.18-0.40
5/8 20 0.8
3/4 15 1.3
1 10 Myck Ha Kpato
MapKkupoBKa
Cuna ToKa Paccroaie memay CHopoCTb packpos fyrosoe
Buibon rasos YcraHoBKa nogayu rasa YcraHoBKa nogauu pes3axkom v u3aenmem HanpsxeH1e
P [0 BO3GYKAEHUA ayru rasa npu peske ; aroiim/
A MM [IHOMMbI MM/MUH H Bonbthl
N, N, 10 10 10 10 18 25 0.10 6350 250 130
Ar N, 50 10 50 10 15 3,0 0.12 2540 100 75
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QHCNNYATALMUA

Kocou cpe3 Ha HepXaBeloLleH CTanm
H35 n N, nnaamoobpasytowmi / N, 3almTHbIM
130 A

CKOpOCTH NOTOKa — N/MHH / Ky6.dpyT/Hac
H35 N,

[o Bo36ywaeHWA ayrv 0/0 97 / 205

Mpu peske 13728 120/ 250

—y—J)

EED)))

220637 220738 220739 220656 220179 220606 220571
Mpumeuyanme. [duanasoH yrnos ckoca — ot 0° no 45°.
MeTtpuuyeckaa CHU
. | 9KBMBaneHTHaA Pacorostine Bpewms
YcraHoBKa nofauu rasa MuHWMaTbHBIA meway |Cropocts|  McxoaHas Bbicota
BhiGop rasos o BOGBVHIGHHA 1VTH YcTaHoBKa NOAAYM rasa npu peske J TONIWMHA caakom | pearn DOKa 3a7epHKM
A YHRGHAR By P marep1ana P P P nposmra
u3nenvem
Mnaamoo6pas. | 3awwtHsi | [nasmoobpaa. | SawmTHbiit | Mnasmoobpas. | SawwtHbii | Fasosas | Ma3osas it - [lnanasoH, u | Koadduumer, Coryhy
ra3 ra3 ra3 ra3 ra3 ra3 |cMech 1|cmech 2 MM %
6 1835
8 30-100 | 1515 | 6,0 03
10 1195 200
H35 N, 19 51 75 80 32 18 2,0
12 35-100 | 875 70 0,5
15 38-10,0 670 76 08
20 3,0-100 | 305 77 180 13
BpuTaHcKkasa CHU
. | JKBMBaneHTHaA Pacorostine Bpewms
YcraHoBKa nofauu rasa MuHWMaTbHBIA mexay |Cropocts|  McxoaHas Bbicota
BhiGop rasos o BOGBVHISHHA 1V H YcTaHoBKa NOfAYM rasa npu peske J TONIWMHA caakom | pearn DOKTa 3a71epHKM
A YHRGHAR By P matep1ana P P P nposmra
u3nenvem
Mnaamoo6pas. | 3awwtHsii | Mnasmoobpaa. | SawmTHbii | Mnasmoobpas. | SawwtHsii | Fasosas | Ma3osas 20N HofiMbI ﬂmanalaoH, o] o Koadduumer, Coryhy
ra3 ra3 ra3 ra3 ra3 ra3  |cmech 1|cmech 2 AtoNM %
1/4 70
5/16 0.12-040 | 60 0.24 0.3
3/8 50 200
H35 N, 19 51 75 80 32 18 0.080
1/2 0.14-040 | 30 0.28 0.5
5/8 0.15-040 | 25 0.30 0.8
3/4 0.17-0.40 15 0.31 180 1.3
MapKkupoBKa
Pacctostue memay CropocTs
Bu6op rasos YcTaHoBKa nogaum rasa YcTaHoBKa nogaum Cuna ToKa PE3aHOM 1 U3LeMMen packpos [lyroBoe Hanpamenne
70 BO3ByHAEHHA Ayru rasa npu pesxe " "
A MM JHOUMbI MM/MAH  [DHOAM/MAH Bonbel
N, N, 10 10 10 10 18 25 0.10 6350 250 130
Ar N, 50 10 50 10 15 30 0.12 2540 100 75
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QHCIJIYATALUMUA

Aﬂl-OMMHMFI CKOpOCTH NOTOKa — N/MUH / Ky6.¢pyT/Hac
o o Boaayx
Bosayx nnaamoobpasytomm / Bo3ayx 3alUTHbIN
Ay p ytouw, Ay L [o Bo3GywaeHWA ayrv 45/ 95
45 A Mpn peske 78 /165

P T =

220747 220202 220756 220201 220180 220308 220340

MeTtpuuyeckaa CHU

YcraHoBKa nopaym rasa YcraHoBKa nogayu TonwmMHa [lyrosoe Paccroatie Cropoctb|  McxopHas BeicoTa Bpews
Bei6op rasos Memy pesakom 3a[epPHKA
10 BO3GyKAEHNA [yri rasa npu peske mMaTepH1ana | HanpsieHue pesku npoura
1 uagenvem npoxura
Mnaamoo6pas.| SawuTHblit |[nasvoobpas. | 3awmTHbIY | [nasmoobpaa.| 3aluuTHbIi - Bonsth " /v - K03¢¢LMLI,M6HT, Cotyra
ras ras ras ras ras ras Jo
1,2 130 4750
1,5 115 4160
49 2 113 2,5 3865 3,8 0,2
Boaayx Bosgyx 35 19 62 2,5 110 3675 150
3 107 2850
a3 102 18 2660 27 0,3
6 117 3,0 1695 45 0,6
BputaHcKkaa CHU
YcTaHoBKa nopaym rasa YcraHoBKa nogayu TonwmHa [yrosoe Paccroatue CropocTb|  McxopHas BbicoTa Bpews
Buibop rasos MeMzy pesaKom 3a7epPHKM
[0 BO3BYMHAEHUA AyrK rasa npv peske MaTep1ana | HanpsieHue pesku npomura
W uapenvem npomura
Mnaamoo6pas. | SawutHbiit |[nasavoobpas. | 3awmTHbiY | Mnasmoobpas.| 3awwuTHsli IOFMbI Bonsrel - roiin/us| ol Hoad)d(:)mumem, Cotynau
ras ras ras ras ras ras %o
0.040 130 220
0.051 115 170
49 0.10 0.15 0.2
0.064 113 160
Bospyx Boanyx 35 19 62 0.102 110 140 150
0.125 102 0.07 110 0.11 0.3
33 3/16 114 90 0.4
0.12 0.18
1/4 117 60 0.6
MapKkupoBKa
Cwna Toka PaccTosHue mexay CropocTb [lyrosoe
Bu6oD ra3os YcraHoBKa nopaym rasa YcTaHoBKa nogayu pes3aKom v nsaen1em pacKpos HanpskeHe
P 10 BO3BYHKAEHMA Ayri rasa npu pessxe . aroim/
A MM OHOMMbI MM/MUH i BonbTbl
N, N, 10 10 10 10 15 2,5 0.10 6350 250 85
Ar Bosgayx 90 10 90 10 12 2,5 0.10 2540 100 75
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QHCNNYATALMUA

ANOMHWHUA CHOPOCTH NoToKa — n/MuH / Ky6.dyT/uac
Boaayx nnasmoobpasytolmit / BO3AYX 3aLUMTHAI Boaayx
[o Bo3GywaeHWA ayrv 73 /154
130 A Mpn peske 78 /165
3 )] ) JE=—
220747 220198 220756 220197 220179 220181 220340
MeTtpuuyeckaa CHU
YctaHoBKa nogayu rasa YcraHoBKa nogayu TonwuHa [yrosoe Paccroskme CropocTts|  McxopHas BbicoTa Bpews
Bei6op rasos Mewy pe3akom 3aflepHKM
[0 BO36YKAEHUA Ayru rasa npu peske maTepH1ana |Hanpamerme pesku npoura
1 u3gen1em npoura
lMnaamoo6pas3. | 3awuTHbii |[nasmoobpas. | 3aiwmTHbli ([nasmoobpas.|3almTHbIN - Bonsre | [lvanasom, um | ww/mi " H03¢¢0MLMeHT, Coiyra
ras ras ras ras ras ras Yo
6 153 2,8 2370 5,6 0,2
1920
154 0,3
10 3,0 1465 6,0 200
Boapyx Boapnyx 19 31 75 23 12 156 1225 0,5
15 158 33 1050 6,6 0,8
20 162 3,5 725 70 13
25 172 40 525 IMyck Ha Kpato
BputaHcKaa CHU
YcTaHOBKa Nnojayuv rasa YcTaHOBKa nopaum Tonwwuna | [yrosoe Paccrostve CropocTb|  McxonHas BbicoTa Bpews
BeiGop rasos Me/y pe3aKkom 3a/lepHKM
A0 BO3GYHAEHUA Ayri rasa npu peske MaTep1ana |Hanpsser1e pesku npomura
¥ U3envem npomura
Mnaamoo6pa3. | awmTHbin |MnasmooGpas. | SawuTHbii [Mnasmoobpas.|3awmTHbIn IOFMbI Bonsrsl Lo o/ Ao HOS¢4())MLLM6HT, Coryhau
ras ras ras ras ras ras Yo
1/4 153 0.11 90 0.22 0.2
5/16 76
154 0.3
3/8 0.12 60 0.24 900
Boznyx Bosayx 19 31 75 23 1/2 156 45 0.5
5/8 158 0.13 40 0.26 0.8
3/4 162 0.14 30 0.28 1.3
1 172 0.16 20 Myck Ha kpato
MapKkupoBKa
Cuna Toka PaccTosHue memay CropocTb [yroesoe
B YctaHoBKa nogayu rasa YcTtaHoBKa nogauu pesakom v u3aenmem packpoa HanpsxeHne
bI6Op rasos -
10 BO36YKAEHUA Ayru rasa npu peske ; orm/
A MM [HOVMbI MM/MWH v Bonbtel
N, N, 10 10 10 10 18 25 0.10 6350 250 120
Ar Bospayx 50 10 50 10 15 3,0 0.12 2540 100 82

[Mpumevanue. B xope aToro npouecca opmupyetca 6onee LiepluaBan U MeHee neprneHanKynApHana KpoMKa
pe3ku, Yem npu npouecce npun 130 A ¢ ucnonssosanvem H35/N,,.
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QHCIJIYATALUMUA

ANOMHUHUH

H35 nnasmoobpasytowmin / N, 3amTHbIN

130 A

CHODOCTM NOTOKa

= n/muH / Ry6.dpyT/4Hac

H35 No

[o Bo36ywaeHWA ayrv

0/0 76 /160

Mpu peske

26 /54 68/ 144

B )P —=o

220747 220198 220755 220197 220179 220307 220340
MeTtpuuyeckaa CHU
YcTaHoBKa nogayu rasa YcraHoBKa nogayu Tonwwuna | [yrosoe Paccroske CropocTb McxonHas BbicoTa Bpews
Bbi6op rasos Mewy pe3aKkom 3a/iepKKn
A0 BO3BYHKAEHNA iyrn rasa npu peske maTepH1ana | HanpsmeHue pesku npoxura
1 u3gen1em npoxura
[Mnaamoo6pas3. | awmTHbii [Tnazamoobpas. | 3awmTHsIi |[Tnazamoobpas. | 3alwmTHbIi - BonsThi " i/ - Hoa¢¢0wuwem, CotyHa
ras ras ras ras ras ras Yo
8 1775
49 158 5,0 6,5 130 0,3
10 1615
37 12 1455 0.5
H35 N, 19 32 75 156
15 1305 77 170 0,8
24 45
20 157 940 1,3
16 25 176 540 [Myck Ha Kpato
BputaHcKkaa CHU
YcTaHoBKa nogayu rasa YctaHoBKa nogayu TonwwuHa [lyrosoe Paccroskwe CropocTb McxoaHas BeicoTa Bpema
BeiGop rasos MeNay pesakom 3a[lePHKM
A0 BO3GYKAEHUA Ayri rasa npu peske MaTepHana wanpssenne| Wanenviem pesku npomura PO
[Mnaamoo6pa3. | 3awmrHbii |[Tnazmoobpas. | 3awmtHbii |[Tnazmoobpas. | 3awmTHbIi - Bonsrsl Lo croiiv/ms| groiivs Hos¢d;wuweHT, CotyHa
ras ras ras ras ras ras )
5/16 70
49 158 0.20 0.26 130 0.3
3/8 65
37 1/2 55 0.5
H35 N, 19 32 75 156
5/8 50 0.31 170 0.8
24 0.18
3/4 157 40 1.3
16 1 176 20 [Tyck Ha kpato
MapKkupoBKa
CHna Toka PaccTosHme memay CropocTb [yrosoe
Bui6op rasos YcTaHoBKa nogauv raza|  YctaHosKa nogauu Pe3aKoM 1 HaAenvem packpos HanpAmeHHe
10 BO30YHKAEHNA [yri rasa npv peske - -
A MM [IHOMMbI MM/MUH | AOAM/MUH Bonbtei
N, N, 10 10 10 10 18 2,5 0.10 6350 250 130
Ar N, 50 10 50 10 15 3,0 0.12 2540 100 75
4-56 HPR130XD Auto Gas - 80633



QHCNNYATALMUA

An IOVIUHMA ﬁ CKOpOCTH NOTOKa — N/MHH / Ky6.¢pyT/4ac
o o H35 N,
H35 u N, nnaamoobpasytowmi / N, 3awmTHbIN
2 p yrow 2 L [o Bo36ywaeHWA ayrv 0/0 97 / 205
130 A Mp peake 13/28 | 71/150
I\ 0
) @ @I =
220747 220198 220755 220197 220179 220307 220340
MeTtpuuyeckaa CHU
Paccroaxme
Bpewms
YcTaHoBKa nogayu rasa Tonmwwuna | [yrosoe mewgy |Cropocts| McxonHas Bbicora
Bribop rasos YcTaHOBKa MOAaYM rasa npu peske 3a71ePHHM
10 BO3GYHAEHHA oy MaTepHana |HanpsmeH1e| pesakom 1 | pesku npoxura oA
n3penvem P
Mnaamoo6pas. | 3awmTHbil [[nasvoobpas.| 3awutHbii |[nasmoo6pas.| 3awwrHbii | Fa3osas| [azosan - Bonsr ™ w1 Koadduumenr, Cetyrau
ra3 ras ra3 ra3 ras ra3  |cmecs 1|cmech 2 %
6 156 2215
8 157 35 1915 70 0,3
10 158 1615
H35 N, 19 51 75 27 32 18 200
12 159 1455 0,5
15 160 3,0 1215 6,0 0,8
20 163 815 13
BpuTaHcKkasa CHU
PaccTosHne
Bpewms
YcTaHoBKa nogayu rasa Tonmwwuna | [yrosoe mewgy |Cropocts| McxopHas Bbicora
Bribop rasos YcTaHOBKa MOAaYM rasa npu peske 3a71ePHHM
[0 BO30YHAEHHSA oy MaTepHana |HanpsmeH1e| pesakom 1 | pesku npoxura oA
n3penvem P
Mnaamoo6pas.|3awmTHbii [[nasvoobpas.| 3aiwutHbii |[nasmoo6pas.| 3awmHbii | Fa3osas| [a3osan e Bosr groimsl o/ ot Koadduumenr, Celyau
ra3 ras ra3 ra3 ras ra3  |cmech 1|cmech 2 %
1/4 156 85
5/16 157 0.14 75 0.28 0.3
3/8 158 65
H35 N, 19 51 75 27 32 18 200
1/2 159 55 0.5
5/8 160 0.12 45 0.24 0.8
3/4 163 35 1.3
MapKkupoBKa
Cuna Toxa PaccTosHue mexay CropocTb [yrosoe
BuiboD ragos YcTaHoBKa nogayu rasa YcraHoBKa nogauu [Pe3aKoM W usfen1em packpos HanpsxeH1e
P 10 BO36YMAEHNUA JyrH rasa npu pesxe . .
A MM LIOVMbl MM/MUH | DHOMM/MUH Bonbrhi
N, N, 10 10 10 10 18 25 0.10 6350 250 130
Ar N, 50 10 50 10 15 3,0 0.12 2540 100 75
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TEXHUYECHOE OGCJTYHHUBAHUE

BBepeHue

KomnaHnua Hypertherm ncxoauT U3 npeanonoxeHUs o TOM, YTO O6CNyHUBaIOLLUIA NEepPCcoHan,
BbIMOJIHAIOLWHWHA UCMNbITaHUA, CBA3aHHbIE C MTOUCKOM M YCTPaHEHUEeM HEeMcnpaBHOCTEH, — 3TO
BbICOKOKBaNIMPHULHUPOBaAHHbIE TEXHUKHU NO O6CNYHUBAHUIO ANIEKTPOHHOIo 060pyaoBaHHUA, KOTOpbIe
MMEIOT ONbIT paboThbl C ANIeKTPOMEXaHUYECKUMH CUCTEMaMH, PpaboTaloWHUMH NOo4, BbICOKHUM
HanpamxeHuem. Takxe npeanonaraeTcs, 4TO UM M3BECTHbLI CNOCO6LI MOUCKA W YCTPAHEHUA HEMCNPaBHOCTEN NyTeM
M30/TMPOBaHNA OTAENIbHbIX KOMMOHEHTOB.

MomMmuMo TOro, 4To O6CNyHHUBaIOL KA NEepPCOHall UMEeeT COOTBETCTBYIOLHE TEXHUYECKHUE HaBbIKH, NMPH
BbINOJIHEHHWH NKOGBIX ONepaLui NO TECTUPOBaHHUIO NEPCOHaN AOMKEH cobnoaaTh NpaBuna TEXHUKHU
6e3onacHocTH. MpenoCTOPOKHOCTH NPH 3KCIJTyaTaunuu U dopmaThl NpeaynpexaeHun Cv. B pasgene
be30onacHoOCTb.

\ BEPEI1Cb!

ONMACHOCTb NMOPAMEHHUA TOKOM

Mpu pa6boTe B HENOCPeACTBEHHOW 65IM30CTH OT MOAYNeNn HHBEpPTOpa cneayeTt NpoABNATb
0CO6YI0 OCTOPOHHOCTb. B KaAoOM M3 60NbLUNX 3IEKTPOSIMTUYECKUX KOHAEeHCaTOpoB (LMNUHAPDI
B CHUHEM KOpPMyCe) NPUCYTCTBYIOT 60/bluMe 06bEMbI SHEPrUU B GOPME NEKTPUUECKOTO
HanpsaxeHUs. [laxe npyv BbIKTIOYEHHOM 3/IEKTPONUTAaHUU KNEeMMbl KOHAEeHCaTopa, MUHBEPTOP U
AWOAHbIE TENNMOOTBOAbl HAXOAATCA NOA, OnacHbIM HanpsXeHuem. HUKorga He cneayeT cCHUMaTb
HanpsAMXeHHUe ¢ N60ro KoHAEeHcaTopa € NOMOLLbIO OTBEPTKH UIIU APYroro UHCTpymeHTa. 1o
MOEeT NPUBECTHU K B3PbIBY, MaTepHUasbHOMY ylwiep6by u/mnu Tpasme.

MpodunakTHuecKoe TeEXHUYECKoe O6CnyHuBaHUe

MH¢opmau,mo O TeXHNYECKOM O6CJ'Iy)'KVIBaHMM CM. B Teme /7naHOBo—npeaynpeaMTeanoe TEXHHU4YEeCKoe O6C/7y)KMBaHMe
B KOHLLe JaHHOro pasgena. an BO3HWKHOBEHUM JTHOObIX BOMPOCOB B OTHOLWWEHWK nNpoLeayp TeXHM4EeCKOoro
O6CJ'Iy)-KMBaHMF| 06pau.|,a171Ter B OoTA€eNn TEXHNUYECKOIro O6CJ'Iy)KMBaHMF|, yHa3aHHbIPI Ha 06J10XKe HacToALLEeN MHCTPYKUMN.
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TEXHUYECHOE OGCJTYHHUBAHUE

OnucaHue cucTembl

CunoBblie U CUrHaNnbHbIe Kabenu

CwunoBoi kabenb: nogaet 120 B nepem. Toka Ha
cucTemy Boibopa.

>
a8
B3

==
EXES
=3
S5
==
EXES3
ERE3
B33
==
=

CurHanbHbii Kabenb wuHbl CAN:
o6ecneynBaeT nepenady TEXHONOrMYECKUX CUrHAMOB U CUrHANOB
COCTOAHMA MEM/Y UCTOYHUKOM TOKa U CUCTEMOM BbIBOpa.

CwunoBo# kabenb: nogaet 120 B nepem.
TOKa Ha CUCTEMY 3aXWraHua oyru.

CunoBoi kabenb: nogaet 120 B nepewm.
TOKa Ha JO3MPOBOYHYIO CHCTEMY.

CurHanbHbi Kabenb wuHsel CAN:
obecneyrBaeT nepesavy TEXHONMOMMHYECKUX CUrHAMOB Y CUIHaOB
COCTOAHWA MEKIY MCTOYHUKOM TOKa W JO3MPOBOYHON CMCTEMOM.
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TEXHUYECHOE OGCJTYHHUBAHUE

NMocnepoBaTenbHOCTb PaboThl

1. BrnoyeHune nutanma — Cuctemon npoBepaeTcA, YTOObl MPU BRITFOYEHWW MUTAHUA BCE NEPEUNUCTIEHHBIE HUMKE
CWrHasbl GblNM BbIKHOYEHbI
BbIKMOUeH NOTOK OXNaKAAOLWEN HUOKOCTH
OrtcyTcTBYET TOK MHBEPTOPA
OrcyTcTBYyeT nepeHoc
OrtcytcTByeT 06pbIB dasb
OrcytcTByeT neperpes MHBepTOpa 1
OrtcyTcTBYET NEeperpeB MarHUTO3NEKTPOHUKK
OrtcyTcTBYET NEeperpes OxnamaatoLLEN HIOKOCTH
OrtcyTcTBYeT 3anycK nnaswb

2. Ouuctka — a3 (Bosmyx unu N2) nopaeTcA yeped pe3ak B TedeHne 20 CeryHz,
BKntoyeH NMoToK oxnamaaroLen MUOKOCTH
3aKpbiBaeTcA 3aMblKaTesb, @ MHBEPTOP BLIMOSIHAET TECT MHBEPTOPA W TECT AaTuMKa TOKa
OrtcyTcTBYeT 3anycK nnasmbl
3ambiKaTenb He OTKPLIBAETCSA MO OKOHYaHWUM LIMKIA OYMCTKM

3. Xonoctou xon,
HopwmanbHoe paBneruve rasa
BKntoyeH NMoToK oxnamaaroLen MUOKOCTH
OrtcyTcTBYET TOK MHBEPTOPA
HopmanbHoe nuHerHoe HanpskeHWe

4. Mopaya 3aWmMTHOrO rasa Ao Bo36yxaeHuna ayr — [logaya rasa B TeHeHUE 2 CERYHL,

5. BcnomoratenbHana fyra — TOK NPOXOAMT MeWAy 3NEKTPOAOM U COMIOM
BrkrtouatoTcA MHBEPTOP, OCHOBHOM 3amblKaTeslb M BCNoMoraTtesibHaa ayra
Hanuuue BbICOKOM YacTOThI
[aTumK ToKa MHBEepTOpa = TOK BCMIOMOraTefibHOM Ayru

6. MepeHoc — Tok BcnomoratenbHOM Ayrv o6HapyHeH Ha paboyeM NpoBoae

7. MNnaBHoe BKNtoyeHWe — TOK MHBepTOpa BO3pacTaeT L0 JOCTUHKEHWA 33aHHOr0 3HAYEHUA, a ra3 MeHAeTCA Ha
PERYLLMK ras3
BkntoyeH NoToK oxnamaarolen HUaKoCTH
HopwmanbHoe paBneruve rasa
MpucyTctByeT 06pbIB dasbl
HopwmanbHoe nvHeHoe HanpsakeHne

8. CtabunbHbIM pexrm paboTbl — HOpMasbHble paboyne napaMeTpsbl
BKntoyeH NOTOK oxnamaatoLLen UOKOCTH
HopwmanbHoe paBneruve rasa
MpucyTctByeT 06pbIB dasbl
OrcytcTByeT neperpes MHBepTOpa 1
OrtcyTcTBYET NEeperpeB MarHUTO3NEKTPOHUKK
OrtcyTcTBYET NEeperpes OxnamaatoLLEN HIOKOCTH

9. MnaBHoe BbIKNtOYEHWE — YMeEHbLUEHWE TOKa M MOTOKA rasa nocre yCTpaHeHWs 3arycKa nnasmbl
BuikntoueHue pexyluero rasa

10. AsTomatuueckoe oTkntouerue (off) — [Mopaua rasa nocne rawenHns gyru B Tedenue 10 ceryHp,
BbIkntoueHne 0CHOBHbIX 3aMblKaTenemn
BolkntoyeHve nHBepTOpPOB
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TEXHUYECHOE OGCJTYHHUBAHUE

LLUKN OYUCTKHU ra3oBOM CUCTEMbI

[Mpu BRAOYEHWM CUCTEMBI MITM MPW CMEHe OAHOro NPOoLEecca Pe3ky Ha ApYyron onepaTopoM CUCTEMA aBTOMATUYECKHU
MPOXOAMT LMK OYUCTKM. LIMKN O4MCTHM COCTOMUT M3 2 3TAMNOB: OUMCTKA 3aLUMTHBIM Fa30M, NoAaBaeMbIM 40
BO3OYMOEHMUA AyrH, N O4UCTKA PEMYLLMM ra3oMm.

OuncTKa 3alMTHBIM ra30M, NoAaBaeMbIM [0 BO3OYHAEHWUA Oyr, BKIOYAETCA Ha 8 CEKyHA, B aBTOMATUYECKOW CUCTeMe
yrpaeneHua nogayen rasa unu Ha 12 ceKkyHp, B py4HOM CUCTeMe yrpaBrieHWA nojaden rasa.

OumrcTHa peryLLMM ra30M BKIOYAETCA Ha 8 CEeKyHA, B aBTOMaTUYECKOM CUCTEME yrnpaBiieHWA nogadven rasa uny Ha 12
CEKyHA, B py4HOM cuCTeMe ynpasrneHua nogaden rasa. CywectsyeT 2 UCKIOUYEHUA M3 OMUCaHHOIO Bhille LMKNA.

Ucknioderne 1 — ecnn onepaTtop MeHAET NPOLLECC PE3KM C UCMOosb3oBaHWeM Heroptodero rasa (O,/Bo3ayx, Bosayx/
Bo3ayx, nnn N,/Bo3ayx) Ha NpoLLEecc ¢ ucnonb3oBaHuem roptoyero rasa (H35/N,, unn F5/N,)
UM HaoboPOT, NMPOLLECC OYUCTHM ByaeT cocToATb 3 3 aTtanos. CHavana raszosas cuctema 6yner
ouMLLATLCA a30TOM B TeueHue 12 ceryHa. Mocne o4McTM a30ToM cucTema ByaeT oumwaTsLCA
3ALUMTHBIM FA30M W PEMYLLUM Fra3oM.

Mpumeuanme. Ecnu K rasoBoi cucTeme He MOAKIOYEH a30T, ByaeT BuiBeAeH Ko ownbku 42 (HU3Koe aasneHue
asota). Ecnm ownbky ¢ Kogom 42 He ycTpaHWTb B TeYeHWe 3 MUHYT, OHa ByaeT 3ameHeHa Ha
OLIMBKY C Koaom 139 (OWwMBKa OMMAAHWUSA OYUCTHM).

Mckntoderne 2 — ecnu onepaTtop MeHSET Nto6oi NMPoLecc pe3ky Ha NPOLECC PACKPOA C UCMOMb30BaHUEM a30Ta, LMKI
OYUCTKKU HE BbINOJIHAETCA.

Ucnonb3oBaHUe KnanaHa ra3soBoM CUCTEMbI

B tabnuue Huxe NOKa3aHo, KakMe KnanaHbl ABNAKTCA aKTUBHbIMU OJ1A KaM40ro npouecca pesku.

Mpouecc ¢ KoHTponbHas nnara
MCMNOMb30BaHUEM [L03MPOBOYHOM HoHTponbHaa nnata crctemsl Beibopa
0,/0 CHUCTeMbl
2/ Yo
Howmep cBeTopmona 38|39 (28] 37 1 2 3 415|167 8 9110 |11 [(12]|13|14| 15|16
Ho Bo36ywaeHua ayru | B4 B2 SV1 Sv3 Svs SV10
Mpu peske B3 B1 | SV1 Sv3 Svs SV10
Mpouecc ¢ KoHTponbHasa nnarta
MCMoJIb30BaHHEM [,03MPOBOYHOM HoHTpornbHana nnarta cuctemsl Boibopa
cmeck O, / Boaayx cucTeMbl

Howmep ceBeToamona 38|39 |28 | 37 1 2 3 4 15|67 8 9| 10 [11]12|13| 14|15 16

[o Bo36ywaeHus ayru | B4 B2 SVi SvV3 Svs SV10
Mpn peske B3 | B2 SV1 Sv3 Svs SV10
Mpouecc ¢ KoHTtponbHas nnarta
MCMNOMb30BaHUEM [,031MPOBOYHOM KoHTponbHas nnata cuctemsbl Boibopa
N, / N, CUCTEMbI

Homep ceeToanona 3839|2837 1 21 3|4 )5]|6]7]|8 9 10| 11 12113 |14 | 15| 16
Ho Bo3byxaeHna oyru | B4 B1 SV9 SV1i1
Mpu peske B4 B1 Sv9 SVi1
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TEXHUYECHOE OGCJTYHHUBAHUE

Mpouecc peskn | KontponkHas nnata
C UCMNOJb30BaHUEM A031MPOBOYHOM KoHTponbHasa nnata cuctemsl Boibopa
F5 /N, CHCTEMBI

Homep ceeToamona 383928371 |2 |3|4|5|6]|7]|]8]|29 10 (11|12 | 13 | 14 | 15| 16
[o Bo36yxaeHua ayru B3 B1 SV6 SV9
Mpu peske B4 B1 Své SV9 SvVi4

Mpouecc pe3ku ¢ | KonTponeHaa nnata

MCMOJSIb30BaHMEM A031MPOBOYHOM KoHTponbHasa nnata cuctemsl Boibopa
H35 /N, CUCTEMbI
Howmep cBeTopmona 38|39 (28|37§1)|12)|3(4|5|6|7]|8|9 (101112 |13 | 14 |15]|16
o Bo36ymaeHWA yru B3 B1 SVb SV9
Mpu peske B4 B1 SV5 SV9 SVi4

Mpouecc pe3ku ¢ | KonTponeHaa nnata

MCMNOMb30BaHUEM [L03MPOBOYHOM HKoHTponbHasa nnata cucTembl Bbibopa
H35 &N, /N, cUCTEMBI
Howmep cBeTopmona 38|39 (28|37§1)12)|3((4|5|6|7]|8|9 (101112 |13 | 14 |15]|16
[o Bo3byxaeHua ayru B3 B1 SV5 SV9
Mpu peske B4 B1 SV5 SV9 SV12(SV13

Mpouecc pe3kn | KoutponkHaa nnata
C UCMNOJ1b30BaHMEM ﬂ.O3MpOBOHHOl;| HOHTpOJ‘IbHaH nnata CUCTeEMbI B|>|60pa
N, / Bo3ayx CUCTEMbI

Howmep cBeTopmona 38|39 (28|37§1)|12)|3|(4|5|6|7]|8|9 (101112 |13 | 14 |15]|16

[o Bo3byxaeHua ayru B3 | B2 SV3 SV9|SV10
Mpu peske B3 | B2 SV3 SV9|SV10

Mpouecc pe3kn | KontponbHan nnara

C UCMoJb30BaHWEM A031POBOYHOM HoHTponbHasa nnarta cuctemsl Bolbopa
CcMecH Bo3ayx / Bo3ayx cucTembl
Howmep cBeToomopa 38 (3928|3741 |2|3|4|5|6|7|8|9(|10[11]12 |13 ]| 14 |15]|16
[o Bo36ywaeHua ayru B3 | B2 SV2|SV3 sSvs8 SV10
Mpu peske B3 | B2 SV2|SV3 Svs8 SV10
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TEXHUYECHOE OGCJTYHHUBAHUE

Mpouecc pasmeTKH

KnanaHbl, akTUBHbIE NPU packpoe, NpeAcTaBneHsl B Tabnuuax Huxe. B 103MpoBoYHOM cucTeme pasHble knanaHsl 6yayT
aKTUBHBLIMW B 3aBUCMMOGTM OT TOrO, KAKOW MPOLLECC MCMONb30BAICA A0 PA3METKM.

Hﬂal'laHbI, aKTUBHbIE NPU CMEHe C NpoLecca, B KOTOPOM HEe UCNOJIb3yeTCA FOpPOLIVIﬁ ras

HoHTpornbHas nnata
N, /N, [,03MPOBOYHOM KoHTponbHana nnata cuctemsl BbiGopa
CUCTEMDI

Howmep ceTopmona 38139128 |37§ 1 213451678910 11 12113114 |15 | 16

[o Bo36ywpaeHus ayru | B4 B2 SVi1

Mpu peske B4 B2 SVi1

HKnanaHbl, akTHBHbIE NMPW CMEHE C NpoLEecca, B KOTOPOM MCNOJIb3YETCA roproynii ras

HoHTponbHas nnarta
N, /' N, [,03MPOBOYHOM KoHTpornbHana nnata cuctemsl Bbibopa
CHUCTEMBI

Homep ceeToanona 38139128 (37§ 1 2113|4567 |89 (10]11]12|13 |14 15| 16

o Bo36ymwaeHua gyrv B3 B1 SV9

Mpu peske B3 B1 SV9

HoHTponbHana nnata
Ar /N, A031POBOYHOM KoHTpornbHana nnarta cuctemsl Bbibopa
CHUCTEMBI

Howmep cBetoamona 3813912837 1 2|3 415 6 7 8 9 10111112113 |14 | 15 | 16

Ho Bo36ympaeHna nyrn | B4 B1 SV9 SVi5
Mpu peske B4 B1 SV9 SVi5
Ar / BO3LVX HoHTponbHaa nnata
25_35%&' A031MPOBOYHOM HoHTposbHaa nnarta cuctemMsl Boibopa
CHUCTEMbl

Howmep ceeToamona 38139128 |37 1 2 314165 6 7 8 9 10 | 1111213 |14 15| 16

Ho Bo3bympaeHuna oyrn | B4 B2 Sv3 Sv7 SV10
Mpn peske B4 B2 Sv3 Sv7 SV10
Ar / Bo3oyx HoHTponbHana nnata
< 25 unm A031POBOYHOM HoHTponbHasa nnata cuctemsl Bolbopa
>35A CUCTEMBI

Howmep ceeToamona 38139128 |37Q 1 2|3 415 6 7 819 10 |11 112|113 |14 15| 16

o Bo36ymaeHWA Oyru B3 | B2 SV3 Sv7 SV10

Mpn peske B3 | B2 Sv3 Sv7 SV10
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TEXHUYECHOE OGCJTYHHUBAHUE
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TEXHUYECHOE OGC/TYHHUBAHUE

Kopabl oluMb60oK

Hogobl owmbok BeiBoasaTca Ha akpaH YIY. [NokasaHHbIM HUKe AMarHOCTUYECKUIM SKPaH NPUBELEH TOMBKO AJ1A
nHpopmaLmn. PeanbHble aKpaHbl, ¢ KoTopbiMi Bl paboTaeTte, MOryT OTIMHYATLCA, HO Ha HUX OOMKHbI MPUCYTCTBOBATh
bYHKLMK, on1caHHble B pasaene «KCr/lyaTalmsa» HaCTOALLEN MHCTPYKLMH.
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TEXHUYECHOE OGCJTYHHUBAHUE

MOK1CK 1 ycTpaHeHHe HEMCNPaBHOCTEW NO KoAamM OLWMO60K — KoAabl OWKM6KKM 000-018

Homep
Koaa HasBaHue OnucaHue [ enCcTBUA NO YCTPaHEHHUIO
OLUKGKH
000 OrtcyTtetare ownbkm | Crctema rotosa K paborte. Heicteuin He TpebyeTcA.
[Mepekntoyatenb noToka
TeCTUMpyeTcA Npy NOBTOPHOM
3arnycKe Hacoca nocne
npocTon Hacoca (30 MUHYT
TecT neperntoyatens
009 HoToKa 6e3 nyckosoro curHana). Llens MopowanTte B TedeHne 10 ceryH, CTabUIM3aLMM CKOPOCTM MOTOKA.
TecTa 3aKnt4aeTcA B TOM, YTOObI
y66£lVITbCF| B I'IpaBI/U'IbHOCTVI
NMOTOKa OXNaMAatoLLEN HUOKOCTH,
Npexae YeM 3amuraTb pesakx.
3HaueHHe ToKa NpesbillaeT Mpumeyanue. [nA 3aluTbl CUCTEMbI OT HEeNMpeAHaMepPeHHOro
MaKGMManbHO A0MYCTUMO 3arnycka nocne cbpoca BbICTaBMNAOT 3HAYEHUe
HeT aKTHBHBIX 3HaueHue ANA BbIGPaHHOro cunbl Toka, pasHoe 5 A. lMpwu ycnosuun otTnpaBku
npoLeccos npouecca. MMpn oTo6pameHHn KOPPEKTHbIX ,EI,VaHHI:-IX Mo NPOLIECCy CMCTEMA NEePEexXoanT
011 TonbKo ansa [aHHOrO KOAA OLUMOKM UCTOUHUK B HOpMalkHbIW PEHUM SKCnyaTalim.
HPR400XD TOKa G/IOKMPYeT NYCKOBOW CUrHan [ 4 ygenyrece & Tom, 4o BTOPWUHBIM MCTOYHUK ToKa BroueH (ON).
HPR800XD Ao Tex nop, noka He Gyaer 2. Y6epuTech B TOM, 4TO TOK A/1A BbIGPaHHOIo NpoLecca HaxoauTcA
BbIGPaH NPOUECC G MPaBHIbHbEIMM B NpeAenax AonyCTUMOro AManasoHa MOLHOCTU MCTOYHMKA TOKa
napameTpamu. (no 400 A ona cuctemsl 400XD 1 go 800 A ana cuctemsl 800XD).
AKTUBEH OMH U3 PEHRUMOB
012 Upert TecT MNopomante oOKOHYaHUA TecTa.
TECTUPOBaHWA rasa.
. Pesynerathl Tecta . .
013 TecT npoviaeH y Hukakux genicteui He TpebyeTca.
MONTOKUTESIbHbIE.
CHuaeTcs fasneHue rasa o .
Ortkas KaHana BbINonHUTE NOMCK HErEePMETUHHOCTEN M HEMMOTHBIX COEANHEHUI MEKIY
014 B KaHane 1, 4To yKasbiBaeT . < N
pexyLiero rasa 1 CUCTEMOW BbIGOPa M LO3UPOBOYHOM CUCTEMOM.
Ha HErepMeTUYHOCTb.
CHuikaeTcs gaBneHue rasa . .
Ortkas KaHana BbInonHWTEe NOWMCK HErepMETUYHOCTEN M HEMMOTHBLIX COEAUHEHWUI MEKAY
015 B KaHane 2, 4To yKasblBaeT . . N
pewyllero rasa 2 cucTeMom Bbibopa 1 A03UMPOBOYHON CUCTEMOM.
Ha HErepMeTUYHOCTb.
Ortkas nnaBHOMo
[asneHne nnasmoobpasytoLero
BbIK/O4YEHMA Y6eanTech B TOM, YTO OTCYTCTBYHOT KaKne-nmbo 3aKynopvBaHuaA
016 rasa He yMeHbLUMIOCh 3a
nnas3moobpasyroLero OTBOAHOrO WaHra nnasmoobpasytoLero rasa.
NOMOKEHHOE BPEMS.
rasa
OrTkas nnaBHOro [aBneHue 3aliMTHOro rasa He .
MpoBepbTe 0OTBEPCTHA 3ALLMTHOrO 3KPaHa Ha NPeAMEeT 3aKynopUBaHHUM.
017 BbIK/THOYEHUA 3aLUUTHOMO | yMEHBLUMIOCH 32 MONIOKEHHOE .
rasa Bpew 3ameHuTe 3alMTHBIN 3KPaH, ECIIM OTBEPCTUA 3a6/I0KMPOBaHbI.
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TEXHUYECHOE OGCJTYHHUBAHUE

MoucK 1 ycTpaHeHHe HeUMCnNpPaBHOCTEN NO Koaam OWMOO0K — Koabl OKM60K 020-028, 224-228

Homep
Koaa HassaHue OnucaHue [ encTBUA NO YCTPaHEHHUIO
OLIUGKH
1. Y6epuTechb B MCNPaBHOM COCTOAHWM PACXOAHbIX AETANEN.
2. MNpoBepbTe KOPPEKTHOCTL HACTPOEK MOAAYM 3ALLMTHOIO rasa A0 BO3OYKAEHWUA Ayru
1 pacxoia rasa npu peske.
He BbiABNEH TOK 3. BuinonHute TecThl ans BhiABneHus yTeuek rasza (cm. pasaen TexHuyecKoe
OtcyTcTtBHE OT MHBEPTOpa Ha o6cCryKUBaHHE).
020 BCromMoratesnibHoW | 6roke 3amuranuna o | 4. lNpoBepbTe UCKPY B padpAdHUKeE.
ayrv ncteyerua cpoka B 1 | 5. MNposepste CON1 v pene BcriomoratensHoW Ayrv Ha NpeaMeT Ype3MeEPHOro
CeKyHay. n3Hoca.
6. BrinonHuTe TecT notoka rasa (cm. pasaen TexHnyecKoe 06CyKMBaHNE).
7. Beinonnute TecT nposoaa pesaka (cM. paspen TexHHYecKoe 06C/1yKUBaHHE).
8. BeinonnuTe TecT uenw 3anycka (cm. pasaen TexHuyeckoe o6CymmMBaHHe).
He BbiABNeHo Toka
Ha paboyem Kabene 1. Y6ennTecb B KOPPEKTHOCTM BbICOThI MPOMMIa.
Orcyrotayer no mucreveHmn 500 2. MNpoBepbTe KOPPEKTHOCTb HACTPOEK MOAAYM 3ALLMTHOIO rasa A0 BO3OYKAEHWUA Ayru
021 REPEHOT AYTH MWIIMCERYHA, nocne 1 pacxopa rasa npu peske.
YCTaHOBJIEHWA TOKa 3. MpoBepbTe pabounit kKabenb Ha NPeAMET NMOBPEKAEHUI UK HEMTOTHbIX
BCrMOMOraTefisHoM COeANHEHUN.
ayr.
024 1. Y6epuTechb B MCNPaBHOM COCTOAHWM PACXOAHbIX AETANEN.
Mepauunsit Moreps Toka MoTepsa curHana Toka | 2. MNpoBepbTe KOPPEKTHOCTL HACTPOEK pacxoda rasa npu peskKe.
¢ vHBepTopa 1 nocne | 3. [NpoBepbTe BpemaA 3aAEPHKKM MPOMKUra.
224 Wnseprop 1 nepeHoca. 4. Y6enmtech B TOM, 4TO HE NOTEPAH KOHTAKT Ayrv C IMCTOM B XOfe PE3KM
Bropuubii (BblpesaHMe oTBEPCTHI, peaKa B JIOM M T. M.).
025 [Moteps Toka 1. Y6enuTech B UCNPaBHOM COCTOAHWUKM PACXOLHbIX AeTaneu.
MepamiHbi MHeepTop 2 [Moteps curHana Toka | 2. NpoBepbTe KOPPEKTHOCTL HACTPOEK PaCXoAa rasa npu peske.
TonbKo AnAa ¢ nHBepTopa 2 nocne | 3. [poBepbTe BpemaA 3aepHKn NMPoKUra.
225 HPR260XD nepeHoca. 4. Y6eputechb B TOM, YTO HE MOTEPAH KOHTAKT Ay C IMCTOM B XOAEe Pe3Ku
Bropuunei HPR400XD (BbpE3aHMe OTBEPCTUM, Pe3Ka B JIOM W T. 1.).
1. Y6eanTech B UCNPaBHOM COCTOAHWUM PACXOAHbIX AETaNEN.
2. MNpoBepbTe KOPPEKTHOCTb HACTPOEK pacxoda rasa npu pesKe.
026 MoTeps curHana 3. MpoBepbTe Bpema 3a4epHKM MPOKUra.
MepsruHbIi Hotens nepenoca | MePeHoca nocne 4. Y6enmtech B TOM, Y4TO HE NOTEPAH KOHTAKT Ayrv C IMCTOM B XOA€e PE3KH
296 PR P 3aBepLIeHns (BblpesaHve OTBEPCTHUI, pesKa B JIOM M T. M.).
BTopHuHbiii nepeHoca. 5. MpoeepsTe Pa6oqm7| Kabenb Ha NPeAMET MNOBPEKAEHWUM UM HETMOTHBIX
COeAMHEHHIA.
6. [NonbiTanTechb NOAKIIOYUTL PaBboUMii Kabeslb HaMPAMYIO K JIUCTY.
1. MNpoBepbTe NMHeHOE HaNpsXKeHWe, NofaBaeMoe Ha UCTOYHUK TOKa.
2. OTKNtoUMTE Nogady SMeKTPONUTaHUA Ha MCTOYHWK TOKA, CHUMKTE KPbILLKY
027 Hapywenve Ganarica 3aMblKaTeNA U MPOBEPLTE KOHTAKThI Ha NMpeAMeT Ype3MePHOro U3Hoca.
MepsruHbIi pasul Ha uHeprope 3. MpoBepbTe ceTeBOM Kabesib, 3aMbIKaTeNb M BXOA, HA MHBEPTOP Ha Hanuyve
O6pbiB dasbl nocne 3aLenneHus o
297 HEeMOTHbIX COeAMHEHWM.
Bto > SAMBIRATENA Wik BO 4. MNpoeepbTe NpepoxpaHuTeny obpbia ¢pasbl Ha pacnpeaenvTenbHON nnaTe.
pHyHBEIA BpPeMA Pe3Ku.
3ameHuTe nnaty, eCnu NpeaoXpaHUTENK NEPErOPEU.
5. BeinonHuTe TecT obpbisa dassl (cM. pasaen TexHuyecKoe 06CyKHUBaHHE).
028 Morepn Toka 1. Y6enuTech B UCNPaBHOM COCTOAHWUM PACXOLHbIX AeTaneu.
MepanuHsii WHBepTOPa 3, MoTepsa curHana Toka | 2. MNpoBepbTe KOPPEKTHOCTL HACTPOEK pacxofa rasa npu PeskKe.
¢ nHBeptopa 3 nocne | 3. [poBepbTe BpemaA 3afepHKM NPoKUra.
228 1::;:80’;:; nepeHoca. 4. Y6enmtbCcA B TOM, Y4TO HE MOTEPAH KOHTAKT Ayrv C IMCTOM B XOA€e Pe3Ku
BropuuHbiit (BbpE3aHMe OTBEPCTUM, PE3Ka B JIOM W T. 1.).
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TEXHUYECHOE OGCJTYHHUBAHUE

MoucK 1 ycTpaHeHHe HeUMCNpPaBHOCTEN NO KoAaM OWHUOOK — Koabl OWK60K 030-042, 231-234

(N,) asora

Homep
Koaa HasBaHue OnucaHue JencTBUA NO YCTPaHEHHUIO
OLUMBKH
1. Y6eautecs B TOM, 4TO Kabenb nog HoMepom 5 (ynpaenatowmi kabens
C MCTOYHMKA TOKA Ha CUCTEMY yNpaBneHus nofaden rasa) He NoOBPEKAEH
1 KoppeKTHO nogkntodeH kK PCB3 1 K 3aaHeR 4acTy cUcTeMbl ynpasneHus
nopayen rasa.
Ownbra rasosom 2. Y6eautechb B TOM, 4TO Kabesnb nog Homepom 6 (CrnoBor Kabesb C UCTOYHMKA
CcHUCTEMBI TOKa Ha CUCTEMy YNpaBNeHWA Nofgayen rasa) He NOBPEKAEH 1 KOPPEKTHO
TonbKo ansa . NOAKIFOYEH BHYTPU UCTOYHMKA TOKA M K 3a[iHEW YaCTh CMCTEMbI YrpaBneHus
030 cUcTem C BosHuk oTKas e rasosoit nogayem rasa.
cucTeme. -
aBTOM. 3. Y6eautech B Tom, 4to Ha PCB2 BHyTpHM cycTeMbI ynpaBneHns nogaden rasa
ynpaBfieHHem ropaT ceetognoas D1 (+5 B nocr. Toka) n D2 (+3,3 B nocrt. Toka). Om
nopayen rasa CBETOAMOAbI YKa3blBAIOT Ha HaNMuKMe nofjayn anexkTponutanua Ha PCB2.
4. Ecnu anektponutarue nogaetcs Ha PCB2 1 PCBS3, a o6a kabensa cuctemsbl
ynpaBneHWA nofayen rasa UcnpasHbl, 0Tkas npousolwen 8 PCB2 nnu PCBS3.
C nomoupto ncnbitatensHoro yctporctaa CAN npoBepuTh, Kakyto 13 nnat
HYMHO 3aMeHUTb.
1. Ecnu ana nopauun nyckosoro curHana Ha HPR vcnonbayeTtca mexaHnyeckoe
pene, NpuyMHa 3aknoyaeTca 6o B Apebeare 3TOro pesne npu akTUBaLWM,
031 MyckoBoW curHan 6bin NM6O B HEMCMNPABHOCTH KOHTAKTOB. 3ameHuUTe pere.
MeparunbI Moteon samuranma | MOTYHEH: HO 3aTem 2. MNpoeepnTb Kabenb MHTepderca Ha NpeaMeT HalIMYMUA NOBPEKAEHNN,
231 P noTepsAH A0 yCTaHOBMEHUA HeWCMNpaBHbIX 0GKMMOB WM SNEKTPUYECKHUX KOHTAKTOB.
BropHuHbIi ayru. 3. Ecnv kabenb nHTepderica ncnpaBeH, a MyCKOBOM CUrHas nogaerca He Yepes
pene, aTo cBUAETENLCTBYET 0 ToM, 4To YIY ynanaeT nyckoBow curHan fo
[OCTUHEHWA Y1 yCTAHOBMBLUErOCA COCTOAHMA.
1. MNpoBepbTe Kabenb MHTEpENca Ha NpeaMeT noBpexaeHUHA. BoamokHo,
NPHUCYTCTBYET KOPOTKOE 3aMblKaHWE NPOBOAOB yAEPHKaHUA.
2. Ecnu atoT BXOoHOM curHan obpabatbiBaetca ycTporcTeom HIMY, Bo3MOKHO,
032 Bpema omnnanna | Curtan ynepmaria Guin YrY oupaeT nonyyeHWs BXOAHOrO CHrHana 3aBepLueHuA paboThl AaTuMKa
yoep#aHua aKTBeH 6onee 60 ceKyHA. .
MCXOLHOM BbICOTbI OT APYroro pesakxa.
3. Ecnu kabenb nHTepdeiica yctpoictaa HIMY ucnpaseH, a B cucteme
ucnonb3yeTtcs Tonbko 1 pesak, cnegyeT 3amennTsb nnaty PCB3.
Bpema oxupaaHusa
npeaBapuTenbHOM
3apAOKK CucTeme BbiGOpa He OT0 npepynpexaeHne CBUAETENbCTBYET O BO3MOKHOM HapyLLEHWK Noaaym rasa
033 TonbKo ansa yAanoch 3apaamMTb IMHKK | No NpoBoAaM. Y6eauTech B OTCYTCTBUM Kak1X-nMbBo NPenaTcTBUI A4 NPOXoAa
cucTem ¢ [10 IOCTUKEHMA HYKHOTO | NNa3mMoobpasytoLLero v 3aLiMTHOrO rasa Mo WiaHraM v UCKIKYUTb HU3Koe
asToM. 3HaYeHuUA. [aBneHne rasa Ha BXoae.
ynpaBneHuem
nopayen rasa
034 Motep Toka 1. Y6enutecb B MCNpaBHOM COCTOAHWUKM PACXOAHbIX AeTanen.
MepBuuHbIit WHBepTOPa 4, MoTepsa curHana Toka 2. [MpoBepbTe KOPPEKTHOCTL HACTPOEK pacxofa rasa npu peske.
034 TonbKo ans C uHBepTopa 4 nocne 3. [poBepbTe BpemaA 3aAepHKN NMPOKUra.
3 HPR400XD nepeHoca. 4. Y6enumtechb B TOM, 4TO HE MOTEPAH KOHTAKT [yru C JIMCTOM B XOfe PE3KM
BropuyHbii (BblpE3aHKe OTBEPCTUI, PE3Ka B JIOM U T. ).
[aBneHue asoTa Huxe
HUMXHero npegena:
2,07 6ap — pesKa;
0,34 6ap — paamveTKa.
B X016 OuUCTKM 1. Y6eautech B TOM, 4TO BKIIOYEHA Mofdaya a3oTta, U NpoBepkTe AaBEHWE
049 Huskoe nasnerve | asotom (N,) npw nogjayu rasa v 06beM rasa, MMetLLEroca B pacxoAHbIx 6aKax.

CMeHe C npouecca
C ncnonb3oBaHMemM
roproyero rasa

Ha npouecc ¢
MCMNONb30BaHNEM
OoKUCnuUTENA.

2. Y6enutech B TOM, YTO PEryNATOP ras3a yCTaHOBNEH Ha 3HaveHue 8,27 6ap. Cwm.
Hactporira perynatopos nogaqm (pasnen YcraHoska).
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TEXHUYECHOE OGCJTYHHUBAHUE

MoMCK U ycTpaHEHHe HEeUCNPaBHOCTEN NO KoAam OWHW60K — KoAabl OWHG6KHU 044—-046

Homep
Koaa HasBaHue OnucaHue JencTBUA NO YCTPaHEHHUIO
OLIMGKH
Laenexve
1. MpoBepbTe naBneHne nojayn rasa v 06bLeEM rasa, MMerLLEerocs
nnasmoobpasytoLLero rasa
B pacxXofHbIx GaKax.
HUE HUKHEro npeaena: -
2. CpaBHWTE HACTPOMKM perynaTopa rasa Ha CUCTEME yrNpaBieHus
Huskoe paBnenue 0,34 6ap — nopaya rasa fo o
nopadyen rasa c napameTpamu, NPUBEAEHHLIMU B TEXHOMOMMHECKUX
044 nnasmoobpasytowero | Bo3byxaeHWA oyru;
KapTax pesKu.
rasa 3,45 6ap — nopava rasa npu .
eare (peata): 3. Cwm. HacTporika perynatopos nogaqm (pasnen YcraHoBKa).
P P ' 4. BoinonHuTe TeCTbl AnA BbiABNEHUA yTeuek rasa (pasaen TexHuyecKoe
0,34 6ap — nopaya rasa npu
. o6CrymmuBaHme).
peske (packpon)
1. MNpoBepbTe HACTPOWKKM AaBNeHWs nojayu rasa.
Hasnenwve 2. CpaBHWTE HACTPOWKHM perynaTopa rasa Ha CUCTEME yNpaBieHUs
nnasmoobpasytoLLero rasa nopaven rasa c ykasaHHbIMK B TEXHONOTMYECKOM KapTe Pe3KH.
Bricokoe naBnenve BbilLe BEPXHEro npegena: 3. Cm. Hactporirka perynaropos nogaym (paspen YcraHoBKa).
045 nnasmoobpasytowero | 7,58 6ap — pydHaa cuctema | 4. He oTKpbiBaeTCA aneKTpoMarH1T oTceyHoro KnanaHa. [posepste
rasa ynpaeneHna nopayen rasa nopavy aNeKTPO3HEPIUM Ha KNanaHbl, OTKIOYUTE LUMaHTK
9,65 6ap — aBTOMaTHYeCKan nnasmoo6pasytoLero 1 3alUTHOrO rasa, BbIXOAALLME M3 OTCEYHOrOo
cucTema knanaHa. Ecnu gaBneHue cHuxaeTcA, 3T0 CBUAETENLCTBYET O TOM, YTO
KnanaH He paboTaeT WK OTCYTCTBYET Nofava 3NEKTPOSHEPrUK Ha Hero.
1. MpoBepbTe BXOAHOE NIMHENHOE HanpsAxeHue Ha nnate PCB2 B
MCTOuYHUKe Toka u Ha PCB1 B oxnagutene (ana cuctemsl HPR400XD).
3HaueHWe HanpPAKeHWA JOMKHO 6biTb B Npeadenax 10 % ot
HoMmuHanbHoro (120 B nepem. Toka).
2. MNMpoeepsTe npenoxpanuTeny Ha nnate PCB2 B ncTouHWKe ToKa.
3. Y6enutech B TOM, 4TO HanpsmeHue uveeT 3HadeHre 120 B nepewm.
TOKa Ha wrencensHom pasbeme J2.4 (wrbipbrax 3 1 4) nnatel PCB2
B UCTOYHWKE TOKa.
. 4. ina cuctembl HPR400XD: nposepkTe HanpsmeHWe Ha nnarte
3HaueHue nMHerHoro
PCB1 B oxnaauTene ¢ NoMoLLblo BOSILTMETPA NOCTOAHHOMO TOKa.
HanpsKeHUsa 6IM3KO Unn
HIIE HYKHErO NDEaENa Ero 3HaueHve pgonkHo coctaBnatek nopagka 0,415 B noct. Toka mexay
pea TP23 1 TP2 Ha nnate PCB1.
B 102 B nepem. Toxka
. 5. Ecnu HanpskeHue nepemeHHoro Toka Ha PCB2 (J2.4, wbipbki 3 1
Huskoe nuHeHoe (120 B nepewm. Toka —15 %).
046 HANDAKEHHE HODMAMLHBIA HIPKHMIA 4) Bbiwe 108 B nepem. ToKa, a HaNpsAKeHWe NOCTOAHHOIO TOKA MeMay
P P TP23 v TP2 Ha nnate PCB1 menble 0,38 B nocrt. Toka, nposeperte,
npeaen nNpu aKkcnnyaraumm
4TO HanpsKeHWe Ha WTencensHoM pasbeme J4 (wbipbKax 1 v 2) Ha
coctasndaeT 108 B nepem.
nnate PCB1 coctaBnsaet He meHee 108 B nepewm. Toka. [poBepsTte
Toka (120 B nepewm. .
Toka —10 %) nposoaKy mexay nnato PCB2 B uctouHuke Toka u J4 Ha nnate PCB1.
- o).
Ecnu HanpsxeHue Ha wrencensHom pasbeme J4 Boilwe 108 B nepewm.
TOKAa, HO HanpsXKeHWe NOCTOAHHOro Toka Ha TP23 1 TP2 meHbLe 0,38,
3amerute PCB1.
6. Ecnu HanpskeHWe nepemeHHoro Toka Ha nnate PCB2 B uctouHMKe
Toka (Ha J2.4, wrbipbkax 3 1 4) Boiwe 108 B nepem. Toka, a
HanpsmeHne NoCTOAHHOIo Toka Mexay TP23 n TP2 Ha nnate PCB1
B oxnaautene (Tonsko ana cuctemsl HPR400XD) Takme sbiwe 0,38 B
nocT. ToKa, nposepbTe coeanHerre CAN mexay PCB3 B nctouHmke
Toka u PCB1 B oxnaguterne.
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TEXHUYECHOE OGCJTYHHUBAHUE

MoUCK 1 ycTpaHeHHe HeUCNpPaBHOCTEN NO KoAaM OWHUOOK — KoAabl OWKM60K 047-053, 248-250

Howmep
Kopa HassaHue |Onucanue O encTBUA No yCTPaHEHHUIO
OLWKHOKHU

1. MNpoBepbTe BxogHOE NMHEMHOE HanpsxeHue Ha nnate PCB2 B MCTOYHMKeE TOKa M
Ha PCB1 B oxnagutene (Tonbko ana cuctemsl HPR400XD). 3HaueHue HanpAmKeHus
[OMKHO 6bITh B Npeaenax 10 % oT HoMMHaNbLHOro (120B nepem. TOKa).

2. MNposepbTe npenoxpanutenu Ha nnate PCB2 B MCTOYHKMKe TOKa.

3HaueHue MHerHoro 3. Y6eauTech B TOM, YTO HanpsxeHne nmeeT 3HadeHne 120 B nepewm. Toka Ha
HanpsAxeHUa 6IM3KO 1K wrencensHom pasbeme J2.4 (wrbipskax 3 1 4) nnatel PCB2 8 McTOYHMKE TOKa.
Bbllwe BepxHero npeaena | 4. Mposepste Hanpsmerme Ha nnate PCB1 B oxnaautene (tonsko ana HPR400XD) ¢
B 138 B nepewm. Toka NMOMOLLbIO BOSIBTMETPA MOCTOAHHOIO ToKa. Ero aHaueHvWe [omKHO COCTaBNATL NOpPAAKA
(120 B nepewm. Toka 0,415 B nocrt. Toka mexay TP23 n TP2 Ha nnate PCB1.
Bbicokoe +15 %). 5. Ecnu HanpsmeHne nepemeHHoro Toka Ha PCB2 (J2.4, wbipbku 3 1 4) meHbwe 132 B
047 nuHenHoe  |HopmanbHbIM nepem. TOKa, a HarnpsKeHue NocToAHHOro Toka Mexay TP23 n TP2 Ha nnate PCB1
HanpsxeHWe |BepxHUiA Npeaen Bbilwe 0,44 B nocT. Toka, NpoBepLTe, YTO HAaNpsHKEHWe Ha LWTENceNbHOM pasbeme J4
npu1 aKcnnyaTtaumm (wrbipbkax 1 v 2) Ha nnate PCB1 cocTaenset He 6onee 132 B nepem. Toxa. MNposepste
cocTaBnAet 132 B nposoaky mexay nnaton PCB2 B ncTtouHuke Toka v J4 Ha nnate PCB1. Ecnu
nepem. Toka HanpsAxeHWe Ha WTencenbHoM pasbeme J4 MeHblie 132 B nepem. Toka, HO HanpsxeHWe
(120 B nepem. Toka nocTosaHHoro Toka Ha TP23 u TP2 6onblue 0,44, 3amernTs PCB1.
+10 %). 6. Ecnu HanpsxeHne nepemeHHoro Toka Ha nnate PCB2 B UcTouHMKe ToKa
(Ha wrencensbHoM pasbeme J2.4, wTblpbKax 3 1 4) meHblie 132 B nepem. Toka,
a HanpsAKeHne NocToAHHOro Toka Mexay TP23 1 TP2 Ha nnate PCB1 B oxnagutene
(tonbko ana cuctemsl HPR400XD) takme Huwe 0,44 B nocT. Toka, nposepsTe
coeauHerne CAN mexay PCB3 B ncTtouHmke Toka 1 PCB1 B oxnagurene.

1. Y6eautechs ToM, 4To Kabenb noa HomepoMm 5 (ynpaenstowmin Kabenb ¢ UCTOYHUKA TOKa
Ha CMCTeMy ynpaBieHWA NofadYen raza) He MOBPEKAEH U KOPPEKTHO noakntodeH k PCB3
M K 3aHEeN 4aCTK CMCTeMbl ypaBneHna nojayen rasa.

2. Y6enutechk B TOM, YTO Kabenb nog Homepom 6 (cvnoBoWt Kabernb C UCTOYHMKA TOKa

048 BosHukna owmrbKa ceasu .

Ha CMCTeMy yNpaB/ieHWA NofadYen raza) He MOBPEHAEH U KOPPEKTHO MOAKMOYEH BHYTPU

MepBUUHbI CAN mexay MCTOYHUKOM - .

p . MCTOYHWMKA TOKa M K 334HEN YacTW CUCTEMbI yNpaBneHWsa nojayem rasa.

Ouwwmbra CAN |ToKa 1 cucTemonm o
248 . 3. Y6enutech B ToM, 4To Ha PCB2 BHYTpUW CHUCTEMBI yNipaBneHua nojaden rasa ropart
ynpasfieHWs nopayen
BropuuHbii rasa ceetoamonbl D1 (+5 B noct. Toka) u D2 (+3,3 B noct. Toka). DT cBeToanoab!
' YKa3blBatOT Ha HaNM4Me nogayu anexktponuranua Ha PCB2.

4. Ecnu anektponutaHue nogaetca Ha PCB2 1 PCB3, a 06a kabena crcTemsl ynpasneHns
rnogayen rasa ucnpasHsbl, 0Tkas npounsowen 8 PCB2 nnv PCB3. C nomotysto
ucnbitatensHoro yctporictea CAN npoBepbTe, Kakyto 13 NiaT HyKHO 3aMEHWTD.

1. OcTaHoBUTE MK BbINONHUTE COPOC NporpaMmbl peadku. MycKoBoM curHas, nogaBaembii
Ha NnasMeHHyto CUCTeMy, He Bbin yaaneH nocne NnocieaHen onepawmm PesKu.

050 BrntoyeH 2. Y6enutech B TOM, 4To Kabenb uHTepdernca YIY He noBpexaeH.
. |Bxopn nyckosoro curHana . .
n > NyCKOBOM . 3. OTtrntoumnTe Kabenb nHtepderica HMY ot nnatel PCB3 1 nonbitaiteck BbifBUTL
€PBHYHbBIN nnasMeHHOM CUCTEMBI
curHan npu Pa3OMKHYTYIO Lienb Mexay WTbipbKamn 15 1 34.
250 aKTMBEH MPK BKITFOYEHWM
BKHOYEHUM 4. Ecnu uenb 3amMKHyTa, 3TO CBUAETENbCTBYeT 6o o Tom, uto HIMY nopaet curHan
B . NUTaHUA UCTOYHWMKA TOKa. .
TOPUYHBIM nuTaHuA 3anycka nna3wbl, 1M60 o noBpexaeHnU Kabens nHtepderica UIY.

5. Ecnu Lenb pasomkHyTa, a ceetopunon LEDN300J ropwT, Koraa kabenb nHTepdeiica
4ry otknioven ot PCB3, cneayet 3amenntb nnaty PCB3.

1. MpoBepbTe AaBneHWe nopayu rasa, a Takke ybeamTechb B HAIMYMK J,OCTATOYHOO 06bema

[aBneHue 3aWmTHOro
Huakoe rasa B 6aKe.

rasa Hviwe . .

nasneHue 2. CpaBHUTE HACTPOMKKU perynatopa rasa Ha CUCTEMe yrpaBneHna nofaden rasa

053 HW¥Hero npegena, N

3aLMUTHOro C YKa3aHHbIMK B TEXHONOTMYECKOW KapTe Pe3KM.

COCTaBMALLEro .
rasa 014 6a 3. Cm. Hacrporira perynatopos nogaqu (paspen YcraHoBKa).
! P: 4. BbINonHWTe TeCThl ANA BbIABNEHWA yTeueK rasa (paspen TexHuyecKoe 06C/yMuBaHme).
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TEXHUYECHOE OGCJTYHHUBAHUE

MoMUCK U ycTpaHEHHe HEUCNPaBHOCTEN NO KOO aM OWKW60K — Kopabl OWKG6KHU 054—-061

Homep
Koaa HasBaHue OnucaHue [ enCcTBUA NO YCTPaHEHHUIO
OLIMGKH
1. MpoBepbkTe HaCTPOKKK perynatopa nogaun raza. Cm. YcraHoBKa
perynaTtopos nogayn (pasgen «YcraHoBKa»).
[aBeneHve 3alMTHOrO rasa Bbille 2. CpaBHWTE HACTPOWMKM JABIEHWUA B CUCTEME YyrpaBleHWA nogaqen
BEepXHEero npeaena: rasa C ysasaHHblM1 B TEXHONOrMYECKOM KapTe pe3Ku.
054 Bbicokoe paBneHve 7,568 6ap — pydyHas cucTema 3. He oTKpbIBaeTCA 9MEKTPOMArHUT OTCEYHOrO KanaHa.
3alMTHOro rasa yrnpaBneHua nogade rasa MpoBepbTe Nogavy aNeKTPO3HEPTUM Ha KnamnaHbl, OTKIOYUTb
9,65 6ap — aBTOMaTHYeCKanA LINaHr NnasmoobpasytoLlero 1 3alMTHOrO rasa, BbixoaAline
cuctema 13 oTcevHoro knanaHa. Ecnun gaBsnenve cHuxaetca, ato
CBUIETEeNbCTBYET O TOM, YTO KnanaH He paboTaeT unu
OTCYTCTBYET NMOAaYa 3NEKTPOSHEPT UK HA HETO.
[asnexuve Ha Bxoge MV1
[aeneHue Ha Bxoae Y6enutech B TOM, YTO Ha nNpeobpasosatene AaBneHus rasa P1
TonbKo AnA cucTem ¢
. 3NEeKTPOMarH1THOro Knanaxa 1 [aBneHue HaxoauTcA B auanasoHe ot 3,45 6ap o 9,65 Gap.
055 aBTOM. CUCTEMOH
. | coctaBnsaet meHee 3,45 6ap unu [MoBbICETE MM CHM3LTE AaBNeHWe rasa Ha BXOAE ANA YCTpaHeH s
ynpasrieH1s noaavyen
6onee 9,65 6ap. npo6nemsl.
rasa
Hasnexuve Ha Bxoge MV?2
LaeneHue Ha Bxoae Y6enutech B TOM, YTO Ha NpeobpasoBaTene AaBneHus rasa P2
TonbKo AnA cuctem ¢
. ANEKTPOMAarHUTHOro Knanaxa 2 [aBreHne HaxoauTcA B ananasoHe ot 3,45 6ap go 9,65 6ap.
056 aBTOM. CUCTEMOH
. | coctaBnsaet meHee 3,45 6ap nnu MoBbICkTE MK CHM3LTE AaBneHWe rasa Ha BXOoAe AJA yCTpaHeHUs
ynpasnieH1sa nogavyen
6onee 9,65 6ap. npo6nemsi.
rasa
Laenexve
pexyuiero rasa 1 [aBneHvie pexyLliero rasa Ha Y6epnnTech B TOM, 4TO Ha NnpeobpasosaTene AasreHns rasa P3
057 TonbKo ANA cucTem Bblxoge 1 coctaBnAeT meHee [aBneHne HaxoauTcA B AnanasdoHe ot 3,45 6ap fo 9,65 6ap.
C aBTOMaTH4YEeCKOM 3,45 6ap vnu 6onee 9,65 6ap MoBbickbTe MNK CHM3bLTE JaBneHWe rasa Ha BXOAE /1A YCTPaHeHWA
CUCTEMOW ynpaBneHHs | B cucteme Bbibopa. npo6nemsi.
nopayen rasa
aBJIEHWE PEeMyLLero rasa Ha
Hasnenwve A pery
BbIXOAE 2 COCTaBNAET MeHee
peryliero rasa 2 Y6enutech B TOM, YTO Ha NpeobpasoBaTene AaBneHus rasa P4
3,45 6ap 6e3 cMeLLnBaHUA UK
TonbKo ansa cucrem [aBneHne HaxoauTcA B AnanasoHe ot 3,45 6ap no 9,65 6ap.
058 . meHee 1,38 6ap npu MCMoONb30BaHWM
C aBTOMaTH4YeCKOM MoBbickTe MNK CHM3LTE AaBneHWe rasa Ha BXOAE 1A YCTPaHeHWA
. cmMellrBaHuA unun 6onee 9,65 6ap
CUCTEMOM ynpaBneHus npo6nemsi.
- KaK 6e3 CMelWnBaHuA, Tak 1 npu
noga4vyeu rasa
CMeLLMBaHMN.
1. Y6ennTechb B NpaBWIbHOM YCTAHOBKE HYHHbIX PACXOAHbBIX
Hiakuit noToK [MoTok oxnampatoLwemn MUOKoCTH aetanew.
060 . MeHblle Heo6X0AMMOro 3HadeHnA B | 2. BeinonHute npoLieaypy TeCTUPOBaHWA NOTOKA OXNamaatoLen
OXJTaMAAIOLLEN HMUAKOCTH
2,3 n/MuH. HUOKOCTH, ONWUCaHHYLo B pasaene «T exHUYeCKoe 06CnyKnBaHHe»
HaCTOALLEN MHCTPYKLMM.
1. ABTOMaTH4eCKaA cMcTema ynpasieHna nojaden rasa: BO3MOKHO,
He 6binM 3arpymeHbl napameTpsl npouecca. Y6eauTech B TOM, 4TO
Pyunan GneTeMa ynpasneHna MHGbOPMALIMIO O MPOLIECCE MOMHO NPOCMOTPeTh Ha sKpaHe YUMMY.
noAaden rasa: Ha KOHTPOTbHYHO _ | 2. Pydnas cuctema ynpasnexna nopadeit rasa: BO3MOKHO, pydKa
nnaty CUCTeMbl ynpasaeHWA noaaden BbiGopa (2) HaxopmTca Memay AeNCTBUTENbHBIMW MOMOKEHUAMM.
He MOCTYMatoT CUTHasTbl C PYYKU MepeycTaHoBHTE PyuKy.
OtcyTcTBYeT THN BbIGOpa rasa
g 3. Y6enutech B TOM, 4TO Ha CUCTEMy NMOJAETCA SNEKTPONUTaHHE,
061 nnasmMoo6pasayroLero Goi
rasa ABTOMaTUYECKAaA cUcTeMa NpPOBEPUB HaNTMYHUE ropALMX CBETOAMOA0B Ha Nto0OK 13 nniat
yMpaBneHMA noaadei rasa; Ha CMCTeMIjI BbiGopa (aBTOMaTHYeCKas cucTema ynpaananﬂ
cHcTeMy BbIGOpa He MocTynaeT nofayei rasa) UM Ha CUCTEME YNpaBeHWa nogaden rasa
CHrHan o TUnNe NNaaMooBpasykoLLero (pyuHas cuctema). Ecnu e ceetoamnopsl He ropAr, npoeepsre
rasa. MCMNPaBHOCTb NPEAOXPaHUTENA Ha pacrnpeaennTeNlbHOM nevyaTHoM
nnare.
4. Ecnv npobnema coxpaHAeTCA, 3aMeHUTE KOHTPOJIbHYIO Marty.
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TEXHUYECHOE OGCJTYHHUBAHUE

MoucK 1 ycTpaHeHHe HeUuCnpaBHOCTEN NO KoAaM OWHUOOK — KoAabl OLIM60OK 062-067, 265-267

Homep
Kopa HasBaHue OnucaHue JeicTBUA NO YCTPaHEHHUIO
OLUMGKH
Pyunan cuctema
ynpasneHna nopaqen 1. ABTOMaTH4eCKanA crcTema ynpasneHns nojadyen raza: BO3MOKHO, He 6binn
rasa: Ha KOHTPOJIbHYO 3arpymeHbl napameTpsl npouecca. Y6eamTech B TOM, 4To MHGOPMAaLMIo 0
naty cucTemsl NpoLLecce MOXHO NPOCMOTPETh Ha aKpaHe YIY.
ynpasneHna nopaqen 2. PyyHan cucTeMa ynpasieHqs nopaden rasa: BO3MOKHO, py4Ka Bsibopa (2)
rasa He nocrynator HaXOAMTCA MEMAY AEMCTBUTENbHBIMKM NONOKEHUAMK. [epeyCcTaHOBUTE PyUKy.
062 OrcyTteTayeT TvN g:g’(‘)a”b' C py4ku 3. Y6enutech B TOM, YTO Ha CUCTEMY MOAAETCA SNEKTPONUTaHUE, NPOBEPHB
3alUMTHOrO rasa parasa. HarMyu1e ropALLMX CBETOAMOLO0B Ha Nto6oM U3 NnaT cUcTeMbl Belbopa
ABTOMATHUECKARA (aBTOMATMYECKAA CHUCTEMA YNIPaBNeHUsA Noaayen rasa) Unu Ha cucTeme
cHCTeMa ynpaBneHms ynpasneHus nogaden rasa (pyuras cuctema). Ecnm e CBETOAMOALI He FOpAT,
nopadel rasa: Ha npoBepbLTe UCMPABHOCTL NPefoXPaHUTENA Ha pacrnpenenMTensHOM nevaTHom
cucTemy Bbibopa He nnare.
MOCTynaeT curHan o 4. Ecnv npobnema coxpaHAeTcA, 3aMEHUTE KOHTPOSIbHYHO MnaTy.
THNeE 3alUTHOro rasa.
1. Y6eanTech B KOPPEKTHOM paboTe BCex BEHTUNATOPOB MHBEPTOPA. [pM3Hakom
KOPPEKTHOM PaboTbl ABAETCA TO, YTO CMOXHO PACCMOTPETh BpaLLatoLLUecs
nonacT1 BEHTUNATOPA.
2. BblgyiTe U3 cUCTEMBI Mbllb, 0COBGEHHO C BEHTUIATOPOB U C TennooTeoaa
065 MHBepTOpa.
MeparuHel BosHuk neperpes 3. Y6eoutech B TOM, HTO HanpAmeH1e Ha o6paTHoi ctopoHe J3.202
Meperpes nHeepTopa 1
265 nHBepTopa 1. (wrbipskax 2 v 3) nnatel PCB3 cocTaenset He 6onee 2,9 B noct. Toka.
BropHuHbiit 4. Ecnv HanpAxeHWe H13Koe, y6eamnTech B MCNPaBHOCTH NPOBOAKM Mexay
[aT4MKOM TeMnepaTypbl MHBepTOpa 1 WTblpbKamu 1 1 2 J3.202.
5. Ecnu npoBoaka 1cnpasHa, a ownbka neperpesa He
ycTpaHaeTcA nocne 30 MUHYT paboTbl MCTOUHMKA TOKA B PEXKMME XONOCTOrO
xoAa ¢ paboTatolMMU BEHTUAATOPaMHU, CreayeT 3aMeHUTb MHBEPTOP.
1. Y6enuTecb B KOPPEKTHOM paboTe BCEX BEHTUNIATOPOB MHBEpTOpPA. pr3HaKkom
KOPPEKTHOM PaboTbl ABAETCA TO, YTO CMOMHO PACCMOTPETh BpaLLatoLUecs
nonacT1 BEHTUNATOPA.
2. Bblgyite U3 cUCTEMBI Mbllb, 0COBEHHO C BEHTUIATOPOB U C TennooTeoaa
066 Meperpes nHBepTopa 2, MHBepTOpa.
MepBriHbIA | TonbKo AnA cucTem | BosHuk neperpes 3. Y6enutech B TOM, 4TO HanpskeHne Ha obpaTHoi cTopoHe J3.202
266 HPR260XD nHBepTopa 2. (wrbipskax 5 v 6) nnatel PCB3 cocTaenset He 6onee 2,9 B noct. Toka.
BropHuHbIi HPR400XD 4. Ecnu HanpameHue H13Koe, y6eamTech B UCNPABHOCTM NPOBOAKK MeXay
[AaTYMKOM Temnepatypbl MHBepTOpa M WTbipbkamu 4 1 5 J3.202.
5. Ecnu npoBogKa 1cnpaeHa, a owunbKa neperpesa He
ycTpaHaeTcA nocne 30 MUHYT paboTbl UCTOUHMKA TOKA B PEXKMME XONOCTOrO
xoAa ¢ paboTatolMMU BEHTUAATOPaMHU, CrieayeT 3aMeHUTb MHBEPTOP.
1. Y6ennTech B KOppeKTHOM paboTe BCex 6osbLUMX BEHTMNATOPOB. [praHakom
KOPPEKTHOM PaboTbl ABNAETCA TO, YTO CMOMHO PACCMOTPETh BPaLLaloLLUeCH
nonacT1 BeHTUNATOpA.
2. BblayiTe Mbilb U3 CUCTEMbI, 0COBEHHO C BEHTUNIATOPOB U C GOMbLIOTO
cunoBoro TpaHcdopmartopa.
3. Y6eautechb B TOM, YTO HanpsAmeHWe Ha obpaTHoi ctopoHe J3.202
(wTbipbkax 14 u 15) cocTaenseT He 6onee 3,2 B. nocr. Toka.
n 067 3 BoaHik neperpes 4. Ecnv HanpAmeHWe H13Ko mMnn 6nmnsko k O B nocT. Toka, npoBepkTe NPOBOAKY
€PBHYHbIN Meperpes CHIOBOMO Mexay AaTYMKOM TemnepaTypbl TpaHcdpopmaTtopa 1 WTbipbkamn 13 1 14
267 MarHUTO3NTEKTPOHMKMN TpaHChOpMaTOpa. J3.202. MNonbiTaiTech HaWTH KOPOTKME 3aMblKaHWA MeX Iy NPOBOAAMMU WK
BropHuHiit C 3a3em/ieH1eM.

5. Ecnu npoBogka McnpaBHa, BO3HUK Neperpes TpaHchopmaTopa. MNepeseanTe
MCTOYHWK TOKa B PEXMM XOMOCTOro XoAa ¢ paboTatoLLMMK BEHTUAATOPaMK
no MeHbLUern Mepe Ha 30 MUHYT A4 OXNamAeHUA 6OsbLIOro CHI0BOro
TpaHcdopmaTopa.

6. [Npur pa3mblkaHKK MM KOPOTKOM 3aMblKaHWK AaT4YMKa TemnepaTypsbl
TpaHcdopmaTtopa ero crneayeT 3ameHuTb. Homep aetany u3 3anacHoro
KomnneKkta — 228309.
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TEXHUYECHOE OGCJTYHHUBAHUE

MoucK 1 ycTpaHeHHe HeUMCnpPaBHOCTEH NO KoAaM OWHUOOK — Koabl OWK60K 071-075, 273-275

Homep
Koaa HasBaHue OnucaHue JencTBUA NO YCTPaHEHHUIO
OLUMGKH
1. Y6eauTechs TOM, YTO 60MbLION BEHTUAATOP B oxiaauTene (TOfbKO AN CUCTEMbI
HPR400XD) pa6oraer.
2. Boigy#Te nbinb us oxnagutens (tonbko ana cuctemsl HPR400XD), ocobeHHo ¢
TENNOOBMEHHHKA.
3. Y6epuTech B TOM, 4TO HanpsAKeHWe Ha ob6paTHOM
BosHuk
Neperpes HeDerDes cTopore J1.5 (wTbipbKax 6 1 8) coctanseT He 6onee 2,8 B nocT. Toka.
perp . perp . 4. Ecnu HanpsweHue HU3Koe, NPOBEPHTL MPOBOAKY MEKAY AaTYMKOM TeMMepaTypbi
071 oxnamaaroen oxnamaroLien .
oXnaxaatoLLEeN KUOKOCTH U WTbipbkamu 5 1 6 J1.5 Ha npeameT Hanmuma KOPOTKUX
MMOKOCTH HKUOKOCTH -
caaKa 3aMblKaHW MeX Ay NPOBOAAMM U C 3a3eMIIEHUEM.
P ' 5. Ecnu npoBoaka ncnpaBHa, Npou3oLLES Neperpes oxamaatoLLen MUAKOCTH; crneadyeTt
fatb cucteme nopabotatb 30 MUHYT B PEKMME XOSTOCTOro X0Aa C paboTatoLmmm
BEHTUNATOPAMM AJ1A OXTaMOEHUA.
6. Mpu pasmbikaHWK UM KOPOTKOM 3aMblKaHWUM JAT4MKa TEMMNEPATYPbl OXaKAAOLLEN
MUOKOCTK ero cneayeT 3aMeHuTb. Homep aetanu aatumnka — 229224,
ABsTomaTuyeckan
cucTeMa yrnpasneHun
nopayemn rasa,
HeDErDes Temnepatypa
P p, KOHTPObHOM .
072 KOHTPONLHOM nnartsi | - Y6enutech B OTCYTCTBMM NPENATCTBUIA LIMPKYNALMK BO3[yXa B CUCTEME yrpaBrieHuA
TonbKo ansa nogaden rasa.
npesbicuna
CHUCTem C 90 °C
aBTOM. CUCTEMOW '
ynpaBneHus
nopayen rasa
1. Y6eanTechb B KOPPEKTHOM paboTe BCEX BEHTUNATOPOB MHBEPTOPA. pH3HaKom
KOPPEKTHOW paboThl ABMAETCA TO, YTO CIOMHO PaCCMOTPETH BpaLLaloLLIMecs JIonacTu
BEHTUNATOPA.
073 Heperpes 2. BbioyiTe 13 cuCTeMbl Mblfb, 0COGEHHO C BEHTUNIATOPOB 1 C TEMIOOTBOAA MHBEPTOPA.
> perp Mpownsowen 3. Y6eautech B TOM, 4TO HanpsAmeHUe Ha obpatHor ctopoHe J3.202 (wTbipbkax 8 1 9)
MepBrYHbIX MHBEpTOpa 3,
neperpes nnatel PCB3 cocrasnseT He 6onee 2,9 B nocr. Toka.
TONMbKO ANA
273 HPR400XD nHBepTopa 3. 4. Ecnu HanpsmeHne HM3Koe, y6eanTeCh B UCMPABHOCTH NMPOBOAKW MEKAY AaTYMKOM
BropuuHbIi TeMnepaTypbl MHBEPTOPA U LWThipbKkamu 7 1 8 J3.202.
5. Ecnu npoBogka vcnpaBHa, a ombKa neperpesa He
ycTpaHsaetca nocsie 30 MUHYT paboTbl UCTOUHUKA TOKA B PEKMME XONOCTOro XoAa
C paboTatoLLMMK BEHTUNIATOPaMM, CrieyeT 3aMeHUTb MHBEPTOP.
1. Y6enuTecb B KOPPEKTHOM paboTe BCEX BEHTUNATOPOB MHBepTOpa. [TpraHakom
KOPPEKTHOM paboTbl ABMAETCA TO, YTO CIIOKHO PACCMOTPETL BpaLLAOLLMECH TONACTH
BEHTUNATOpPA.
074 Heperpes 2. BbigyiiTe 13 c1CTeMbl Mblilb, 0COGEHHO C BEHTUIIATOPOB 1 C TEMIOOTBOAA MHBEPTOPA.
MepBuuHbii MHBep Topa 4 Mpoun3zowen 3. Y6eputech B TOM, YTO HanpsmeHWe Ha o6paTHoi cTopoHe J3.202 (wrbipbkax 11 1 12)
Toan:(oF;:l,m; neperpes nnatel PCB3 coctaBnsaeT He 6onee 2,9 B nocr. Toka.
274 HPR400XD nHBepTopa 4. 4. Ecnu HanpsameHre HM3Koe, ybeanTech B UCMPaBHOCTH MPOBOAKW MEXAY AaTYUKOM
BropuuHeii Temnepatypbl MHBEPTOPA M WTbipbkamn 10 1 11 J3.202.
5. Ecnu npoBoaka McnpaBHa, a olmbKa neperpesa He
ycTpaHaetca nocnie 30 MUHYT paboTbl UCTOYHUKA TOKA B PEXMME XONOCTOro Xo4a
C paboTatoLLMMK BEHTUIATOPaMK, CrieyeT 3aMeHUTb MHBEPTOP.
075
Huakuit Tok Ha CS3 Sriadenie Tora
MepBrYHbIK | Huke 10 A
TONMbKO ANA CwM. TECT MHBEPTOPA HUKE B JaHHOM pasaerne.
275 HPR400XD 3adHKCUPOBaHO
. TYMKOM TOKa 3.
BTopuuHbIv Aa OM ToKa
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TEXHUYECHOE OGCJTYHHUBAHUE

MoucK 1 ycTpaHeHHe HeMCnNpPaBHOCTEN NO Koaam OWMOO0OK — Koabl OwK60K 076-101, 276-301

Homep
Koaa HasBaHue OnucaHue JencTBUA NO YCTPaHEHHUIO
OLUMBKH
076
MependHbIii Huskui Tok Ha CS4, | SHayeHue Toka MeHee
TOJNbKO ANA 10 A 3aduKcHpoBaHo CM. TeCT MHBepTOpa HUKE B AHHOM pasaerne.
276 HPR400XD naT4YMKoM ToKa 4.
BTopuuHbIi
1. Ecnv cuctema HoBas, BbIMOMHUTE NpoLeaypy 3anycka.
MoTtepaH nnu He 2. Y6enutech B UCMPaBHOM COCTOAHWM GUIETPA OXTaMJatoLLEN MUOKOCTH.
OTcyTcTBYET NOTOK .
. BbIMOJSIHEH CHUrHan 3. BbINonHWTL TeCTbl NOTOKa OXNaMKAAIOLLEN HUAKOCTH
093 oxnaaaroLen .
MAKOCTH MOTOKa OXNamAaoLLEN (pasnen TexHnyeckoe obcrymuBaHme).
MUOKOCTH. 4. Y6enutechb B ToM, 4to YIY nopgaet curHan 3amnycka nnasmbl B TeHeHUE He
MeHee 10 CeKyHA, 4TOObl HACOC MOT BKITFOUYMTBLCA MOBTOPHO MOCHE MPOCTOA.
095
MepenaHbiii Bbicokui Tok Ha CS4, | 3HaueHune Toka 6onee
TONbKO ANA 35 A 3aduKrcrpoBaHo CM. TeCT MHBepTOpa HUKE B AHHOM pasaerne.
295 HPR400XD [AaTYNKOM TOKa 4.
BropuuHbii
1. MpoBepbTe NMHENHOE HaMPAKEHWE, NOAABaEMOE Ha UCTOYHUK TOKa.
CuicTema obHapy*mna
. | 2. OTkntounTe Nopavy SNEKTPONUTAHWUA Ha UCTOYHMK TOKA, CHUMWUTE KPbILLKY
O6pbi dasbl npu HanpsXeHWe BXOAALLEN
- 3amblKaTesiA ¥ MPOBEPLTE KOHTAKThI Ha MPeAMeT Ype3MepPHOro M3Hoca.
MHULMaNM3aLmm, 9MEKTPUYECKON Lienu -
3. MpoBepsTe ceTeBoOM Kabesb, 3aMblKaTeNb M BXOA HA MHBEPTOP Ha Hanuyve
098 TONbKO AnA NpW BKIHOYEHWUM HEMMOTHBIX COSAMHEHMI
HPR400XD MMTanmA Ao 4. MNMpoBepsTe Npenox aHM-TeJ'II/I o6pbiBa pasbl Ha pacrpeaen1TenbHOM nnate
HPR800XD BO306YHAEHUS -, posep P P P pacnp '
saMbIKATENA 3ameHuTe nnary, ecnv NpefoxXpaHUTENM NEPEropesnu.
5. BbinonHuTe TecT 06pbisa dasbl (CMm. pasaen TexHudecKoe 0bCym1BaHHe).
099 1. MNpoBepkTe oTCyTCTBME 06X0Aa AaTHMKa TeMnepaTypbl UHBEPTOPA,
Heperoes MHsepTop 1 OTCYTCTBME KOPOTKOIO 3aMblKaHWA B HryTe NPOBOAOB, UAYLLMX K
MeparuHbI whBe _E) 51 non MCMbITbIBAET Neperpes TemMnepaTypHOMYy pere, a TaKke NpoBepbTe, ABMAETCA K AATYMK
299 prop P NpW BRIKOYEHWH HepasoMKHYTbIM.
BKJTFOYEHWUM MUTAHUA
BropuuHbIi MUTaHKA. 2. Ecnv nepewmblyka oTCyTCTBYyET, STO CBUMAETENLCTBYET O Neperpese
uHBepTOopa. EMy HyHO AaTtb oCTbITb A0 Temnepatypbl 83 °C.
100 Meperpes 1. MpoBepkTe oTCyTCTBME 06X0Aa AaTHMKA TEMMepaTypbl UHBEPTOPA,
nHBEpTOpa 2 Npw MHBepTop 2 OTCYTCTBME KOPOTKOIO 3aMblKaHUA B HryTe NPOBOAOB, UAYLLMX K
MepBuiHbIA BKJ/IIOYEHWU MUTAHUA | UCMbITLIBAET NEperpes TemnepaTypHOMy pene, a Takke NpoBepbTe, ABMAETCA NN AATUYMK
300 TonbKo AnAa NPy BRIOYEHWH HEepPa3oMKHYTbIM.
BropHuHbiit HPR260XD nUTaHKA. 2. Ecnv nepemblyka OTCYTCTBYET, 9TO CBMAETENLCTBYET O Neperpese
HPR400XD MHBEpTOpa. EMy HyHO AaTb OCThITb A0 Temnepatypbl 83 °C.
1. MNpoBepkTe oTcyTCTBME 06X0Aa AaTyMKa TeMnepaTypbl TpaHcdpopmaTtopa, a
101 MpomcxoaT TaKKe OTCYTCTBME KOPOTKOMO 3aMblKaHWA B NMPOBOAHOM 06BSA3Ke NPOBOAOB,
5 Meperpes MOYLMX K AaTYMKy TemnepaTypbl.
MepBuyHbIA perp neperpes CUMIOBOro Y y patyp
MarHUTOSNEKTPOHMKA | aHchopMaTopa npH 2. Y6eputech B TOM, YTO JaTYMK HE PA30OMKHYT M HET KOPOTKOIO 3aMblKaHWA.
301 NpK BRIKOYEHWUM NMUTAHUA BzmoquEw nmzmwg Ecnu e oH pasoMKHYT Mnu MMEeTCA KOPOTKOE 3amblKaHWe, 3TO
Bropuubiit ' CBWAETENbCTBYET O NEPerpeBe CHI0BOro TpaHCHOPMATOPa, 1 eMy HyHHO
fatb Bpems Ha oxnamxaerue go 150 °C.
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TEXHUYECHOE OGCJTYHHUBAHUE

MoucK 1 ycTpaHeHHe HeMCNPaBHOCTEN NO KoAaM OWHUOOK — Koabl owK60K 102-111, 302-308

Homep Koaa -
HasBaHne |OnucaHue [ eACTBHUA NO YCTPAHEHHUIO
OLWHGKH
CwM. aneKTpuyeckue cxemsl B pasaene 7
102 T
MleDByuHLi OK MHBepTOpa 1. MpoBeptTe KOPPEKTHOCTL HanpamKeHua Ha CS1.
P 1 npn Curtan Toka uHBepTopa 1 aKTHeeH 2. MNposepbTe KoppekTHOCTL NpoBoakK Mexay CS1 1 PCB3
302 BK/OYEHWUU MPY BKIKOYEHWM MUTAHKA. W OTCYTCTBME e NOBPEMACHMI.
BropuuHbii MATaHNA 3. 3amenute CS1 Ha CS2. Ecnu Kog, ownbkM MeHseTcs Ha 156,
3ameHuTe ncxogHeit CS1.
103
MepsiiHbIA Boicokuit Tok | 3HaueHue Toka Gonee 35 A
CM. TeCT MHBepTOpa HUKE B @HHOM pasaene.
303 Ha CS1 3apUKCMPOBAHO AaTYMKOM ToKa 1.
BropuuHbii
104 Bbicokui ToK
o Ha CS2
MepBuyHbii 3HaueHuve Toka 6onee 35 A
TonbKo ansa 3abUHCHPOBAHO AATUMHOM TOKa 2 CwM. TeCT MHBEpTOpa HUKE B JAHHOM pasaerne.
304 HPR260XD P A '
BTopuuHbii HPR400XD
105
MepsiiHbIA Hw3kui Tok 3HaueHue ToKa Huwe 10 A
CM. TeCT MHBepTOpa HUKE B l@aHHOM pasaene.
305 Ha CS1 3adpUKCMPOBaHO AaT4ynKom 1.
BropuuHbii
106 Huakui Tok
o Ha CS2
MepBuyHbii 3HaueHue ToKa Hue 10 A
TonbKo ansa 3abUHCHPOBAHO AATUMHOM TOKa 2 CwM. TeCT vHBepTOpa HUKE B JAHHOM pasaerne.
806 HPR260XD poBaHO A '
BTopuuHbii HPR400XD
107 .
Bbicokui
MepBuuHbIi ToKk Ha CS3, | SHaveHue Toka 6onee 35 A
CM. TeCT MHBepTOpa HUKE B AHHOM pasaerne.
307 TONbKO ANA | 3apUKCUPOBAHO AATYMKOM TOKa 3.
BropuuHbii HPR400XD
108 1. Y6eautechb B TOM, 4TO SIEKTPUYECKME KOHTaKTbI K AaT4MKaM ToKa
HepeHoc nou CS1 1 CS3 ncnpaBHbl U HE UMEIOT NOBPEKAEHUI.
MepauHbIn BKF:'IIO‘-IGHVIFZI CucTtemon obHapy*eH ToK Ha paboyem | 2. 3ameHnTe PCB3, ecnv KOHTaKTbl UCMPaBHbI U HE UMEIOT
308 Tarms Kabene npu BRIOYEHWUH MUTAHKS. NOBPEMAEHUM.
. 3. Y6eamnTech B TOM, Y4TO MMaBHbIM 3aMblKaTesb N1) H BapeH
BropiuHbi 6eautec OM, YTO rna 3ambikatens (CON1) He 3aBape
M He 3aKPbIBAETCA NMPU BRIFOYEHWUM MUTAHUA.
Motok . 7
OXnAHAAIOLLEH CurHan «HopMasibHbIM NMOTOK JIn6o npousoLuen 06xon AaTyMKa NOTOKA OXar4atoLen KUOKOCTH,
OXNTAMAAIOLLEN HUAKOCTU» aKTUBEH N1BO AaTYMK HEUCNPABEH.
109 HMUOKOCTH NP
BHAOUEH MM NPU BRIKOYEHWM MUTAHUA U [10 1. Y6enutech B TOM, YTO Ha AATYMK NOAAETCH SNEKTPOMNUTaHHUE.
nTarms aKTMBaLMK aneKTpogsuratens Hacoca. | 2. [poBepbTe MCMPaBHOCTL BCEX COEAMHEHUIA C padbemMamu.
Meperpes 1. MpoBepbTe oTCYTCTBME 06X0AA AATHMKA TEMMEPATYPbI OXNAKAAIOLLEN
perpes MUIKOCTH, @ TaKKe OTCYTCTBME KOPOTKOIO 3aMblKaHWUA B KryTe
oxnamaaroLLemn .
111 KAKOGTU Mou MpoucxoauT neperpes oxnaxaatoLen NPOBOAOB, MAYLMX K AATUMKY.
Bf(lmol-leHMMp HMOKOCTH MPU BRIKOYEHWUM NUTAHUA. 2. Ecnv atv daKTopsl HE BbIABNEHDI, M TeMMNepaTypa OXamaaroLLem
MUIOKOCTH BbllLe 3a,@HHOIO 3HAYEHWA, M HYKHO AaTb BPEMA OCTbITb
nuTaHun o
no 70 °C.
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TEXHUYECHOE OGCJTYHHUBAHUE

MOUCK K yCTpaHeHHe HEUCNPABHOCTEH NO KoAam OWKHOGOK — Kopabl oWwK60K 116-133, 316

Homep Kopa .
HassaHue OnucaHune [encTBHUA NO yCTPaHEHHIO
OLIMGKH
1. Y6eautech B Tom, 4T0 Kabenb noa Homepom 5 (ynpasnsaowmi Kabesnb
C MCTOYHMKA TOKA Ha CUCTEMY yNpaBneHusa Nogaden rasa) He NOBPEKAEH
1 KoppeKTHO noakntodeH K PCB3 v K 3agHel 4acT cMCTeMbl yipaBneHun
nogayen rasa.
2. Y6epuTtech B TOM, 4TO Kabenb nog HoMepoM 6 (CMNoBOM Kabesnb C UCTOUHMKA
TOKa Ha CUCTEMY YNpaBeHUs Nofaden raza) He NMOBPEMAEH M KOPPEKTHO
MOAKIIOYEH BHYTPU UCTOYHMKA TOKA U K 3a[iHEW YaCTh CMCTEeMbl yrpaBrieHua
nopayen rasa.
3a. (PyyHas cucTema ynpaBfieHUs nogayen rasa) Y6eamrecs B TOM, 4TO
116 Ha PCB2 BHyTpM crcTeMbl ynpaBneHna Nofgayen rasa ropat CBETOAWOAbI
> D1 (+5 B nocr. Toka) 1 D2 (+3,3 B nocT. Toka). 9Tv cBETOAMOAL! yKa3biBatOT
MepBryHeI HoHTponbHaa | BosHukna ownbra B ( ) (+3, ) y
Ha HanM4Me noJaun anekTponutaHua Ha PCB2.
316 6/10KMpPOBKa cucteme casm CAN. .
3b. (ABTOMaTHYECKanA CUCTEMA ynpaBneHUa nogayen rasa) Yéeaurech
Bropuutbii B ToM, 4To Ha PCB2 BHYTpH crcTeMbl ynpasneHusa nogayen rasa ropat
ceetoamoabl D17 (+5 B noct. Toka) n D18 (+3,3 B nocr. ToKa). Itm
CBETOAMOAbI YKa3biBaIOT Ha HaNMuKe Nnopjayn anexkTponutaHma Ha PCB2.
4. Ecnu anektponuTtarue nogaetcs Ha PCB2 1 PCBS3, a o6a kabens cuctemsbl
ynpaBfieH1A nofayen rasa UcnpasHbl, 0Tka3 npounsolwen 8 PCB2 nnn PCBS3.
C nomoupto ucnbitatensHoro yctpoictsa CAN nposepbTe, Kakyto U3 nnat
HYXHO 3aMeHUTb.
5. Y6eaumtech B TOM, 4TO KOHTPO/bHAA NeyaTHanA nnata 1 pacrnpeaenuTensHble
nevaTHble NnaTbl CUCTEMbI YNPaBeHUA Nojayei rasa NnpoYHO 3aKpersieHsbl
Ha Kopryce BO BCEX YeTbIpeX yrniax.
Owwnbra MV1 .
OneKTpoMarHUTHbIN .
TonbKo ana wnanan 1 He Y6eautech B Tom, YTo cBetoamop, D17 nnu D18 roput Ha nevaTHoM nnate onpasku
cuctem KflanaHa nepeMeHHoro Toka B cucteme Bbibopa. Ecnm no6oi 13 Hux ropur,
123 nepemMecTuncA B -
C aBTOM. cnegyeT 3aMEHWUTb 3NEKTPOMarHUTHBIN KnanaH. Ecnv Hu oguH M3 ceeToamonos
HYHOE MOMOKEHWE NO
ynpasneHuem He ropuT, cneayeT 3amernTs PCB3.
. npotuecTsmn 60 ceryHA.
nopayven rasa
Owwubra MV2 | SneKTpoMarHuTHbIN
TonbKo ana KnanaH 2 He Y6eanTech B ToM, 4To cBeToamoa D19 nnm D20 roput Ha nevaTtHoM nnate onpasKu
194 cuctem nepemMecTunca B KnanaHa nepeMeHHOro Toka B cucteme Bbibopa. Ecnm no6oi 13 Hux ropur,
C aBTOM. HYHOE MONoKEHNE MO cnepyeT 3aMEHWTb 3NIEKTPOMarHMTHBIM KnanaH. Ecnv Hu oaunH M3 cBeToamoaos He
ynpasfeHUem | npoecTsuu ropur, cneayet 3ameHnTs PCB3.
nopayen rasa | 60 cekyHa.
1. Y6epuTechb B npaBunbHOCTM HomepoB AeTanen nnat PCB2 n PCB3.
2. Y6enutech B TOM, YTO yMNpaBnAtoLLMiA Kabenb C UCTOYHWKA TOKa Ha CUCTEMY
ynpaBsfieHWs nogayen rasa He NOBPEHAEH U KOPPEKTHO noakntodeH k PCB3
. 1 K 3a[lHeW YaCTh CMCTEMbI YpaBneHua nogaqen rasa.
HKoHTponbHoi nnate .
3. Y6eaoutech B TOM, 4TO CMIIOBOM Kabeslb C UCTOYHKKA TOKa Ha CUCTEMY
MCTOYHMKA TOKa He -
HewnasecTHas ynpaBsfieHWs nogayen ra3a He NOBPEHKAEH U KOPPEKTHO MOAKIHOYEH BHYTPH
yAanocb pacrnosHaTtb . .
cucTema MCTOYHKMKA TOKa M K 334HEN YACTU CUCTEMbI yNpaBreHna nojadven rasa.
133 YCTaHOBJIEHHYIO CUCTEMY -
yrnpasneHua . 4. Y6enutech B ToM, 4yto Ha PCB2 BHyTpKM crcTeMbl ynpaBneHna nogaden rasa
- yrnpasneHva nogayen
nopadyen rasa ropaT ceetognoas D1 (+5 B nocr. Toka) n D2 (+3,3 B nocr. Toka). O1m
rasa Wi He nosy4eHo
CBETOAMOAbI YKa3bIBAKOT Ha HaNlMuKMe Nnofjayun anexkTponutanua Ha PCB2.
coobuwerre CAN.
5. Ecnu anekTponutaHve nogaetca Ha PCB2 1 PCB3, a o6a kabena cuctemsl
ynpaBneH1a noaayen rasa ucnpasHbl, 0Tkas npounsoen 8 PCB2 nnn PCB3.
C nomoupto ncnbiTatensHoro yctpoictsa CAN npoBepbTe, Kakyto 13 nnat
HYXHO 3aMeHUTb.
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TEXHUYECHOE OGCJTYHHUBAHUE

MoucK 1 ycTpaHeHHe HeUMCnpPaBHOCTEN NO KoAaM OWHMOOK — KoAabl OWKM60K 134-140, 334 1 338

Homep
Kopa
OLIUGKH

HasBaHue

OnucaHue

JencTBUA NO YCTPaHEHHUIO

134

MepBHYHBIH

334

BTopuyHbii

Meperpyska no Toky
nHeeptopa 1

3HaueHve
obpaTHoM CBA3K NO
TOKy MHBepTOpa 1
npesbicno 160 A.

1. MpoBepbTre KOppeKTHOCTL NpoBoaxu Mexdy CS1 n PCB3 v otcytcTaue ee

NOBPEMAEHUN.

2. NamepeTe HanpsameHue No AaTyrKy ToKa.

a) KpacHbiit — YepHbit = +15 B nocr. Toka, 3eneHbii — YepHbiit = -15 B nocr.
TOKa, 6enblil — YepHbId = 0 B nocT. Toka B peMMe XOnocToro Xoaa 1 MeHAeTCA
B 3aBWCMMOCTH OT BbIXOAHOMO ToKa (4 B. nocT. Toka = 100 A).

b) Mo BO3MOKHOCTH CHUMUTE MOKA3aHWA HANPAMEHWA C AATYMKA TOKA BO BPEMA

pe3ku. CooTHoLweHWe AomKHO cocTasuTb 4 B noct. Toka = 100 A.

c) Ecnv HanpakeHre no fatuuky Toka cocTasnaeT nopaaka 6,4 B noct. Toka unv ebilue
B PEXMMeE XONIOCTOr0 X0AQ, CreflyeT 3aMeH!Tb JaT4MK TOKa.

3. CHumute pasbem JA.1 ¢ nHBepTopa 1 ybeamtech B Tom, 4to cBetoanoa LED1
noTyX.

a) Ecnv ceetopmon LED1 notyx nocne CHATUA pasbema, CriefyeT BHOBb
noakntountb JA.1 1 nonbITaTbCA BINONHUTL 3akMraHue pesara. Ecnv BHoBb
NPOWCXOAWT NeperpysKa MHBepPTOpa Mo TOKY, CrieflyeT 3aMeHUTb MHBEePTOP.

b) Ecnu neperpysku nHBepTOpa Mo ToKy He NpoucxoamT, 3amernte PCB3.

138

MepBHYHBIM

338

BTopuyHbii

Meperpyska
MHBepTOpa 2 Mo TOKY,
TONbKO ANA
HPR260XD
HPR400XD

3HaueHve
obpaTHoM CBA3K NO
TOKY MHBepTOpa 2
npesbicvno 160 A.

1. MNpoBepbTe KoppeKTHOCTL NpoBoakK Mexay CS2 n PCB3 u otcyTtcTBuMe ee

NOBPEMAEHUN.

2. amepeTe HanpsameHue No AaTyuKy ToKa.

a) KpacHbiit — YepHbit = +15 B nocT. Toka, 3eneHbii — YepHbiit = -15 B nocr.
TOKa, 6enblil — YepHbId = 0 B nocT. Toka B peMMe XONoCcToro xoaa 1 MeHAeTCA
B 3aBWCMMOCTH OT BbIXOAHOMO ToKa (4 B. nocT. Toka = 100 A).

b) Mo BO3MOKHOCTH CHATH MOKA3aHWA HAMPAKEHUA C AATYMKA TOKA BO BpEMA

pe3ku. CooTHoLeHWe AoMmKHO cocTasuTb 4 B noct. Toka = 100 A.

c) Ecnv HanpakeHre no fatumky Toka cocTasnaeT nopaaka 6,4 B noct. Toka unv ebilue
B PEXMMe XONIOCTOr0 X0AQ, CreflyeT 3aMeH!Tb JaT4MK TOKa.

3. CHumuTe pasbem JB.1 ¢ nHBepTopa 1 y6eamtech B Tom, 4to cBetoamopn, LED1
noTyX.

a) Ecnv ceetopmon LED1 notyx nocne CHATUA pasbema, CriefyeT BHOBb
noakntoumnTh JB.1 1 nonbiTaThCA BbINOMHWTL 3auraHue pesaka. Ecnun BHoBb
NPOWUCXOAWT NeperpysKa MHBepPTOpa Mo TOKY, CrieflyeT 3aMeHUTb MHBEePTOP.

b) Ecnu neperpysku nHBepTOpa Mo Toky He NpoucxoamT, 3amernte PCB3.

139

Ownbka
OMMOAHMA OYMCTKM

LInKn o4ncTkm He
3aBepLmMNICA B
TeyeHune 3 MUHYT.

370 npepynpexaeHne CBUAETENLCTBYET O BO3MOKHOM HapYyLIEHWHU NOAAYM ra3a

no nposogam.

1. Y6enutechb B OTCyTCTBUM Kak1X-MbB0 NPEnATCTBUIA ANA NepemMeLleHna rasa
Mo LWaHraMm nnasmMoobpasyoLLero U 3alMTHOro ra3os.

2. Y6eputech B TOM, YTO 3HAYEHUA AABMIEHWA ra3a Ha BXOAE YCTaHOB/EHbI Ha HYMHbIX
YPOBHAX.

140

Ownbka
npeo6pasosarens
[aBneHun
18
TonbKo ana
CUCTEM C aBTOM.
CUCTEMOH
ynpasneHusa
nopa4ven rasa

HeuncnpasHbii
npeobpasosaTtesnb
WM KOHTPOSbHAA
nnarta B
[,03MPOBOYHOM
cuUcTeMe Unu
cucTeme Bbibopa.

1. Y6eanTech B npaBunbHoi pabote npeobpasosatena P1 B cucteme sBhibopa.
[Mpn HeobxooMMOCTH 3ameHHTE.

2. Y6epuTech B npaBuiibHOM paboTe npeobpasoBatena P8 B 4,03MPOBOYHOM cHcTeMe.
[Mpun HeobxoaMMOCTH 3amMeHUTE.

3. Y6enmtechb B KOPPEKTHOM paboTe KOHTPOMbHbIX MNAT B AO3MPOBOYHOM CUCTEME
1 cucteme BbiGopa. MNpy HEOBXOAMMOCTH 3aMeEHUTE.

5-22

HPR130XD Auto Gas - 80633)



TEXHUYECHOE OGCJTYHHUBAHUE

MoucK 1 ycTpaHeHHe HeUMCNpPaBHOCTEN NO KoAaMm OWMUOOK — Koabl OWK60K 141-152, 346-351

Homep
Kopa HasBaHue OnucaHue JencTBUA NO YCTPaHEHHUIO
OLUMGKH
. Y6epuTech B npaBunbHoM paboTe npeobpasosartens P2
Ouwwubka npeobpasosatens | HevcnpasHbii B cucTemMe Bbibopa. [1py Heo6XoOMMOCTH 3aMeEHHUTE.
AasneHna 2 unn 7 npeobpazosatesib Uiu . Y6enutech B npaBunbHoOM pabote npeobpasosatens P7
141 TonbKo AnAa cuctem KOHTpOsbHAA Nnata B B lO3MPOBOYHOM cucTeme. [1pM HeoBX0AMMOCTH 3amMeHuTe.
C aBTOM. CHCTEMOW [,03MPOBOYHOM cucTeme unu | 3. YbeanTecb B KOPPEKTHOM paboTe KOHTPOSbHBIX Niat
ynpasneHus nopgayen rasa| cucremve Boibopa. B [JO31POBOYHOM CMCTEME M crhcTeme Bbibopa. [Mpu
HEeo6X0AMMOCTH 3aMeEHUTE.
. Y6enutechb B npaBunbHou paboTe npeobpasosatena P3
OwwbKa npeobpazosatens | HeucnpasHbii B cucTeme Bbibopa. [pr HeobxoaMMOCTH 3aMeHHTE.
nasneHna 3 unn 5 npeobpa3zosatesib Uiu . Y6enuteck B npaBunbHoM pabote npeobpasosatens PS5
142 TonbKo ana cucrem KOHTPOmbHaA nnata B B [031POBOYHOM cucTeme. pr HE0BXOAMMOCTH 3aMeHUTe.
C aBTOM. CUCTEMOW [,03MPOBOYHOM cucTeme unn | 3. Y6eauTecb B KOPPEKTHOW paboTe KOHTPOJIbHbIX NaT
ynpasneHus nopgayen rasa| cucreme Bbibopa. B [JO3MPOBOYHOM CMCTEMe M cucTeme Bbibopa. [Npu
Heo6X0AMMOCTH 3aMEHUTE.
. Y6eputechb B npaBunbHoM paboTe npeobpasosatena P4
Owwnbka npeobpazosatens | HeucnpasHbii B cucTeme Bbibopa. [pu HeobxoAMMOCTH 3aMeHHUTE.
naenexna 4 unm 6 npeo6pasoBaresb Uu . Y6epuTech B npaBunbHoM paboTe npeobpasosatena P6
143 TonbKo AnAa cucrem KOHTPOnbHaA nnata B B [,031POBOYHOM cucTeme. Npr Heo6X0AMMOCTH 3aMeHuTe.
C aBTOM. CHCTEMOM [03MPOBOYHOM cucTeme unn | 3. YbeanTecb B KOPPEKTHOM paboTe KOHTPOSbHbIX Niat
ynpaBnieHUA nozayen rasa| cucreve Boibopa. B [JO3MPOBOYHOM CUCTEME M cHUCTeMe BbiGopa. MNpun
Heo6X0AMMOCTH 3aMEHUTE.
OwmbKa BCTPOEHHOM Mpo6nema cBsA3n ¢
bnaw-namaTm bnaLw-ymnom Ha
144 TonbKo ana cuctem KOHTPONbHOM Nnate 3amMeH1Te KOHTPOSIbHYHO MnaTy.
C PY4YHON CUCTEMOH CHUCTEMbI yrpaBrieHna
ynpasneHua nogayen rasa| nogaden rasa.
OwnbKa BCTPOEHHOM
Mpo6nema cBsAsu ¢
bnaw-namaTm
$naLW-ymMnom Ha
145 TonbKo AnAa cucrem . 3amMeH1Te KOHTPOSbHYHO MNaTy.
. KOHTPOSBbHOM nnaTe
C aBTOM. CHCTeMOH
. cuCTEMbI BbiGOpa.
ynpasnieHuAa nopgayen rasa
" . MpoBeptTe oTCyTCTBME 06X0AA AATUYMKA TEMMEPATypbl MHBEPTOPA,
Meperpes nHeepTopa 3 npu OTCYTCTBME KOPOTKOIO 3aMblKaHWA B KryTe NPOBOAOB, MAYLLMX K
MepBUYHbLIH MHBepTop 3 1cnbiThiBAET
P BKJTFOYEHWM NUTaHKA, TemrnepaTypHOMy persie, a TaKKe NpoBepbTe, ABMASTCA /I AATYMK
neperpes Npu BKIIHOYEHNUM
346 TONbKO AnA Hepa3OMKHYTbIM.
nUTaHUA.
BropHuHbiii HPR400XD . Ecnu nepemblyka oTCyTCTBYET, 3TO CBUAETENLCTBYET O Neperpese
uHBepTOopa. EMy HyxHO AaTtb OCTbITb A0 TemnepaTypbl 83 °C.
. . lMpoBeptTe oTCcyTCTBME 06X0AA AATUYMKA TEMMEPATypbl MHBEPTOPA,
Meperpes nHBepTopa 4 npu OTCYTCTBME KOPOTKOIO 3aMblKaHWA B KryTe NPOBOAOB, MAYLLMX K
MepBUYHbLIH MHBepTOp 4 1cnbIThIBAET
P BK/IOYEHWUM MUTaHKUA TeMnepaTypHOMy pere, a Takke NpoBepbTe, ABNASTCA M AATUMK
neperpes npu BKIHOYEHNUM
347 TONbKO AnA HepasOMKHYTbIM.
MUTaHKA.
BropHuHbIit HPR400XD . Ecnu nepemblyka oTCyTCTBYET, 3TO CBUAETENLCTBYET O Neperpese
nHBepTopa. EMy HyxHO AaTb OCTbITb A0 Temnepartypsl 83 °C.
151
- MporpammHbIM
MepBuiHbIA OTKas nporpammHoro porp
obecneyeHreM obHapyHeHo | 3aMeHUTe KOHTPOSBHYIO MaTy MCTOYHMKA TOKA.
351 obecneyeHua
HEKOPPEKTHOE COCTOAHME.
BropuuHbii
Mpo6newma ceAsm ¢
OwmnbKra BCTPOEHHOM bnaw-unnom Ha
152 . 3aMeHuTe KOHTPOSBbHYIO NaTy.
bnaww-namaTu KOHTPOSBbHOM MnaTe
MCTOYHMKA TOKa.
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TEXHUYECHOE OGCJTYHHUBAHUE

MoucK 1 ycTpaHeHHe HeMCNPaBHOCTEH NO KOAaMm OWKMOOK — KoAbl OK60K 153-156, 354-356

Homep Kopa .
HasBaHnue Onucanune [encTBHUA NO yCTPaHEHHIo
OLIMGKH
Mamsate EEPROM
OuwwvGka Ha KOHTPOJIbHOM
153 EEPROM P 3amMeH1Te KOHTPOSbHYO MNaTy.
nnare UCTOYHUKA
MCTOYHKUKA TOKa
TOKa He paboTaer.
1. MpoBepuTb KOppeKTHOCTL NpoBoakK Mexdy CS3 n PCB3 v otcytctare ee
NOBPEHAEHNUN.
2. IamepbTe HanpsAxeHWe Mo AaTyvKy TOKa.
a) KpacHbii — uepHbii = +15 B nocT. Toka, 3eneHbiit — 4epHbiit = -15 B nocT.
TOKa, 6enbii — YepHbli = O B nocT. Toka B pexmrme XonocToro xoaa U MeHAeTcA
154 Meperpyska Shavenne B 3aBUCHMMOCTHM OT BbIxoAHOro Toka (4 B. noct. Toka = 100 A).
MepBuuHbIit MHBEPTOPA 6 N b) Mo BO3MOMHOCTH CHUMWTE NOKA3aHUA HAMPAMEHWA C AATYMKA TOKA BO BPEMS
obpaTHO CBA3K NO
3 Mo ToKy, pe3ku. CooTHoLeHWe AomkHO cocTasuTb 4 B noct. Toka = 100 A.
354 TOKY WHBepTOpa 3
TONbKO ANA ¢) Ecnu HanpskeHue no fatumky Toka coctasnaeT nopaaka 6,4 B noct. Toka
- npesbicuno 160 A.
BropuuHbii HPR400XD WK BbILLE B PEXMME XONIOCTOrO X042, CledyeT 3aMEeHWUTb AaT4MK TOoKa.
3. CHuwmute pasbem JC.1 ¢ uHBepTopa 1 y6eauTecs B Tom, 4To cBetoamos LED1 notyx.
a) Ecnv ceetoamon LED1 notyx nocne CHATUA pagbema, CreayeT BHOBb NOAKIHOYUTL
JC.1 1 nonbITaTbCA BLINMOMHWTL 3axuraHue pesara. Ecnn BHoBb nponcxoant
neperpyska uHBepTopa o TOKy, CredyeT 3aMEHUTb UHBEPTOP.
b) Ecnu neperpysku nHBepTopa no Toky He NPoUcxoamT, 3ameHnte PCB3.
1. MpoBepbTe KOppeKTHOCTL NpoBoakn Mexdy CS4 u PCB3 v otcytcTaue ee
NOBPEHOEHNUN.
2. IamepbTe HanpsxeHWe Mo AaTymKy TOKa.
a) KpacHbiit — yepHbit = +15 B nocr. Toka, 3eneHbiit — YepHbiit = -15 B nocr.
TOKa, 6enbii — YepHbii = O B nocT. Toka B pexurmMe X0nocToro xoaa U MeHAeTCA
155 Meperpyaka ShaueHme B 3aBMCMMOCTH OT BbIXOAHOrO Toka (4 B. nocT. Toka = 100 A).
- MHBEPTOPA N b) Mo BO3MOKHOCTH CHUMMTE MOKA3AHWA HAMPAKEHUA C AaTYMKA TOKA BO Bpems
MepBuyHLIA o6paTHoOM CBA3K MO
4 o TOKy, pesku. CooTHoLEHWe AO0MKHO cocTaBuTb 4 B nocT. Toka = 100 A.
355 TOKy MHBEpTOpa 4
TONbKO AnA HpeBbICHo 160 A ¢) Ecnu HanpsmeHue no aatumky Toka coctasnaet nopaaxa 6,4 B noct.
BropuuHbii HPR400XD P ' TOKa WNK BbllLE B PEXMME XONTOCTOrO X043, CreAyeT 3aMeHUTb AaT4MK TOKa.
3. CHumute pasbem JD.1 ¢ nHBepTOpa v y6eautech B Tom, 4To cBetoamod LED1 notyx.
a) Ecnu ceetopuop LED1 notyx nocne cHATMA pasbema, CriefyeT BHOBb MOAKMOYUTL
JD.1 v nonbITaTbCA BLIMOMHUTL 3akuUraHue pesaka. Ecnv BHOBb NporcxoauT
neperpyska vuHsepTopa rno TOKy, crefdyeT 3aMeHUTb MHBEpPTOP.
b) Ecnuv neperpyaku nHBEpTOpa Mo TOKY HE NPOMCXOAMT, 3ameHnTe PCB3.
ToK uHBepTOpa 2 CM. aneKTpuyecKne cxembl B pasaene 7
156 CwurHan ToKka
.| MPvBROYeRMA | ropa 2 1. MpoBepkTe KOPPEKTHOCTL HanpsamKeHua Ha CS2.
MepBuuHbIA UTaHUA pTop
T aKTUBEH NpK 2. MNposepbTe KoppeKTHOCTL NpoBoakK Mexady CS2 n PCB3 u otcyTtctBrE ee
onbKo AnA 5
356 HPR2GOXD | BoHeHmH NOBPEHAEHUM.
BropuuHbii nUTaHUA. 3. Bamenute CS2 Ha CS3. Ecnv Kog, owmbKu MeHsAeTcA Ha 157, 3amMmeHuTe ncxoaHbii
HPR400XD cSs?2
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TEXHUYECHOE OGCJTYHHUBAHUE

Mouck n ycTpaHeHUe HeMcCnNpPaBHOCTEH NO KOAJam OWKMOO0OK — Koabl OWK60K 157-159, 357-359

OTK/HOHYEHWN BCEH
cucTembl. [Monb3oBatenu
PY4HOM CUCTEMBI
ynpasneHua nogaden
rasa He yBUAAT 3TOrO
Kopa oWMOKK, Koraa
OTK/OYaeTCA cucTema B
Lesnom.

Homep
Kopa HasBaHue OnucaHue JencTBUA NO YCTPaHEHHUIO
OLHGKH
CwM. aneKTpuyeckue cxembl B pasaene 7
157 To epTopa 3
MlepBnHLi K MHBEPTOPA S IPM| 1 o toka uHeepropa | 1+ POBEPLTE KOPPEKTHOCTL HanpameHns Ha CS3.
P BRIOYCHWN MNTAHNA, | 5 visen npu 2. MNposepbTe KoppekTHOCTL NpoBoaku Mexay CS3 u PCB3 1 otcytctBre
357 Lo;;:goirll)ﬂ BHKJ/TIOYEHWUM MUTAHKA. €e MoBPerAeHNH.
BropuuHbii 3. Bamennte CS3 Ha CS2. Ecnm Ko, ownbru MeHaeTcA Ha 156, 3ameHnTe
mexopHbii CS3.
CwM. aneKTpuyeckue cxemsl B pasaerne 7
158 T 4
MleDByuHLi OF MHBEPTOPA & P[5, 1 1 Toka mHBepTopa | 1- MPoBEpLTe KOPPEKTHOCTS HanpsikeHns Ha CS4.
P BRIOHEHAN TMTAHNR, | 4 o risen npw 2. MpoBepbTe KOPPEKTHOCTL NpoBoaKK Meway CS4 u PCB3 u otcyTcTeure
358 1:;;::0’;?; BH/TIOYEHWUM MUTAHKA. €€ NoBPeH/AeHNA.
BropuuHbIii 3. Samenute CS4 Ha CS2. Ecnu Kog owmnbku meHaeTca Ha 156, 3ameHuTe
ncxoaHbin CS4.
1. Y6eputechb B TOM, 4TO pa3mbikatens Lenu Ha PCB7 He cpabotan. Ecnu e
pasmblkaTenb cpaboTas, CreayeT BbiMONHUTL ero NepeycTaHOBKY, HaKUMasn
KHOMMKY [10 Tex Mnop, NoKa oHa He JOCTUIHET OAHOrO YPOBHA C BEPXHEM
yacTblo pa3mblkatens uenu. Ecnu pasmeikatens Lenu He cpaborarn, a Ha
PCB?7 oTcyTcTBYeET 9MeKTponuTaHu1e, cnefyet NpoBEpHTb UCMPaBHOCTb
npepoxpanuTtens Ha nnate PCB2 B UCTOYHMKe TOKa.
2. Ecnu 3aropaetca csetoamop D32 Ha nevatHon nnate PCBY,
Mnara npueoaa SHEKTgOMaFHMTHbHSSI-(;aHaH W 3MEKTPOABUraTesib NOTPEBAIT CIULKOM MHOTO
Toka. Ceetoam r TCA Ha KOPOTKOE BPEeMA M NoTyxaeT nocn
aneKTponsuraTena oka. CeeTtoamon 3aropaeTcs Ha KOPOTKOe Bpe oTyxaeT nocne
TOr0, KaK BbIKMIOYAKOTCA BbIXOAHBLIE CHUIHASTbI C NPUB NEKTpoABUraTens
nacoca (PCB7) oro, Ka tovaroTC OflHble CHUrHa cnp ofla aneKTpoasHrare.
YHAGHIBAET HA OTHAS Hacoca B OTBET Ha HeMcnpaBHoe cocTonHHe. [poBepbTe MPOBOAKY K
npueona 3M1EKTPOMArHUTHOMY KranaHy 1 anexkTpoasurartento. Y6eamrechb B TOM, 4TO
Hacoc cBO6OAHO BpaLlaeTCcs U MpaBWbHO YCTAHOBIIEH Ha SNIEKTPOABUraTene.
BbINOMHMTL MOMCK 3aKynopuBaHWi B pe3ake, PacxofHbIX Matepuanax,
Mpumeyanue. Kog, .
TIMHUAX OXNAMAAIOLEN KUOKOCTU U NMPOXOAHOM dunbTpe. Ybeamtech B TOM,
OLWKWBKM BTOPUYHOIO . .
4TO paboTaeT 3NEKTPOMarHUTHbIM KnanaH. Jllo6oi 13 aThx pakTopoB MOKET
159 ncToyHuKa (359) momeT
Ortkas npvBoaa p p NPUBECTH K YPE3MEPHOMY NMOTPEGNEHHUIO TOKA SNEKTPOABUraTenemM unm
MepsuyHbIi 9MeKTpoABUraTens bITb OTO PameH, ecnn 9NEKTPOMArHUTHBLIM KnanaHom. BeinonHuTe TecT AnA BbiABNEHWUA HU3KOTO
BTOPUYHbIM UCTOYHUK o
359 HPR400XD MOTOKa OXJ1awJatoLLEN HUAKOCTH NOCPEACTBOM NpoLeaypbl TECTUPOBaHKA
TOKa OTKMoYaeTca s Y
B . u HPR800XD OKa OTR/OHaeTC NMOTOKa OXJTawAatoLLEN HUAKOCTH, ONMCaHHOM B AHHOM pa3gerne.
TOPHUYHBIN OTAENbHO UK MpH

3. Ecnu ceetoamon D32 Ha PCB7 3aropaeTca cpasy nocne BIOYEHNA
NUTaHUA, & BCE OMUCaHHbIE Bbille GaKTOPbl He ABMAIOTCA MPUYMHOM NPOBIeMbl,
3amexute PCB7.

4. Ecnu 3aropaetcs ceetoanon D30 Ha PCB7, npueog, 6unonspHoro
TpaHaucTopa ¢ M30nMpoBaHHbIM 3ateopoM (BTU3) HaxoauTca B COCTOAHMM
neperpysku no Toxy. Ceetoamon D30 3aropaetca Ha KOPOTKOe BpeMA K
noTyxaeT NMOC/e TOro, KaK BbIKIHOYAIOTCA BbIXOAHbIE CUrHAmbLI C NPUBOAA
aneKTpoaBUratensa Hacoca. BbinonHuTe Te we AeNCTBHA, HTO 1 ONUCaHHbIE
BbllLe AeNcTBUA ana ceetogmona D32,

5. Ecnu 3aropaetcs ceetoamop D31 Ha PCB7, TepmopeancTtop Tennootsoaa
YKa3bIBAET Ha TO, YTO TEMIOOTBOA, CIIMLIKOM CKibHO Harpenca. Mogowaunte 10
MUHYT 00 oxnaxaeHnd. Ecnv owmbra coxpaHAeTca, npoBepsTe NpaBUibHOE
noaKntoYeHre NpoBoaos ¢ Tennootsogda Ha PCB7 k pasbemy J6 nnatel PCB7.
Ecnu ownbka no-npemxHemy coxpasetcs, Boikntounte (OFF) nonHocTsio
9MEKTPONUTAHWE CUCTEMBI U U3MEPLTE COMPOTUB/IEHUE Ha padbeme J6 mexay
wrbipbkamy 1 1 2. Mpun 25 °C conpotueneHre AomkHo coctasnats 10 KQ.
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TEXHUYECHOE OGCJTYHHUBAHUE

MOK1CK M ycTpaHeHHe HeMCNpaBHOCTEW NO KoAamM OWHO60K — KoAabl OWHM60K 160-180

Homep Kopa

nopayen rasa

HasBaHue OnucaHue [OeACTBUA NO YyCTPaHEHHUIO
OLIMGKH
CBA3b Memay KOHTPObLHOM .
OTKas . 1. Y6enuTech B UCNPaBHOCTH KabesbHbIX COEAUHEHWI OT MCTOYHWKA TOKa
nnaton (PCB3 B ucTouHMKe
oxnaaurens TOKa) 1 NNaTOM AaT4MKA K OXnagmTento.
160 CAN HPR, 2. Y6eputech B ToM, 4To Ha PCB1 BHYTpK oxnaautens ropat cBETOAUOAb!
oxnagutena (PCB1
TonbKO ANA [ wrene) npepeana D1 (+5 B nocT. Toxka) 1 D2 (+3,3 B nocT. Toka).
HPR400XD A pep 3. Y6eautech B ToM, 4TO MuratoT ceetoamogsl wuHsl CAN, D7 1 D8.
6onee yem Ha 1 ceKryHay.
MpeBbiweH . .
MAKCUMANBHBA CropocTb noToka oxnaxgatowei | 1. MposepsTe NpaBuibHOCTL CKOPOCTU MOTOKA OXNAMAAIOLLEN KUAKOCTH.
161 HOTOK MUAKOCTH npeBbicuna 6,8 n/mMuH | 2. MpoBepbTe HaMYMe B OXNAKAAIOLLEN HUAKOCTH BO3LAYLUHbIX My3bIPbKOB.
. | &na oxnagutens v 8,52 n/mMuH 3. Y6eauTech B TOM, 4TO BEPHbI MPOMOPLIMK CMELIMBaHWUA OXNamaatoLen
oxnamparoLemn
LA KoMMpeccopa. HMULAKOCTH.
HMUOKOCTH
1. Y6eputecs B Tom, yto KOHTPOJIbHbIN 1 CUITOBOW kaGenw ¢
MCTOYHMKA TOKA Ha CUCTeMy BbiBopa He MOBPEKAEHb! U KOPPEKTHO
noakntodeHsl K PCB3 1 k 3anHei yacT cucTemsl BbiGopa.
2. Y6eputech B TOM, 4To Ha PCB2 BHYTpK c1cTembl BbiGopa ropaT
Bpewms oxmaanun ceetoamoapl D17 (+5 B nocT. Toka) u D18 (+3,3 B nocT. Toxa). 3
CAN cucremsl CBETOAMOAB! YKa3bIBAOT Ha HaNMYKe nofdayn anexktponutaHus Ha PCB2.
BbiGopa Take y6eanTech B ToMm, 4To Ha nnate PCB2 BHyTpu crcTembl BeiGopa
TonbKo ANA | MICTOYHMK TOKa He Mosy4mn ropat ceetopuoasl D26 (CAN — npuemimnk) n D27 (CAN — nepenatymk).
180 cuctem coobuieHne CAN ¢ cucTembl DT cBeTOAMOAbI YKa3bIBAKOT Ha HANIMYME CBA3M MEXAY CUCTEMOM
C aBTOM. BbIGOpa B TeueHne 1 CeKyHAbl. BbIGOPa M UCTOYHUKOM TOKA.
CUCTEMOW 3. Ecnu anekTponutatue nogaetcs Ha PCB2 n PCBS3, a o6a kabens
ynpasfieHus cucTeMbl BbIGOpa MCMpaBHbI, 0TKa3 npousowen B PCB2 nunn PCB3.

C nomoubto ucnbiTatensHoro yctpoictsa CAN npoBepuTh, Kakyto 13
NaT HY}KHO 3aMEHUTb.

4. Y6eauTechb B TOM, 4TO KOHTPOSbHAA NevaTHaA niarta u
pacnpeaenuTenbHbie NevaTHbIE MiaTl CUCTEMbI YPaBieHUsA noaaden
rasa npoYHO 3aKpPersieHbl Ha KOPMyce BO BCEX YETHIPEX yrmax.
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TEXHUYECHOE OGCJTYHHUBAHUE

NMounCK 1 ycTpaHeHHe HeUCnpaBHOCTEH NO Koay ownbKu. Hoabl ounbokK 181, 182, 298

1 383

Homep Kopa .
HasBaHue OnucaHue [ encTBHUA MO yCTpaHEeHUIo
OLHGKH

1. Y6eautecs B Tom, 4to KOHTPOJIbHbIN 1 CUITOBOW ka6enu
C MCTOYHMKA TOKa Ha AO3MPOBOYHYHO CUCTEMY HE MOBPEKAEHDI 1
KOppeKTHO nogkntodeHsl K PCB3 1 K 3agHen yacTi f03MpoBoYHOM
cUCTEMBI.

Bpewmsa 2. Y6eputech B TOM, 4To Ha PCB2 BHYTpKH A,03MPOBOYHOM CUCTEMBI FOPAT
omunpanma CAN ceetogmoapsl D17 (+5 B noct. Toka) u D18 (+3,3 B nocr. Toka). 3n
[L03MPOBOYHOM CBETOAMOABI YKa3bIBAOT Ha HaNMuKe nofdayn anexktponutaHus Ha PCB2.

cUcTeMb! McToYHMK ToKa He nosyyun Take ybenutech B ToM, 4To Ha nnate PCB2 BHyTpK [03MpoBOYHOM
181 Tonbko ana | coo6uwenme CAN ¢ cucTtembl ropAaT ceetoanoasl D26 (CAN — npuemnmnk) n D27
cucTem [L031POBOYHOM CUCTEMbI (CAN - nepegnatuuk). D1 CBETOAMOALI YKA3LIBAIOT HA HAIMYME CBASK
C aBTOM. B TeyeHue 1 ceKyHapl. Mexay AO3MPOBOYHOM CUCTEMOM U UCTOUYHWUKOM TOKa.
CUCTEMOH 3. Ecnv nutanue nopaetca Ha PCB2 u PCB3, a 06a kabens 403MPOBOYHOM
ynpasneHusa CHCTEMbI UCMpaBHbI, 0Tka3 npousowen 8 PCB2 nnn PCB3. C nomoLubsto
nopavew rasa ucnbitatensHoro yctponctsa CAN npoBepbTe, Kakyto U3 NnaT HyKHO
3aMeHUTb.

4. Y6eauTechb B TOM, 4TO KOHTPOsbHASA MevaTHas niarta u
pacnpeaenuTenbHble NeyYaTHble NnaTbl CUCTEMbI YIPaBNeHWA nogaqen
rasa npoYHO 3aKpeneHbl Ha Kopryce BO BCEX YETbIPEX yriax.

Bpema oxupanua .
ETOPHIHOrO [MpouncxoanT oTKa3 BTOPUYHOIrO 1. Mocne BKMOYEHUA NUTaHKUA OTKMOYeH Kabenb ceasn CAN, naywmin
MCTOYHWKA TOKa 0 TOro, OT NEePBUYHOIO UCTOYHMKA TOKA K BTOPUYHOMY.
182 MCTOYHMKA TOKa, .
TONbKO ANs KaK OH nepiep.aCT OLWKGKY Ha 2. Ha Kabenb BO3LeMCTBYIOT aneKTpuyeckue nomexu (Lym) mam
HPR800OXD NepBUYHBIN MCTOYHUK TOKA. Me HapylleHa aKpaHupytoLlas obonoyka Kabens.
1. MpoBepbTe NMHENHOE HanpAKeHWe, NofaBaeMOe Ha MCTOYHMK TOKa.
O6pbiB dpasbl 2. OTKMOUMTE NoAAYy 3MEKTPOMUTAHUA HA MCTOYHUK TOKA, CHUMMUTE KPbILLKY
BTOPUYHOIO CucTtema obHapy*una 3amblKaTesNa ¥ MPOBEPLTE KOHTaKThI Ha MPeAMET Ype3MepPHOro M3HoCca.
MCTOYHMKA HanpsKeHWe BXOAALLEN 3. lMpoBepsTe cnnoBoi Kabesb, 3aMblKaTeNb WM BXOA, HA MHBEPTOP Ha
208 TOKa npu ANEKTPUYECKON Lienu npu HanMyme HemoTHbIX COeaUHEHUM.
MHULMANM3aLMK | BKIFOYEHUW NUTaHWUA A0 4. MNpoBepbTe NpefoxpaHUTENM 06pbIBa $pasbl HA pacnpeaenTeNbHOM
TONbKO ANnA BO306YHAEHUA 3amMblKaTeNA. nnarte. 3aMeHuTe Nnaty, €CNM NPeAOXPaHUTENK NEPErOPEH.
HPR800XD 5. BuinonHuTe TecT Ha 06pbiB dassl (cm. pasaen TexHndeckoe
o6cryHunBaHue).
OtcyTctByeT .
cooBuieHHe BTopuuHbI MCTOYHMK TOKa roToB
nogasaTb TOK Ha BbIXxod, ogHako | 1. BbIKntouMTE M BHOBb BKIOUYMUTE SNIEKTPONUTaHUE CUCTEMBI.
383 3:2:42:;03 OH He Mony4aeT ynpasnALLIMA 2. Ha Kabenb BO3LEMCTBYIOT aNeKTpUYeckue nomexu (Lym) mim
TONBKO Aﬂ;l CWrHan C NepBUYHOIO UCTOYHMKA e HapylleHa aKpaHupytoLlan obonoyka Kabens.
HPR80OXD | ™"
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TEXHUYECHOE OGC/TYHHUBAHUE

CocTOoAHUA UCTOYHHUKA TOKa

CocTosAHMA UCTOYHMKA TOKa oTobpamatoTcs Ha aKkpaHe YIY. MNoKa3aHHbIM HUKE AUMArHOCTUYECKUI SKpaH NPUBEAEH
TOMBKO AJ1A MHOPMALMK.

Kopn

Kopn

HasBaHue HasBaHue
COCTOAHUSA COCTOAHUSA
Power -up (idle) Cycle complete (auto off)
00 . 11
(Brntoyerue nutanma [xonocTtoi xoa]) (LLmkn 3aBeplueH [aBTOMaTUUECKOE OTHMOYEHHE])
02 Purge (Ounctka) 12 Test cutflow (TecT nogauv rasa npu peake)
03 loTo. K 3anycky (XonocTon xoa, 2) 14 Shutdown (asepLuerue paboThi)
04 [Jo Bo3ByxaeHun ayru 15 Reset (C6poc)
05 BcnomoratensHan ayra 16 Maintenance (TexHuueckoe o6cnyuBaHue)
06 Transfer (MepeHoc) 20 Test preflow (TecT nogaum rasa 8o Bos6ymwaeHWa ayru)
07 Ramp-up (MnasHoe BKnto4eHHe) 22 Manual pump control (PyuHoe ynpasneHue HacOCOM)
08 Steady state (CtaumoHapHbIi pemmm) 23 Inlet leak check (MpoBepka Ha repMeTUHHOCTL Ha BxoAE)
09 Ramp-down ([nasHoe BoikntoYeHMe) 24 System leak check (TecT Ha repMeTUYHOCTL CHUCTEMBI)

Final ramp-down (OkoHuatensHoe

10
MNaBHOE BbIKMIOYEHWE)

5-28
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TEXHUYECHOE OGCJTYHHUBAHUE

AKcnnyaTtauua nnasmMeHHOM CUCTEeMbl MPU NPOCTOE Hacoca

BrkntouyeHne
3anycKaeTca UMK O4UCTRH,
nMTaHuUA

curian NOT READY FOR START
MCTOYHMKA TOKa
HPR (He roToB K 3anycKy) akT1BeH

A

\ 4

McTtekno Bpemsa BkntoyeH BbiBOA,
OYUCTKU OLUMBKM

AKTMBEH

curHan PLASMA

START (3anyck Na
nnasmel)

Het

Cucrtema B pexrme
IDLE (xonocTtoro xona),
omupanme curHana START (nyck),
He aktueBeH curHan NOT READY
FOR START (He roTos K 3anycky)

A

Y

CHAT curHan
START (nyck)

Ecnn ¢ momenTa
nocrieHero 3arnycka
npowsno 30 MUHYT,
Heo6X04MMO BbIKMIOYUTb
(OFF) nacoc

A

BbinonHute

3akuraHue
Curnan START pesaka u
Het (nyck) HaYHWTE pesKy

Oa

Y

Ecnu npesbilweHo Bpems
OMMAAHUA HACOCA, BHIOYUTE
curian NOT READYFOR
START (He roTos K 3anycky)
U BKIIOYUTE HACOC

BepHbl nu
MoKasaHWA JaT4ynKa
noToka?

A

Het
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TEXHUYECHOE OGCJTYHHUBAHUE

3Kcnnyatauua UMY npuv npocroe Hacoca

[Monb3oBaTensb I'Iepep,aTb CHUrHanbl

HaKHMaeT PLASMA START (sanyck
START (Myck) > nnaswe) 1 HOLD
Ha yny (yaepmaHue) Ha BCe

nnasmMeHHble CUCTEMDI

CHatue
CHrHasnoB
AktuseH nu curnan NOT
START (nycK) | READY FOR START Ha nto60o# 13
n HOLD Ha MnasMeHHbIX CUCTEM?
(yoepmarue)

Het

Y

MpUMeHUTL curHan
START (nyck)
cHATb curHan HOLD
(ynepwanue)

BbinonHuts
LMK PE3KM
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TEXHUYECHOE OGCJTYHHUBAHUE

BxoaHON KOHTpONb

J1o BbINOTHEHWA NOMCKA M YyCTPaAHEHWA HEUCMPABHOCTEW CreayeT BbINOMHUTL BU3yasibHYHO MPOBEPKY U NMPOBEPUTH
MpPaBWUbHOCTb 3HAYEHWI HaMPAKEHUA HA UCTOYHKMKE TOKa, TpaHCchopmMaTopax U pacnpeaenuTensHON nnare.

w
N ONACHOCTD!

OMNACHOCTb NMOPAMEHMUA TOKOM

Mpu TeXHUYECKOM O6CNyHMBAaHUHW UCTOYHHWKA TOKa HY}HO NPOABAATb OCTOPOMHOCTb, KOraa
OH BKJIIOYEH B CETb, a KPbILUKK CHATbI. B MICTOYUHUKE TOKa NPUCYTCTBYIOT ONacHble YPOBHH
HanpAMXeHUs, KOTopbie MOryT NPMBECTH K TpaBMaM M fieTaribHOMY Ucxony.

1. OTKNOYUTE MOLHOCTL Ha NMHMK, Bbikoune (OFF) ocHoBHOM BhIKNKOUaTENb.
2. CHUMUTE BEPXHIOO NaHesb W ABe GOKOBbLIE NaHENN UCTOYHWKA TOKa.

3. lMpoBepbTe BHYTPEHHOCTM MCTOYHMKA TOKa Ha NpeaMeT 06ecLBeYMBaHMA NeYaTHbIX MiaT v APYrix O4EBUAHbIX
nospemaeHni. Ecnv odeBnaHa HemcnpaBHOCTb KAKOrO-TMBO KOMMOHEHTA WK MOAYNA, ero cneayeT 3aMeHUTb A0
BbINONHEHWA Ntobbix TecToB. CMm. pasnen Cnmcok getaneli Ana Noucka AeTanen U ux HoMepos.

4. ECnv HeT 04eBMAHbBIX NOBPEKAEHUM, MOAKIOUYUTE MUTAHUE K MCTOYHUKY ToKa 1 BRtouuTe (ON) ocHoBHOM
BbIKNtOYaTE b,

5. UamepbTe HanpameHne mexay knemmamun W, V 1 U Ha 6noke TB1, pacnonoxeHHOM Ha NpaBoi CTOPOHE MCTOYHMKA
Toka. CM. pUCYHOK Ha criefiytoLen cTpaHuLe. Takke Npu HEOGXOAMMOCTH CM. 3NIEKTPUYECKYIO CXeMy B pasaene
7. HanpsaxeHne mexay ntobbiMK ABYMA M3 TPEX KIEMM [OMKHO BblTb PaBHO NUTaOLLEeMy HanpsamxeHuto. Ecnn
Ha 9TOM aTane BbIABMNAETCA NPO6EeMa, OTKIIOYUTE BbIK/IHOYATESNb M MPOBEPbTE COEAMHEHWA, CUNOBOM Kabesb 1
NpeAoxpaHUTenu Ha BeiknouaTene nutaHna. OTPEeMOHTUPYITE UK 3aMEHUTE NMOBOM HEUCTNPABHbIA KOMMOHEHT.
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TEXHUYECHOE OGCJTYHHUBAHUE

U3mepeHUe MOLLHOCTH

“’
S\ OMACHOCTb!

OMACHOCTb NOPAMEHHUA TOKOM

Ha 3ambiKaTene u pacnpeaenuTtenbHoi nnate (PCB2) npucyTcTBYeT NIMHEHHOe HanpsaKeHue, Koraa
BbIKJIlO4YaTENb NMUTAaHUA BKIIOYEH. [1pyU 3MepeHMHn OCHOBHOW MOLLHOCTH B 3TUX o6nacTax cneayer
NpoABATb OCO6EHHYIO OCTOPOHKHOCTb. HanpsakeHue, NPUCYTCTBYIOLLLEE Ha KIIEMMHOM 6510Ke U
3aMblKaTenax, MOMXeT NPUBECTHU K TPaBMaM U NIeTallbHOMY UCXOAy.

UM
IIIIHIIIIIIIIIIIIHH
Hﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

s T
OCHOBHO# BXxog —> © Q g}
3JIEKTPONUTaHHUA C —
Q
O < =+
@
0 = =
@B §
Mpumevanue. [poBepATb NMHWK CneayeT B Q
cnegyroLemM nopagke:
cUmnaV e
cUnaW i
cVwuHaW

[MpoBepbTe 3a3emneHne KaKaom
nvHun. Ecnn ogHa 13 nuHmn 6onee
4yem Ha 10 % Bbile ABYX APYrux,
3Ty NIMHUIO HY}HO nepeBecTH Ha U.
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TEXHUYECHOE OGCJTYHHUBAHUE

3ameHa ¢punbTpOBaNbLHOro 3/51eMEeHTa Bo3AayLWHoro ¢punbrpa

1.

2.

Buikniounte (OFF) anexkTponuTtaHue v 0TCOeAMHWUTE MHEBMATUYECKMI WNaHT OT GpUbTpa.
CHumuKTe Kopnyc GpUnbTPa, BEIKPYYMBAA €ro MPOTUB YAaCOBOW CTPESKM A0 ero BbICBOOOKAEHMA.

C cunoi noTAHWTE BHWU3 NpO3payHbii Kopryc ¢unbTpa, YTobbl CHATL ero. Bokpyr BepxHel YacTu kopryca ¢unbTpa
MMEeTCA YMIIOTHUTENbHOE KOJbLO. HaHecHTe TOHKWIA CNOM CUMITMKOHOBOW CMa3KK Ha YMAIOTHUTENbHOE KOMbLO ANA
NPOAJIEHNA CPOKa ero CNysobl. YNNOTHUTENbHOE KOMbLLO AOMKHO 61ecTeTb, OAHAKO HE AOMKHO ObiTh U3MMULLKOB UK
CHOMMEHNN CMa3KM.

MpospayHbii

um
Koprnyc ¢unbTpa

Hopnyc
dunsTpa

ll

4. C NMOMOLLBLHO OTBEPTHKU U3BJIEKUTE d)MﬂprOBaﬂbeIFI ANEMEHT 13 Kopnyca d)MJ'Ipra. 3arem yCTaHOBUTE HOBbIM

bUNbTPOBaASbHBIN 3IEMEHT.

MpumeyaHue.

I'IpM BblKpy4YMBaHWK BUHTaA HE cnegyeT A0nyCKaTb BpalleHUA ¢MﬂprOBaJ’IbHOFO SN1eMeHTa.

5. ToBTOpHO yCTaHOBKTE NPO3pPaYHbIA KOPNYC GUbLTPa U Kopryc dunbTpa.
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TEXHUYECHOE OGC/TYHHUBAHUE

OGCHV)KHBaHHe CUCTEeMbl OXNaMaarolen MHUAKOCTH UCTOYHUKA TOKa

OpeHaX cucTemMbl oxsaxaarowen HUAKOCTH

1. Beikntounte (OFF) anextponutaHue, CHUMUTE LWNaHr BO3BPATA OXNamAAOWeEN HMOKOCTH (KpacHas neHTa) ¢ Hacoca
1 nonommTe ero B 20-1MTPOBLIM KOHTEMHEP.

L A
b ; ‘\"\‘ .I —
%‘!’émp‘

2. Bpyunyto Brtounte (ON) Hacoc ¢ NOMOLLLIO KHOMKK PY4YHOTO YNpaBneHus HacoCoM Ha akpare YIY.

3. Buikntounte (OFF) Hacoc, Koraa 0CTaHOBUTCA MOTOK OXNaMAAOLLEN HUOKOCTH.
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TEXHUYECHOE OGCJTYHHUBAHUE

OcTtopoxHo! [pu cHATUM Kopnyca ¢punbTpa U3 punbTpa GyaeT BbiTeKaTb Oxnaxaalolan

HugKocTb. Mepen o6cnyuBaHMem GUnbTpa crneayeT CUTb OXNamaaloLwyo
HUOKOCTb.

DUnNbTp U ceTyaTblii PUNBTP CUCTEMbI OXJlaXaaloLWwen HUOAKOCTH

3ameHa punbTpa

1. Boikntounte (OFF) nogauy no60ro aneKTponuTaHms B CUCTEMY.
. CHumuTE Kopnyc.
. CHUMUTE W yTUNU3KPYHTE GUNBTPOBASbHLINA 3NEMEHT.

2
3
4. YcTaHoBWTe HOBbIM GUNbTPOBaSIbHLIM anemeHT 027664,
5. lNoBTOpPHO ycTaHOBKTE KOPIYC.

6

. Hanonnute HoBOM oxnampoatowen MUaKocTbHo.

OuuncTKa ceTyaToro dunbTpa Hacoca

1. Beiknounte (OFF) nogady nto6oro
SMEKTPOMUTAHNA B CUCTEMY.

2. CreiiTe oxnaxgatoLLyto kuaroctb. Cm. nogpasaen
LpeHamx oxnaxparolyes MuaKOCTH MCTOYHMKA TOKa
B JAHHOM pasgene.

3. CHuMmHTe raiky.

4. CHYMMHWTE M OUUCTUTE PUNBTPOBATIbHYHO CETKY C
MOMOLLIbIO PacTBOPa MAMKOrO Mblfia U BOAbI.

DdunbTpoBanbHaA

5. YcTaHoBWTe GUNBLTPOBANbHYIO CETKY Ha MECTO. ceTha

6. [MoBTOPHO yCTaHOBWTE rawky.

[arka
7. HanonHuTe HOBOW oxnaaaroLen MUOKOCTbIO.
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TEXHUYECHOE OGCJTYHHUBAHUE

TecTbl NOTOKa OXnaxaaroLwWen HUAKOCTH

Ecnu Ha aKpane YIMY BbiBoaMTCA OlMBKa NoToKa oxnawaatoen »uakoctv (093 munu 060), soikntounte (OFF) cuctemy,
a satem cHosa BKouMTEe (ON), 4TOBbI CHATL OWKMBKY. 3aTEM BbIMOSIHUTE OMMUCAHHbBIE HUMKE TECTbI /19 BbiABIEHUA
MPUYMHBI NPOGIEMbI.

BcTpoeHHbIN pacxopomep ABNAETCA CaMblM TOYHBIM CMTOCOBOM M3MEPEHWUA CKOPOCTH MOTOKA, HO ero HEBO3MOMKHO
“cnosb3oBaTh BO BCeX TecTax 6e3 creumnanbHbix pUTUHIOB. BeTpoerHbii pacxogomep (Homep aetann 128933) MomHO
npuobpectn B Hypertherm. OnncaHHble HUKe TECTbI «MOPLUHA» AAlOT XOpoLlee NpeAcTaBieHMe 0 CKOPOCTH NOTOKA.

Mpumeyanre. OkpaHbl yctporcTtaa UMY nprBeaeHbl UCKNOYUTENBHO ANA cnpaBku. PeanbHble akpaHsbl, ¢
KoTopbIMK Bbl pabGoTaeTe, MOryT OTNIMYATLCA, OAHAKO LOMKHbBI UMETb TE e GYHKLMM, YTO U
OnM1caHHble 30ECh.

[lo TectupoBaHHuA

Mpumeyanume. [o o4yncTrM drnnbTpa/PunbTPOBaIbHOM CETHKU CedyeT CMTb OXamdatoLLyt0 MUOKOCTb M3
cuctemsbl (nevctaue 1 HUKe). HaxoaAwancsa B cMCTEME OXNamAatoLLan KUAKOCTb HAYHET BbITEKATb
cpasy nocrne CHATUA GunbTpa/PrnbTPOBanbHOM CETKM.

1. Ouunctute dUnbTP/GUNLTPOBANIBHYHO CETHY.

2. 3ameHuTe GUNLTP, PACTONOKEHHbIV B 3aHEN YaCTW UCTOYHMKA TOKA.

3. [Npr NOBTOPHOM HaMOSIHEHNM CUCTEMBI NOCIE BbINOMHEHWA AencTBui 1 1 2 cneayeT y6eanTbca B TOM, YTO YPOBEHb
OXlamaatoLLEeN HNOKOCTN B CUCTEME KOPPEKTEH.

®DunbTp Hacoca/dunsTpoBansHas ceTka HPR130

PunbTp B 3a4HEN YacTu
/ MCTOYHMKA TOKa

/=
j_ PuneTp/PunbTpoBanbHas
ceTka

N
@— [aika

Ucnonbsosanue pacxopomepa Hypertherm (128933) ,—— N

[nAa nony4yeHnA TOYHbIX NOKa3aHWIM pacxogomMepa creayeT BbiMOHUTb I:l:
OMMCaHHbIE HMKE AEeNCTBUA. -«

1. Pacxopomep cnenyet AepaTtb BepTUKanbHO. Yron no o6enm ocam
A0MHeH ObITb NPAMbIM.

2. lNMokazaHuA cnepyeT CHUMATb, MAAA HA PACXOA0MEP MOJ, NOKa3aHHbIM
HUKE YroMm.

-
CHumaTb NOKa3aHA NOA STUM YITIOM ~_| 1 \ /ﬂOﬂﬂaBOK
B npumepe 3Hauenue 1,1

=vd

—_
AN

i

Han
pasneHne
roToka
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TEXHUYECHOE OGC/TYHHUBAHUE

3KcnnyaTauua Hacoca B py4HOM pexume

1. TMepeiTn k sxpary YIMY, KOTOPbIN BPy4YHYHO BKIOYAET HACOC (CM. MHCTPYKLMIO MO SKCMyaTaumum UCMob3yemMoro
Yry). Ecnm cucTema Bi6opa BblAAET OWKMBKY NOTOKA OXNamaarowen xuakoctn 093, HacoC creayeT BRIUYMTb
BPYUYHYIO B Te4eHWe 8 CeKyHA, MOCse BKIOYEHWA MCTOYHWKA TOKA; B MPOTUBHOM Cllyyae nuTaHue npuaercs
BbIKMOYaTb M CHOBA BRJTHOYATb.

2. Brmounte (ON) anextponutanme. Bratoumte (ON) Hacoc BpyuHyto M AaiTe BOSMOMHOGTb OXIaMAAIOLLEN HUAKOCTH
Teyb B TeyeHue 60 ceKyHa.

3. 3anuwnTe CKOPOCTb NMOTOKA OXNaMAANOLLEN KUAKOCTH, OToBparkaeMyto Ha akpaHe YIMY. 3anucaHHaa cKopocTb
noToka 6yneT MUCMoMb30BaTbCA 1A CPaBHEHUA B HEKOTOPbIX TecTax. [na aKcnnyaTaLumM CMCTEMbl CKOPOCTb MOTOKA
oxnaxkaaroLLEN HMUOKOCTH OOMHKHA ObiTh Bbile 2,3 N1/MUWH.

Motoxoxnw. | 0 GPMO7/0.9

Mpumeyanve. bBnok-cxema npuBeneHa Ha guarpamme 013376, nuct 18 ns 22.
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TEXHUYECHOE OGCJTYHHUBAHUE

TecT 1 — nuHKMA BO3BpaTa

Mpumeyanve. [nAa BbINONHEHWA 3TOr0 TeCTa HEOBXOAMM BCTPOEHHBIM PacxogomMep.

1. Brnioumte (OFF) anexktponutanmne. CHUMMTE NMHMIO BO3BPATA OXNamaatoWen
HMOKOCTH (CUHMI WNaHT C KpacHowM NEHTOM) M NOAKMOYUTb pacxogomep AnAa
M3MepEeHUA CKOPOCTH MOTOKA.

2. C nomolubto pacxofomepa 3aMepbTe CKOPOCTb NoToKa. Brntounte
(ON) anektponuTanme. Bpyuryto Brmounte (ON) Hacoc ¢ nomoLbio
KHOTMKKM PY4HOrO ynpaBneHua HacocoM Ha skpare YMMY (cm. gencTeme 1
B noapasgerne «JKcnnyataumsa Hacoca B Py4HOM pemume»). 3anuiumte
CKOPOCTb MOTOKA, NMOMyYEHHYH C MOMOLLbIO pacxofomepa.

3. BHOBb NOAKHOUMTE IMHWUIO BO3BpAaTa OXJTamAatoWwemn K1MOKOCTH (cvHUW WwnaHr
C KPacHOM NEeHTON).

Ecnuv ckopocTb notoka coctaensaet 0,8 rannoxH/muH u 6onee, nepenanTe K Tecty 7.
Ecnu e ckopocTb noToKa Huke 0,8 ransioHoB B MUHYTY, NepenamTe K Tecty 2.

Ecnu noTok oTcyTCTBYET, NEPENANTE K MOUCKY U YCTPAHEHWUIO HEMCMPABHOCTEN HAcOCa W aNEeKTPoABHUraTens.

TecT 2 — NnUHMA NOAAYM HA CUCTEME 3aMHUraHuA Ayru

LLnaHru

Mpumedanre. CHUMWTE WNAHMU OXNAKAAIOLLEN HHUAKOCTH NPOBOAOB e oo ”

pe3aka anAa nony4eHurAa OocTyna K JTIMHUKU noga4du. NPOBOAOB pe3aKa

1. Beiknounte (OFF) anektponutarue. CHUMUTE nuHUIO BO3BpaTa
OXNaMaaroLEN MUOKOCTU (CUHWI LUNAHT C 3€NeHOM NeHTOM)
C CUCTeMbl yaaneHHOro BbICOKOYACTOTHOrO reHepaTopa 1iu
NOKasIbHOr O BLICOKOYACTOTHOrO reHepaTopa 1 MOMecTUTe ee B
KOHTeMHep o6bemoM 3,8 nmMTpa. XopoLLo NoAoNAET KOHTENHEP ANA
oxnamparollen xuakoctn Hypertherm.

2. 3acekuTe BpeMms, 3a KOTOPOE KOHTEMHEp ByAeT 3anonHeH. Brntouute
(ON) anektponuTanme. Bpyuryto Brmounte (ON) Hacoc ¢ nomoLbio
KHOMKK PYYHOro yrpasneHns HacocoM Ha akpare YIY (cm. aevnctene
1 B noapasaene «QKcnyaTauma Hacoca B Py4HOM PEHUME»).
3anuwuTe Bpems, 3a KOTOPOe KOHTeMHep ByaeT 3anonHeH.

3. BHoBb noagxKknw4vnTe IMHUKU oxnam,u,arou.l,eﬁ MUOKOCTH.

Ecnu koHTeMHep HanonHAeTcA 3a 65 cekyHa unu 6onee KOPOTKOe Bpems,
nepenauTe K Tecty 3.

Ecnu e ana HanonHeHnA KoHTenHepa TpebyeTca 6onee 65 ceryHA,
nepenauTe K Tecty 6.
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TecT 3 — cmeHa pe3aKa
1. 3ameHuTe pesak 1 pacxoaHble AeTanu Ha HOBbIE.

2. BpyuHyto srmtounte (ON) HACOC G MOMOLLbIO KHOMKK PYYHOrO YNPaBieHWa Hacocom Ha akpaHe YMY (cm. aenctene
1 B nogpasaene «IJKcnyaTauma Hacoca B Py4YHOM pemnMe»), AanTe emy nopaboTaTb B TedeHue 60 cexyHa, a 3aTem
NpoBepbTE CKOPOCTb MOTOKa Ha aKpaHe YI1Y.

Ecnu Ha akpane YIMY otobpaaetcs ckopocTb notoka B 0,9 rannoH/MuH M Bbille, CrieflyeT 3aMeHUTb pe3ak.

Ecnu e ckopocTb notoka Huke 0,9 rannoH/MuH, nepenaute K Tecty 4.

TecT 4 — nMHHUA NoAaYM K pa3bemMy pe3aka

1. Boiknouunte (OFF) anextponutanie. CHUMUTE NIMHUIO NOAAYM OXNTAMOAOLLEN HMUOKOGTH C pasbema pesaKa 1
NMoMecTHTE ee B KOHTelHep o6bemom 3,8 n. XopoLlo NoAoMAeT KOHTEMHeEP ANA oxnamaaroen xuakocti Hypertherm.,

OcTtopoxHO! OxnampawLan XUAKOCTb 6yaeT o4eHb 6bICTPO BbiTEKaTb U3 LUJIAHra.

2. BacekuTe Bpems, 3a KOTOpPOe KoHTeMHep ByaeT 3anonHeH. Brmouute (ON) anextponutanme. BpyuHyto Brtoumte
(ON) Hacoc ¢ MOMOLLBIO KHOMKK PYYHOrO YNpasnieHua HacocoM Ha aKpare YMY (cm. pencteve 1 B nogpasaene
«DKCnnyaTauma Hacoca B PyYHOM PEMME»). 3anuiiuTe Bpems, 3a KOTOPOEe KOHTeNHep ByaeT 3amnonHeH.

3. BHOBb NOAKOUMTE IMHWUIO NMOAAYM OXTTAKAAIOLLEN HUOKOCTH K pa3beMy pe3aka.

Ecnun ona HanonHeHus KoHTeMHepa TpebyeTca 6onee 65 cekyHa, cneayeT NonbITaTbCA HAMTKU 3aKYMOPKY MK nepernb
LUNaHra OXJIaMAAOLEN HUAKOCTU MEXIY PE3aKOM U CUCTEMOW JIOKAIIbHOIO BbICOKOYACTOTHOIO reHepaTopa Wik
YAANEHHOIO BbICOKOYACTOTHOrO reHepatopa. Ecnv Hu 3akynopka, HM nepernb He obHapy®eHbl, cneayeT 3aMeHUTb
npoBofa pe3aka.

Ecnu KoHTelHep HanonHaeTca 3a 65 cekyHA nnun 6onee KOPOTKOe Bpems, NnepenanTe K TecTy b.

TecT 5 — nMHUA BO3BpaTa C pa3bemMa pe3aka (CHATHE C CUCTEeMbl 3aUraH1a Ayru)

1. Boikntounte (OFF) anekTponutaHue. CHUMKUTE NTIMHUIO BO3BpAaTa OXNamAAOLWEN KUAKOCTH (cvHWi Wwnanr ¢ KpacHOM
MIEHTON) G CMCTEMbI YAAIEHHOrO BBICOKOYACTOTHOMO reHepaTopa
WIX NOKaNbHOIO BbICOKOYACTOTHOrO reHeparopa 1 NoOMecTUTe ee B
KOHTeMHep o6bemoM 3,8 nMTpa. XopoLLo NoJoNAET KOHTENHEP ANA
oxnamparollen xuakoctn Hypertherm,

2. 3acekuTe Bpems, 32 KOTOPOE KOHTEMHEpP ByAeT 3anonHeH. Brntouute
(ON) anektponuTanme. Bpyuryto Brimtounte (ON) Hacoc ¢ nomowbto
KHOMKK PYYHOro yrpasneHns HacocoM Ha akpare YIY (cm. gevnctene
1 B noppasaene «QKcryaTauma HacoCa B Py4HOM PEHUME»).
3anuwunTe Bpems, 3a KOTOPOe KOHTeMHep ByaeT 3anonHeH.

3. BHoBb NnoAKMK4YHUTE NIMHKUKO BO3BpaTa oxnaxgaroer KUOKoCTH.

Ecnuv KoHTelHep HanonHaeTcA 3a Bpema 6onee 65 cekyHa, 310
CBUAETENbCTBYET O 3aKYMNOpKe B pasbeMe pesaKa. 3aMeHUTb padbeM
pesaka.

Ecnu e KoHTeWHep HanonHAeTcA 3a 65 cerkyHA, nnm bbicTpee, 3TO CBMAETENLCTBYET O 3aKyrNopKe B JIMHUW BO3BpaTa
OXNIAMIAIOLLEN MUAKOCTH (C CMCTEMbI YAANEHHOMO BBICOKOYACTOTHOIO MEHEPATOPA MM NTOKANIBHOIO BEICOKOYACTOTHOIO
reHepaTopa K MCTOYHUKY TOKa). 3aMEeHUTE JIMHUIO BO3BPATA OXIAKAAOLLEN HHUAKOCTM.
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TecT 6 — TecT NOpPLIHA Hacoca

1. Boikntounte (OFF) snextponutanmne. CHUMMTE BbIMyCK Hacoca (TMHMA oxnamaatowen
WUOKOCTH) M MOMECTUTE ero B KOHTeMHep o6bemom 3,8 n. Xopoluo noponaet
KOHTEWMHEpP AnA oxnakaarolen xuarkoctn Hypertherm.

2. 3acekuTe Bpems, 3a KOTOPOEe KoHTeNHep 6yaeT 3anonHeH. Brmounte (ON)
anektponuTtanue. Bpyuryio Brntoumte (ON) HACOC C MOMOLLBIO KHOMKKU Py4HOro
yrpaBneHra Hacocom Ha axkpaHe YIY (cm. aercteme 1 8
noapasaene «QKCrnyaTauna Hacoca B PYy4HOM PEXUME»).
3anuwuTe Bpems, 3a KOTOPOe KOHTeMHep ByaeT 3anonHeH.

Ecnu KoHTeMHep HanonHAeTcA 3a Bpems 6onee 65
CeKyHA, CreflyeT 3aMeHWUTb HacoC U NPOBEPUTL BaJl
9MEKTPOABUraTensa Ha NPeAMET HANIMYMA NOBPEKAEHUN.

Ecnu e KoHTelHep HanonHAeTcA GbicTpee, Yem

3a 65 ceryHa, crneayeT NPOBEPUTb NTUHMIO NMoAauM
OXNaKAAMOLLEN KMAKOCTH (C UCTOUHMKA TOKA Ha CUCTEMY
yOANEHHOr0 BbICOKOYACTOTHOIO reHepaTopa Wi NoKanbHOro
BbICOKOYaCTOTHOIO reHeparopa) Ha NPeaMET HanM4us
nepernbos. Ecnun nepernbbl He HalaeHbIl, CrefyeT 3aMeHUTb
LWNAHMM MeXaYy UCTOYHUKOM TOKa M CUCTEMOWM yAaNIEHHOrO
BbICOKOYACTOTHOrO reHepaTopa MM JIOKAIbHOrO BbICOKOYACTOTHOMO reHepaTtopa.

Tect 7 — 0o6BOA O6paTHOroO KnanaHa

1. Beiknounte (OFF) snextponutarue. CHumMTE WnaHr
CO CMYCKHOro Knanasa.

2. CHuMUTE WTyLEep, BCTABNAEMbIN HaXKaTUEM, CO CMyCKHOMO
KnanaHa.

3. CHUMMHTE CNyCKHOM KnanaH.

4. YcTtaHoBuTE wTyuep, BCTaB/IAEMbIN HaMaTuem,
M NOAOKMIOHYUTE LWNaHr.
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5. Brmounte (ON) MCTOYHMK TOKa M OTMETLTE CKOPOCTb MOTOKA OXNAMAAOLLEN HMUAKOCTH, OTOBPAXAEMyIo Ha SKpaHe
yriy.

Ecnu Ha akpane YITY otobpamaetca ckopocTb notoka 6onee 0,8 rannoH/mMuH, cnegyet 3aMeHUTb 0BpaTHbLIM KamnaH.
Ecnu BbinonHATL 06xo4 06paTHOrO KanaHa, To oxamaatolan MUOKOCTb ByAeT BbiTeKaTb U3 pe3aka Npu Kawaon cMeHe
pacxo4HblX MaTep1asos.

Ecnu Ha akpane YIMY otobpaxaeTcsa cKopocTb notoka MeHee 0,8 ran/muH, cnepyeT 3aMeHUTb
nepekntoyaTtesnib NOToKa.

Mpvmevanne. O6paTHbIM KnanaH AomKeH 6biTe pa3meLLeH NPaBMIbHO.
Crpenka fonkHa 6bITb HaNpaseHa BBEPX, KaK NMOKa3aHo Ha PUCYHKe.

HanpasneHune obpatHoro
Knanaxa

MoUCK 1 ycTpaHeHue HEUCTNPaBHOCTEN Hacoca U 3NeKTpoaBUuraTens

rOpMT JIn CBETOOMOL, N1IeKTpoaBuraTena Ha HOHTpOJ'IbHOl;I nnare?

BkntoueH nu SJ'IeKTpO,EI,BMFaTeJ'Ib?

Ecnv ceetoamon ropuT, HO HaCOC He pa60TaeT, cnegyet BRIKOYNTb HACOC BPY4YHYHO.

Ecnu ANeKTpoaBuUratTesib He BRIIK0YaeTCA, NpoBepbTe MCNPaBHOCTb NpeaoxXpaHUTena 1 y6e£|,MTer B TOM, 4YTO Ha
SNEeKTpoaBUraTesib NogaeTcA INEeKTponmMTaHme.

Ecnuv Hacocom no-npexHemy He obecneynBaeTcs NOTOK, y6e£I,MTer B NMpaBn/1IbHOCTH pa6OTbI SNIEKTPOMarHMTHOro
KnanaHa v O6paTHOFO HnanaHa.
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TECTHpOBaHHe AaT4YUKa NOTOKa
1. Brnioumte (ON) anextponutaHue.

2. UN3amepbTe HanpsKeHWe NocToAHHOro Toka mexay TP210 n TP206.
TP206 yacTo npucytcteyeT Ha nnate PCB3. TP210 pgaeT oTdunbTpoBaHHOE HaNpsHKeHWe C nepekroyaTens
noToKa, NpuBeaeHHoe K 67 %. SHauenue B 0,45 B noct. Toka (0,67 B nocT. ToKa Ha nepexnodaTene noToxa)
paBHsaeTcA 2,3 n/muH. Ecnun 3HaveHmne HanpsakeHnsa Ha TP210 meHbwe 0,45 B nocT. ToKka, a CKopocTb NoToka
coctaenaeT 3,0 NI/MWUH Unu Bbile, 3aMEHKUTE NepektoyaTeslb NOTOKa.
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TecTbl AnA BbIABNEHHUA YTEeUYEK rasa

Mpumeyanre. Hwuxe npuseneH akpan YIMY konTponnepa Hypertherm Automation ¢ yctaHoBneHHown Bepcuem
6 nporpamMmHoro obecnevyeHuna. TOT sKpaH NPUBEAEH TONbKO ANA MHbopMaLn. Y apyrux
KOHTPOJNEPOB TaKKe AOMKEH UMETLCA UCTIbITATENbHbINA SKPaH, aHANOrMYHbIM NoKasaHHoMy. [nA
nony4yeHna MHbopMaLIMK No AOCTYMNY K HYKHOMY UCMbITATENIbHOMY SKpaHy criefyeT 06paTuTbCA K

M3roToBHUTENTHO KOMMEKTHOIro o6opy,£|,oaaH MA.

Cwm. nvct 17 13 22 cxembl 013376 paHHOM MHCTPYKLUMK OJ1A NONYYEHUA AONONHUTENbHOM

MHOpMaLMK O cUCTeMe NoABoAa rasa.

Cramum 1
- COCT-We WCTOY-Ka TOKS | Cramer.On gy

Nensanpwe [ 0 B | Bpema On Ayru 0
Sagan.anaq.Toka I"U— A BEp-a On cWer. I_TJ'— MiskyThi
A I oswyrsomyoros| 0 Cuemmk
S 0 A ! OBy k-80 nuumlf CHETHMK

MoTox oo, .
g GPM || caussoownnum | © CHETIMK

—I'!puuml cHc-Mbl rasa HPR
| Temneparype ~ MpoBep.Ha repMeT.Ha BX. (1 MAH.)
HMusepTop A 0 2 ;
e 170 Mpoeep.Ha repmeT.cueT. (1 MUH.)

Tpakcpopuarop 0

r Pegawyis MO I_
Bap. scToqHuka Toka
@ oK I 6 Ommera
Pej. xoKconu rasa I_ |
r Twnel rasa |
MnasmooBp. ras Ha Bx. | He wen. |
Sau. raa wa e | He wen. |
Ao4ATER M
Mpos.n-w raza NMpos =i raza Mpopepsacir. Kopperiemaxn.
A0 noal gy ApK pease wn-rwni mll HMARICTH
BrogeincT, BoixogbmoT. B cheT,ynp. Bibt cuctynp. Hrdopu.
Tam Tam neucd rmaa rrued HPR

TecT Ha repmeTHYHOCTb 1 (TECT Ha repMeTHUYHOCTb Ha BXoze)

Ll,e)'lb. npOBepMTb ANEKTPOMarHuThbl BMyCKHbIX KilanaHOB CUCTEMbI Bbl60pa Ha HaJln4ne yTe4er.

\-@ oK

O cwin

Onucanue Tecta. KnanaHsl 4oavpoBouHor cuctemsl (B1-B4) oTKpbIBaOTCA A4 BbINYCKAa AaBEHUA ra3a NofHOCTHIO
B aTMocdepy, 3aTeM 3T KnanaHbl 3aKpbiBatOTCA, a AaBneHue KoHTponupyetca P3 n P4 B cucteme
Boibopa. [JaBneHue 6yaeT noBbILATLCA, ECNTM UMEETCA HErePMETUYHOCTb BMYCKHOMO KnanaHa. [Npwu
BbIAB/IEHWM HErEPMETUYHOCTH ByaeT BoiBeAEHO KopoBoe Yncno 14 (0Tkas KaHana pemyLero rasa 1)
nm 15 (0TKas KaHana pewywiero rasa 2). Ecnm HerepmMeTMuHOCTb He 06HapyMeHa, BLIBOAMTCA KOLOBOE

umcno 13 (tecT npowaeH).
MopALOK BbINONHEHWA TecTa.

1. Brmounte (ON) anexTponutaHve niasMeHHOM CUCTEMI.

2. BbinonHuTe NpoBepKy Ha repMETUYHOCTb Ha BxoAe Ha KoHTpornnepe YIMY.

3. Buikntounte (OFF), a satem srmouute (ON) anextponumtanme. Mpu 9ToM ByaeT BhINO/HEHa O4UCTHA CUCTEMBI OT Fa3oB.
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TecT Ha repMmeTU4HoOCTb 2 (TeCT Ha repMmeTU4HOCTb CMCTEMbI)
Llenb. BbinonHWTb NpoBepKy Ha HanMuue yTeuyek 13 rasoBol CMCTEMbI B aTMocohepy.

Onucanue Tecta. a3 Ana BbIGPaHHOIO NpoOLLECCa NPOXOAWT YePEs ra3oByo CUCTEMY. 3aKpbIBatOTCA KnanaHsbl
£031poBoYHOM cucTembl (B1-B4) 1 BnyckHble knanaxbl (418 BeIBpaHHOro NpoLecca) CUCTeMbI
Bbibopa. Tenepb AaBneHune rasa 3anepto B cucteme. HoHTponupyeTca 3anepToe aaeneHuve. Ecnu
AaBneHue 6yaeT ymMeHbLIaTbeA bbicTpee, Yem Ha 0,14 6ap/mMuH, ByaeT BoiBEAEHO KofoBoe yncno 14
(oTKas KaHana pemywero rasa 1) unm 15 (oTkas kaHana pewywero rasa 2). Ecnv we nasnequve 6ynet
YMEHbLIATLCA CO CKOPOCTLIO B Npeaenax gonyctumor (0,14 6ap/mMuH), ByaeT BbiBeAEHO KOA0BOE
umcno 13.

MopAnOK BbIMOMHEHWA TecTa.
1. BbinonHWTE NPOBEPKY Ha rEPMETUYHOCTb CUCTEMbI Ha KoHTponnepe YIMY.

2. Buikntoumnte (OFF), a satem rmounte (ON) anextponutanme. MNpr aToMm 6yaeT BbINOMHEHA O4UCTKA CUCTEMBI OT
rasos.

TecT Ha repMeTUYHOCTb 3 (TECT NPONOPLIUOHANIBHOIO KNanaHa A03MPOBO4YHOM
CUCTEMbl)

Uenb. MposepbTte knanaxbl Burkett (B1 v B3) noanpoBo4Hom cucTemsl, 4T06bl y6eaUTLCA B TOM, 4TO OHWU paboTaroT B
COOTBETCTBMW C BEPHLIMKW NapameTpamu.

Onucanue Tecta. [Ina paHHOro Tecta MCMNoOb3yOTCA pacxofHble AeTany anda npouecca npy 130 A Ha
HW3KOyrnepoamcTon ctanm u npouecc npu 30 A ¢ ucnonbsosanunem O,/O, Ha HU3KOYrNepoancTom
CTaNn, TaK KaK AJ18 HWUX M3BECTHA CKOPOCTb MOTOKA.

MoToK rasa uaet ¢ pesaka, a knanaH Burkert, KoTopbIM KOHTpoONMpyeT KaHan nNnasmoobpasyroLlero
rasa (B3), nuiTaeTcA NoaAepHMBaTh 3aaHHoe AaBneHre nnasmoobpasytowero rasa (otcnemusaerca
P7 v P8), auHamuuecku perynupys KnanaH. 3amepaeTcs NpoLeHTHOE COOTHOWEHWE CUIrHaNa Ha
KnanaH (Hanpumep, paboTaeT 65 %), U aTa BENMYUHA CPABHWMBAETCA C OMUAAEMbIM AUANA30HOM

(55 %-"75 %). TecT cunTaertca YCMeLIHO BbIMO/IHEHHbIM, €C/I1 MPOLEHTHOE COOTHOLLIEHWE CUrHana
BXOMT B OMMAAEMbIM AnanasoH. Ecnu we TecT He NpoiaeH, BLIBOAUTCA Koaosoe Ymcro 14 (oTkas
KaHana sawuTHOro rasa) unu 15 (0Tkas kaHana nnasMoobpasyrolero raga). AHanoruyHbIM TecT
BLINOSHAETCA W Ana KnanaHa Burkert, ynpasnatowero KaHanom sawmtHoro rasa (B1).

[na BeINONHEHWA cnefytowen YacTy TecTa KnanaH Burkert, KOHTponvpytowmin kaHan
nnasmoobpasytolero rasa (B3), sakpbiBaeTcs, U AaBNEeHUE UBMEPAETCA YepPes HECKOMBKO
MUIMCERYHA, (DaBneHue AOMKHO YMEHbLUMTLCA). TECT CUMTAETCA MPOMAEHHBIM YCMELHO, eCIU
3HaYeHue AaBneHus HuKe 3adaHHoro npegena (0,69 6ap). AHanorMyHbLIM TECT BLINOMHAETCA U Ha
KaHane sawmTHoro rasa (B1).

Ecnu NpouLeHTHOE COOTHOLIEHWE CUrHaa BEIXOAMT 3a OMUAAEMbIN AMANa3oH, BLIBOAMTCA KOA0BOE
ymcno 16 (0TKas NNaBHOrO BLIKMHOYEHUA NNasmMoobpasytowero rasa) unu 17 (oTkas nnasHoro
BLIK/OYEHWUA 3aLUMTHOMO rasa). Ecnv npoueHTHOE COOTHOLWEHWE CUrHANA HAXOAMTCH B OMUAAEMbIX
npenernax, BbIBOAUTCA Koposoe 4Ymcno 13 (TecT nponaeH).

I'Iopﬂu,or( BbINOJIHEHUNA TeCTa.

1. YcTtaHoBWTe B pe3ake pacxofHble aeTanu And pabotsl npu 130 A ¢ HU3KOYrNEPOAMCTON CTabio U BbIGpaTh
npouecc npu 30 A ¢ ucnonszosanrem O,/O, Ha HU3KOYrNEPOANCTON CTanu.

2. BbInosnH1Te NpoBEpKY NMOTOKA Yepes A03UPYHOLLMIM KnanaH Ha koHTponnepe YMY (tect 3).

3. Buikniounte (OFF), a satem srmounte (ON) anextponutanue. Mpu 9ToM 6yaeT BhINONHEHA OYMCTKA CUCTEMBI OT
rasos.
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KoHTponbHasa nnata UCTOYHUKA TOKa PCB3

CnHUCOK CBETOAMOA0B KOHTPOJIbHOW Ne4YaTHOM nnaThbl CnMUCOK MUKponporpamm
HaumeHoBaHme KOHTponbHOM nnatbl PCB3

Ceetonuon curHana Mpymetiarma Mosuuma Howmep petanu

‘ D100 +5 B nocrt. Toka U104 081169 YET

‘ D101 +3,3 B nocr. Toxa U105 081169 HEYET

| D113 Mepepatunk CAN NocTosaHHOE MUraHue
D114 Mpuemnnk CAN MocToaHHOE MuraHve
D117 Mepeparumk RS-422

L_U | D118 MpyemHuk RS-422
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. D333 3ambikatens
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1CnonbL3yeTca D334 Pene scnomorarensHowm
D326 BrntoueHue 3 ayrv
BCMOMOraTtesfiHOM Ayru .
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TEXHUYECHOE OGCJTYHHUBAHUE

PacnpeaenutenbHaa nnata PCB2 UCTOYHUKA TOKa
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Cnu1coK cBeToAHOAOB pacnpeaennTesibHOW NevYaTHOW nnaTtbl
Ceetogron  Bbixog Liget
D1 3awmbikaTenb HKpacHbii
D2 Pene BcnomoratensHom oyrv HKpacHbii
D3 120 B nepem. Toka (KOMMyTUpyeMbiit) 3eneHbii
D5 BbicoKo4acTOTHOE 3aMraH1e HpacHbin
D7 BbibpaTtb 04MCTKY HpacHbii
D12 24 B nepeM. Toka (KOMMyTUpYeMbit) 3eneHbii
D23 240 B nepem. Toka (KOMMyTHUpPyeMbIi) 3eneHbii
D25 + 24 B nocr. Toka KpacHbii
D26 OneKTpoaBuraTesns Hacoca 3eneHbii
D31 + 5 B nocr. Toka HKpacHsbii
D32 — 15 B nocT. ToKa HKpacHbin
D33 + 15 B nocrt. Toka HpacHbi#
D35 24 B nepewm. Toka 3eneHbii
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TEXHUYECHOE OGCJTYHHUBAHUE

Llenb 3anycka PCB1

AKcnnyaTtauua

Llenb 3anycka npencTasnaeT co6om 6bICTPOAENCTBYHOLWMIA NepeEKoYaTesb, KOTOPbIM BGbICTPO NePEHOCHT TOK
BCMomMoraTesisHOM Ayrk ¢ Kabena BcroMoraTeslbHoM Ayru Ha paboumni kabenb. Llenb 3anycka BoinonHAeT Age GyHKLMM.

1. ,El,aeT BO3MOHHOCTb Ha4aJIbHOMY TORY BCroMOraTtesibHOM ayru 6bICTpO FIpOFITM yepes Kabesnb BCoMoraTesibHOM ayrv
C MaJsibiIM MnegaHCoM.

2. lMocne yCTaHOBNEHNA HavYallbHOIro TOKa BCroMoraTtesibHOM Oyrv uenb 3arnycka obecneynBaeT UMNegaHc Ha Kaberne
BCroOMOraTtesibHOM ayru, COD,el;ICTByFI nepeHoCy Ayrn Ha 3aroTOBRY. Cwm. CXEeMYy HUHeE.

¢yHHL|HOHaJ'IbHaFI cXema uenu sanycka

UCTOYHHUK TOKa NNa3smMeHHOW CUCTEMbI

UuBepTOp
+

Hpoccens

Cunosoit
pesucTop 3arn. Gyxsel
= ALEL

— - Pemywan
TNornyeckan ! | BTN3 ayra

cxema | i [von
ynpasneHua I I N

Llenb 3anycKka

BcnomorartenbHas
ayra

MouncK 1 ycTpaHeHHe HEUCNPaBHOCTEH LieMNHU 3anycKa

-
N\ OMACHOCTb!

OMACHOCTb NOPAMEHHUA TOKOM

Mpu TeXHUYECKOM O6CIyHMBAaHUHU UCTOYHHWKA TOKa HYKHO NMPOABIATb OCTOPOMXHOCTb, KOraa
OH BKJIIOYEH B CETb, a KPbILUKK CHATbI. B MICTOYHUKE TOKa NPUCYTCTBYIOT ONaCHblE€ YPOBHH
HanpAMXeHUs, KOTopbie MOryT NPMBECTH K TpPaBMaM M JieTalibHOMY UcXony.
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TEXHUYECHOE OGCJTYHHUBAHUE

Ceetoanop D2 Bcerna ponmkeH ropetb.

D1 3aropaeTtcAa cpagy nocrie 3axmraHmAa pe3aka U TyxHeT HeMeaJIEHHO Nocsie nepeHoca Ayrm Ha 3arotoBKY. Ecnu
nepeHoc Ayru npomcxoamT HeMeasieHHOo, 3TOT CBETOAMOA 3aropatbCa He 6y/:|.eT.

Ecnu Ha pe3aKke OTCyTCTBYET Ziyra WK He MPOUCXOAUT NEPEHOC AyrH.
1. Boiknounte (OFF) nogady nio60ro sanekTponuTaHua B CUCTEMY.
2. OtrntoumTe npoeoaa ot knemm H8 (WORK) 1 H9 (NOZZLE).

3. Y6eautecs B TOM, 4To conpoTueneHne mexay H8 u D50 (-) coctasnsert
nopsaka 5,5 kKQ. Ecnu 3HadeHre conpoTUBNEHNA 3aaHO HEMPaBUILHO, CleayeT
3aMeHuTb nnary.

MpumeyaHre. 3HayeHWe COMPOTUBNEHUA MOXET MEAJIEHHO MOBLILLATLCA A0
AOCTUHEHUSA NMPaBUIIbHOM BENMUYMHBI B CBA3U C 3NIEKTPUYECKOM
€MKOCTbIO B LLenu.

4. Y6eputechb B TOM, 4TO conpoTuBneHne mexay H8 n nemndepom coctasnset
nopaaka 15 Q.

* He nomkHO 6bITb HUKAKKUX MOPE30B UMW NOBPEKAEHUIM paboyero Kabens. YoeamTech B TOM, YTO 3HAUYEHWE
conpoTuBneHna cocTasnaeT He 6onee 1 KQ. MoaxntoueHne paboyero kabenda K CTony ANA PE3KKU AOSIKHO ObiTb
6ecnpenaTCTBEHHbIM, Kabenb SOMKEH XOPOLWO NpuieraTb K CTony.

= Y6eautechb B ToM, 4To ropuT ceetoamon LED-D2. Ecnu cBeToamnon He ropuT, BO3MOMKHO, HY}KHO 3aMEHUTb
nnaty nMbo e MOKeT OTCYTCTBOBATb 3/IEKTPONMTaHWE MnaThbl.

* BbinonHute 3axuraHve pe3aKa B BO3Ayxe n y6eﬂ,MTer B TOM, 4TO ropmt D1. Ecnv oH He ropuT, HO
BCromMoratesibHaA ayra yctaHoBJieHa, BOBMOXKHO, HYHKHO 3aMEHUTb nnary.

= Y6eautechb B TOM, 4TO 3HA4YEHWE COMPOTUBIEHUA cocTaenseT nopagka 1 Q Ha pesuctope R1.

15 KQ

H8
WORK

H9

NOZZLE 5,5 KQ L

R1 @

1 KQ
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TEXHUYECHOE OGCJTYHHUBAHUE

YpOBHHM TOKa BCroMoraTesibHOM Ayrv

YpoBeHb TOKa BCrioMoraTeflbHOM Ayrv MEHAETCA B 3aBUCUMOCTH OT BbIGBpaHHOro ToKa Ayru 1 ot npotecca. Cwm.
TabnuLy HUKe.

Tok BcnomoraTenbHON Ayru

Mnasmoobpasytowmii ras 30A 45 A 50 A 80 A 130 A
0, 25 30 30 30 30
N, 25 30 30 30 35
H35 25 30 30 30 35
F5 25 30 30 30 35
Boaayx 25 30 30 30 35

Tok nepeHoca

MnasmoobpasytoLumii ras 30A 45 A 50 A 80 A 130 A
0O, 10 10 10 10 15
N, 10 10 10 10 15
H35 10 10 10 10 15
F5 10 10 10 10 15
Boaayx 10 10 10 10 15
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TEXHUYECHOE OGCJTYHHUBAHUE

KoHTponbHasa nnaTta cucrtembl Bbibopa PCB2
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Cn1coK MHKponporpamm Mpumeuanne. Cornacytowmi peanctop CAN.
KOHTponbHoOW nnatbl PCB2 MepeMbluKy HyHHO CHATb.
[Mosnuna Howmep petanu
U9 081110 YET
u10 081110 HEYET
MepeyeHb cBETOAHMOAOB KOHTPOJIbHOMW NNaThbl
CUCTEMbl YynpaBJfieHUA noaayen rasa
Ceetognon, HaumeHosaHue curHana Lset
D17 + 3,3 B nocrt. Toka 3eneHbint
D18 + 5 B nocr. ToKka 3eneHbint
D26 CAN — NPHMEMHUK 3eneHbint
D27 CAN — NEPEOATYHUK 3eneHsbiit
D28 He ncnonbayetcn KpacHbin
D37 He ncnonbayetcn KpacHbii
D38 He vcnonesyetca KpacHbin
D39 He vcnonesyetcn KpacHbin
D40 + 15 B nocr. ToKa 3eneHbint
D45 + 24 B nocr. ToKa 3eneHbint
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TEXHUYECHOE OGCJTYHHUBAHUE

PacnpepenutenbHana nnarta cuctembl Bbi6opa PCB1

o

—
F1)
Jé J3

CnHUCOK CBETOAMOAO0B KOHTPOJIbHOW NNaThl
CHUCTEeMbl yripaBJ/iEHUA NOJa4vYen rasa

Ceetogron  HaumeHoBaHue curHana User
D2 SvV16 KpacHsbin
D4 + 5 B nocT. Toka 3eneHbln
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TEXHUYECHOE OGCJTYHHUBAHUE

Cucrtema Bbl6boOpa, nnata PCB3 onpaBKHU KnanaHa nepemMeHHOro Toka

Ceetognopn | HavmeHoBaHWe curHana Liset Ceetogvop, | HavmeHoBaHWe curHana Liser

D1 SV1 HpacHbiv D11 SV11 HpacHbii
D2 Sv2 KpacHbii D12 SV12 KpacHbii
D3 SV3 HKpacHsbiv D13 SVi13 HKpacHbii
D4 Sv4 HpacHbi D14 SVi4 HpacHbin
D5 SV5 HpacHbiit D15 SV15 HKpacHbin
D6 Sve HpacHbii D16 Beinycrtoi ONEKTPOMATHAT HKpacHbin

[L03MPOBOYHOM CUCTEMbI

D7 SV7 HpacHbii D17 3akpbiT MV1 HpacHbin
D8 Svs HpacHbiit D18 OTtKpbiT MV1 HKpacHbin
D9 SV9 HKpacHbi D19 3akpbT MV2 HKpacHbin
D10 SV10 HpacHbiv D20 OTkpblIT MV2 HpacHbin
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TEXHUYECHOE OGC/TYHHUBAHUE

KoHTponbHasa nnata Ao3upoBo4YHOM cuctembl PCB2
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CnMUCOK MUKponporpamMmm
KOHTpoOnbHOM nnatbl PCB2

Mosnuma Homep petanm
U9 081110 YET
U10 081110 HEYET

Cornacytowmit pesunctop CAN.
HonxHa 6bITb ycTaHOBMEHA

MpurmevaHme.

nepemblyKa.

CnUCOK CBEeTOAMOAOB KOHTPOJIbHOW NJiaThbl
CUCTEMbI yNpaBneHUA nogayen rasa
Csetoamon, HanmeHosaHue curHana Liset
D17 + 3,3 B nocrT. Toka 3eneHbii
D18 + 5 B nocr. Toka 3eneHbin
D26 CAN — NPUEMHHUK 3eneHbin P5 (He BuaHO)
D27 CAN — NEPEOATHUK 3eneHbii
D28 HnanaH Burkert 2 HKpacHsbli
D37 Knanan Burkert 1 KpacHbin
D38 Knanan Burkert 4 KpacHbin
D39 Knanan Burkert 3 KpacHbivi
D40 + 15 B nocr. Toka 3eneHbin
D45 + 24 B nocT. ToKa 3eneHbin
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TEXHUYECHOE OGCJTYHHUBAHUE

PacnpepenutenbHana nnarta A03MpoBO4YHOH cuctembl PCB1
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CNUCOK CBETOAUOAOB KOHTPOJIbHOW NNnaTbl
CUCTeMbl yNpaBneHua nogaven rasa

Csetognon, HaumeHosaHue curHana Lser
D2 Svie KpacHbin
D4 + 5 B nocr. ToKa 3eneHbli
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TEXHUYECHOE OGCJTYHHUBAHUE

TecTbl MHBEpTOpa

.-\’.

\ BEPEIMMCb!

OMACHOCTb NOPAMEHHUA TOKOM

Mpu pa6oTe B HenocpeAcTBEeHHOW 65IM30CTH OT MoAyJiel HHBepTopa creayeT NpoABNATb
0CO6YI0 OCTOPOHHOCTb. B Kamaom M3 60MbLUNX 3IEKTPOSIMTUHECKUX KOHOEeHCcaTopoB (LMANHADPDI
B CHHEM KOpryce) NPUCYTCTBYIOT 60/ibluMe 06bEMbI SHEPrUU B GOPME INIEKTPUUECKOTO
HanpsaxeHUs. [laxe nNpuv BbIKITIOYEHHOM 3J1IEKTPONUTaHUU KIleNNbl KOHAEHcaTopa, UHBEpPTOp U
OUOAHbIe TeNnnooTBOAbl HAXOAATCA NOA onacHbIM HanpsaxeHueM. HUKorpga He cneayeT cCHUMaTh
HanpAXeHUe ¢ N60ro KoHAEHcaTopa C NOMOLLbIO OTBEPTKH WIIK APYroro MHCTpymMmeHTa. 1o
MOMeT NPUBECTHU K B3pPbiBY, MaTepHasnibHOMY yLiep6y U/ unuv TpaBme.

ABTOMaTH4YECKHE TeCTbl MHBEPTOpPA U AlAaTYMKA TOKA NPHU BKTIOYEHHUHU NMUTAHUA

Brmtounte (ON) cuctemy. Koraa HaumHaeTca nogaya rasa 10 BO36YWAEHUA OyrM, 3aMblKaTeb 3aKpbIBAETCA, 1
cHCTeMa BbIMOJSIHAET aBTOMaTUYECKYH MPOBEPKY MHBEPTOPA M AaTYMKOB ToKa. CrcTema 3aKpbiBaeT 3ambiKaTenb U
BKMtoYaeT nHBepTop Ha 90 % paboyero uumkna. MHBepTop ByaeT NpoM3BOAMTL 3apAAKY KOHAEeHcaTopa Af1A 3alMTbl OT
aTMOChEpHbIX MEPEHAMNPAKEHNM, PACTONOKEHHOr0 Ha nnate Beoaa-euiBoaa (PCB 6). Tok ana sapaaxM KoHaeHcaTopa
OOMmKeH nveTb 3HadeHne ot 10 o 35 A. Ecnu BennumHa Toka meHblue 10 A vnu otcytctByeT obpatHan CcBA3b C
natumkom Toka 1 (CS1), Ha axpan UMY 6yaet BoiBeaeH Koa owmbku 105, Ecnmn sHadeHme Toka Beiwe 35 A, Ha aKpaH
YrlY 6ynet BoiBeaeH Koa owmnbku 103.

O6patnTe BHMMaHWe Ha KoAbl OLMGOK, BbiBOAMMbIE Ha aKkpaH YMY. Ecnu BoiBoauTca Kop, owmnbkm 003, MHBEPTOP M
[aTYMK TOKa YCMELUHO NPOLUNM TECT, a AaNbHENLME TeCTbl He TpebytoTcA.

Ecnu e BbiBogMTCA KOogoBoe yncrno ownbry 103 unm 105, cneayeT NpoAoNK1Tb BbINONTHEHWE NMPUBEAEHHbIX HUKE
TEeCTOB.

MnaTa Bxoga-Bbixoaa
(PCB®6)

YcTpaHeHWe HEUCNPaBHOCTH, Bbi3BaBLUEH KOA,
OLLMOKHU HU3KOro ToKa 105

1. Y6epuTechb B OTCYTCTBMM NOBPEKAESHUIM AATYMKOB TOKA
(CS1 1 CS3) u kabene.

2. Momensante mectamm CS1 1 CS3. SameHnute
HeWcnpaBHbIA AATYMK, €CIIM KOA, OLUMOKK He BbIBOAMTCA
MOBTOPHO.

3. C nomoLubto M3MepUTeNnsa M3MepbTe CONPOTUBIIEHHUE
mexay nposogom 38 n nposogom 39 Ha nnate
PCB6. 3HaueHue fOMKHO pacTv No Mepe 3apAaKv
KoHfeHcaTopa. 3ameHnTe PCB6, ecnu 3HaveHHe He
MeHsAeTCA.

4. MposepbTe Ha NPEAMET HANIMYUA HEMMOTHO
3aKpeneHHbIX MPOBOAOB MMM KOPOTKMX 3aMblKaHWA OT
nHBepTopa K nnate PCB6.

5. MNocne 3aKpbiTMA 3amMblkaTena y6eamMTech B HAMUMK
HanpsxeHna B 220 B nepem. Toka k 1A, 1B 1 1C Ha
MHBEPTOpE.
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TEXHUYECHOE OGCJTYHHUBAHUE

YcTpaHeHHWe HeMCNpaBHOCTH, Bbi3BaBLUEW KOL OLUMOKHU BbICOKOro ToKa 103

1. Y6enmtech B OTCYTCTBMM NospewaeHuin aatumkos Toka (CS1 u CS3) u kabeneit.
2. Momensante mectamm CS1 1 CS3. 3ameHnTe HeMCNpaBHbIMA AaT4MK, €CNIU KOZ, OLUMOKM He BbIBOAMTCA NMOBTOPHO.

3. O6paTnTe BHUMaHWE Ha KOHAEHCATOP ANA 3alMThl OT aTMOCHEPHBIX NePeHaNpPAKEHWUH, YTOGbI ybeauTbeA
B OTCYTGTBMM KOPOTKOrO 3aMblKaHMA. [1pK1 HanM4nMmM KOPOTKOrO 3aMblKaHWA KOHAEHcaTopa ANA 3aluThbl OT
atMocdepHbIx nepeHanpaxeHun 3ameHute B6.

4. lNpoBepbTe HaMyMe KOPOTKUX 3aMblKaHWI Ha y4acTKe OT paboyen KnemMMbl 40 OTPULIATENbHOM KNeMMbl NnaThl
PCB6. ConpoTtuBneHue fomkHO coctaBuTb nopsaaka 100 KQ Ha yyacTKe oT paboyer KnemmMbl 0 OTpULLATENbHOM
Knemmbl. Ecnn ana cuctembl perynmpoBKK BbICOTbI MCMOMb3YETCA AefUTeNb HanpAKeHWA, CONpoTMBeHe byaeT
MEHATLCA.
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TEXHUYECHOE OGCJTYHHUBAHUE

TecT Ha O6HapyKeHHe obpbiBa pa3bl

1. Boikntounte (OFF) anextponutanue cuctemsl U cHUMuTE Kpbiwky ¢ CONT.

2. lMpoBepbTe COCTOAHWE TPEX KOHTAKTOB Ha NpPeAMeT YPpe3MEPHOro
n3Hoca. Ecnv oamH nnm HECKONMbKO KOHTaKTOB YPE3MEPHO U3HOLLEHI,
cnepyet 3ameHnte CON1 1 noBTOPHO 3anycTuTb cucTemy. Ecnm
OLWMBKa COXPaHAETCHA, HYHHO BbINOJHUTbL OMUCAHHbIE HUKE AENCTBUA.

3. lNpoBeauTe TecT npepoxpanutenen F5, F6 n F7 | o ——
Ha pacnpegenutensHoi nnate (PCB2). Ecnu
nobor U3 NpefoxpaHUTenern cropen, cneayet
3ameHuTb PCB2.

OK YpeamepHblit M3HOC
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4. CHamute J2.8 ¢ PCB2 1 ycTaHOBUTE NepembltKy Mexay WTblpbkaMu 1 1 2 Ha KabenbHOM KonoakKe.

a. Beinonnute TECTOBYHO PE3KY. Ecnv ownbka O6prBa ¢a3bl COXpaHAeTCA, cnenyet NnpoBepurTb NPOBOAKY MeXAy

J2.8 Ha nnate PCB2 1 J3.302 Ha nnate PCB3, y6eauBLIMCH B 9N1EKTPONPOBOAHOCTH LIEMNU MeHay
— J2.8 wrbipbkom 1 1 J3.302 wrbipbkom 14
— J2.8 wrbipbkom 2 1 J3.302 wTbipbkom 15

Ecnu npoBoAKa ncrpasHa, 3aMeHUTe nnarty PCB3. Ecnu umetoTcs noBpexaeHnA NpoBoAKK, cneayet
OTPEMOHTHUPOBAaTb UK 3aMEHUTb BCE NOBpPEKAEHHbIE NMpOoBOAA.

. Ecnm owmnbka o6pbiBa pasbl ycTpaHAeTcA, Koraa nepembiyka ycTaHoBneHa Ha J2.8, cneayeT BbINOMHUTL elle

OfHy OMnepaLuio PE3KU U UBMEPUTL JIMHEMHOE HanpsKeHWe Ha npegoxparuTensax F5, F6 n F7. 3HayeHune
HanpAXeHWA AOMKHO 6bITh B Npedenax 220 B nepem. Toka +/—15 %. Ecnu oaHo 13 Tpex nokasaHum
HanpsAxeHWa coctaenAeT MeHee 187 B nepem. ToKa, NpoBepuTb KOHTaKTbI, MAYLUIME K 3aMblKaTento,

W NPOBEPUTL HaNMYME HEMTOTHLIX COEAUHEHNIM Mexay CEeTEeBbIM LLUHYPOM, 3aMblKaTenem, CUNoBbIM
TpaHc$hOopMaTOPOM 1 MHBEPTOPOM.
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TEXHUYECHOE OGCJTYHHUBAHUE

“‘
BEPEIMMCb!

OMACHOCTb NOPAMEHHUA TOKOM

Mpu TeXHUYECKOM O6CIyHMBAaHUHU UCTOYHHWKA TOKa HYXHO NPOABMATb OCTOPOMHOCTb, KOrga
OH BKJIIOYEH B CETb, a KPbILUKK CHATbI. B MICTOYHUKE TOKa NPUCYTCTBYIOT ONaCHblE€ YPOBHH
HanpAMeHUs, KOTopbie MOryT NPMBECTH K TpPaBMaM M fieTasibHOMY Ucxony.

TecT npoBoAa pe3aKa

1. Boikntounte (OFF) nogauy no6oro
ANEKTPONnUTaHnA B CUCTEMY.

2. Hanpgure uenb 3anycka B cbope.

3. YcTtaHoBWUTE BPEMEHHYIO
NMPOBOJIOYHYO NEPEMbBIYKY MEKOY
H8 (work) u H9 (nozzle) Ha uenu
3anycka PCBH1.

H9
NOZZLE

5. MamepbTe BENMYMHY COMPOTUBIEHWA B OMax MEXAY COMMOM U NIaCTMHOM. 3HaYeHWe AOMKHO ObiTb MeHbLue 3 Q.
Ecnu 3HaueHue Boiwe 3 (), 370 ABNAETCA NPU3HAKOM HEUCMPABHOMO COEAMHEHUA MEKIY PE3AKOM U CUCTEMOM
3aMUraHUA Oyrv Unnv Meway CUCTEMOM 3amMraHMAa Ayrn  UCTOYHUKOM TOKa.

6. MNpoBepbTe OTCYTCTBUE NOBPEKAEHUI NPOBOAA BCMOMOraTelbHOM Ayri Ha NPOBOAE pe3aka. Ecnu xe oH
NMoBpEemAEH, creayeT 3aMeHWTb NPoBoA. Ecnv oH He NoBpemAeH, 3aMEHUTL CleayeT rofoBKy pe3aka.
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TEXHUYECHOE OGCJTYHHUBAHUE

MnaHoBoO-NpeaynpeauTenbHOe TEXHUYECKoe O6CryHUuBaHUe

Komnanua Hypertherm paspa6otana nporpammMy nnaHoBo-npeaynpeanTeENbHOr0 TEXHUYECKOro 06CYHUBaHWA
(Preventive Maintenance Program, PMP) creumnansHo ana Bawen cuctemsl nnasmerHoin peskn. PMP uveet ase
COCTaBNALLME: PACTUCAHWE OYUCTKM M OCMOTPA U pacrimcaHue 3aMmeHbl KOMMOHEHTOB.

Howmepa petaner cm. B pokymeHte HPR130XD Auto Gas Preventive Maintenance Program Instruction Manual
(PyroBoacTBO no rporpaMme rniaHoBO-MpeaynpeanTeIbHOro TeXHUMYeCKoro obesymmnsaqmna HPR130XD
C aBTOMaTH4Y€eCKOM CMCTEMOH yripasrieHmnsa nogaqer rasa) (808620).

Ecnun y Bac BO3HWKHYT BOMPOCHI O TEXHUHECKOM OBCNyHMBaHWM CBOEW CUCTEMbI NNa3MEHHOM pe3ku, obpaTtutech

B KOMMaHWIO-NMPOU3BOAWTENb KOMIMIIEKCHOrO 0GOPYA0BaHUA UMK B CIYKOY NOALEPKKN PETMOHANTBHOIO
npeacTaBUTENbLCTBa KOoMNaHuu Hypertherm. KoHTakTHaa MHbOpMaLMA Kamaoro perMoHanbHOro NpeacTaBUTeNbCTBa
yKasaHa Ha cTpaHuue «HoHTakTHaa nHopmauma» no agpecy www.hypertherm.com/global nocne Bei6opa
COOTBETCTBYHOLLErO A3blKa.

B aToM LOKyMeHTe eCTb CChIIKK Ha MHCTPYKLIMIO MO aKcnnyaTtauun Balein cuctembl. Ecnin y Bac HeT MHCTpyKLmK
Mo 3KCMyaTaLmK, ee MOKHO HalNTK B 6UbnnoTeke AokymeHToB Hypertherm:

1. MepenawnTe no agpecy www.hypertherm.com/global

2. BbibepuTte cBoM A3bIK.
3. lMeperianTe no ccoinke «bubnuoteka LOKYMEHTOB».

4. B none «<Homep petanv» BBeauTe HOMep Hy®HOM Bam MHCTPYKLMK No aKcrnyaTaumm.
= HPR130XD Auto Gas NHcTpyKuma no akcnnyataumm: 80633J
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Paspnen 6

CNMUCOK OETAJNIEL
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CMNMUCOK AOETANEH

UCTOUYHHUK TOKa

MUCTOUHMKM TOKa Mpumeyanre. Hypernet ncnonb3yeTca UCKNIOUUTENBHO ANA
Bes C Hanpsmenne CoeOMHEHNA onpeaeneHHbIX KoMnoHeHToB Hypertherm

Hypernet | Hypernet |(nepem. Tok) mexay coboi. Cructemy HPRXD MO%HO nogknounts
078538 078546 500/208 K CHCTEME PerynMpoBKM BLICOTHI pe3ara ArcGlide, a
078539 078547 590 Takie K UMY EDGE Pro unu YIMY MicroEDGE Pro.
078540 078548 240

078541 078549 380

078542 078550 400

078603 078604 415

078543 078551 440

078544 078552 480

078545 078553 600

Mosnuma Howmep petanu Onucanune Hon. o6o3HayeHne HKon-Bo

1 Cwm. Tabnuuy Bbille McTouHMK ToKa

2 228328 Manenb: BepxHAas, ¢ MHGOPMaLIMOHHOM TabnMuKoM 1
3 075241 BuHTbI onsa ToHKONMCTOBOrO MeTanna 1
4 228532 Marens: NpaBaa unu ne.as, ¢ MHPOPMALMOHHOW TabIMYKOM 1
5 228531 Marens: NepenHasn, ¢ MHbopMaLMOHHON TabMYKOM 1
6 129633 3eneHan namna nuTaHua B c6ope 1
7 228611 Komnnekt: MogepHusauus Hypernet (He nokasan) 1
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CMNMUCOK OETANEH

UCTOUYHHUK TOKa
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Howmep Hoa.
Mosnumna petanu OnucaHue o6o3HayeHne Hon-Bo
1 027634 Kopnyc ¢unbTpa 1
027664  PunbTpOBasbHbLIA 3NIEMEHT 1
127014  HpblwkKa: pe3epByap oxnaxaatoLLemn KUOKOCTH 1
129792  WHBepTOp B c6ope CH1 1
127039  BeHTMNATOP6 Atormos: 230 Ky6. ¢yT/mMuH, 115 B nepem. Toka 2
50-60 Iy,

1

027079  BeHTMnAaTop10 atormos: 450-550 Ky6. dpyT/mMKH, 120 B nepem.
ToKka 50-60 Iy,
014283  Cwunosowm TpaHcoopmaTop 200 B: 19,5 kBT, 3-¢., 50 Iy, T2
014284  Cwunosowu TpaHcoopmaTop 220 B: 19,5 kBT, 3-¢., 50-60 'y,
014282  Cwunosowu TpaHcoopmaTop 240 B: 19,5 kBT, 3-¢., 60 Iy,
014303  Cwunosowm TpaHcoopmaTop 380 B: 19,5 kBT, 3-¢., 50 Iy,
014283  Cwunosown TpaHcoopmaTop 400 B: 19,5 kBT, 3-¢., 50 Iy,
014283  CwunosounTpaHcdopmatop 415 B: 19,5 kBT, 3-¢., 50 'y
014284  Cwunosou TpaHcoopmaTop 440 B: 19,5 kBT, 3-¢., 50-60 'y,
014282  Cwunosown TpaHcoopmaTop 480 B: 19,5 kBT, 3-¢., 60 Iy,
014281  Cwunosowu TpaHcoopmaTop 600 B: 19,5 kBT, 3-¢., 60 Iy,
228309 HKomnneKT: 3aMeHa TepMope3ncTopa A/1A CUNOBOro TpaHchopmaTopa

(o)) )] A OWON

—_ ek ke e e e e
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CMNMUCOK AOETANEH

UCTOUYHHUK TOKa

© 2 (&)

Homep
Mosvumna peranu OnucaHue Hoa. o6o3HayeHne  Kon-Bo
1 003149 Pene: BcnomoratensHas gyra, 120 B nepem. Toka CR1 1
2 041837 Mevarnas nnata: BXO/BbIXO/, PCB6 1
3 003249 3ambikaTtenb CON1 1
4 109036*  ®PuneTp aneKkTpoMarHuTHbIx nomex: 60 A, 440 B nepem. 1
TOKa, 3-¢.
5 229238 Llenb 3anycka B c6ope PCB1 1
6a 109004 Hatumk ToKa: xonnosckoe HanpsxeHve 100 A, 4 B CS3 1
6b 109004 Hatumk ToKa: xonnosckoe HanpskeHne 100 A, 4 B CSi 1
7 014280 Katywka nHoyxktmeHocTr: 4 MIMH 1

* TonbKko Ana UctodHMKa Toka 400/415 B
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CMNMUCOK OETANEH

UCTOUYHHUK TOKa

Homep Hoga.
MNo3snuna peranu Onucanve o6osHauyenne Hon-Bo
1 008551* Mpepoxpanutens: 7,6 A, 600 B F1, F2 2
008709*  TlMpepoxpanutens: 20 A, 500 B F1, F2 2
2 109393 Jatunk Temnepatypbl T2 1
3 229206 Mepekntoyatens notoka B cbope FLS 1
4 027978 TennoobmeHHHK B cbope 1
027185 BeHTtunatop4 arovima 2
5 006075 O6paTtHbIi KnanaH: BHYTpeHHAs TpybHasa pesbba 1/4 arorima 1
6 228170 KomnnekT: Hacoc ¢ xoMyToMm 1
7 006046 OneKTpoMarHWTHbIM KnanaH B c6ope: 3/8 arorma, 240 B CLT SOL 1
8 228538 HomnnekT: anexkTpoasuratens ¢ XOMyTOM 1
9 127039*** BeHTtunatop (ans asurartens Hacoca): 1
230 ky6. dyT/mMuH, 115 B nepem. Toka 50-60 Iy,

10 031122 MydTa oT Hacoca K Bany asuratena (He nokasaHa) 1

* UcTounukm Toka 380, 400, 440, 480 1 600 B
** McTouHmnkm Toka 200/208 n 240 B
*** TonbKo A/1A UCTOYHMKA ToKa 415 B
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CMNMUCOK AOETANEH

UCTOUYHHUK TOKa

Mo3uuua

1

Homep
getanv

041802
108028
108075
108709

228548

129786

229117

129966

229094

129787

229451

229013

129967

129989

Onucanve

PacnpenenvtensHasa nevaTHasa nnata

MpenoxpaHutens: 3 A

MpenoxpaHntens: 6,3 A

MpenoxpaHutens: 10 A
KOHTpOJIbHAA NneyaTHaa nnara
Msonupytowmin Tpancdopmartop: 200/208 B, 50-60 Ny
Msonupytowwmin TpaHcdopmarop: 220 B, 50-60 Iy,
Msonupytowwmin Tpascdopmarop: 240 B, 60 'y
Msonupytowwmin Tpancdopmartop: 380 B, 50 'y
Msonupytowwmin TpaHcdopmartop: 400 B, 50-60 Iy,
Usonupytowmni TpaHcdopmarop: 415 B, 50-60 Iy,
Msonupytowwmin TpaHcdopmartop: 440 B, 50-60 Iy,
Msonupytowwmin TpaHcdopmarop: 480 B, 50-60 Iy,
Msonupytowwmin TpaHcdopmartop: 600 B, 50-60 Iy,

\

Koa.
o6o3HayeHue HKon-Bo

PCB2

PCB3
T2

UG T U U G G G G AT G G T G G G
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CMNMUCOK OETANEH

Cuctema 3aXuMraHua ayru

@/

Homep
Mosvuna peranu Onu1canue Hopn. o6o3HavyeHne Hon-Bo
1 078172 Cucrtema 3axUraHua gyru
2 129831 HaTywka B c6ope T2 1
3 041817 BeicokouacToTHaa KpynHoMacLwTabHasa nevaTHas PCB IGN 1
nnata CMCTEMbI 3aKWUraHuaA oyru
4 129854 TpaHcdopmatop T1 1
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CMNMUCOK AOETANEH

PacnpepenutenbHana KOpo6Ka npoBoaa pe3aKka (noctaBnaeTca oTaeNnbHO)

Mo3uuna Homep getanu

OnucaHue

078619
015007
104763
104762

PacnpepenutenbHaa Kopo6ka HPRXD
CDMTMHF anda oxnamp,arou.l,eﬁ KNOKOCTHU
DPUTUHI BCnomoraTenbHOM ayrv

Bnok oxnamparoLwen MuaKocTm

Kon-Bo

e

6-8
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CMNMUCOK OETANEH

MpoBoaa oT cucTemMbl 3aXUraHuA AYry K pacnpeaenuTenbHON HOpOGHe

A

OcTOopOoHHO!

O6uwana gnvHa Kabend oT CUCTEMbl 3aXUraHMA OYyrM 0 pe3aKa He J0/KHa
npeBbIlaTb:

20 v gna cuctem HPR130XD / HPR260XD

15 m gna cuctem HPR400XD / HPR800XD

N2 petanu
428420
428421
428339
428422
428423
428424

OnucaHue N2 petanu OnucaHue
3™ 428425 10m

45m 428426 12,2 m
55m 428427 13,7 m

6™ 428428 15 m

7,5 M 428429 16,8 m

91 m
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CMNMUCOK AOETANEH

Cucrema BbI6Opa

Homep
Mosnuna petanu Onucanune Hopn. o6o3HavyeHune Hon-Bo
1 078533 Cucrema Bbi6oOpa
2 129633 3eneHas namna nuTaHuA 1
3 011109 ®unbTp B cHope 1
011110 DunbTPOBaNbHLIM SNEMEHT 1
4 228069 HomnnekT: KoHTponbHana nevatHas nnata PCB2 1
5 005263 Oatumk gasnexua P1-P4 4
123780 lMpoBopHas obBA3Ka AaTymKa gasnenua P1-P4 1
6 228984  OneKTpOMarHWTHbIV KnanaH SV3un SV10 2
7 006109 OneKTpoOMarHWTHBIM KnanaH SV1 un SV2, SV4-SV9, SV11-SV15 13
006112 3anacHaa 06MOTKa aeKTpoMarH1Ta
8 041897 PacnpenenvtenbHas nevatHas nnara PCBH1 1
008756 Mpenoxpanutens: 5 A, 250 B, ¢ F1 1

3afepHKon cpabaTbiBaHKA
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CMNMUCOK OETANEH

Cucrema BbI6Opa

Howmep
Mosnuma petanu Onucanve Hon. o6o3Hauenne Hon-so
1 041822 MevaTHas nnaTta onpaBKW KnanaHa PCBS3 1
008756 Mpepnoxpanutens: 5 A, 250 B, c 3apepKon F1 1
cpabaTbiBaHMA
2 129999 OneKTpoMarHWTHLIM KnanaH B c6ope MV1, MV2 2
229217 MpoBoaHas 06BA3Ka cucTeMbI Bbibopa 1
123780 [MpoBoaHas 06BA3Ka faTyMKa faBEHUA P1-P4 1
228347 KomnnekT wnaHros 1
HPR130XD Auto Gas - 80633) 6-11



CMNMUCOK AOETANEH

Jdo3upoBo4yHana cucrema

e

Homep
Mosuvuna petanu Onucanve Hoa. o6o3Hauyenne Hon-Bo
1 078535 Jo3upoBoyHana cuctema 1
2 129633 3eneHas namna nuTaHuA 1
3 041897 PacnpenenvtensHas nevatHas nnata PCB1 1
008756 Mpepoxpanutens: 5 A, 250 B, c 3anep#ron F1 1
cpabatbiBaHUsA
4 228069 HomnneKT: KoHTporbHasA nevaTHaA niata PCB2 1
5 006077 O6paTHble KnanaHsbl 2
6 006109 OneKTPOMarHWTHbBIM KnanaH SV16 1
006112 3anacHaa 06MOTKa 3NeKTpoMarHuTa
7 005263 Mpeobpasosaterns fasneHus (nokasaHo 3 1z 4) P5-P8 4
123802 MpoBoaHas o6BA3Ka NpeobpasoBaTens AaBneHUs 1
8 006128* MponopLmoHanbHbIM KnanaH B1-B4 4
228023* HomnneKT: MogepHU3auua KnanaHHOM KOPOOKH 1
3amepa raza HPR
229032 MpoBoaHas 06BA3Ka L,O03UPOBOYHOM CUCTEMBI 1

* CucTembl ynpasneHusa nogaden rasa ¢ cepuiHbeiM Homepom 500134 1 cTaplue UMerOT AeTaslb Nog, 3TUM HOMEPOM
** [1nA cucTem ynpaeneHus nopgayen rasa c cepuitbiM HoMepoM 500133 1 MeHbLLe Hy}XHO 3aKa3aTb STOT KOMMIEKT
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CMNMUCOK OETANEH

Pe3ak HyPerformance

Pe3aK B c6ope

Homep
Mo3suuua aertanu OnucaHue

1 228520 MexaHu3upoBaHHbIK pe3ak HPR130XD B c6ope
2 220706 Pesak ¢ BO3MOKHOCTBIO BBICTPOro OTKIHOUEHWS
3 220571 Tpyb6a BoAAHOIrO OXNarKaeHUs
4 220705 Pasbem 6110Kka 6bICTPOro OTKIOYEHUSA
5 220789 CoepunHutensHas mydTa pesaka B c6ope: ctaHaapTHada, 181 mm
220788 CoepunHutensHas mydTa pesaka B c6ope: KopoTtkad, 114 Mm
220790 CoepunHutensHas mydTa pesaka B c6ope: AnvHHan, 248 mv
6 104269 HakunaHow KntouHa 2 aronma
128879 HomnneKT pesaka: ynnoTHUTeNbHbIE KOMbLa, TPyba BOAAHOIO OXNamaeH!UsA U yNnoTHEHWE
128880 HomnneKT BbICTPOro OTKHOYEHHA: YNIIOTHUTENbHOE KOMbLO U Pa3beM
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CMNMUCOK AOETANEH

NMpoBoaa pe3aka

Ne netanu OnucaHune
228291 2™
228292 3m
228293 45wm
228294 6 M
228295 7,5 ™
228296 10m
228297 15 m
228547 20 m

NMpoBoa OMHUYECKOro KOHTaKTa (He Bxoaut B cuctemy HPR400XD. MpHBOANUTCA TONLKO ANA CNPaBKH).

Mpumeyanre. [MpoBog omuyeckoro KoHTaKkTa He BxoguT B cuctemy HPR260XD. NMpuBoauTca TonbKo A/1A CnpaBKku

T J== = — e

N2 peranu [nuHa
123983 3™
123984 6 M
123985 7,5 M
123986 9m
123987 12 m
123988 15 ™
123989 23 m
123990 30m
123991 45 m

6-14 HPR130XD Auto Gas - 80633)



CMNMUCOK OETANEH

KomnneKkTbl pacxoaHbiX AeTaneun

lMprmeyaHre. HoOHKpeTHble NpUMeHeHWA cM. B padaene Buibop pacxoaHsix aetanes vnn TexHonorn4eckue
KapTbl PE3KH.

HavyanbHbIM KOMMJIEKT pacxoAHbIX AeTanen ANnAa HU3KOYrnepoaucTomn

cTanu - 228420

HowmepaoeTtanur

026009
027055
044028
104119

104269
220179
220180
220181

220182
220183
220187
220188
220189
220192
220193
220194
220340
220552
220553
220554
220555
220665
220666
220747
220754
220756

Onucanve

YnnotHutensHoe KonbLo: 0,208 aroimos X 0,070 arommos
Cwma3ska: cunvkoHoBas B Tio6uKe 1/4 yHumK
ynnotHuTensHoe Konbuo: 1,364 arormos X 0,070 aronmoB
MHCTpYMEHT: CHATHE M 3aMeHa pacxofHblx AeTanen
[aeyHbIM KNHOY: HAKWMOHOM KITHOM

3asuxputens: 80 A/130 A

3asuxpuTens: 30 A

OnekTpoa: 130 A

Conno: 130 A

3awuTHbIM aKkpaH: 130 A

OnekTtpoa: 80 A

Conno: 130 A

3awmTHbIM aKpaH: 80 A

Onektpoa: 30 A

Conno: 30 A

3awuTHbIM aKkpaH: 30 A

Tpy6a BOAAHOIO OXNaMAEHUA C YNNOTHUTENBHBIM KOJIbLOM
Onektpoa: 50 A

3aeuxputens: 50 A

Conno: 50 A

3awmTHbIM aKpaH: 50 A

OnekTtpog SilverPlus: 130 A

OnekTtpog SilverPlus: 200 A

3awunTtHbIK Konnadok: 130 A

Homyx conna: 30 A

Homyx conna: 130 A

KHon-Bo

HavyanbHbIM KOMMJIEKT pacxXoAHbIX MaTepHasoB AJiA HepKaBelLllen CTasrim
U aNioMUHUA — 228421

HomepaeTtanu

026009
027055
044028
104119

104269
220179
220180
220197
220198
220307
220337
220338
220339
220340
220747
220755
220756
220814
220815
220847

Onucanue

YnnotHuTtenbHoe KonbLo: 0,208 arommos X 0,070 aronmos
Cwma3ska: cunvkoHoBas B To6MKe 1/4 yHLMK
ynnotHuTensHoe Konbuo: 1,364 arormos X 0,070 aronmoB
MHCTPYMEHT: CHATUE M 3aMeHa PacXo4HbIX AeTanem
[aeyHbIM KNHOY: HAKMOHOM KITHoM

3aeuxpuTens: 80 A/130 A AnA HAU3KOYrNepoAMCTON CTanu
3asuxputens: 30 A ana HU3KOYrNepoaUCTON CTasu
Conno: 130 A ons HepaBetoLwen cTanm

3awuTHbIM aKkpaH: 130 A ona HepKaBeroLwen cTanu
OnekTpoa: 130 A ona HepxaBsetoLen cTanm

Conno: 80 A ons HepxaBetoLLLen cTanm

3awmTHbIM aKpaH: 80 A ana HepxasetolLler cTanm
OnekTpoa: 80 A AnA HepKaBetoLwWweln cTanm

Tpy6a BOAAHOrO OXNaMAeHWA C YNNOTHUTENbHBIM KOJIbLLOM
3auwnTtHbIK Konnadvok: 130 A

Homyx conna: 130 A, NpoTHB 4aCOBOM CTPENKM

Homyx conna: 130 A

Homyx conna: 60 A, HDi

3awunTtHbIM aKkpaH: 60 A, HDi, ona HepaBetowwen cTanu
Conno: 60 A, HDi, nna HepxaBetolen ctanu

Hon-Bo

—_ = El el d L A D= NN, NN =S =S AN =0
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CMNMUCOK AOETANEH

PacxoaHble aeTanu ana pe3kyu 3epKasibHOro otobpameHus

Mpamasa pe3Ka

HusKoyrnepoaucrasa ctanb

Tpy6a
3allUTHbIA 3alUTHbIA BOAAHOro
KOJINa4oK 3KpaH Koxyx conna Conno 3aBuxpuTenb IJnNeKTpond OXxNamAaeHuA

%) @:D))))_

220192

220810

) i

{
[
|
|
[
[
i
i
220552 _e—3
|
|
A
[
i
|
|
|

. AR % 220340
220747 80 A :—-—---—-—-—- D) :.,))))))))))\
; 220189 2055 220187
[ , I
130 A !_._. ‘) \\ ““ |- ——. ’:.:.))))))»)))
220183 990755 220182 220305 220181
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CMNMUCOK OETANEH

Hep:xaBerowan ctanb

Tpy6a
3alWMUTHBIK 3aWMnTHbIK BOOAHOIo
KONMna4ok 3KpaH Hoyx conna Conno  3aBuxpuTenb INEKTpoA OXNamAeHHUA

220201 220306 220308

220847 220306 220339

C/ }.._u_@ji) _._._. s}d

220337 220305 220339

5 ) I-

220198 220756 (H35) 220197 220305 220307
220755 (Ng)
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CMNMUCOK AOETANEH

Koco# cpes

HusKoyrnepoaucras cranb

Tpy6a
3alWKUTHbIH 3alWwMTHbIA Komyx BOOAHOro
KOJMNa4yoK 3KpaH conna Conno 3aBuXpuTeNb  JNeKTpoa OXNamAaeHUs

80 A !_._. D---3

2 , | i

I [
i 220742 220996 220806 220305 220802 r_ )
! 220700

I

N\ — W [

- ) —-—-- e),.))))@))) .

220742 220794 220646 220305 220649
Hep:xaBerowana ctanb

Tpy6a

3awWMmTHbIA 3aWwmTHbIA BOOSAHOro

HKOJINA4Y0OK AKpaH Conno 3aBI4XpI4Tenb 3neKTp0n, oxnaxaeHusa
@» 130 A )°‘>>))))>J """ )I)-—-~ SH))) BE=—===)
< 2 220571
220738 420336 220656 220305 220606

220637
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CMNMUCOK OETANEH

PeKomeHayemble 3anacHble AeTanu

UCTOYHUK TOKa

Homep Hogp.
aetanu Onucanvne o6osHauyeHne HKon-Bo
129633 3eneHas namna nuTaHua B c6ope 1
027634 Hopnyc dunsTpa 1
027664 PunbTpOBanbHbIA 31eMeHT 1
129792 MHeepTop B cbope CHA1 1
127039 BenTunatop6 arormos: 230 Ky6. dyT/mMuH, 115 B nepem. Toka 1
50-60 Iy,
027079 BenTunatop10 atormos: 450-550 Ky6. dpyT/mMKH, 120 B nepem. Toka 1
50-60 Iy,
003149 Pene: BcnomoratensHas gyra, 120 B nepewm. Toka CR1 1
041837 MeyvatHas nnara: BXOO/BbIXOL, 1
003249 3ambikaTenb CON1 1
109004 Jatunk Toka: xonnosckoe HanpsxeHne 100 A, 4 B 1
229238 Llenb 3anycka B c6ope PCBH1 1
008551* Mpepoxpanutens: 7,5 A, 600 B F1,F2 2
228548 KOHTPONbHaA neyatHaa nnara PCB3 1
041802 PacnpenenvtenbHas nevatHan nnara PCB2 1
229206 Mepekntoyatens notoka B cbope FLS 1
027185 BeHTunatop TennoobmeHHunKa: 4atonma 1
006075 O6patHbii knanaH: BHyTpeHHAs Tpy6Haa pessbal/4 gronva 1
229229 ONEeKTPOMarHUTHBIM KnanaH B c6ope CLT SOL 1
228170 Homnnekt: Hacoc, 70 ran/muH, 200 ¢yHT/KB. Aronm 1
1

228538 HomnnekT: anekTpoasuratens, 1/3 n.c., 240 B, 50-60 Iy,

*McTouHnKkK Toka Ha400, 415, 480 n 600 B

Cucrtema 3axMraHus Ayru

Homep Ron.

aetanu Onucanuve o6o3HayeHne Hon-so

041817 BricokouacToTHas KpynHomacluTabHas nevaTHas nnata CUCTEeMbI 1
3aMMraHna oyru

129854 TpaHcdopmatop T1 1

Cucrema Bbi6bOpa U AO3UPOBOYHAA CUCTEMA

Homep Hoa.

aetanu Onucanue o6o3zHaueHne Hon-eo
041828 HoHTponbHasa nevaTHaa nnata 1
041897 PacnpenenvrensHaa nevaTHasa nnata 1
041822 [MevaTHas nnata onpaBKK KnanaHa 1
006109 ONeKTPOMarHUTHBIM KnanaH 2
005263 JatunKk pasneHus 1
228984 O6MmoTKa aneKTpoMarHuTa 1
006112 3anacHaa 06MOTKa aneKTpoMarHuTa 1
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CMNMUCOK AOETANEH

MpepynpeautenbHaa Hagnucb — 110647

OTa npepynpeavTensHan HaANWCh 3aKPENIAETCA Ha HEKOTOPbIX
MCTOYHMKax ToKa. MpuHLMIManbHO BakHO, 4TOGLI onepaTop

M TEXHWK MO PEMOHTY W 0OCIYHKUBAHWUIO MOHWMMASM ONMCaHHOe
HUXKE Ha3Ha4YeHWe 3TUX NpeaynpeauTEnbHbIX 3HaKoB. Homepa
ab3aueB COOTBETCTBYHOT HOMepam rnosien B Tabnuue.

@D IlJl

X 110647 Rev. B
www.hypertherm.com/weee
_—

2.1

2.2

3.1

3.2

3.3

4.1
4.2

4.3

5.1

BosHuKatolLme npu peske UCKPbl MOTyT MPUBECTH
K B3pbIBY MNK NOMapy.

3anpelLaeTcA BbINOMHATL PE3KY B HEMOCPEACTBEHHOM
61IM30CTH OT OrHEOMACHbIX MaTePHUANIOB.

B HemocpeacTBeHHOM 6/IM30CTH OT MeCTa pesku
cnepyet UMeTb MCI'IpaBHbIﬁ OrHeTylmTensb.

3anpelLaeTca MCMoNb30BaTh B KA4eCTBE CTONA 1A
PE3KM LIMIMHAP UK APYrOM 3aKPbITbl KOHTEMHEP.

lMnaameHHan fiyra MOXET Bbi3BaTb TPABMbl U OKOIM.
3anpetuaeTca HanpasnaTb Ha ceba cono.
[Mpu BKKOYEHUM [yra 3aMUraeTCA HEMEJIEHHO.

I'Iepep, BbiNOJSIHEHWEM AEMOHTaxa pe3aka crneayer
OTHNHOYUTL 3NIEKTPOMNUTaHME.

3anpellaeTca pyKoi GpaTbCA 3a 3aroToBKY B
HenocpenCTBEHHOM BIM30CTH OT TPAEKTOPUM PEBKM.

O6asarenieH NosHbIM KOMMNEKT IMYHOM 3almThl.

OnacHoe HanpseHre. BoamokHo nopameHue
9NEKTPUYECKNM PA3PALOM WS OKOT.

O6Aa3aTenbHO UCMOMNL30BaTh U30NALIMOHHbIE
nepyaTku1. BnamHble unv noepemaeHHsle nepyaTku
HYIKHO 3aMEHMT.

lMpenoTBpaLLaTh NopameH1e ANEKTPUYECKUM
pas3pALOM CrieAyeT nyTeM U3ONALMM Tena COTpyAHWKa
OT paboyei NOBEPXHOCTH 1 OT 3EMITH.

[Nepen, BbINoONHEHWEM paboT No 06CyHUBaHNIO
SMEKTPONKUTAHWE CrieflyeT OTKMIOUMTb. 3anpeLlaeTca
npuKacaTtbCA K HaXOAALLMMCA MOA, HanpAKEHUEM
AeTanam.

[nasmeHHble napbl MOryT NPEeACTaBNATb ONaCHOCTb.
M3beraTb BAbIXaHWA NapoB.

D,J'IFI yCTpaHeHWA napoB CneayeT UCnosib30BaTb
NPUHYANUTENbHYHO BEHTUNALIMIO UM MECTHYO
BbITAMKY.

3anpeLuaeTca aKcnnyaTMpoBaTb 060pyAoBaHHe
B 3aMKHYTOM NPOCTpaHcTBe. [4nA ycTpaHeHUsA napos
CNeayeT UCMonb30BaTh BEHTUALMIO.

M3}1y'~|eHMe AYrY MOMET Bbl3BaTb OMOr a3
M NOBPEHAEHNA KOKN.

O6q3aTenbHO CNosb30BaTh COOTBETCTBYHOLLME
CpencTBa /IMYHOM 6€30MacHOCTH AA 3aluTbl
ronoBbl, rMags, yLew, rnas, pyk 1 tena. Cnepyet
3acTerHyTb BOPOTHKK pybaluki. Heobxopnmo
“CnoNb30BaTh CPEACTBA 3aLUMTHI CryXa OT Luyma.
O6q3aTenbHO UCNONb30BaTh 3aLUMTHbIN Lem
CBapLUMKa C NPaBUIbHOW CBETO3ALLMTHOM 6neHaoM
dunbTpa.

0O6s3aTeNnbHO NPOMTH COOTBETCTBYHOLLEE 00y4YEHHe.
K aKcnnyataumum AaHHoro o6opyaoBaHna
[0NYCKAETCA TONMbKO KBANIMPULIMPOBAHHBIM NEPCOHaN.
0O653aTeNbHO MCMOMb30BaTL PE3aKH, YKa3aHHbIE

B PyKOBOACTBE. 3anpellaeTca HaxoMaeHUe PALOM

¢ 060pyA0BaH1eM HEKBaTMULIMPOBAHHOMO
nepcoHana 1 feTen.

3anpeLuaeTca CH1UMAaTb, HAPYLLATb UK 3aKpbIBaTb 3TY
Haanuck. Ecnn Hagnmeb oTcyTCTBYyeT, NoBpemaeHa
WNK CTepnach, ee CneayeT 3aMeHUTb.
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Paspen 7

NMPUHUMUNUANDBHDLIE SNTIEKTPUYECKUE CXEMbI

BeBeaeHue

B HacTosAwweM pasaene npuBeLeHbl SNEKTPUYECKUE CXeMbl AaHHOM crucTeMbl. [Tpu npocrnexRmMBaHnK NyTU MPOXOMAEHUA
curHana unv o3HakomneHuu ¢ pasgenamu Crivcok aeraneri unn MOUCK U ycTpaHEeHWe HeUcnpaBHOCTEH creayeT
Y4MTbIBaTb OMMUCAHHBIA HUKE popMaT, KOTOPbIM AOKEH MOMOYb B MOHUMaHWK OpraHU3aLnK 3NEKTPUHECKHUX CXEM.

= Homepa n1cToB pacnonomxeHsbl B MPaBOM HUKHEM yriy.
= CchbifkK Mekay CTpaHWLaMK peann3oBaHbl TakiM 06pasom.

NnCT
[ 4-D3
CBA3b C BnokK ccbiKkK Ha N2 nucra mecrta KoopauHatbl
UCTOYHUKOM UCTOYHHUK Ha3Ha4YeHHUA mecTa
Ha3Ha4YyeHuA
NnCT
- 4-D3 I_l

N2 nucrta KoopauHaThbl BnoK cCcbiNKKU Ha KoopauHaTtbl mecta
UCTOYHHUKA UCTOYHHUKA UCTOYHHUK Ha3Ha4YeHHusA

HoopauHaTbl mecTa Ha3Ha4YeHHUA 1 UCXOAHbIe KOOPAHUHAaTbl 0603HavatoTcs 6ykBamm A—D Ha ocn Y kawxporo
JIUCTa U LI,VId)paMM 1-4 Ha ocn X Kaagoro nmcTa. I'Ipm COBMELEHNN KoopAnHaT nonyvyaroTca 6/10KM UCTOYHMKA MK
MecCTa Ha3Ha4YeHunA (TaH e, KaK Ha KapTax ﬂ,OpOF).

YcnoBHble 0603HAa4Y€HUA INEKTPUHECKON CXeMbl

B HacToAweM pasgene 40 CaMUX INEKTPUYECKUX CXeM NPUBOLATCA UX YCTOBHbIE o603HavyeHuA SJ'IGKTpVILIeCHOI;i CXeMbl
1 OnncaHuA.
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NMPUHUHUNMUAJIbHDIE JIEKTPUYHECKUE CXEMDbI
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NMPUHUUNMUANIbHBIE JIEKTPUYECKUE CXEMbI
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DYHKLUHUOHANBHOCTb AUCKPETHOIrO BbiBOAA
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3 Phase

Power
w/ Ground

Negative Lead

Pilot Arc Lead

X3 HF/PS Cable X1

[\ Cooling Supply Lead \

[T Cooling Return Lead [ ]
Vv V

Torch Lead Assembly

Unit 2
Ignition Console

I

Gas Power Cable

Oxygen
N2/Ar >
Air >
H35/F5 >

Unit 3
Gas
Console

Atm Venty]

Plasma Preflow

Shield Preflow

Plasma Cutflow,

Shield Cutflow

—

Gas Control Cable

3X1 3X2 |3X3

Unit 4
Off Valve
Assy

128782

Off Valve Cable
] 1T
v

Work Lead

ou

—«—@iry—«—<\
e Shield «— —

Unit M
Torch
Lifter

(Optional Unit)

T
s

Power Supply

— CNC Interface Cable

CNC Interface Cable

Unit 6

CNC Interface Cable

|
i CNC

Interface |
(Customer Supplied) |

c
=
o

— Plasma Interface Cable —
1X4 | ! THC

1 Pendant Ext. Cable
[ |

Unit N

Operator
Pendant

(Optional Unit)

Workpiece

I Lifter 1/O _Interface Cable

(Optional Unit)

1 _Motor Drive Cable

ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
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4 | + | 1
SHEET SHEET SHEET
3-A4 | M L | 3B4 P | 8ns
INPUT POWER
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L1 SHEET x X
L2 C | 4-p4 o @
= SHEET ) |
L3 aaQ N 1 46-c2 W
SHEET [T 1T >|>
D | "4cr 2404
— NE a1 (X CABLE: 123666 A
5 4-C1 ] £ |SHEET I/H g
TB1 7 T x sC1 ____ N N U I
1 W ol o J11 EJ] 3 /FI A _i
5V & p dal8lE S a ' o (-)NEGATIVE
Iy c SwlT|IE o L | “ |
3 1 x olx|n|S| @ he 5 |
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_4J— o RS% L C1 Q |
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EREC | agl— | ' —_ ——1| A2 ' |
T sl | -3 | o i
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= |
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| |2 | | I
o™ 1 SHEET 13
<= Lo _TJI ° |4 ois|oRm ' . (++)POSITIVE:
@@ SHOWN WIRED FOR 480V =52l : |
SEE PAGES 6 AND 7 FOR I
OTHER CONFIGURATIONS : 022UF L C2E R7 10K |
[ I
FigQ F2 cs3 | . I |
[T I © (+)POS|T|VE l
SHEET | .22UF ! :
4-C1 - oM< L ———— % YT +C43R6 10K |
o CR1 : . |
m|m a 21k¥ool /j; ______________ |
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Sl SAEET w3 ENABLEH b 3l 5] _RED/BLK
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SHEET | CONTROLLER! | [SHEET
4ca | H | _ 220238 | 3-Ct
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| 3 + 2 | 1
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2C3 BLK NN _1A i PCB2 :
<l2|d F6 POWER DISTRIBUTION Us |
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5 1C {1
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2-D1 4-C1
h RED/BLK RED —”
RED SHEET o
12 L S HARNESS: 229329 ’ WHT - =
EEB/BLK U FOR ARCGLIDE THC ONLY ) § a ola
x | &
SHEET
o SHEET o4 | BD REMOTE ON/OFF\A A A A A X 1X1
m 2-a1 | M NO YT ON—
[als EEB —— CABLE: 123674
ww / SHEET
e u 10-A4
X JHF
<M AN~

Z|Z|4| CABLE: 123670
o|Z|@

w

SHEET
16-D3

ELEC SCH:HPR130XD POWER SUPPLY W/AUTO

013376
SHEET 3 OF 22

(D




4 | 3 + 2 | 1
/47— 181 @j
SHEET
EET| , 321
= RED 1[5y
RED/BLK 13 ra—
oo 88
1) ¢RLY E :<> )<>
5 2| <¢<{GND o 0O
r— T T T T T | I I
FLS 3
| PCB3 | J3.201 o) 214 = 3
. =
15301 s301] POWER SUPPLY CONTROL Jao1sa e B
oy 041993 TP210 +24V 15 1|dFLO
NG ARC BREAKOVER COM 2 ﬁ'EKD 5
<2 |4 COM L<|7 COOLANT FLOW SENSOR 3
P IAISEE 8 +5V . SHIELD o ’
4 PWM DRV A A+3.3V 5 ] ]
SHEET SHIELD ¢ |5 TP206 COOLANT TEMP SENSOR 6 BLK 2 o O™
i 2-D3 s . BLU SHIELD
< |7 PWM DRV B i XFMR TEMP SENSOR 8 \éVLTJT ’
< |8 9
WHT
<lolq L CHOPPER TEMP SENSOR A 10 NEE
K 10| 4—— SS-C x 11] >+ 2-D3
< fi1| ———— SS-E CHOPPER TEMP SENSOR B 12 5y
START GIRGUIT  BLU < }g 2 o LINE VOLTAGE INPUT 12 B NES
ENABLE WHT 4 PA-E ~” P U4 2-D2
C SHEET L/ 77|
2-A2 | | Q SHEET
| [J200 J3.200 e
L 13.302 J302 TP200 oy 57 (5 EE?\I
BLU. 1 +24V . 15V 2 WHT
o 2 HF —— CHOPPER SENSOR A 3 BIK
3
ﬁ WHT " PUMP CoM e | sHiED
SHEET BLU SHEET
5 TP201 6| G
3-A -
5 2 ‘E’;VL'?JT 6 CONTACTOR 7| 282
T 7 ?—Q— CHOPPER SENSOR B 8| >
g PILOT ARC RELAY 9
< 10 >
BLU <10 SPARE TP207 1 SE?\]
i1 12
WH
T 12 SURGE ?—Q— WORK LEAD SENSOR 13 ot
SHEET X3 14
3-Ca BLU .+
B WHT 4 PHASE LOSS E E 15| > SHEET
15 PWR GND i NES I 281
SHEET <116 J_ CNC oo 777 LN\
3-D1 £ = wo T |
77 S>wWwOwOwo 00
| o f YOuwowol2ddadi: oo 4 o 3 |
| zZ Z ZZpggggouwWwZZZZZzZ Wwuww , 4+, + Z |
0] t . +5 90050k xxXxQ00000 ZZO00AAEE o +
| Lk kS % 5855 LLEELNs566666b G6LEOORR g 2 3
zZ
| ey @ sio1 zanrs 33EEE@zz355555 OOaaiinbh z O ¥
I —o I
i e
| 121 oo |
O0—0O to
: 121 l |
1107 7106 T )13(531/ ITIITIITIITIITIITII LI IIIILTITIIIY \I_ 11304
12 12 '“081 2345617829 120221 3224235246257 26827 9281029113012311332143315341635173618 3719 12
13107y YY) (Y Y)I3.106
A
ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
013376
SHEET 4 OF 22 /D
4 3 ES 2 ' 1

7-8




| 3 2 1
k- """""""""/""7""\""\"/""\"”"”"” /"7 W0/7// o/ //mTmT//7
| PCB3 |

S;EET ' POWER SUPPLY CONTROL '

13.105 J105 |
BLU ; +24V 041993 |
WHT 0 PWR GND |
3 |
BLU < 4 +5V 30 |
WHT 5 GND |
RED 6 +15V |
BLK 7 COM |
YEL 8 -15V |
|
R |
| |
| |
| |
| |
| |
| |
| |
110 ™S :
119,
V| RS — !
2| e |
ald O
4 COM :
5 +5V I
6| |
7 DO JTAG |
8
9 TCK :
10 I
11 |
13 S[EmUo |
14| J_EMUT CANH |
CANL |
' CAN +24V :
: CAN GND |
| |
.- - _ - i
n ~J/| J1031/~1«~1« v ¥

m o< oo\

—OAMNMOOT OO

13.101 (YY) A
CANB
a >
CABLE: 123691 % <2 8

SHEET

11-A3
ELEC SCH:HPR130XD POWER SUPPLY W/AUTO

013376
SHEET 5 OF 22 D\

| 3 2 1




INPUT POWER
FROM FACILITY

PE INPUT POWER
L1 WIRED FOR 480V 60HZ FROMFACILITY
'I:g L1 WIRED FOR 240V 60HZ
L2
TB1
i W r— -7 L3
!—Q_iv I T1 | |-I—-EﬂW - -
M3y | A4 1A | iy r .
/7|7_':4J—PE ==Y | agdfe_ 1 3 | 1;1 :
gl o, : ATo 18:— /7|7—i:ijPE— —L-Y : g—‘ﬁL !
Lol 1 'Ba | g+ | 10| | Do | Lfao | 18] |
I8 O — ¥ it | B
| B2 | i I i
L} | _CONT1| | | 014282 3] | C4 | | Badff 11
| C4 ! L| | CONT, | g2 I 014282
F10 [ F2 | ng | | pd
: G2 : F1 [ Fe | | fcad |
i L___T1 | G2 !
Zld | lcid |
ol 3 i L___ T
lu T2 Xl T
INPUT POWER — | 3
FROM FACILITY b T2
L1 WIRED FOR 400V 50-60HZ
L2
L3
TB1
!_GW r— -7
oY | T |
all v INPUT POWER
4 PE —vowo Y FROMFACIITY
———— Dol | Aol 1B | L1 WIRED FOR 200-208V 50-60HZ
B L, o A4 | A1l | Lo
L EMIFWTER L2 L2 B4 B4 |1 1C] | L2
:L3 L3l . ics | gaddfi 1 | 81
| | L| _| _CONT| | B2 | 014283 i S O
| {2} I T |
L——-1] mppe 1= e v _w T s
g2 : /7'7_':J— o : 2 | 18] |
| | w
|5 L___T1 INPUT POWER t;l ! iQi | Al_og 1LC :
213 FROMFACILITY |_3= | C4 | adf__[1
2 't WIRED FOR 415V 50-60HZ T 1 Gont| AR
L2 ' | 014283
I3 | lca |
TB1 F1Q0r2 : ggo :
1} r— -7 c1d
oY | T1 | - Tul
NS | A4 1A | - =
E@,— LW | asdl__ | E
_____ I 1B] | T2
g gl | ATGlE T e
— IEMIFILTER My | of T B4 [Ba | 1C] |
SR :L3 L3= ol ;C4 | Bsdli 1 |
| | L| _| (GON1, B | 014283
: | lca |
————— ! FO 0 F2 | [c3Q |
: G2, : ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
L____TM
3 013376
[an]
w72 SHEET 6 OF 22 D\




INPUT POWER
FROM FACILITY

WIRED FOR 440V 50-60HZ

INPUT POWER
FROM FACILITY

PE
L1
L2
L3
TB1
Rl
oY
il
/7'7_|—4jF’E— v
= ===
|l
L1
L2!
L3 :
[
F1[ L
'_
x4
@2
wu T2
INPUT POWER
FROM FACILITY
PE
L1
L2
L3
TB1
R
5oV
{2} I
37 I
TRE - vV_w |
| '
L1 m |
Lo}t |
T |
[ ] con |
!
FIOOF |
'—
x| T
@3
ww T2

PE
L1 WIRED FOR 220V 50-60HZ
L2
L3
o, jj
BN r——3—7
oY | T1 |
3 HJ L, A4 1A |
|7—I_4 pPE l_M_V_V—| I | asdff 1
| 2 1B| |
L1! hf—fd | pg | 1ol |1
Lo! o B4 | . Ba [ 1C] |
L3: lo—C2 | | Badff_1 1
CON1 | LB2 I
Ly =N | B_1_03 | 014284
| lca |
FO0OF | | lcad |
| C2 |
GE !
e L____T !
A
ww T2
INPUT POWER
FROMFACILITY
L1 WIRED FOR 600V 60HZ
L2
L3
T,

L - i |
I_;'!V |r 11
stgE VoW [ A1 1A :

/7|7—':4J— l__h:d__l : i |
Ll W | |
Lo! I 'B4 [ |B1 ] 18] |
eI Tos T d |

N 09N1| : |
| |C1] 1G |

F1g [ F2 | Lok :
l T 014281
— e e

&

o

lwl T2

ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
013376
SHEET 7 OF 22 /D\




D C T L~ AL AN B : T T ST T T T T 7
| THC OPTION | CABLE: 123760 | PCB3 |
: COMMAND PLASMA INTERFACE : | &l POWER SUPPLY CONTROL |
5 | 3l I
S| 041842 IS 1228 | J3303A 2 041993 |
N RX- TS R N¢ RX37- |
20 RX+ 5 lo > ' s 2 RX37+ I
: TX- 5 [2] > | |2 TX37- |
1 X+ L5 21| > | b 21 TX37+ I
i . b 3] | NE! 422 GND |
99 B |oo| ™ | B o I
4 B (4] | >4 MOTION 1-E I
03 = 23 > | b o MOTION 1-C |
p 5 5[ I |5 ERROR-E I
s S logl | B lo ERROR-C |
6 b (6] > | 56 RDERR-E |
25 ™ [25 7 I =) RDERR-C |
. TO POWER SUPPLY b [7]>] | NE NOT READY-E |
C A NN | > o NOT READY-C |
b 8] > | 58 MOTION 2-E |
287 L lo7l | - o MOTION 2-C |
A NEN | NE) MOTION 3-E |
08 L 28 | N MOTION 3-C |
10l | TO COMMAND CONTROL MODULE 5 (10 > | b |1 MOTION 4-E |
29 b 29 | B2 MOTION 4-C
1 ke | > |1 :
> 30 > | K4
30 SPARE OUT 1- BN N b [4 CORNER- '
B 12 SPARE OUT 1+ s il > | L 1 CORNER+ '
3; PIERCE COMPLETE OUT- > 14> : b |1 PIERCE- '
;2 PIERCE COMPLETE OUT+ NN I s |3 PIERCE+ |
HOLE IGNITION OUT- > |14 > b |4 HOLD- |
" HOLD IGNITION OUT+ D l3d > ' 5l HOLD+ |
PLASMA START OUT- 5 el ' K START- |
;i PLASMA START OUT+ b 34 > ' N START+ |
> b e > ' 5|y |
5 e 5 e[ > ' > 13 |
T s [17] > : N :
L 36 > NS
?g a ano — L [ShdS : Shdsl— 1 pwraND I
a Q b 137> > (3 I
37 z £ o 9 +24VDC _l:_> 19| > | b 1 CNC +24V |
19 O o | AN N
“— s 49 I | S |
| o= 7 | al |
|
| | 16— |
— | | | | | | 2 J—w—— +24V I
' )5 1 1]2]3]4]5) | o |
- - _| - 1
AN ™
X
—
m
]
| w
> >
SHEET
A 2-p1 | P
ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
013376
SHEET 8 OF 22 )
I I
4 3 1




1
1
4 1 ¥
02 | e ! D
Qm - CABLE: 123760 PCB3 |
== | THC OPTION ACE | | . POWER SUPPLY CONTROL |
@ | ARCGLIDE ETHERNET INTERF, 8 41003
O I | J3.303B & 0] |
I 141131 |G J135 | <~ |
I S D <)1) € RX37- I
RX- ARNES | < 20 RX37+ |
_ RX+ < [20] | L [2]d TX37- |
J137 S TX- =214 | L Io1] TX37+ | B
RED/BLK [N dd—— 24VACRTN TX+ <21 € | eI 422 GND |
RED =134 < f22| €
2 24VAC 22| € | Nnp MOTION 1-E |
MOTION IN = [4]€ I < sl 4 MOTION 1-C |
+5V < log| €] I pi ERROR-E |
ERRORIN < | 5] | < boal 4 ERROR-C |
b +5V < |24 €1 I (6| RDERR-E |
RAMPDOWN ERROR IN = |6 | | L sl < RDERR-C |
N4 +5V N | Dympa NOT READY-E | c
2 | NOT READY IN K| 7|4 I ¢ gl NOT READY-C |
i< A | el venonre l
~Xls | ¢ pa -
5|c<] TOARCGLIDE MODULE(S) Nk | <€ MOTION 2-C :
514 =<|9]4 | < log| MOTION 3-C
7 |4 TO POWER SUPPLY bl ] | <P MOTION 4.6 :
8 |« < [10] | < oo| MOTION 4-C |
=19 4] | 1] |
K114 K 30| 4
= |30 €1 : 1ol CORNER- I <4
CORNER OUT- = 10| € < a1l 4 CORNER+ |
CORNER OUT+ e I L[4 PIERCE- |
PIERCE COMPLETE OUT- < |13 I ¢ Lol ] PIERCE+ |
PIERCE COMPLETE OUT+ < [30] I Digp HOLD- |
HOLE IGNITION OUT- < 14| I P HOLD+ |
136 S HOLD IGNITION OUT+ < |33 < | DY i START- |
1186 o PLASMA START OUT- =< [15| < ! DM START+ |
RED 1 ON/OFF OUT+ PLASMA START OUT+ < 34| €] I < el |
WHT 2 ON/OFF OUT- = |16 €] | < sl | B
I~ [35[ < | = 17] < |
= (17] | < 36| < I
N < 36| < | L held—1  pwrGND |
o < 18] | < [37 |
& <1374 | Dy CNC +24V |
E o 19 N Zz_] I
a O C/ %)
m w o | 4 |
Wy G |
IEIEJ::LJ | | | : 2 e'—mah— +24V |
»n | — t |
| Ja 2] 1] | Lo !
el N
N -
X
—
Q
’
SHEET
P
= ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
013376
SHEET 9 OF 22




4 . 3 <+ 2 1
D 5 |
J1.3 J3 F1 PCBH1 |
RED/BLK [ ) ] ACT o ACIN 450y HoT HPR AUTO GAS 6 1.8 cEpBLK
RED 2 120V RTN SELECTION CONSOLE 120VAC S| RED___wmLED
)3 *_/7|7 POWER DISTRIBUTION
| 041897 |
BLU J1.4 )4 I
- 1 +24V |
WHT o +24V COM |
U |3 GAS CONSOLE !
4 8V DC POWER !
\é\ﬂ_L'JT 5 +5V COM J5 1.5 SHEET
WHT 6 +15V SVi16 ¢ 1 g 12-D3
< ; § +15V COM 4 D4 120VAC . — ge RED
| 777
| |
| |
2 |
e +5V |
2| 5V GND I
3| d SV16 I
rypa 5V GND |
5|
.Y 6) :
|
| |
| |
| |
|- - 1
B
X
m
ala
Ll jw
(14 [0'4
RED/BLK
RED
GRN/YEL
J 111 (3T 337 ]
GAS CSL PWR ~NO LT Mo~ 3X1 NOLYT O~ 3X2
A YYYY YYYY
- abl Elo| ook ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
I I (oS Z|5 T|ml=| TO METERING CONSOLE
< o ¢ |m Z\m »|x[m
SHEET U SHEET 7 01 3376
3-A1 13-A4
SHEET 10 OF 22
4 ! 3 ES 2 1




4 , 3 v 2 , 1

MV1 POT MV2 POT

[ 4 Of _f x|
Lf il - Lif pif
x(>m o >-{ o)

I\© >~ °°/| I\<° &~ °°/| P1 P2 P3 P4
v ] Bdf Bdf Z| o[ |Z:>x |Z:>x |Z::< |
ad a4 [nd ad
al | 99 Hr© oo onn oo o@a
12.2C y, 129 X X X X)
—N o<t Oon~® —FANNOTODONDD S - m e
2 1 ___»D 1
P I
SHEET
10-c4 | M j211 sl :
BLU 1 +24V — o ® ~ |
WHT [ |5 | ] PWR GND WE - os = e e e I
<|3 nl 35 50 )
BLU [ |, | sy 0 20O ia 12 5 V V V V% oV <[
WHT [ || [ .GND i 2 2 T oo o © w O 2
BLU 6 +15V 0] o a T T SV16 3
WHT | (|| ] COM é = = 4
L¢<|g] =15V s LINE FREQ. 5
jus COM 6
: PCB2 I
| HPR AUTO GAS |
| SELECTION CONSOLE |
| CONTROL I
: 041828 :
| |
I I
J1ol |
<] TMS POWER INDICATORS I
T rRsn,
2| RSN D45 +24V I
3 GTDI— -S-D 0 +15V '
4 COM D40+ |Ja
4 15V &+ D18 +5V COM 7
ol 100 £+ D17 +3.3V 4228 [7lg
7 JTAG |2
8 RS-422 7
9 TCK 422Y NE!
8
o 121 CANH a2z |5
19 CANL Slo
EMUO CAN +24V 422A
18 EmuT — —pO
14) JEMUT CAN GND AN
— |
T T T T T T T T T s T T T T eI VI3 ITaxa ~ J14[ ¥ ¥ III I gxs” ~ ~ ~ ~ ~ 7
- I/v—coc\u\moovovm\l I/v—coc\u\moovovm\l
Yy YYYY) (yy YYYM
CANA CANB
> TO METERING CONSOLE
9 [a] [m] 0O [a] 9
I X\ m| X w ot v w I
(4] mjx|m x m| x| ol 2 (45}
SHEET SHEET
5-A3 | X BB |4-A3

ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
013376
SHEET 11 OF 22 /D\




r-— """ 1
| | RED/BLK
______________________ - RED/BLKJ3'1 J J3 133 :yg RED ,} SV1
| PCB2 | SHEET| rRED 1 120V HOT sv4 s (1 (S]—RED/BLK gy4 A 1 SvaA _ RED/BLK
| HPR AUTO GAS | 9-C1 L 2 120V RTN SvV3 Ly | 2| -1 —RED/BLK gy3 A SV2.B TRED___>SV2
| SELECTION CONSOLE | <J3 4 sv2 > |3 |>1—REDBLE sva.A '
CONTROL SV1 LS| 4 ).M SV1.A RED/BLK
| I RED/BLK SV3.A sv3
| 041828 | | SV5 15> RED SV5.A SV3.B E
| J3 )23 J3.4 )4 | PCB3 :38& Em 6 RED g&jﬂg SV4.A %SM
| NOT USED NS RO HPR AUTO GAS 120V RTN ; RED avaB Sv4B
| NOT USED SNEIS MEIG SELECTION CONSOLE SV RED/BLK ' RED/BLK
NOT USED s (5] |5 | 6 ™[9] SV6.A SV5.A svs
' RELAY 120V RTN 10| »1—RED SV6.B _RED <
| +5V > (7] = (7| RED Sv5.B
120V RTN 11 SV5.B SVeA _ RED/BLK
J12 +5V NP ol 041822 RED b )
< 120V RTN 12 SvVa2.B svep _RED &
1 +24V +5V = [11] K114 SV7 N }MSV7A .
2 PWM4 SPARE 4 > |13] > < |13] 120V RTN b RED aV78 sy7a —RED/BLK
3 Ly Dss SPARE 3 s [15] > < 18] 120V RTN RED __ oves “RED > SV7
SPARE 2 LS 117] > = (17| 19 RED ’ Sv7.B RED/BLK
g BWMS SPARE 1 2 lrol o] C ol o] 120V RTN 16 oE2 SVoB SV8.A RED svs
6 Le—pse SV20 s 1] 1| < D20 o0V oo i SVB.A SveB
7 SV19 > [23( > 60 COND RIBBON < |23 < D19 120V RTN 19 RED SV11.B svoa —RED/BLK
8 PWM?2 sSvi18 1> 125] > 1923704 1< |25| D18 120V RTN 2 ool > svop —RED > SV
Y D28 ?J}Z :)) 5; ; j o z B}é Svo > [21| - —RED/BLK svg A svioA REDBLK
. e e By e—ﬂms 120V RTN 29 EEB SVi2.B SvioB _RED &
Lg—pa7 SvVi4 > (s3] > < faal D14 Iodally 2] SVisB svi1A_REDBLK
SELECTION Sv13 > Zg’ e < ‘;j *—ﬂglg SV10 L5 |os| -} —RED/BLK sy10.A svi1B—RED < RED/BLK
99— 77 CoNsole pi—q<le <ol < D11 120V RTN 29>TRep—— SvieB SVisB _RED 2 SVi2
| ENABLE SVt ke N 120V RTN 27>—RED___ sv14B Svi2.B
— SV10 P> 141] > ~ [41| ¢—5+ D10 RED
| = s 43 43 D9 120V RTN 28| SV14.B RED/BLK
Vo > J43| > = 43| e——x+ SV11 3 |oo| 51 _RED/BLK gyv11.A SV13.A SV13
| Svs L |45( > < 45| ¢t——s+ D8 RED <
| 120V HOT b> [30] Svi3B
S\ L 147] > < 47| (—x+ D7 svia.A__RED/BLK
| SV6 5 lag| > ¢ 4ol —— %1 D6 120V HOT (ke ‘" RED __< SV14
| SV5 51 i D5 120V HOT s |32] > SV14B
| > e < N ) SvV12 b |33 »M SV12.A RED/BLK
| Sv4 P> 153] > < [63| ¢——x+ D4 svV13 S ladl )_M SV13.A SV15.A RED sVis
| R — b — svis — of T EEDIBUEC v ien
SPARE OUTPUT s l36| > SV15.A
l Svi > B9 H < J59) (+——t D1 > 88
I AN £
| |
| |
I I I ljg J32
| | | svie NS
| I 120V RTN NP
N I SV17 a|>IRED CLOSE[L 7} RED
—————————————————————— I BLU BLU
120V RTN 4 2 MV1
I svis 5|>/BLK OPEN|{|q BLK
| 120V RTN 5 (6] MOTOR VALVES
I SV19 7|sIRED CLOSE[, ] RED
| 120V RTN g|>BLU 2 BLU (:)Mvz
: SV20 o|SIBLK OPEN[S |5 BLK
120V RTN 10
| d\ga
| |
- ___ _I
ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
013376
SHEET 12 OF 22 /Dy
4 ' 3 4 2 ' 1




_____________________________________________________ |
:_ PCB1 :
1.3 J3 HPR AUTO GAS 6 J1.6
RED/BLKLR) 7y ol ACT g5 ACIN 90v HOT 000 METERING CONSOLE POWER 27 7 ReD/BLK
RED 2 120V RTN POWER DISTRIBUTION INDICATOR  120VAC 0 RED ¥ LED
<J3 *—/7| 041897
| :
.4 )4l |
BLU 1 +24V |
WHT 2 +24V COM |
< |3 |
BLU 4 45V GAS CONSOLE |
WHT . tevcom  DCPOWER B, S
LU 6 +15V svie (REREE— e
WHT 7 +15V COM 4+ D4 120VAC RAMPDOWN VALVE 2
/84 D2 SV16 ENABLED OUTPUT aco——L¢|a|
SHEET[ O Kt AGIN < lald]
14-D4 | 7 |
|
' :
12 2! |
BLU b +5V |
\E/;VLTJT 2 SVGND o AMPDOWN VALVE |
3 Svie CONTROL INPUT |
WHT 4 5V GND |
<|5]| < |
SHEET < 6]« |
14-D1 | PD I
| |
|
' :
|
- _
N
]
m
ald
L |l
X|x
IR 2R 2R ]
GASCSLPWR m~oww o o~ , 4X1
YYYY
-
o= % E = TO SELECTION CONSOLE
m
SHEET ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
10-A3 | £
013376

SHEET 13 OF 22 /D\




! 3 <+ 2
& 22
m m| m|
129 X
-~ OO ©N® —aotwon00 2T 80
________________________ T /I_________J9|\ o ___
|
J2.11 | SHEET
BLU ; +24V - I 13-B4
WHT | || ] PWR GND Ws > - NS i :
NE . 28 a5 583 I
BLU |, (4| 25V £ 0 POWERIN <0 fq a© B VE +5V 1
WHT [ |5 | <] GND z <3 S < - 8 2
BLU | |3| eisy o s s ® RAMPDOWN VALVE o1& 3
WHT [ || ] .com 2 o CONTROL OUTPUT .
<Jg) et = PRESSURE INPUTS Ry ol
| 7 METERING VALVE Com 6
| POT FEEDBACK INPUTS PCB2 I
| HPR AUTO GAS '
| METERING CONSOLE |
| CONTROL |
| 041828 |
| |
| |
| |
J10! POWER INDICATORS :
Nd_IMS 4+ D45 +24V |
2 e%L 4 D40 +15V |
34 COM %+ D18 +5V |J4
g +5V jgl-D17 +3.3V COM 7]
4228
6 | 4 — =20 1516
; TDO s
8 7
9 TCK 4220y |{]3
8
121 CANH Lj 8
CANL o
| _EMUO CAN +24V 4227 715
| EMUT CAN GND .
|
__________________________ LIRS NN 4«\]5(2___]4[;1«4, R T T T T T T T T T T T T T T T T
— oo [So¢ o B S ©>RaTo] —OAMNMOT O LW
Yy YYYY)
CANA
o
CABLE: 128930 T x|Qlx 9
(7] m|xx|m a4
SHEET
11-A1
ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
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3 <+ 2 1
3 PCB2 1 b
| HPR AUTO GAS |
| METERING CONSOLE |
| CONTROL |
| 041828 |
| 13
| NOT USED Ng
| NOT USED | 3
| NOT USED D15
| +5V AW -
J2.12 J12] +5V 5o
[N +24V +5V 11
BURKERT 4 2 PWM4 SPARE 4 (13
3 LJSI—D33 SPARE 3 (15
4 SPARE 2 B l17
BURKERT 3 5 PWM3 SPARE 1 (19
6 LH_D39 SV20 = (21
7 SV19 b (23 c
BURKERT 2 8 PWM2 svis b (25
9 Lg_Dgg SV17 =27
10 SVi6 b |29
BURKERT 1 1 PWM1 SVi5 b |31
2 ’—g—D37 SVi4 b (33
= METERING b
L ] l 77 ES;I\\IBSL%LE SV11 b |39
| = SV10 b |41
| Sv9 B (43
| Svs B (45 \3
| Sv7 b 47
| SVe - (49
| SV5 b (51
| Sv4 B (53
| Sv3 b |55
| SV2 b |57
| SV1 159
| — B
| |
| |
| |
| |
\__ - ____________ _
A
ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
013376
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3 + !
CABLE: 123670
SHEET
3a4 | W
=z
x|T
D 2|5
PP ww!
T234
X1
|
r- -l SHEET
| CATHODE | N [Sop
009045 77‘7 FLTR | BLOCK | 2-D1
L CABLE: 123666 &
ﬁ el N
|_¢o |
C TORCH C2 1
| 0.22uF 1kVDC |
T | Ja 009224 PILOTARC)
129150 : C1 Jsl
| ol "VD%L | COIL SECONDARY IN
| 16|
—* I C3 |
| )1 T400pF 20kV | |
| sa 009975 | COIL PRIMARY 2
109344 Ca -
N (Y, T4000F 20KV I
| 009975 To
| SG2 C5
| 109344 Tao0oF 20k 1 009793
| Skv | COIL PRIMARY
I J; i3 I COIL NOZZLE
| | SECONDARY  CONNECTION
—————————————— ouT
B
A
ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
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ELEC SCH:HPR130XD POWER SUPPLY W/AUTO

013376
SHEET 17 OF 22

(D)

3 + 2
02 Airr N2 Ar H5 H35 F5
___E.JQ;E;B&L.________ ________ I
r I
| va | e |
| v1 1T |
:IIII:I Vo b / I
Vs [ Y P P2 ® | V14 I
| T R St
V8 vo | vio MY MY | election
AT eI T Vit }>Q %Q | Console
| (T3] |
: JA V12 V13 :
| ==l E g ==11H |
| P3 P4 |
| . . |
I R |
Cut Gas 1 Cut Gas 2
]
.~ e [ T T T T pe__ 7~ ]
| ©—T ? |
. I
: A |  Metering
| |B1 | B2 |B3 | B4 | Console
I M MLz mEIz MLz I
I v16£| |
| | | Vent
| P7 P8 I
| ® |
R S R
J
Shield Plasma
Vent
o |
I
I
| | HPR130 Auto
Torch | | ,
: L J | Gas Schematic
| U |
I
: D |
_______ |
3 £ 2

1
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D r-———— (" (T = === — = — —— 1
I |
| / |
| A K <> |
| W - |
| FLOW SENSOR CHECK VALVE |
| RESERVOIR HEAT EXCHANGER |

_ | |
| | | |
|
| MANIFOLD :
| |
I |
| |

C | _ I
| |
I H |
| - 7 M |
: g | ﬁ | |

: I
| THERMISTOR /\ ! @ ! T o |

N : i L__ > _ N ; :
| FILTER PUMP |
| SHUT OFF VALVE |
I |
|

5 RHF q

‘<>' TORCH
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4 A 3 < 2 A 1
D
Unit 1 Unit 2 Unit 3 Unit 4
HPR PAC HPR PAC HPR PAC HPR PAC
Dry Cutting System Dry Cutting System Dry Cutting System Dry Cutting System
____________________________________________________________________________________ C
[CONTROL BOARD | [CONTROL BOARD | [CONTROL BOARD | [CONTROL BOARD |
1041993 S101 I 041993 S101 I lo41993 101 I 041993 $101 I
| ON J106 J107 | | ON J106 J107 | | ON J106 J107 | | ON J106 J107 |
| 19 12 | | 12 12 | | 12 12 | | 19 12 |
| oo |loo| | | oo |loo| | | oo |loo| | | |
: $100 1234|303 : : $100 1234|303 : : $100 12317 [)303 : : S100 12314 1303 :
| ON 12341234 [ [ ON 12341234 [ I ON 12341234 I I ON 12341234 |
AT I e e LT TT RS e e T LTI TR e e L bl T 11 T R Dt
| o 0o o oo | | o oo o oo | | oo o 0o o | | oooooo | Q—
| 12345678 | | 1 45678 | | 123456738 | | 12345678 |
| Serial ID Machine Motion | | Serial ID Machine Motion | | Serial ID Machine Motion | | Serial ID Machine Motion |
Dipswitch Jumper Block Dipswitch Jumper Block Dipswitch Jumper Block Dipswitch Jumper Block
J300A | | J3008 J300A | | J300B J300A | | J300B J300A | | 13008
CNC Interface Cable CNC Interface Cable CNC Interface Cable B
CNC Interface Cable
Dipswitch setting example:
S301
ON B
Notes: 15 E g
1) For single system installations set Serial ID (S100), and Machine Motion (J303) as shown in Unit 1, r l gm}gn;slg_lg g:g i(r?r;hr;og]t(lfonosmon
jumpers J106 and J107 must be closed. : CNC : P
2) On multi-system installations refer to the illustration. | Interface |
Jumpers J106 and J107 are left open on all systems except for the very last system where they are in the closed position. | (Customer Supplied) I
Termination resistors (120-ohm) or termination jumpers must be installed/set at the CNC for | | A
each of the RS-422 RX and TX signal pairs. | |
3) If a Hypertherm Automation Controller is being used, and there are intermittent communication failures (PS Link Failure), | RX ) TX . |
try removing the jumpers on J106 and J107 on the control board, and the termination jumper (J6 or J8) on the | Termination Termination | ELEC SCH :H PR1 3OXD POWE R S U PPLY W/AUTO
serial isolation board in the controler. Only remove the termination jumper on the serial isolation board that is Y W
connected to the HPR power supply. See sheet 17 for more details. ! !
: 120 120 : 013376
SHEET 19 OF 22 Dy
4 ' 3 ES 2 ! 1
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4 I 3 <+ 2 ! 1
D
HPR PAC N
. 1) For single system installation set Serial ID (S100), Machine
Dry Cutting System Motion (J303), J106 & J107 as shown.
n Relocate the white wire on TB2 from position #3 to position
#2. Connect customer supplied Remote On/Off cable in series
with the power supply and the gas console power switch.
Connect one terminal of the Remote On/Off cable to position
#2 on TB2 and the other terminal to position #3.
Refer to page 3 of the wiring diagram
Depress the Gas Console Power switch to the closed position (on position).
C 2) For a multi-system installation set up as described above, set jumpers as shown on the
TB2 multi-system interface page
Y pag
M iean ea T | 3) The CNC will need a dedicated 1/O for each system using the Remote On/Off feature
041993 S101 J106 1107 | RED/BLK |T17IRED/BLK (contact should be rated for min. 24Vac, 0.5 Amp)
' ggxggm O 12|[12] | FL_HO —repl__ [
| H H H | S
: S$100 1234 | J303 : ope
<<
) | ON 12341234 I
© 0o0felo oo WHT ™ m * If a Hypertherm Automation controller is being used, and there are intermittent communication
: H H H H H H H H v oolle s : RED| , | Gas Power Cable failures (PS Link Failure), try removing the jumnpers on J104 and J105 on the control board, and the
19345678 o &~ termination jumper (J6 or J8) on the serial isolation board in the controler. Only remove
| | WHT] O AL e . :
: : : RED T — the termination jumper on the serial isolation board that is connected to the HPR
| Serial ID Machine Motion | I — . See i below for detail
| Dipswitch Jumper Block | L < power supply. See figure below for details.
J300A | | 13008 r— T T T T T T T 1 J1
5 : : Q sv 2
| 078170 | BMD AMD %
Gas Console I [o] [0] z
J2 J3
Remote On/Off : : |:| D ()2
Customer Supplied 1 0 BHST AHST o
———————————— J5 J6 m
CNC Interface Cable ﬂg ﬂg
_ BTR RS-232 RS-232 ATR
Tt 1 y7]o] [e.0.00 -] Jolo.o0o0 .ol |0l
| | e o o o o e o o o o
Dipswitch setting example: | CNC | e o o o @ ¢ o o o o
$100 T Interface : RS-422 RS-422
1 .
ON
H H H : (Customer Supplled) : Serial isolation board in a Hypertherm Automation controller
1 2 3 I. ____________ _I
A Switch 1 is in the On position
Switches 2-8 are in the Off position
ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
T
4 3 P 2 1
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4 3 < 2 1
H PR PAC Torch D
Dry Cutting System Lifter
(Optional Unit)
Torch
Operator o
gy T Pendant =
CONTROL BOARD 041842 : : :
041593 S101 o5 107 | | PLASMAINTERFACE_| (Optional Unit) Workpiece
| ON 2 |[12] || BOARD
: S100 J303 : : CNC Interface Cable -
L |
! on LR F I'1 see Command Command
| HHHHH HH | | THC Manual for <
| | WSNEEEEE ©oofsfooo | | | internal Power S — THC | Lifter /O Interface Cable
| | Supply wiring L : :
: Serial ID Machine Motion | (Optlonal Unlt) — .
Dipswitch Jumper Block l 1 Motor Drive Cable
J300B | | J300A J2B — 4
CNC Interface Cable
CNC Interface Cable
Command I/O Cable-Second THC
Command I/O Cable-Third THC
CNC Interface Cable Command I/O Cable-Fourth THC
B
""" 7= 1 - - - :
| | Dipswitch setting example:
I CNC I
| Interface ' S100
Notes: 1 . | ON
| (Customer Supplied) |
1) For a single system installation set Serial ID (S100), | | H H H H H H H H |
Machine Motion (J303), J106 & J107 as shown above. ON L N
2) For a two system installation duplicate a second power supply and Command THC sfo0 = T 1 2 3 4567 8
as illustrated for a single system, set Serial ID as shown for the second system. H H H H H H H H Serial ID o .
3) For a three system installation set up as described above, set Serial ID as shown Dipswitch Switch 1 is in the On position
for the third system. 12345678 forsecondsystem Switches 2-8 are in the Off position
4) For a four system installation set up as described above, set Serial ID as shown p
for the fourth system. ON $100
5) All machine interface cables (Pwr. supply-CNC) used for serial communication between Serial ID
Pwr. supply-CNC will have a common connection node with the CNC. Dipswitch
6) The CNC will need a dedicated 1/0 port for each Command THC. 1929345678 for third system A
7) If a Hypertherm Automation controller is being used, and there are intermittent communication
failures (PS Link Failure), try removing the jumpers on J106 and J107 on the control board, ON
and the termination jumper (J6 or J8) on the serial isolation board in the controler. g;?i; D ELEC SCH :H PR1 30XD POWE R S U PPLY W/AUTO
Only remove the termination jumper on the serial isolation board that is connected Dipswitch
to the HPR power supply. See figure on Sheet 19 for details. 192345678 for fourth system 01 3376
I
4 3 P 2 1
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4 , 3 + 2 , 1

Optional ArcGlide/EdgePro Multi-System Interface e
D
Unit 1 Unit 2 Unit 3 Unit 4
HPR PAC HPR PAC HPR PAC HPR PAC
Dry Cutting System Dry Cutting System Dry Cutting System Dry Cutting System
] :_CONTROL BOARD 5101 —: :_CONTROL BOARD 5101 —: :_CONTROL BOARD S101 —: :_CONTROL BOARD S101 —:
| 041993 | | 041993 | I041993 | | 041993 |
ON ON ON ON
: J106  J107 : : J106  J107 H H H H : : J106  J107 H H H H : : J106  J107 H H H H :
| 12 12 | | 12 12 | | 12 12 | | 12 12 |
| | | 1234 | | = 1234 | | 1234 |
| J303 F————- | J303 F————- | J303 F————- | J303 F————-
I 12341234 | I 12341234 | I 12341234 | I 12341234 |
C | oooIooo ||_ 141131 | | oooIooo ||_ 141131 ] | oooIooo ||_ 141131 | | oooIooo ||_ 141131 |
l o0 o0 o0 o0 | : ETHERNET : l o0 o0 o0 o | : ETHERNET : l o0 o0 o0 o0 | : ETHERNET : l o0 o0 o0 o0 | : ETHERNET :
I . : | | INTERFACE | I . : | | INTERFACE | I . : | | INTERFACE | I . : | | INTERFACE |
| Machine Motion | BOARD | Machine Motion | BOARD | Machine Motion | BOARD | Machine Motion | BOARD
| Jumper Block | | | | Jumper Block | | | | Jumper Block | | | | Jumper Block | | |
| s100 | : : | s100 | : : | s100 | : : | s100 | : :
I | I | I | I |
ON 4 0 ON 4 0 ON 4 0 ON 4 0
| I 7 I | I 7 I | I 7 I | I 7 I
I WRRRRERE | S I RRRRRERE | @ I WRRRRERR| ) D I ARRRRERY | S
D | AR | | oy e | | L[ty e | | [y |
| 12345678 || | | 12345678 || | | 123456738 || | | 123456738 || |
Serial ID UNIT ADDRESS Serial ID UNIT ADDRESS Serial ID Serial ID UNIT ADDRESS
| Dipswitch || ' | Dipswitch | ' | Dipswitch | | UNITADDRESS | | Dipswitch | '
J300A | [1300B | e J300A | [13008 | R J300A | [13008 | e J300A | [13008 | i | |
B . .
CNC Interface Cable CNC Interface Cable CNC Interface Cable CNC Interface Cable
ArcGlide Ethernet Cable ArcGlide Ethernet Cable
ArcGlide Ethernet Cable ArcGlide Ethernet Cable
Notes: Dipswitch setting example:
7 1) For the 041993 control board, set Serial ID (S100), and Machine Motion (J303) as shown.
Jumpers J106 and J107 should be installed. S100
All 041993 DIPSWITCH and jumper settings are the same; serial IDs are determined ="
by the 141131 board setting. 44—t HHH
2) For a single system installation, set SW1 on the 141131 board as shown in Unit 1. | . | 123
3) For a two system installation, set SW1 on the 141131 boards as shown in Units 1 through 2. | ArcGlide THC | SwItch 1 isin the Qn position -
4) For a three system installation, set SW1 on the 141131 boards as shown in Units 1 through 3. | and/or EdgePro Module(s) | Switches 2-8 are in the Off position
5) For a four system installation, set SW1 on the 141131 boards as shown in Units 1 through 4. : :
A
| |
I I
| | ELEC SCH:HPR130XD POWER SUPPLY W/AUTO
I I
| | 013376
4 ' 3 4 2 ' 1

7-26



MpunoxeHune A

NACNOPT BE3OMNACHOCTU OXJIAMOAIOLLENA HUOKOCTU PE3AKA

HYPERTHERM
CoaepixaHue gaHHoro paszesa.
Pazpen 1. UoeHTndurrauma BelLecTBa/CMECH U KOMMAHUMN/TIPEAMPMATUR ..cuvuveurreereresstreresssessesssssssssssssssessssssssssssssssssssssssssseens a-2
Pazgen 2. Buabl onacHOro BO3OENCTBUA U YCIIOBUA MX BOSHUKHOBEHMSA .....cuereeaeieeeessesessessssessesssssssssssesssssssssssssssssssssssssasens a-2
Paznen 3. CoCTaB/MHOOPMALUA 00 MHIPEIMEHTAX ....ceeeirreuerisreesresssssssssssessssssessessessssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssnssns a-3
Pazaen 4. MEPbI MEPBOM MOMOLLM .....c.curuiueteeeacererestasesesessssssesesessesesssessesssssssstassssstssssssesssessssssssassssssesatassssasstsssssassssessssssssasssnssesssssesanas
Paznen 5. [NpoTrBonoxapHbie Mepsl
Pazgen 6. Mepbl No NpefoTBPaLLEHNID UPESBBINAMHBIX CUTYALIMM w..coeviuierreiasssesesssessesessssesesessssesssesssssssssssesssessssssssssssssessssssesenas a-3
Paznen 7. [MpaBuia OBPALLEHMA M XPAHEHMA ....c.ruiururereurureresesessesesssessessssssestassssstssssssesssessssessssssssssesatassssasstssssssssssesssssssssssssssesssssesanns a-4
Pazgen 8. KoHTponb BpeaHoro Bo3aencteua/CpeactBa MHANBUOYATIBHOM BALUMTBI ..e.cuierercerecertseeesresssessesssessssessssssseacens a-4
Pasnen 9. MUSUUECHKUE Y XMMUUECHKME CBOMCTBA .uuuruiireeessesessestssesessesessessssessssessssessssesssstssssessssesssstassssssssessesssssssssesessesssssssssessssesssns a-4
Pasgen 10. CTaBUIbHOCTD M XUMUHECKAA GHTUBHOCTD ..ceeueuestesisessissesestesessessssssessessssesssssssssesssssssssssssssssssessssssssssssssestessssssssssssssensns a-b

Paspen 11. TokcHMyHOCTb

Paspen 12. TokcHMyHOCTL

Pasgen 13. YTUnmzauma v 3aX0POHEHNE OTXOLOB (OCTATHOB) ... .uurerrerereseresseessesssessseessessesssesssessssessesssesssssssessasssssssessnssnsssneens a-6
Pazaen 14. [1paBria TPAHCMOPTUPOBAHMA ....cuitiitsississ s s sssss bbb bbb bbb b b bbb bbb bbb a-6
Pazgen 15. Bo3OENCTBUE HA OKPYIKAKOLLLYEO CPEMY «ueueueeereseresrereseseeeasssssestsesssssssssssesssesssssssssssssssesssassssssstasssssssssesssssssssssssssessssssesanns a-6
Pazgen 16. [LONOMHUTENBHAA MHDOPMALMT ...c.cureuiueurereureresesesessesessseeessssssessassssstssssssesssessessssssssssssesatassssssstsssssassssesssssssssssssssesssssesanns a-7
TouKa 3aMeP3aHUA PACTBOPA MPOTIUTIEHTTIMKOII .uereueresesteressesesesssssessssesssstsssssssssssstsssssssssssssssssssssssasssstsssssssssssssssssssssssasasssssssssns a-8
CucTembl nnaameHHow pesku Hypertherm a-1
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Oarta NMACNOPT BE3OMNACHOCTHU PepaKuua
6 nexkabpsa 2010 T. Cmechb 30 % PG oxnamxpaarowien HUOKOCTU pe3aKa 2.01CLP

PA3OEN 1. ABAEHTU®UKALIUA BELLLECTBA/CMECHU U KOMNAHUWU/NMPEANPUATHUA

HasBaHune npoaykta — cmecb 30% PG oxnampalowen :UAKOCTH pe3aKa
HasBaHue npogykta GHS — He npUmeHUMmo.

XumMmyeckoe HasBaHMe — He NMPUMEHHUMO.

Hommepueckoe HasBaHWe — cmech 30 % PG oxnampatowei ¥1aKocTH pesaka
Homep CAS — He npUMeHHMO.

Howmep EINECS — He npumeHHMO.

PerunctpaumnorHbit Homep REACH — HeT AaHHbIX.

COOTBeTCTBYIOI.I.IHe MAEHTUPHULHMPOBaAHHbIE UCNOJIb30OBaHUA BeLLECTBa U1K CMECH
U HepeKomMeHAayemMbie UCNOJIb30OBaHUA

NoeHTndrumposaHHoe Mcnonb3osaHue(s) — TONbKO MPOMbILLINIEHHOE UCNONIb30BaHHE.

HepeKomeHnyeMble Mncnonb3oBaHMA — HET AaHHbIX.

UHndopmauusa o noctaBLiMKe nacnoprta 6€3o0nacHOCTH "l N A M ll‘ 'C o ¥ 1 o 2 &
HassaHue komnanmm — Hypertherm " "” G' l " G’ "'
TenedoH — +1 (603) 643-5638 (CLLUA), +31 (0) 165 596 907 (Espona)

Anpec aneKkTpoHHoM nouTkl (komnetenTHoe nuuo) — technical.service@Hypertherm.com
Anpec — P.O. Box 5010, Hanover, NH 03755 USA (CLLA),
Vaartveld 9, 4704 SE Roosendaal, Nederlands (EeBpona) N
. . . ChemTeI\\
Homep TenedoHa Ha cnyyai uypesBbluaiHOM cuTyauuu — (800) 255-3924 (CLUA), +1 (813) 248-0585 we. #PO
(MexayHapoaHbIi)

PA3[EJ 2. BUAblI ONACHOIO BO3AENUCTBUA U YC/ITOBUA UX BOSHUKHOBEHMUA

Knaccuduraumusa EC HET Knaccudurauma GHS HET
CurnanbHoe cnoso(a)
HET HET HET HET

B cooTteetcTBUM ¢ PernamenTtom (EC) 1272/2008 (CLP) — HE KITACCUDULIMPOBAH
B cootBeTcTBUM C [lupeKTUBamMmH 67/548/EEC n 1999/45/EC — HE KITACCUDPUNLIMPOBAH
MpenapaT He KnaccuMLMPOBaH Kak onacHbIM cornacHo OJupektueam 1999/45/EC 1 2006/121/EC.

®pas3bl pucka — HET
®dpa3bl 6e3onacHoctH — HET
3anaBneHue(a) 06 onacHoctax — HET

MNpenynpeautenbHoe 3aasneHue(a) — HET

a-2 CucTembl nnaameHHow pesku Hypertherm
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Oarta

MNACNOPT BE3OMNACHOCTHU

Pepakuus

6 nexkabps 2010 1.

Cwmecb 30 % PG oxnaxparowen HUOAKOCTH pe3aKa

2.01CLP

PA3OEN 3. COCTAB/UH®OPMALIUA Ob UHTPEAUEHTAX

% B BECOBOM

OMACHbIWA UHTPEOUEHT 1 OTHOLUEHUM Homep CAS Homep EC Knaccudpurauma EC
MponuneHrnmKonb 30-50 57-55-6 200-338-0 HET
Knaccudpurkaumna GHS

He knaccupuumposaH HET
OMACHbIWA UHITPEOMUEHT 2 og;ﬁﬁgﬁ:;n Homep CAS Homep EC Knaccudurauma EC
BeHnsoTtprason <1,0 95-14-7 202-394-1 Xn, F

Knaccudurauma GHS

BEPEIUCb! @ @

CunbHaA TOKCUYHOCTb 4

(opanbHas, KOXHas, MHraNALMOHHAA)
PasppameHue rnas 2, XxpoHU4YECKaA TOKCUYHOCTb ANA
BOAHOM cpeabl 3

H302, 312, 319, 332, 412

MorHbIM TEKCT Pppas pucka cm. B pasaesne 16. MNonHbli TeKCT Pppasd onacHocTen oM. B pasaene 16. HeonacHble KOMMOHEHTbI He

YKa3aHbl B nepeyHe.

PA3[EJ 4. MEPbI NEPBOW MOMOLLH

BabixaHue

ManoseponTHa ONnacHOCTb BAbIXaHNA (Kpome Hann4nA B d)opme aaposonﬂ).
Orpa,u,MTe nayneHTta ot BO3LI,eVICTBMF|.

KOHTaKT Cc KoXen

[MpomoMTe KoMy BOAOM

HoHTaKT ¢ rmasamu

an nonagaHunn eellecTsa B NMasa HemeaneHHo npomoﬁTe WX GOMbLUMM KOJTMYECTBOM BO4bl B
Te4eHWEe HEeCKOJIbKUX MUHYT

MpornaTtbiBaHue

O6nap.aeT cnabuTenbHbIM nencTerem. He nbiTalitech Bbi3BaTh pPBOTY. B Cny4ae npornatbiBaHMA
HeMeONneHHO O6paTMTer 32 MEAMLMHCKOM MOMOLLbHO U NMOKaMUTE 3Ty EMKOCTb WUJTM STUKETRY.

Mocnepyrowan
MeAWLMHCKaA NOMOLLb

HeobxoanmocTb MaJIOBEPOATHA, B MPOTUBHOM CJlyHae — CUMNTOMaTUYECKOE JIeHeHHe.

PA3OEN 5. MTPOTUBOINOMAPHBIE MEPbBI

Foploqnﬁ, HO He J'IerKOBOCFIJ'IaMeHFlIOLLI,MﬁCH.

CpencrBa OrHeTyLeHuUs

TyLueHme }enaTtenbHO BbINOJIHATEL C MOMOLLbHO MOPOLUKaA, NeHbl UK NyTEM
pacnbineHnA BoAbl.

Henoaxopawmue cpeacrea
OrHeTyLweHuA

HewasecTHbl

MpoTtuBoONnoOkapHoe o6opyaoBaHue

[Mpun noxkape cnepyeT nonb3oBaTbCA aBTOHOMHbIM ApbIXaTeNbHLIM annapaTom u
NOAXOAALWEN 3aLUMTHOM 0OeHa0m

PA3[EJ 6. MEPbI NNO NPEAOTBPALLEHUIO YPE3BbIYAWHbIX CUTYALIUHU

Mepbl o o6ecne4yeHro IMHHOHU
6e30MacHOCTH

Monb3yiTech 3alUTHOM OAEKA0N

HKoHTponb BO3aencTBUA Ha
OKpyHalLylo cpeany

O6ecneybTe ab6COpOUpPOBAHME B MECOK, 3EMIIHO MK NIIOGOI APYroM NoAXoAALLMIA
abcopbupytoLnii MaTepuan

Opyroe

OTCYyTCTBYIOT

CucTembl nnaameHHow pesku Hypertherm

a-3
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HaTta

MNACNOPT BESONACHOCTHU Pepakuusa

6 nexkabpsa 2010 T.

Cmechb 30 % PG oxnamxpaarowien HUOKOCTU pe3aKa 2.01CLP

PA3AEN 7. NPABUJIA OBPALLEHUA U XPAHEHHUA

O6palieHue BpeaHoe Bo3aencTBre Npy HOPMaTbHBIX YCIIOBUAX 06paLLeHUA U UCMONb30BaHWA
MaslOBEPOSATHO
XpaHeHue XpaH1Te eMKOCTb MIOTHO 3aKPbITOM B CYXOM COCTOAHMK. [lepHuTe Ha pacCTOAHWUKM OT

MCTO4YHMKOB Tenna. XpaHMTe BHE 40CAraeMocCTu ﬂ,eTeﬁ. D,epmMTe Ha pacCToAHUK OT
OKMUCNAKLWMKMX BELLECTB.

Temnepatypa xpaHeHus

Temnepatypa OKpyHaroLLen cpedbl

Cpok xpaHeHus

CrabuneH npu TemnepaType OKpyHaroLen cpeabl

HOHHpeTHoe ncnonb3oBaHWe

Tonbko NPOMbILWNEHHOE UCMOJIb30BaHUE

PA3[EJ 8. KOHTPOJIb BPEOQHOIO BO3AEACTBUA/CPEACTBA UHOUBUAYAJIbHOW 3ALLUTDI

Pecnupatopbl O6bI4HO cpeacTBa 3alwmThl OpraHoB AbixaHus He TpebytoTcea. MonbayiTech
NOAXOAALLMMHU CPEACTBaMM 3aLLUMTbI OPraHOB AbiIXaHWA, eCMW BbICOKA BEPOATHOCTb
NpeBbILLeHWA NPeAEenoB BO34eNCTBUA Ha paboyem MecTe. MoxeT notTpe6oBaTbes
MOAXOAALLAA NPOTUBONbINEBAA MacKa UK pecnnpatop ¢ ¢unstpom Tuna A/P.

@ 3awuTa rnas 3alMTHBIE OYKM.

MepuaTKku Monb3oBaTbCA 3aLUMLLAIOLLMMKU OT BO3AEMCTBUA XMMUYECKUX BELLECTB NepyaThamm
HeobA3aTeNbHO.

3awuTa Tena Her.

TexXHUYECKHUH KOHTPOJIb

O6ecneuste noaxo4 ALY BEHTUNALMIO ONA yoaneHua napa, abiMa, nbii U T. 4.

Apyroe

Her.

NPEQENbI BO3AEACTBUA HA PABOYEM MECTE

( e LTEL STEL
Cpeﬂ,HeB3BeL|JeHHaF|
BELLECTBO Howmep KOHLeHTpaLMA 3a (Spﬁﬂffa:eﬂ';e“:asg (4acTer Ha STE'; Mprumeyvanue.
CAS | 8 yacos, uacteit Ha | HOHLCEHTP I-"/ 33) MMILTIHOH) (mr/m3)
MANAHOH) yacos, Mr/Mm

HE HE HE AIHA WEEL
Mponunenrnukone( 57-55-6| yerAHOBREHO 10* YCTAHOBJIEHO | YCTAHOBJIEHO B CLUA

HE HE HE HE

Bensotpuason| 95-14-7| yerpHOBNEHO | YCTAHOBMEHO | YCTAHOBMEHO | YCTAHOBNEHO | OTeyTcTayior

PA3OEN 9. PU3UYECKHUE U XMMHUYECKUE CBOMCTBA

MUHpopmaumnsa 06 OCHOBHbIX GU3NKO-XUMHYECKUX CBOMCTBaAX

BHewHWt BUA, — MHUAKOCTb

Haenenue napa (MM pT. CT.) — HET AaHHbIX

LiBeT — po3oBaTblii —KpacHOBaTbIH

MnotHocTb napa (Boaoyx=1) — HET AaHHbIX

3anax — Nerkuu

MnotHocTs (/Mn) — 1,0 * 0,1 r/mn

Mopor sanaxa (4acTei Ha MUMOH) — HET AaHHbIX

PactBopumocTs (Boga) — pacTBOPHUMBbIN

pH (sHauenne) — 5,5=7,0 (KOHLEHTPUPOBaHHbII)

PacteopvmocTs (apyroe) — He YCTaHOBNEHO

Touka nnasnenma (°C) / Touka samepsanma (°C) — < 0 °C

KosddrumeHT pasaenenma (n-oxktaHon/sona) — HET AaHHbIX

Touka/ananasoH kunenna (°C): >100 °C

Temnepartypa camososropanua (°C) — HeT AaHHbIX

Touka Boaropanms (°C) — >95 °C

Temnepatypa paanomerns (°C) — HET AaHHbIX

CKopocTb UcnapeHus — HeT AaHHbIX

BaskocTs (MMa*c) — HET paHHbIX

HeBO3ropaemoe

BosropaemocTs (TBepaoe, razoobpasHoe CoCToAH1E) —

BapebiByaTble cBOMCTBa — HE B3pblBYaTOE

ﬂpen,enbl B3pbIBAEMOCTU — HET AaHHbIX

OKucnmTeNbHble CBOMCTBA — HE OKUCNAET

[ononHutensHaa MHopmaums — OTCYTCTBYeT

a-4
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Oarta NACNOPT BE3OMNACHOCTHU PepaKuua

6 nexkabps 2010 1. Cwmechb 30 % PG oxnaxpaarouien HUOKOCTU pe3aKa 2.01CLP

PA3OEN 10. CTABUIbHOCTb U XUMUYECKAA AKTUBHOCTb

XUMHYecKana aKTUBHOCTb

OTCYTCTBYIOT

XUmMHYecKana CTabUNbHOCTDb

CrabuneH npu HopMasbHbIX YCIOBUAX

BO3MOKHOCTb ONacHbIX peaKuumn

OTCYTCTBYIOT

YcnoBus, Bbi3biBaloWwMe ONacHble U3MEHEHHUA

He nporHosupytoTcs

HecoBmecTUMmble MaTepHrarnbl

D,epmme Ha PacCTOAHMU OT OKMUCIIAKOLWMX BELLECTB

OnacHble NpoAYKTbl Pa3sioKeHUs

YrapHbiii ras, yrnekncnbii ra3, oKCuasl a3ota

PA3OEN 11. TOKCUYHOCTb

11.1.1 — BewecTBa

CunbHaA TOKCUYHOCTb

MpornarbiBaHme Hu3kasa opanbHaf TOKCMYHOCTb, OAHAKO NPOrNaThIBAHAE MOKET
MPUBECTH K Pa3fpareHuto NULLEBAPUTENBHOIO TpaKTa
BaobixaHue OnacHocTb Npu BAbIXaHWW ManoBEPOATHA

KoHTaKT ¢ Koxen

Cnaboe pasgpameH1e KoM KponnKka

KoHTaKT ¢ rnasamu

Cnaboe pasgpakeHue rma3

3HaK(u) onacHoCcTH

OTCYTCTBYHOT

Cepbes3Hoe noBpexaeHue/pasgpameHue rnas

Cnaboe pasgpakeHue rma3

quCTBMTeﬂbHOCTb OpraHoB AbIXaHUA UK KOXH

Cnaboe pasapareH1e KOKKU KpomnmKa

MyTareHes

HewussectHo

KaHueporeHHOCTb

JaHHbIM NPOAYKT 1 ero KOMMOHEHTHI He yKkasaHbl B IARC, NTP,
OSHA, ACGIH Kak 13BECTHbIE MK NPEANOMNOKUTENBHbIE
KaHLLepOreHbl

PenpoayKTMBHaA TOKCUYHOCTb HeunseecTHo
TOKCHUYHOCTb AnA KOHKPEeTHOro opraHa — HewnssecTHO
OAHOKpaTHOEe BO3AeNCTBHE

TOKCHUYHOCTDb A1 KOHKPETHOro opraHa — HewussecTHo
MHOFOKpaTHOE BO34EeNUCTBUE

OnacHOCTb pa3sBUTHUA aCNUpPaLUOHHbIX COCTOAHUHA HewussecTHo

PA3AEN 12. TOKCUYHOCTb

TOKCHUYHOCTDb

He ponyckaiTe nonagaHna aToro XMMWYeCKOro BelLecTBa/MpoayKTa
B OKPYMaloLLYIO cpeay.

CTOMKOCTb U pa3naraemMocTb

Buopasnaraembii

BHOHaKONUTENbHbIA NOTEHLHan

He nporHosupytoTcs

Mo6unbHOCTb B No4Be

MpennonaraeTcs, 4TO NPOAYKT ByAET UMETb YMEPEHHYHO
MOGWIBLHOCTL B MOYBE

PesynbraTtbl oueHku PBT v vPvB

He HazHavaeTcs

Apyruve HeraTuBHbIe BO3AEUCTBUA

He nporHosupytoTcs

CucTembl nnaameHHow pesku Hypertherm
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Oarta NMACNOPT BE3OMNACHOCTHU PepaKuua
6 nexkabpsa 2010 T. Cmechb 30 % PG oxnamxpaarowien HUOKOCTU pe3aKa 2.01CLP

PA3AEN 13. YTUIN3ALMUA U BAXOPOHEHUE OTXO0B (OCTATKOB)

MeTOﬂbl yTUIHU3aLUHUHU OTXOA0B — yTnnn3auma O0nKHa BbINMOMHATLCA B COOTBETCTBUKM C HaLMOHalbHbIM, permoHasibHbiM U
MECTHbIM 3aKOHOAATENbCTBOM. Cneu,maanble Mepbl HE TpeGyPOTCH. Cneu,maanaﬂ npegesapuTesibHaAa O4UCTHa CTOYHbIX BOA, HE
TpebyeTcs.

AdononHutenbHaa UHPOpMaLUA — HeT

PA34EN 14. NPABUJIA TPAHCINTOPTUPOBAHMUA

He knaccuduumpoBaH Kak onacHbIM 418 TPaHCNOPTUPOBKHM.
BecTtapHana TpaHcnopTUpoBKa B cooTBeTcTBUU ¢ Mpunoxkenuem Il MARPOL73/78 u Kogekcom IBC.

PA30EN 15. BOSAEUCTBUE HA OKPYAIOLLYIO CPEQLY

CLUA

TSCA (3aKoH 0 KOHTPOsE 3a TOKCHMYHLIMM BElecTBaMu) — YKa3aHo B NepeyHe.

SARA 302 — KpaliHe onacHble BelecTBa — HE MPUMEHHUMO.

SARA 313 — TOKCHYHbIE XMMUYECKUWE BelLecTBa — HE MPUMEHHUMO.

SARA 311/312 — KaTeropuu onacHocTen — HeT.

CERCLA (3axoH 0 BCeoBbeMIOLMX Mepax Mo OXpaHe OKPYHatoLLeH cpeabl, KOMMNEHCaLMWAX U OTBETCTBEHHOCTH) — He
NPUMEHHUMO.

CWA (BakoH o unctor Boge) — CWA 307 — npuvopHTeTHbIE 3arpA3HUTEN — HET.

CAA (3akoH o uncTtom Bozayxe 1990 r.) CAA 112 — onacHble 3arpasHutenu sosayxa (HAP) — Her.
3axoHonpoekT 65 (KanupopHra) — He MPUMEHUMO.

CnMCKM BeLLeCTB LWTATOB COMMacHO npaey Ha nonyveHve nHoopmaumnn — N2 CAS 95-14-7, ykasaHo B nepeyHe B
Maccauycetce, Hbto-[Aiepcu v NMeHcunbBaHUM.

Kanapa

Knaccudurauma WHMIS (Kanaga) — He KnaccugpHrLUpOBaHO.

KAHAOCKWM CMMCOK PACKPbITUA MHITPEOMEHTOB — He npMMEHHUMO.
Kanapga (DSL/NDSL) — yKa3aHO B nepeyHe.

EC
EINECS (Espona) — yKa3aHO B nepeuHe.
Wassergefahrdungsklasse (FTepmaruna) — HeT.

a-6 CucTembl nnaameHHow pesku Hypertherm
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Oarta NACNOPT BE3OMNACHOCTHU PepaKuua

6 nexkabps 2010 1. Cwmechb 30 % PG oxnaxpaarouien HUOKOCTU pe3aKa 2.01CLP

PA3OEN 16. AOMNMOJIHUTEJIbHAA UHOOPMALIUA

Cnepyowme pasgesnbl coaepHaTt U3MEeHEeHHUA UK HOBble 3aABlieHUA: 1-16

JKcnnMKauumna

LTEL Mpenen onvTenbLHOro BO3AENCTBUA

STEL Mpenen KpaTKOBPEMEHHOr0 BO34,ENCTBHA
STOT TOKCMYHOCTL AN KOHKPETHOrO opraHa
DNEL [MponaBoaHbIM 6e30nacHbIM ypoBEHb

PNEC MporHoaupyemas 6e3onacHas KOHLLEHTpaL s
Ccbinku

dpasbl pucka 1 6e30nacHOCTH
Her. MpenapaT He KnaccuuLMpoBaH Kak onacHblM cornacHo OupekTtveam 1999/45/EC 1 2006/121/EC.

3aaBneHune(s) 06 onacHOCTAX U NpeaynpeauTenbHoe 3aaBneHue(s)
Her. MpenapaT He knaccuouLmMpoBaH Kak onacHblM cornacHo OupekTtveam 1999/45/EC 1 2006/121/EC.

PeKkomeHAauuu Nno o6y4eHUIo — Her.

AdononHuTtenbHasa HHopmauua
CLLUA — NFPA (HaumnoHansHas accoumaumsa noxapHom sawmtsl) — peituHr NFPA: Bo3ropaemocTb —
1, 3gopoBbe — 0, HeCTabUIIbHOCTb/XUNMHUYECKanA aKTUBHOCTb — 0.

MHdbopmaumn, cogeprrallanca B HaCTOALLEN MyBIMKaLMK UK MHBIM 06pa3oM NpefocTaBrieHHas nosib3oBaTenam,
CUYMTaeTCA TOYHOM M NpeanaraeTcA 406POCOBECTHO, OAHAKO NOMb30BaTeNM AOMKHEI CaMn y6eauTecA B
NPUMEHWMOCTH MPOAYKTA AN1A KOHKPETHOM uenu. Hypertherm He [aeT HUKaKUX rapaHTUii B OTHOLLEHMM
NPUMEHMMOGTH NPOAYKTA AJ18 KOHKPETHOM LLEN, 1 NHoBbIe KOCBEHHbIE rapaHTuK K yCnosua (MPeayCMOTPEHHbIE

B YCTAHOBIEHHOM MOPAAKE MIIM MHBIE) MCKIIOYAIOTCA B TOM MEPE, B KOTOPOM TAKOE MCKITIOYEHUE HE 3anpeLLaeTcs
3aKoHoAaTenbCTBOM. Hypertherm He npuHMMaeT Ha ce6a HUKAKOM OTBETCTBEHHOCTM 3a YBbITHM Mk ylep6 (Kpome
[lOKa3aHHOro yuep6a B pesynsrate CMepTH UM TPaBMbl MO MPHUYMHE UCTONb30BaHUA AePEKTHOro NPOAYKTa)

Npv UCNonb30BaHWK AaHHoW MHbopmaumn. CBo6oaHOE NONb30BaHWe NaTeHTamMu, aBTOPCKUMU NpaBamMu 1
NPOMbILLIEHHBIMK 06pa3LamM1 He NpeanonaraeTcs.

MpumeyvaHue. OpurnHan nacnopTa 6e30MacHOCTH COCTaBMNEH Ha aHMTMACKOM A3blKe

CucTembl nnaameHHow pesku Hypertherm a-7
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NACNOPT BE3ONACHOCTU OXJTIAMOAIOLWEN UOKOCTU PESAKA HYPERTHERM

N N
N
N

-29

Temnepatypa

0 10 20 30 40 50 60

% NpONUNAEHINIUKONA

TouKa 3amep3aHUA pacTBopa NPONUNAEHINUKONA
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NMPOTOKOJ1 OBMEHA AAHHbBIMU C YNy
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

O6opynoBaHHe UHTepdenca

* B uHTepdeice UCronbayeTca coueTaHue AUCKpeTHbIX curHanos (5 Bxonos, 3 Buixoaa v 24 B nocT. Toka ans
BO36YMAEHWUA HU3KMM YPOBHEM CUrHana) U agpecyembii HTepdenc RS422.

= O6opynoBaHueM obecneumBaeTca 4 YHUKaNbHbIX aApeca, 3a CYET Yero K OLHOMY MocrefoBaTeslsHOMY MopTy
YUY momxHo nogkntounTb 4 cuctemsl. MexaHuam agpecaumy 6yaeT pacrnonomeH BHYTPU MCTOYHMKA TOKA Ha
neyaTtHon nnate (Mpumedanue. na 4 cuctemnoTtpebyetca 32 KaHana sxoaa-sbixoaa (20 Bxo08, 12 BbIXOAOB)).

= B cocTaB o6opynoBaHusa RS422 BxoauT nepeaatynk ¢ TPeMs COCTOAHUAMM A71A OTKIHOUEHUA OT NIMHUK, KOraa
He NMPOoUCXOaMUT 0OO6MEH AaHHbIMU.

= OTBEPCTHUA ANA KPENEHNA ONOPHOM NOBEPXHOCTU NnaThl MHTepderca nnasmeHHon cuctembl Command THC.

= Untepderic ponkeH 6biTb coBmecTrM ¢ CommandTHC/HD4070.

CnUCOK curHanos

CurHanbol
HaumeHoBaHue curHana

Plasma Start
(3anyck nnasme)

Machine Motion 1
(Mepemewwerue ctaHka 1)

Machine Motion 2
(Mepemelerne ctaHka 2)

Machine Motion 3
(MepemeLlerue ctaHKka 3)

Machine Motion 4
(Mepemelierue ctaHKka 4)

Hold Ignition
(Vaepwanue sammraHma)

Tun

Bxon,

Beoixog,

Beoixopg,

Beuixog,

Beoixopn,

Bxon,

OnucaHue

Korpa aToT curHan aKTUBEH, Nna3MeHHaA CucTtemMa
BbIMNOJIHAET 3akUraHne ayru.

MokasbiBaeT, 4TO NPOMU30LLEN NEPEHOC AYrHU Ha NUCT. DTOT
CHrHan BbIGUMPAETCA C MOMOLLLIO NEPEMbBIYKM HA KOHTPOJSILHOM
nnate MCTOYHMKA TOKa. Ha ogHy crcTemy HyKeH TONbKO OAMH
curHan nepemetteHna. OctanbHble CUrHanbl NepemMeLLeHus
MOHO MCMOMNb30BaTh AJ1A 06beAUHEHNA HECKOJIbKUX CUCTEM
B KOH$UrypaLmo ¢ rmpraHAHbIM NOAKITOYEHUEM.

MoKasbiBaeT, 4TO NPOU3OLLEN MEPEHOC AyrH Ha NIUCT. DTOT
CUrHan BbIGUPAETCA C MOMOLLbIO NEPEMbIYKM HA KOHTPOJIBHOM
nnaTte UCTOYHWKA TOoKa. Ha ofHy crcTemy HymeH TonbKO OAMH
curHan nepemellenna. OcTanbHble CUrHamnbl NePeMELLEHNS
MOMHO MCMosib30BaTh A1 06beANHEHNA HECKONBKUX CUCTEM
B KOHOWIypaLmio C FTMPAAHAHBIM NMOAKOYEHNEM.

nOHaSbIBaeT, 4TO nNpouaoLwen nepeHoc ayrn Ha Jmcr. OT10T
CUrHan BbI6MpaeTCF| C NOMOLLbIO NepeMbI4KM Ha HOHTpOJ'IbHOIZ
nnaTe MCTOYHWKa Toka. Ha OAHY CUCTEMY HYHEH TOJIbKO OAWH
CUrHan nepemMeLleHus. OcTanbHble curHansi nepemMeLLeHuA
MOXHO MCNOJZ1Ib30BaTb AJ1A O6'be,£l,MHeHMF| HECKOJIbKNX CUCTEM
B HOHd)MpraLI,MPO C rMpnAHAHbIM NOAKNTKOYEHUEM.

nOHaSbIBaeT, 4TO NpouaoLwen nepeHoc ayrn Ha JIncCT. oTtoT
CHUrHan BbI6MpaeTCF| C NOMOLLbHO NepeMbI4KMU Ha KOHTpOJ’IbHOlZ
nnaTe UCTOYHWKa Toka. Ha OAHY CUCTEMY HYHEH TOJIbKO O4WH
CUrHan nepemMeLleHu. OcrtanbHble curHansl nepemMeLLeHuA
MOMHO MCMOJIb30BaTb A1 06BbEANHEHMUA HECKOTbKMX CUCTEM
B HOHd)MpraLI,MPO C rmpnAH4HbIM NOAKNKOYEHUEM.

Horpa aToT curHan akTMBEH, CUCTEMA OCTAETCA B pPEXMME
nopayn 3almTHOrO rasa Ao Bo3bymaeHWA Oyrv, 3afepHmBan
3axuraHne pesaka. ITOT CUrHan creayeT NPUMEHATb
OHOBPEMEHHO C MYCKOBbIM CUIHAIOM.

HPR130XD Auto Gas - 80633)J



NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA AAHHBIMU C YNy

CnucoK curHanos (npoaomKkeHue)

HanmeHoBaHue curHana Tvn OnucaHune
System Error Boixog, YKasblBaeT Ha TO, YTO B MAa3MEHHOW CUCTEME BO3HUKNA
(CuctemHan owmnbKa) owmrbKa. [1nA BbIACHEHWA KOHKPETHOrO HOMepa KoAa OLUMOKK

cnefyeT UCMONb30BaTb NOCNeA0BaTeNbHbIN MHTEPdENC.

Pierce Complete Bxog, Horpa aToT curHan akTMBEH, CUCTEMOM NPW NPOoXUre byaeT

(Mpommr sasepLueH) MCronb30BaThCA NoJaya 3alMTHOMO rasa [0 BO30YHKAEeHUA
Ayrv. Horpa curHan cHUMaeTcs, CUcTeMa NMepeRToYaeTca Ha
3alMUTHbIE pexkyLUMe rasbl. DTOT CUrHaN CrleayeT NPUMEHATb
OZHOBPEMEHHO C MyCKOBbIM CHUIHANIOM.

Corner Current Bxog, Horpa aToT curHan akTMBEH, CUCTEMA NEPEKTHOUUTCA Ha
(Tok nosopora) 3afilaHHOE Nonb3oBaTeNieM 3HaYeHe ToKa NoBopoTa.
Remote Power Bxopa Mcrnonb3yeTca Ana BRIAYEHUA U BbIKITFOYEHWA MUTAHMA.
(dmcTaHumMoHHOE

BHN roquMe/Bbleoqume)

Not Ready for Start Bbixoz Horpa curHan BrAOYeH, OH yKa3biBaeT Ha TO, YTO NiasMeHHas

(He roTos Kk sanycky) CHUCTEMA HE rOTOBA K MOJSYHYEHUIO CUrHana 3anycKka niasmbi.
OTO MOMKET BbITb CBA3aHO C OYMCTKOM CUCTEMbI UMK C ee
HaxoMAEHUEM B pPeXMME TECTUPOBAHWA rasa.

Ramp-down Error Beoixopg, YKasblBaeT Ha TO, YTO MyIaBHOE BbIKITHOYEHWE AyrK He Bbino
(OwmbKa NnaBHOro BbIKIHOYEHWA) LLONKHBIM 06pa3oM BbinonHeHo. CoKpalllaeTcs CPoK Cry*6bbi
pacxoAHbIX AeTanew.

TX+ (nepenatuuk) MocnepoBaTtenbHbIM Mepenaya c cucTems
MoaKnounTbca K NpUeMHUKY RX+ YNy

TX- (nepeaatumk) [NocnepoBaTenbHbIN [Mepenaya ¢ cuctembl
MoaxnounTbcA K NnpueMHUKy RX- Yy

RX+ [MocnepoBatenbHbIM MonyyeHne cuctemon
MoaxnounTbea K nepepatyuky TX+ YNy

RX- (npremHmK) MocneposatensHbii  [lonyyeHue cuctemom
MoaknounTbCcA K Nnepepatuury TX- YIMY

O6opyaoBaHue

Bxoabl — BO36y®OAHOTCA HU3KMM YPOBHEM CUIHamNa, C CyXMMKW KOHTaKTamu, ONTOM30/IMPOBaHHbIE

He axtunBHbI: 24 B nnn pasomkHyTas Lenb, 0 MA

AKTUBHBI: O B 1nu 3amMKHyTbIN KOHTaKT (MMHUMYM O Q, 6,5 MA; makcumym 200 KQ, 0,1 MA)
Bbixogbl — BO36y®OaOTCA HU3KMM YPOBHEM CHUIrHaNa, C OTKPbITbIMU KOMIEKTOPaMM, ONTOMU30SIMPOBaHHbIE

He aktuBHbI: f0 40 B pasomkHyTas uenb/oTKpbITLIM KonnekTop, 0 MA
PeKkomeHayeTca noBbileHWe HanpsaxeHWs Ha 24 B ana nepexona K Harpy3sKe C BbICOKUM
MMMNefaHcoM

AKTUBHbBI: MakcMmanbHbiv Beixog, 0,3 B ana Harpysku ¢ BLICOKMM MMMNEAaHCOM, NajeHue KoHaeHcaTopa Ao
5 MA UnM MUHUMaNbHOE Harpy3o4Hoe conpoTuerieHne 2 KQ)

MocnepoBaTenbHbI — nocnegoBaTenbHaa CBA3b MO NpoTokony RS422
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

MHoroTto4yeyHaa npoBoAKa

lMyck nnasmeHHoro 6roka

V}J,ep)ﬂaHMe 3aMMraHua

OKoHuaHve npoxura

——DB37

A A A A

Tok nosopoTa

lNepemelleHve cTanka 1

lMepemelugeHve cTaHka 2

lNepemelueHme cTaHka 3

lNepemelugeHue cTaHka 4

CuctemHan owmnbKa

OLwnbKa NaBHOrO BbIKMOYEHNS

<

MocneposatensHbin RS422

Cucrema HPR 1

D,MCTaHLI,I/IOHHOE BbIKNHO4YEeHNEe

Cuctema HPR 2

D,MCTaHLI,I/IOHHOG BbIKO4YEeHNE

¢---"—-"-——-"-——=-—-—--

i

Cucrema HPR 3

ﬂMCTaHLIMOHHoe BbIKNHO4EHE

¢ --------=-=-==-- —|

i

Cuctema HPR 4

‘.

ﬂ,MCTaHLIMOHHOB BbIK/IIO4EHKE

4y
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA AAHHBIMU C YNy

MHoroTto4yeuyHasa agpecauusa

Ha KoHTponbHOM nnate MCTOYHWKA TOKA UMEIOTCA ABYXMO3ULMOHHBIE NEPEKtoYaTENN B KOPyce, NpeAHa3HaYeHHble
ANA YyCTaHOBKKW MAEHTUPMKATOPA MCTOYHKK TOKA.
[Byxno3uumoHHbIe NepeKnoyaTeny B kopryce 2, 3, , 4 MCNonb3ytoTCA AJ1A YCTaHOBKW MAEHTUMKaTopa.

2 3 4 UWOEHTUDUKATOP
Boikn (Off)  Bwikn (Off) Boikn (Off) 0
Bkn (On) Boikn (Off) Boikn (Off) 1
Boikn (Off)  Bkn (On) Boikn (Off) 2
Bkn (On) Bkn (On) Boikn (Off) 3
Boikn (Off)  Bwikn (Off) Bkn (On) 3apesepBrpoBaHo
Bkn (On) Boikn (Off) Bkn (On) 3apesepBrpoBaHo
Boikn (Off)  Bkn (On) Bkn (On) 3apesepBrpoBaHo
Bkn (On) Bkn (On) Bkn (On) 3apesepBrpoBaHo

BkntoyeHWe nNUTaHWA cMCTEM C MaeHTUdUKaTOPOM O BbIMOMHAETCA CO BKIOYEHHBIM NOCeA0BaTeNbHbIM MHTePdENCOM.
BntoyeHWe NUTaHWA CMCTEM C NTHOOLIM APYrUM MOEHTUPUKATOPOM BbINOSHAETCA C BbIKOYEHHBIM MOCNEA0BaTEbHbLIM
nHTEpdercom.

[na peanusaummu mHoroto4yeuHoro uHtepderica UMY HymHo Hanpasuts komanay SLEEP (Mepentv B cnawmi
pewmm) (086), koTopas nepeseaeT BCE CUGTEMbI Ha NMHUKM B criawmii pexmm. Komanaa WAKE (Beiiti na cnawero
pewmma) (085) ¢ KOHKPETHLIM MAEHTUHHUKATOPOM CUCTEMBI BLIBEAET M3 CMALLErO PEHMMA CUCTEMY, C KOTOPOWM
HyHo B3aumogencTeoBatb HIMY. Tenepb MOXHO HanpaBuTb NOOYHO KOMaHAYy Ha 3TOT MCTOYHMK TOKa, TOr4a Kak
BCe OCTa/lbHble CUCTEMbI ByAyT UrHOpPUPOBaTh Nepefasaemble curHanbl. Korpa YIMY npekpaluaet paboty ¢ atim
MCTOYHMKOM TOKA, HYHO 0TNpaBnTb Komanay SLEEP (Mepeitv B cnawmi pemsum), a 3aTem MCNonb3yeTca KoMaHaa
WAKE (BbifiTv 13 cnawero pemuma) 418 yCTaHOBIEHWS CBA3KU CO CEAYHOLLEN CUCTEMON.

NMocnepoBaTtenbHbie KOMaHAbI

dopmar
MpoTtokon Ha ocHoee ASCII
19200 6op
8 MHdOPMALMOHHBIX pa3pALoB
1 cTonoBbIM paspag,
Bes KoHTpons no yeTHoCTH
Bes ynpaBneHus notokamm

dopmupoBaHHue Kaapa
> = Hayasio coobLLeHHA
3 paspspa naeHTdrKaTopa KoMmaHabl
HanHble
2 paspAana KOHTPOJIbHOM CyMMbl
< = KoHeL, COobLEeHHA

Mpumep: >0011C2<

KomaHpabl

B oteeTe Ha KOMaHAay 6y/:|,eT NOBTOPATbLCA Mﬂ,eHTM(I)MHaTOp KOMaHAbl, eC/in B camMon KoMaHAe HeT OLIMOOK.
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

Ta6nuua KomaHa (1 U3 14)

UpneHTnduKkaTop KomaHpa Cucrema OnucaHue
000 HELLO PyyHas cuctema YcTaHoBKa CBA3M C NNa3MEHHOM CUCTEMOW. DTy KOMaHay cneayeT
(MpweetcTaue) ynpaBneHua nopadew MCMNonb30BaTh A8 uaeHTUdMKaumnm cuctembl 800XD nnm 400XD.
rasa [Mpu NOAKMOYEHHOM BTOPUYHOM UCTOUYHMKE TOKA W BKITKOYEHHOM
ABTOMaTMYeCKan cucTema |NMTaHnM KomaHaa Bo3spatiaeT 3HadeHne «HPR800XD» BmecTto
ynpaBneHua nopadew «HPR400XD».
rasa LaHHble:
OTCyTCTBYIOT

BosBpaljaemoe 3Ha4yeHHe:

CTPOKa, UAEHTUULIMPYIOLLAA CUCTEMY
Mpumep:

>00090<
>000HYPERFORMANCE130MANUALB5<
U
>000HYPERFORMANCE130AUTO30<
U
>000HYPERFORMANCE130AUTOMIX1E<

001 VERSION (Bepcus) PyyHana cuctema [MonyunTb BEPCHIO MUKPOMPOrpaMMbl MCTOYHMKA TOKA.
ynpasneH1a nogavew DanHble:
rasa oTcyTCTRYyOT

ABTOMaTMyeckana cuctema

yNpaBeHns nopavei Bo3Bpawjaemoe 3Ha4yeHue:

MUKponporpamMmmMa MCTO4YHMKA TOKa, 3aTeéM MHUKponporpamMmmMma

rasa
CHUCTEMBI yNpaBeHnA nojayer rasa yepes npoben
Mpumep:
>00191<
>001A.0 A.25< (MCTOYHMK TOKa — BbIMycK A, cuctema
ynpasneHus nogavei rasa — BbimycK A)
002 GET_STATE PyyHana cuctema [MonyunTk TeKyllee COCTOAHME NNa3MEHHON CUCTEMBI.
(Monyuuts cocTosaHue) ynpaeneHva nogaden DanHble:
rasa

OTCYTCTBYIOT
ABTOMaTM4eckana cuctema

yMIpaBNeHns nopavei Bo3Bpaujaemoe 3Ha4yeHue:

Ko4 cocTosnua (cM. Tabnuuy V)

rasa
Mpumep:
>00292<
>002000052< (kom cocToaHua 0)
003 LAST_ERROR Pyunas cuctema Mony4nTb NocnenHIo OWKUGKY, BO3HMKLLYIO B CUCTEME.
(MocnenHAaa ownbKa) ynpaeneH1a nogaden Daunbie:
rasa

OTCYTCTBYyIOT
ABTOMaTHYECKan cucTema

yrpaBneHna nogaveit BosBpaljaemoe 3Ha4yeHHUe:

Koa owwnbkm (cm. Tabnuuy IV)

rasa
Mpumep:
>00393<
>00301165B< (koa ownbkm 116)
004 REMOTE_MODE PyuHas cuctema [MepeBecTu cucTemy B perrM AMCTaHLMOHHOIO yNpaBrieHus, YToGb!
(OdmncTaHumoHHBIM perum) | ynpaeneHus nogaden obecneynTb AMCTaHLWOHHOE yrpaBneH1e nina3mMeHHOM CUCTEMOMN.
rasa

OaHHble:

ABTOMaTHuYEeCKaa cucTema oTCyTCTBYIOT

ynpaeneHvsa nogaden

raza Bo3Bpaujaemoe 3Ha4yeHue:

1 = npuHAaTa, 0 = He npuHATa
Mpumep:

>00494<

>0041C5<

b-6 HPR130XD Auto Gas - 80633)J




NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA AAHHBIMU C YNy

Ta6nuua KomaHg (2 us 14)

UpenTndukartop KomaHpa Cucrema OnucaHue
028 READ_PLASMA_AMPS PyyHan cuctema CuunTaTtb AEMCTBUTENBHOE 3HAYEHWE TOKA MCTOYHMKA TOKA.
(Cuurartsb cuny Toka ynpasneHu1a nogadew DaHHble:
nnasmeHHom CMCTeMbI) rasa oTcyTCTBYIOT

ABTOMaTMyYeCKaa cucTema

yrpasneHna nopavedt BosBpaljaemoe 3HayeHHue:

TOK MCTOYHMKA TOKa B aMnepax

rasa
Mpumep:
>0289A<
>02801305E< (130 A)
058 SET_NOMINAL_AMPS ABTOMaTHyecKan cucTema | 3afaTb TOK MCTOYHMKA TOKA B amnepax.
(3apatb HOMUHaNBHYO ynpaeneH1a nogade [aHHble:
cuny Toxa) rasa 5-260 A (ana HPR130 orpanuderue B 130 A)
Bo3Bpauwjaemoe 3Ha4yeHue:
baKTMUECKOE yCTaHOBNEHHOE 3HAYEeHWE TOKa
Mpumep:
>05813031<
>058013061< (ycraHosutb 130 A)
064 GAS_PREFLOW_TEST_  |PyyHas cuctema BrkntounTtb nopady rasos fo Bo3bymaeHna ayru. He ponyckaerca
START (Brntounts nopavy |ynpaenexua nopadert B XOZe Pe3KkH.
ras 1o BogbywaeHua ayrv) |rasa [DaHHble:
ABTOMaTHYECKaa cuctema oTCyTCTBYIOT

ynpaeneHua nogavemn
Bosspauiaemoe 3HaueHHe:

rasa
1 = npuHAaTa, 0 = He NpuHATa
Mpumep:
>0649A<
>0641CB<
065 GAS_PREFLOW_TEST_ |PyyHas cuctema BebikntounTe nogady rasos Ao Bo3bywaeHua ayru. He gonyckaetca
STOP (Beikntounts nopavy |ynpasnenus nogavei B XOZ€e Pe3kH.
ras fo Bo36ywaeHua ayrv) |rasa OaHHble:
ABTOMaTH4eCKaa cucTema oTCyTCTBYIOT

ynpaBneHua nou,aqelh
BosBpaljaemoe 3HaueHHue:

rasa
1 = npuHAaTa, 0 = He npuHATa
Mpumep:
>0659B<
>0651CC<
066 GAS_CUTFLOW_TEST_  |PyuHas cuctema Brntountb nogady perylmx rasos. He ponyckaetcs B xofe pesku.
START (Brntounts nogady |ynpasnenus nogadei OaHHble:
PEKYLLMX ra3oB) rasa oTCyTCTBYIOT

ABTOMaTMYECKaA cucTema

yrpaBneHna nopmavedt BosBpaljaemoe 3HayeHHue:

1 = npuHAaTa, 0 = He NpuHATa

rasa
Mpumep:
>0669C<
>0661CD<
067 GAS_CUTFLOW_TEST_ |PyyHas cuctema BeoikntounTh nogady pemylimnx rasos. He nonyckaerca B xoae
STOP (Beikntounts nopavy |ynpasnenus nopavei pe3sKM.
PEHYLUMX ra30B) rasa Daunble:
ABTOMaTH4eCKan cucTema oTCyTCTBYIOT

ynpaBneHna nogaven

rasa BosBpaljaemoe 3Ha4yeHHue:

1 = npuHAaTa, 0 = He npuHATa
Mpumep:

>0679D<

>0671CE<)
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

Ta6nuua KomaHg (3 us 14)

UpenTudukartop KomaHpa Cucrema OnucaHue
068 SYSTEM_RESET PyyHan cuctema CHATb COCTOAHMA OLUIMBOK M BO30OGHOBUTL aKcMyaTauuto. Komanaa
(C6pocuts cuctemy) yrnpaBnieHWa nopaden NPUHMMAETCA TOMBKO TOTAQ, KOrAa CUCTEMA HaXOAMTCA B COCTOAHMM
rasa owwKbKHM 3aBeplueHna paboTsl (kog ownbku > 79,
ABsTOMaTHUeCKan cucTema|a coctosHue = 14).
yrnpaBnieHWa nopaden DaHHble:
rasa OTCYTCTBYIOT
Bos3Bpawaemoe 3Ha4eHHUe:
1 = npuHAaTa, 0 = He npuHATa
Mpumep:
>0689E<
>0681CF<
070 SET_CORNER _ Pyunan cuctema Horpa aktmeupyetcs Beoa, komaHasl CORNER CURRENT, nctouHmk
CURRENT (Tok ynpaeneHua nogaden TOKa NepeKmoYaeTCA Ha yKa3aHHOE NPOLEHTHOE 3Ha4YeHWe TOKa.
noBopoTa) rasa Daunble:
ABTOMaTUYeCKaa cuctema 00 OT TOKa peaKm (50_1 00 0/0)
yrnpasneHus nopaden 50=50 %
rasa
BosBepaujaemoe 3Ha4yeHHe:
[OCTUIHYTOE 3HaYeHue B %
Mpumep:
>0707503<
>070007563< (ycraHoBUTL 75 %)<
071 MANUAL_PUMP_ PyyHas cuctema McnonbayeTtca ana nogaeneHna NporpaMmMHOro yrnpasieHna
CONTROL (PyuHoe yrnpasneHua nopaden HacocoMm oxnamaarolen xuakocti. Ecnu B cucteme nveetca
ynpasneHue HacocoMm) |rasa HeycTpaHMmasn OLIMGKa, NoAaBHTb yNpaBleHne HaCOCOM
ABTOMaTMYeCKas crcTema | HeBO3MOMKHO.
ynpaeneHna nogavem OaHHble:
rasa 1 = nofaBuTL NPOrpaMMHOE yrpaBneHHe N1A NPUHYAWTENLHOMO
BKJIHOYEHWA Hacoca, O = HacoC ynpaBnsaeTCA CUCTEMHbIM
nporpamMmMHbIM 06ecrneYeHneM, MoAABNEHUE BbIKITHOYEHO
Bos3Bpawjaemoe 3Ha4eHue:
1 = npuHAaTa, 0 = He npuHATa
Mpumep:
>0711C9<
>0711C9<
072 GET_CONTROL_ Pyunan cuctema BosBpallaet BHyTpeHHee ynpaensatoLLee HanpaxKeHe MCTOYHUKA
VOLTAGE ynpaeneHua nogaden TOKa
(BryTpeHHee rasa Daunble:
ynpasnstoLlee ABTOMaTHYecKan cucTema oTCyTCTBYOT
HanpsAmeHue) yrnpasfieHWs nopaden
raza BosBspauiaemoe 3HauyeHHe:
Hanpsmerue (1/10 B)
1200 = 120,0 B
Mpumep:
>07299<
>07212005C< (120,0 B)
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA AAHHBIMU C YNy

Ta6nuua KomaHg (4 us 14)

UpenTndukartop

KomaHpa

Cucrtema

OnucaHue

074

GET_IO_STATUS
(Coctosnue
BXOJa-BbIX0a)

PyuHas cuctema
ynpasneH1A nopave
rasa

ABTOMaTHYecKas cuctema
ynpasneH1A nopave
rasa

Cuutatb COCTOAHKE NOPTOB BBOAA-BLIBOAA NpOLIECCOpa LiMdPOBOMA
06paboTku curHanos. OnucaHre Kakagoro paspsaaa ana noptos A—F
CM. B NepevyHe BBOAOB-BbIBOAOB.

IaHHble:
OTCYTCTBYHOT

Bo3Bpaujaemoe 3HayeHue:

PA00000000 PB00000000 PC00000000 PDO0000000
PE00000000 PFO0000000

B BosBpauiaemom 3HaueHun noptel A—F pasgenatoTca npobenamu.
Lindpel npeactaenaoT coboi 3anuck B AECATUHHOM CUCTEME
[IBOMYHOrO 3HaueHMA ana nopta. 1 = BKA, O = BbIK/.

Mpumep:

>0749B<

>074PA00000100 PBO0O000000 PC00010101 PDO0100000
PE00010000 PF10000000B7<

078

SET_ALL_GAS_FLOWS
(3apatb BCE CHOpPOCTH
NOTOKa rasa)

ABTOMaTMYecKan cucTema
ynpaeneHna nogavev
rasa

38,El,aTb BCE& CKOPOCTHK NOTOKa rasa.

3apaHHoe 3HaueHne cmecu N, 1 3apaHHoe 3HaveHne cmecn Gas 2
NPUMEHMMbI TOSIbKO TOTAa, KOraa B Ka4ecTBe MiasmoobpasytoLlero
rasa MCrnosb3yeTca ra3oBas cMechb, Takasa Kak H35—N,. B npoTtvBHOM
clly4ae 3TMM ABYM BeNMYMHaM crieyeT NpUcBouTb 3HaveHue 0.

3HaueHune 0 B KayecTBe 3a4aHHOMO 3HaveHus ana cmecu N,
NpUBELET K TOMY, 4TO CUCTeMa 3akpoeT SV12, aneKTpoMarH1THbIN
knanaH ansa cmewmnsanna N,. 3HadeHre O B KayecTBe 3aaaHHOrO
3HaveHua ana cmecu Gas 2 NpUBEAET K TOMY, YTO cMCTEMA
3akpoeT knanaH SV13 u otkpoeT SV14. 3710 nprBeaeT K ToMy, 4TO
NoCTynatoLLMi ras 6yaeT 06X0AMTb SNIEKTPOMArHUTHbIM KnanaH 2 v
nocTynaTb HaNPAMYHO Ha BbIXOL CMCTEMbI CMELLIMBAHMS.

laHHble:

yepes npoben yKasblBaloTCA:

nogava nnasmoobpasytolero rasa npu peake (0-99 dyHT/Ke.
AtONM),

nogava nnasmoobpasyollero rasa Ao Bo36ywaeH1A ayru
(0-99 dyHT/KB. Atoim),

nopava sawmtHoro rasa npu peake (0—-99 ¢yHT/KB. Atonm),
nopaya salwmuTHoro rasa Ao Boabymaenus ayrv (0-99 dyHT/KB.
LHoiM),

3BapaHHoe 3Havenve ana cveck N, (0-100 pyHT/KB. Aroim),
3anaHHoe 3Haverue ana cmeck Gas2 (0—100 dyHT/KB. Aroim).
Bo3Bpawjaemoe 3HauyeHue:

1 = npuHAaTa, 0 = He npuHATa

Mpumep:

>07855 45 35 25 50 50AB<

>0781D0<

HPR130XD Auto Gas - 80633J

b-9



NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

Ta6nuua KomaHg (5 us 14)

UpenTndukartop

KomaHpa

Cucrtema

OnucaHue

079

GET_PS_INFO
(MonyunTs MHbopmMaLmio
M3 Nnas3mMeHHOM
CUCTEMBI)

PyyHan cuctema
ynpaBsneHus nopadem
rasa
ABTOMaTHuecKan
cucTeMa yrnpasneHus
nogaven rasa

BoasBpaluaeT 3Ha4eHWs AaBNeHUH, COCTOAHWE CUCTEMbI M CUCTEMHYHO
OLIMBKY Yepe3 npobesbl

OdaHHble:
OTCYTCTBYIOT

Bo3Bpauwjaemoe 3Ha4yeHue:

AaBneHve NNasmMoobpasyloLLero rasa npu pesKe

(0044 = 44 dyHT/KB. ArONM)

[aBneHWe NNasmMoobpasytowero rasa 4o Bo36yHAeHUS Lyru
(0044 = 44 dyHT/KB. AtOMM)

[aBneHWe 3awnTHOro rasa npu peske (0044 = 44 dyHT/KB. AoNm)
[aBneHWe 3alUMTHOIO rasa 4o BO3BYMASHUS Ayru

(0044 = 44 dyHT/KB. AtOMM)

3afaHHoe 3HadeHre Toka (B amnepax)

cocTosaHue cuctemsl (cm. Tabnuuy V) (0003 = cocTtosaHue 3)
cucTemHas ownbka (cm. Tabnuuy V) (0000 = owmbra 0)
faeneHve pewywero rasa 1 (0044 = 44 ¢yHT/KB. AtoNM)
naenexve pewyuero rasa 2 (0044 = 44 ¢yHT/KB. Aronm)
nasnenve Ha exoae cmecu N, (0044 = 44 ¢yHT/KB. AtoNM)
faeneHve Ha exoge cmecn Gas?2 (0044 = 44 GyHT/KB. ArONMM)

Mpumeuanue. Npur KOHPUrypaLMKU C UCMONL30OBAHUEM Py4YHOM
CUCTEMbI yrnpaBrieHnA nop,aqeﬁ rasa He USMepPAKTCA 3HaA4YeHNA OnAa
pexyLiero rasa 1, pexyliero rasa 2, AaBneHusa Ha Bxoge cmecu N, 1
faBneHuna Ha Bxogde cmecv Gas 2.

Mpumep:

>079A0<

>079PC0044 PP0042 SC0034 SP0035 CS0040 STO003 ER0000
CG0000 CG0000 MV0O000 MVOOOODE<

084

DOWNLOAD_
SOFTWARE
(3arpyautb M0O)

B HacToAwmMM MOMeHT
He peasM3oBaHa B
cuctemax HD4070 n
HPR

MOANEKUT
onpeaeneHunto

3arpyaunTb HOBYHO MUKPOMPOrpamMmmMy B MiadMEHHY0 CUCTEMY.

OdaHHble:

noaNnexuT onpeaeneHnto
Bo3Bpaujaemoe 3HayeHue:
1 = npuHAaTa, O = He npuHATa
Mpumep:

noanexuT onpeaeneHno

085

WAKE (Bbititvt u3
CMALLEro pexnma)

PyyHasa cucTtema
ynpaeneHua nogaven
rasa
ABTOMaTMYecKan
cucTeMa yrnpasneHun
nopjayen rasa

Ora KOMaHAa 1Ucnonb3yeTca AsAa BblIBOAa CUCTEMbI M3 CMNALLEro pexunma
1 BKIIOYEHWA ee nepegatynKa asia CBA3U Nno MHOFOTOYEYHOM JIUHWH.

OaHHble:

VlﬂeHTVId)I/IKaTOp CUCTEMBI, 3ap,aBaeMbu?| ﬂ,ByXI‘IOSI/ILI,VIOHHbIMVI
nepexknoYaTenamMmm B Koprnyce, KoTopble pacnonoXeHbl Ha rnevyatHom
nnarte.

Bo3Bpaljaemoe 3Ha4YeHHe:
39XO KOMaHAbl

Mpumep:

>0850CD<

>0850CD<

086

SLEEP (Mepetv B
CMALLMI PEKIM)

PyuyHan cuctema
ynpaBsneHus nopaden
rasa
ABTOMaTHyecKan
cucTeMa yrnpasneHus
nogaven rasa

[atb Bcem cucTemMam Ha JIMHUK KOMaHZy OTKIHOUYUTL CBOM NEPEaaTYUKM
OaHHble:

OTCYTCTBYIOT

Bos3Bpawaemoe 3Ha4YeHue:

OTCYTCTBYOT

Mpumep:

>0869E<

HeTt oTtBeTa
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA AAHHBIMU C YNy

Ta6nuua KomaHg (6 us 14)

UpenTudukarTop KomaHpa Cuctema OnucaHue
087 BROADCAST Pyunas cuctema [aTtb BCEM cucTemMam KOMaHAy Mosyvatb CUMrHasbl, HO HE OTBEYaTb Ha HKX.
MODE (Pexum ynpaenenu1a nogaden | [laHHble:
UJMpOHOBeLLI,aTeJ'IbHOljl rasa OTCYTCTBYOT
nepesasv) ABTOMaTHYeCKan BosBpaliaemoe 3HayeHHe:
cucTema ynpasnenna | orcyteraytor
nogayen rasa Npumep:
>0879F<
HeT oTBeTa
094 READ_GAS_ PyyHan cuctema CuuntaTb 3Ha4eHWn AaBneHns rasa.
PRESSURES ynpasneHua nogade | [laHHble:
(Cuntatb gaBnenve |rasa oTCyTCTRYIOT
rasa) AsTOMaTHUYECKAA Bo3Bpallaemoe 3HaueHue:
cucTema ynpasneHna | nagneqme nnasmooGpasyiollero rasa npu peske (GyHT/KB. aroim),
nonauen rasa [aBnieHye nnasmMoobpasyrowero rasa fo Bo3bywaeHus ayru (GpyHT/Ke.
AtoM),
[aBnieHWe 3aluMTHOrO rasa npv peske (GyHT/KB. Atonm),
AaBneHWe 3aluMTHOrO rada Ao Bo3bymaeHna ayru (GyHT/KB. aronm),
nasnenve pewyero rasa 1 (GyHT/KB. Atonm),
naeneHve pemyuero raza 2 (GyHT/KB. Aoim),
nasnenve Ha Bxoge cmecu N, (byHT/KB. Atonm),
naenexve Ha Bxoae cmeck Gas2 (GyHT/KB. arom),
yepes npober.
3HayeHWA yKa3blBaloTCA B GyHTaX Ha KBaLPATHbIM AOMM
(0007 = 7 byHT/KB. AtokM)
Mpumep:
>0949D<
>094PC0007 PP0036 SC0016 SP0003 CG0000 CGO000 MV0O000
MV00005D<
095 SET_ALL_ ABTOMaTHYECKaA 3apaTtb BCce nepemeHHble A paboThl Nna3ameHHon cuctembl. MpU cmeHe
PARAMETERS cvcTema ynpaeneHvs | MOCTYNaroLMX ra3oB HCTOYHUK TOKa NepernaeT B COCTOAHUE
(3aparb Bce nopaveit rasa O4YMCTKU. CMeHa TMna rasa HelonycTMMa, Koraa BbiNosiHAeTCA
napameTpbl) pe3ka (cocToaHue 4 — coctoaHue 10).

3ap,aHHoe 3Ha4yeHne cmecu N2 1 3ajaHHOe 3Ha4YeHne cMmecH Gas 2
NPUMEHNMbI TOJTIbKO TOrA4a, Korga B KayecTtee nna3M006pa3yrou.|,ero rasa
MCnonb3yeTca rasoBaA CMecCb, Takaa Kak H35—N2 B NPOTHUBHOM Clly4ae
9TUM ABYM Be€NHU4YUHAM CreayeT npuCcBOUTb 3HaA4YeHUe 0.

3HaueHure O B KayecTBe 3a4aHHOro 3HaveHua ana cmecu N, npuseset

K TOMy, 4TO cucTeMa 3aKkpoeT SV12, aneKTpoMarHUTHbINA KnanaH Ans
cvewmsanua N,. SHaveHre O B KayecTBe 3a4aHHOMO 3HaYeHWA A8 CMecH
Gas 2 npuBefeT K TOMy, YTO cUCTema 3akpoeT KnanaH SV13 u oTkpoeT
SV14. 310 npvBeAeT K TOMy, YTO MOCTynatLwmi ra3 6yaet 06xoauTsb
3NEKTPOMArHUTHBIM KnanaH 2 1 NocTynaTtk HaNPAMYHO Ha BbIXOZ, CUCTEMbI
CMeLUMBaHKA.

AaHHble:

3apaHHoe 3HadeHue Toka (5—130/260/400 A),

npoLueHTHaA Aona Toka nosopota (50—100 %),

Kog Tvna nnasmoobpasytolwero rasa (ucnonssosats Tabnuuy V1),
Koz TMna sawmTHoro rasa (Mcnonbsosatb Tabnuuy VI),

3ajaHHOE 3HaYeHWe pacxoa nNnas3mMoobpasyroLero rasa npu pesxe
(0-99 dyHT/KB. AtONM),

3ajaHHOE 3HaYeHWe pacxofa nNnas3mMoobpasyroLero rasa Ao Bo36yKaeHUsA
nyrv (0—-99 byHT/KB. Atom),

3afjaHHOe 3HaYeHWe pacxosa 3alMTHOrO rasa npu peske

(0-99 dyHT/KB. AtONM),

3ajaHHOE 3HaYeHWe pacxofa 3alMTHOMO rasa A0 Bo36YwAeHUA 4yrv
(0-99 dyHT/KB. AtONM),

3anaHHoe 3HadeHue ana cmeck N, (0-100 dyHT/KB. Atoim);
3afiaHHoe 3HadeHve ana cveck Gas 2 (0—100 dyHT/KB. AOMM),
yepes npobern.

BosBpalijaemoe 3Ha4yeHHe:

1 = npuHnaTa, O = He NpuHATa

Mpumep:

>095100 75 1 6 55 45 35 25 00 0084<

>0951CF<

HPR130XD Auto Gas - 80633J
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

Ta6nuua KomaHg (7 us 14)

UpeHnTuduKaTop KomaHpa Cucrema OnucaHue
096 SET_INLET_GASES |AsTomatuyeckas 3apatb nocTynatoLime rasbl A7 aBTOMaTUYECKOM CUCTEMbI
(3apatb noctynatowme | cuctema ynpaeneHua | ynpaenenuna nopader raza. lpyM cMeHe NOCTynaloLWKUX ra3os
raabl) nopjayen rasa MCTOYHHUK TOKa nepenaeT B COCTOAHUE OYUCTKU. CMeHa
THNa rasa HeaoNycTUMAa, KOraa BbINOJIHAETCA pe3Ka
(cocToaHue 4 — cocToaHue 10).
OaHHble:
KoZ Tvna nnasmoobpaaytowero rasa (cm. Tabnuuy VI),
Ko Tvna sawmTHoro raza (cm. Taénuuy VI),
yepes npobern.
BosBpaljaemoe 3Ha4eHHe:
1 = npuHAaTa, 0 = He npuHATa
Mpumep:
>0961 626< (3anath B KauecTse nnasmoobpasytouiero rasa O,,
a B KayecTse 3awmMTHoOro rasa N,)
>0961D0<
097 READ_CORNER_ PyyHasa cuctema CuunTaTb NPOLEHTHOE 3HAYEHWE TOKA NOBOPOTA
CURRENT (Cuutats  |ynpasnenus nogauei DaHHble:
TOK NOBOPOTA) rasa oTcyTCTRYIOT
ABTOMaTHyecKas i
cHCTeMa ynpasneHua BosBpaljaemoe 3Ha4yeHHe:
nopavedt rasa MPOLEHTHOE 3HaYEHWe
Mpumep:
>097A0<
>09700756C< (75 %)
098 GET_INLET_GASES |PyyHasa cuctema CunTaTh TUMbI NOCTYNAOLLMX ra30B
(Cuntath cBEAEHMA O |ynpasneHWa nopavei [aHHble:
NOCTynaKLmX rasos) |rasa oTCyTCTBYIOT
ABTOMaTH4ecKan
CHCTEMA yrpaBNeHNA Bo3Bpaljaemoe 3Ha4eHHe:
nozayer rasa Ko4 Tvna nnasmoobpaaytowero rasa (cm. Tabnuuy VI),
KOZ, TMNa 3alMTHOro rasa (cm. TabnuLy V),
yepes npobern.
Mpumep:
>098A1<
>0980001 000648<
(nnaamooGpasytowmii ras = O, a 3aWnTHbIN ra3 = N,)
099 GET_GAS_FLOWS ABTOMaTH4YecKas CuuTatb 3agaHHble 3HaYeHWA 1A ra3os
(Cuuratb 3agaHHble cACTEMA YNPaBNeHna | nayupie:
3HaueHuAa A4 rasos) |nopaveit rasa oTCyTCTBYIOT
BosBpaujaemoe 3Ha4eHHue:
3apaHHoe 3HaYeHWe pacxofa nnasmoobpasytoLero rasa npu peske
(byHT/KB. OtOKM),
3afaHHoe 3HaveHWe pacxoda nnasmoobpasytoLero rasa Ao
B036yaeHua ayrv (GyHT/KB. Aroim),
3afj@aHHOE 3HAYeHMe pacxosa 3alMTHOrO rasa npu peske
(byHT/KB. AtONM),
3apaHHOE 3HaYeHWe pacxofa 3alMTHOro rasa 0 BO30OyHAEHWA oyrv
(byHT/KB. OtOKM),
BapaHHoe 3HaueHne pacxopa cmecn N, (GyHT/KB. aroim),
3afaHHoe 3HadeHue ana cmecu Gas 2 (byHT/KB. aronm),
Yyepes npobern.
(55 = 55 pyHT/KB. AtOMM)
Mpumep:
>099A2<
>0990055 0045 0035 0025 0050 0050EE<
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA AAHHBIMU C YNy

Ta6nuua KomaHz (8 us 14)

nogayen rasa
ABTOMaTH4eCKan
cucTEMa yrpaBneHus
nogayen rasa

ynpasnstoLLme faHHbIe)

UpeHnTuduKaTop KomaHpa Cucrema OnucaHue
100 GET_CONTROL_ PyyHana cucTtema CunTaTb BHYTPEHHWE yNpaBnAtoLLIMe JaHHbIEe:
DATA (Monyuunts ynpaBeneHus

ana HPR130/HPR260 vcnonbayetca uHeepTtop A;
ana HPR260 vcnonbayetca nHseptop B.

BosBpataeman ctpoka ogmHakosa Kak ana HPR130, tak n gna HPR260.
HanHble ana neeepTopa B moxHo npowrHopuposats ana HPR130.

Temnepatypa uHseptopa A (Heo6paboTaHHas aHanoroso-Lvdposas
Temneparypa, 0-1023),

Temnepatypa uHseptopa B (HeobpaboTaHHan aHanoroso-umpposas
Temnepatypa, 0—1023),

nnHelHoe Hanpsawenune (1/10 B, 0-2400), 240,0 B nepem. Toka,
noToK oxnamaarouen xuaxkocti (1/100 rannoH/mun, 0—440),

4,40 rannoH/muH,

TemnepaTtypa OxNaKAaroLen MuaKocti (HeobpaboTaHHas aHanoroso-
undposan Temneparypa, 0-1023),

Temnepatypa TpaHcdopmatopa (HeobpaboTaHHas aHanoroso-undpposan
Temneparypa, 0-1023),

TOK nHBepTopa A (0-130 A),

ToK nHBepTopa B (0-130 A),

TOK pabouero kabens (0—130/260 A),

3apiaHHoe 3HadeHWe uHeepTopa A (5—130 A),

3a1aHHOe 3HaueHWe nHeepTopa B (5-130 A),

LLIMM uHeepTopa A (100 % = 1070),

LLIMM uHBepTopa B (100 % = 1070),

OaHHbie:
OTCYTCTBYHOT

BosBpaljaemoe 3Ha4eHHe:

MHPOPMALIMA BbilLE yKa3blBAETCA Yepes npober.

Mpumep:

>10091<

>100CAT0482 CBT0021 LVOO0118 CFL0009 CTP0481 TTP0481
CACO0001 CBC0014 WLC0005 CAS0000 CBS0534 PWMAO0000
PWMBO00000B<

101 SET_IO_STATUS PyyHas cuctema
(3apatb cocToaHve ynpaeneHun
BXOAa-BbIX0Aa) nogayen raza

ABTOMaTHyecKan

cucTeMa yrnpasneHun
nogadyen rasa

Orta KomMaHAa AaeT NoMb30BATENO BO3MOKHOCTb BRIHOUUTL MK
BBIK/IOYUTB Ka/abli BbIXOA npoueccopa. MNocne oTnpasku aToM KoMaHas!
cnenyet oTnpasuTb komanay SYSTEM_RESET (C6pocuTts cuctemy) ans
BOCCTaHOBJIEHUA COCTORHWA npoLueccopa. Bxoabi-Bbixoas! yKasbiBatoTcs
B CNEAYIOLEM NOPALKE.

OaHHble:
1 = BKN, O = BbIKN AJ18 KAKA0r0 KaHana Bxoga-Bbixoga

Bosepawaemoe 3sHaYeHHe:
1 = npuHAaTa, O = He NpuHATa

UCTOYHHUK TOKa

Pene BcnomoratensHom oyrv

Pene Habpoca packpos

BrkntoyeHre BcnomoraTensHoM ayru
OneKTpoaBUrartenb Hacoca OXNawaatoLen KUOAKOCTH
PaspelueHo «MArkoe» sakuraHue
Ouwwmbka YNy

OwwnbKa nnaesHoro seikAoYeHKs YIMY
Baxurartens

3ambikaterns

[Mepemeluenure annapata YIMY
BanacHow Bbixog YIMY

3anacHow BbIXoA,

Mpumep:
>101111111111111DD< = Bce BbIx0oAbl BKIOYEHbI
>1011C3<

HPR130XD Auto Gas - 80633J
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

Ta6nuua Komanpa (9 us 14)

UpnenTndpukarTop HomaHpa Cucrema OnucaHue
102 SET_GAS_IO_FROM_PS |PyyHan cuctema OTa KoMaHAa AaeT Nosb30BaTenNto BO3MOKHOCTb BKITHOUYUTL MUK
(3apatb Bxoabl-BbixOAb | ynpasneHua BbIKMIOUNUTb KamAbIM BbIXOA, Npoueccopa. [ocne oTnpaBku aTOM KOMaHAb!
rasa 3 nnasmMeHHom nogjayen rasa cnenyet otnpasuTb Komaray SYSTEM_RESET (C6pocuts cuctemy) ans
CUCTEMbI) ABTOMaTMYECKan  |BOCCTaHOBMEHUA COCTOAHWA npoLeccopa. Bxoabi-Bbixoabl yKasbiBatoTCA
cuctema B CrefytoLLeM nopnake.
ynpasnenna MpumeyaHue. Mpu BbIGOpE KNanNnaHOB rasa HY}HO NPOABUTb

nopayen rasa

OCTOPOKHOCTb C TEM, YTOGbI He ALONYCTUTb
CMeELUMBaHWA TOMUBA C OKUCITUTENAMH, YTO
npueeaeT K GOpMUPOBAHHUIO FOPHOYEH CMECH.

aHHble:
1 = Bk, O = BbIKN OJ18 KaXA0ro KaHana Bxoga-Bbixoga

BosBpaluiaemoe 3HauyeHHe:
1 = npuHAaTa, 0 = He npuHATa

PyuyHas cucTtema ynpasneHUA nopayen rasa

Moaada 3alMTHOrO raga Npu pesKe (Svie)
Kann6poska o6sona (8V13)
Mopava nnasmoobpasytoLiero rasa npu peske 1 (Svi14)
KnanaH nnaBHOro BbIKNOYEHNA (SV20)
Mopaya 3alwmTHOro rasa 4o BO36GyKAeHWUA oyru (8v17)
Mopava nnasmoobpasytoLiero rasa Ao BO36YyHOEHUA Ayru (SvV18)
Moaada nnasmoobpasytowero rasa npy peske 2 (SV19)
Mopaya nnasmoo6pasytolero rasa H35 npu peske 2 (Sv12)
3anacHoi knanaH (SV15)
Mopaya 3awmtHoro rasa O, npu peske (Sv4)
Monava 3awmTHOro rasa (Boaayxa) npu peske (SV5)
Mopaya 3awmTHoro rasa N, npu peake (Sve)
Mopaya Bo3ayxa [0 BO3GYHAEHWUA Ayru (Sv7)
Mopaya raza N, o BO36GywaeHWs oyru (Sv8)
Mopaya nnaamoo6pasytowero rasa (803ayxa) npu peske 2 (SV9)
Monada nnasmoobpasyowero rasa (sosayxa) npv peske 1 (Sv1)
Mopava nnasmoo6pasytoutero rasa O, npu peske 1 (Sv2)
Mopava nnasmoo6pasytouiero raza H35 npu peske 1 (SV3)
Moaada nnasmoobpasytowero raza0, npu peske 2 (Sv10)
Mopava nnaamoo6bpaaytolero rasaN, npu peske (Svi1)
ABTOMaTH4YeCKaAa cCUCTeMa ynpaBreHUsa nopaven rasa

Bnyck O, (Sv1)

Bnyck Bosayxa (Sv2)

Bnyck Bosgyxa 2 (Sv3)

Bnyck H5 (Sva)

Bnyck H35 (SVv5)

Bnyck F5 (Sve)

3anacHom Bbixog, 1 (BanacHoi)
KnanaH nnaBHOro BbIKMOYEHMA (Sv16)

He XD = 3anacHom Bbixop, 2, XD = Bnyck2 Ar (SV15)

Gas 2 6e3 cmeluMBaHWA (Sv14)

Cwmecb Gas 2 (SV13)

Cwecb N, (Sv12)

Bnyck N, (Sv11)

Bnyck Bosayxa 3 (Sv10)

Bnyck N, (Sv9)

Bnyck O, (Sve)

He XD = snyck CH4, XD = Bnyck1 Ar (Sv7)

Mpumep:

>1021111111111111111111167<

>1021C4<
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA AAHHBIMU C YNy

Ta6nuua KomaHg (10 us 14)

Upentndurkartop KomaHpa Cucrema

OnucaHue

114 READ_INPUTS
(Cuwntats BXOALI)

PyyHan cuctema
ynpaBsneHua nopadem
rasa
ABTOMaTHyeCKan
cucTeMa yrnpasneHus
nogaven rasa

Ora KomMaH4a BO3BpaLLaeT COCTOAHWS BXOAO0B Ha MevaTHOM nnare.
JaHHble:
OTCYTCTBYHOT

BosBspaujaemoe 3Ha4yeHHe:

1 = BKN, 0 = BbIKN

UCTOUYHMK TOKa

MocneposatenbHan nporpaMva

Myck nnasmeHHoro 6noka

YpepwaHue 3amuraHua

Paza OK

BoiaBnexue gyru

OKoH4aHWe npoxura

Tok nosopoTa

PesepBHbii 3anyck

MocneposatenbHbIM MaeHTHMdUKaTOp O
MocneposatenbHbIM MaeHTMKKaTOp 1
MocnepoBatenbHbIN MaeHTUdHUKATOP 2
[Byxno3nLMoHHbIM Nepekntoyatens B kopnyce N2 1
[Byxno3numoHHbIN NnepexntoyaTens B Koprnyce N2 5
[Byxno3nuMoHHbINM NepekntoyaTesb B Kopryce N2 6
[ByXno3nULMOHHBIM Nepekntoyatenb B kopnyce N2 7
[Byxno3numoHHLIN NnepexntoyaTens B Kopryce N2 8
Meperpyska no Toky MHBepTopa A

Meperpyska no Toky MHBepTopa B

Mpumep:

>11496<

>114000000000000000000F6<

117 READ_GAS_INPUTS_ |PyuHas cuctema
FROM_PS (Cuuratb yrnpaeneHva nogaden
BXOAbI-BbIXOAbl ra3a 13 |rasa

nnasmeHHomn cuctemsl) |AsTomartnueckas
cucTema ynpasneHus
nopayen rasa

Ora KomaHga nossonaeT UMY onpalumeath BXoAbI-BbIXOAbI
CUCTEMbI yNpaBieHna nofJaden rasa, Hanpaenaa KoMaHay Ha
nocneaoBaTenbHbIM MOPT Ha KOHTPOTBbHYHO NaTy MCTOYHWKA TOKa.

OaHHbIe:
OTCYTCTBYHOT

BosBpau.l.aemoe 3Ha4YeHue:
1 = BKN, 0 = BbIKN

PyuyHasa cuctema ynpaBneHUa nopayen rasa
Boi6path ownbKy

Boi6paTb cocToAHWe

Test preflow (TecT nogadm rasa 4o BO36ywAEHWA Ayr)
Test cutflow (TecT nogauv rasa npu peske)
MocnepoBatenbHbIn naeHTMdKUKaTOpP paspaa 0
[MocnepnoBatenbHbIM MaeHTUdUKaTOP pa3pag, 1
MocneposatenbHbIN MaeHTUdKUKaTOP paspaa, 2

ABTOMaTH4YeCKaAa cMucTeMa ynpaBfeHUA nopaven rasa
[1031POBOYHbIM ABYXMO3ULIMOHHBIM NEpeKtoyaTesb B kopryce 2
[1031POBOYHBIM ABYXMO3ULMOHHLIV NepeKntoyaTesb B kopnyce 3
[1031MpOBOUYHbIN ABYXMNO3ULIMOHHDIV NEpeKtoyaTens B Kopryce 4
BbiGpaTh ABYXNO3WLMOHHBIM NepekntoyaTens B Kopnyce 1
Bbi6paTh ABYXMO3MLIMOHHBIN NepeKktoyaTesb B Kopnyce 2
Bbi6paTh ABYXMO3MLIMOHHLIN NepeKnoyaTtesns B Kopnyce 3
BbiGpaTh ABYXMO3MLIMOHHBIN NepektoyaTtens B Kopnyce 4
[1031pPOBOYHBIM ABYXMO3ULMOHHBIN NepertoyaTtenb B kopnyce 1

Mpumep:
>11799<
>1170000000E9<
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

Ta6nuua KomaHg (11 us 14)

UpneHnTnduxatop

KomaHpa

Cuctema

OnucaHue

121

LEAK_CHECK_MODE
(Pemwnm npoBepku Ha
yTEUKM)

PyuHan cuctema
ynpaeneHua nogaden
rasa
ABTOMaTHYecKan
cucTema ynpasneHua
nogayen rasa

OTa KoMaH[a NepeBOAUT CUCTEMY B PERMM BbIABMIEHWA yTEYEK.
CyuwectayeT 3 Takux pexuma. Pexunm N2 1 — 370 pemmm nposepku
Ha repMeTUYHOCTb Ha BxoAe. OH MCNoNb3yeTCA ANA NPOBEPKHU, He
NPOMYCKaOT NI ANEKTPOMarHUThl Ha BXOAE ras, KOTOPLIA NPOXoanT
yepes KnanaH, Aame Korga dM1eKTpoOMarHWTbl 3aKpbIThl.

Pexmm N2 2 npencraBnAeT co6o pemM NPOBEPKU Ha repMETUYHOCTb
CUCTEMBI, PU KOTOPOW NPOBEPAETCA HaNIMYKE YTEYEK M3 CUCTEMbI B
atmocoepy. Pexunm N2 3 — 310 TecT noToka Yepes knanaH Burkert.
TonbKo ANA aBTOMaTUYECKKX CUCTEM yrnpaBneHUa noaayen rasa.

[nA BEINONHEHMA TecTa Ha FrePMETUYHOCTL Ha BXOAE B CUCTEME
[OIKHO NpUcyTCTBOBaTh AaeneHne B O GyHTOB Ha KBaZpaTHbIV A0NM
Ha BCex KaHanax rasa, npuyem 370 AaBfieHUe JOSIKHO COXPaHATLCA.

,D,J'IH BbINOJSIHEHMA TeCTa HA TePMETUYHOCTb CUCTEMbI CUCTEMOW JOMKHO
HarHeTaTtbCA AaB/ieHne BO BCe ra3oBble JIMHUK, NOCNe 4Yero ato
AaBneHne A0JIKHO noaaepHmnBaTbCA.

B xone Tecta notoka yepes knanaH Burkert nposepstoTca oxkmaaembie
3HaYeHUA WMPOTHO-UMMyNbCHOM MoaynaumK (LUMM) ana sapaqHoro
AaBneHnA U BbINMOIHAETCA TeCT MNj1aBHOMoO BbIKIKOYEHWUA rasa.
MPUMEYAHME. 3TOT TecT BbINOMIHAETCA C UCMONIb30BaHHUEM
pacxogHbIX AeTanen gna ucnonb3oBaHUA B npouecce 130 A
0,/BO3ayX U ¢ HacTponKou npouecca 30 A O0,/0,

[nAa BbiNnONHeHUA Kaxporo Tecta TpebyeTtca nopaaka 40 cerkyHa.

OTa KomaHAa 6yaeT NPUHATA TOMBKO B TOM Crly4ae, €CiM UCTOUHMK
ToKa npebbisaet B coctosaHum IDLE2 (03).

Mocne 3aBepLUEHWA NPOBEPKK FrEPMETUYHOCTU CUCTEMY CrieayeT
nepesecTu B pexunm 0.

Kopa owwnbkm noxameT cocToaHue Tecta. C NOMOLLLIO KOMaHA!
GET_LAST_ERROR (MonyunTb nocneaHtow owmbKy) MOXHO NOy4uTh
pesynbTaThl TECTa.

12 = npget Tect

13 = TecT npoiaeH

14 = oTkas KaHana pexylero rasa N 1

15 = oTKas KaHana pexyLiero rasa N2 2

16 = He NpPoKMAeH TECT NABHOIO BbIKMIOYEHWA NIa3MO06Pa3yHoLLErO
rasa (TonbKo TecT knanaHa Burkert)

17 = He NponAaeH TECT NNaBHOIO BbIKMOYEHWA 3aLLUTHOrO rasa (toneko
TecT knanaHa Burkert)

AaHHble:

pexnm O = pabota
1 = npoBepKa Ha repMETUYHOCTb Ha BXoAe
2 = TeCT Ha repMeT4HOCTb CUCTEMBI
3 = npoBepKa noToka Yepe3 knanaH Burkert

Bo3Bpauwjaemoe 3HauyeHue:

BPEMA BbINO/IHEHUA TecTa B CekyHaax, 0 = komaH4a He npuHATa
Mpumep:

>1211Cb<

>12140F8< «TecT NpoAonNKUTENbHOCTLIO 40 CERyHA»
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA AAHHBIMU C YNy

Ta6nuua KomaHg (12 U3 14)

Upnentuduxkartop

KomaHpa

Cucrtema

OnucaHue

122

READ_GAS_SWITCH
(Cumtath nonomenue
NOBOPOTHbIX
nepeKoyaTenen)

PyyHan cuctema
ynpasneHus
nogaven rasa

Ora KOMaHAa BO3BpallaeT AaHHble, KOTOPbIe NOKa3biBalOT peasibHOe
NOoNoKeHNe NOBOPOTHbIX nepeHmoaneneﬂ, KOTOpPbIE MCNONb3YHOTCA ANA
3ajaHnA Tuna nocTtynaroLlero rasa.

OTa KomaHAaa oTiMyaeTca oT KomaHabl 098 Tem, YTo OHa Bo3BpaLLaeT
3HauyeHus, 3afaHHble NoNoKeHneM nepekstoyarens. Komanoa 098
BO3BpaLLaeT 3HaYeHUs, KOTOPbIE PACCMATPUBAIOTCA MPOrPaMMHbIM
obecreyeHreM Kak npuemnemMble coveTaHuna rasos. Hanpumep,
couetaHre H35 B kavecTBe nnasmoobpasytowero rasa n O, B KayecTse
3alLMUTHOro He ABnAeTCcAa I'IplAeMJ'IeMbIM, I'IOSTOMy Takoe 3Ha4yeHue
KOPPEKTUPYETCA NPOrpaMMHbIM 06ECNeYeHNeM, 1 BMECTO Hero
Bbl6MpaeTca codeTtanne H35 (nnasmoobpasytowmin) u N, (3awmuTHbIi)
BHE 3aBUCHUMOCTH OT MOJIOKEHUNA py‘-II-(VI 3allMUTHOro rasa. B 3TOM cnyqae
komaraa 098 sepHet H35 N,. A gaHHas komaHaa BepHet H35 O,,.

[aHHble:
OTCYTCTBYHOT

Bo3Bpaujaemoe 3Ha4yeHue:

Koz Tvna nnasmoobpaaytowero rasa (cm. Tabnuuy VI),
Kog, TMNa 3awmTHoro rasa (cm. Tabnuuy VI),

Yyepes npober.

Mpumep:

>12295<

>1220001 00063C<

124

INDEX_MOTORVALVES
(MHpekcuposats
3NIEeKTPOMarH1THbIN
Knanau)

ABTOMaTHyecKas
cuctema
ynpasneHua
nogayen rasa

nepeMeCTMTb SHGKTpOMaFHI/ITHbIIZ KnanaH Ha KOHKPEeTHOE KOJIN4eCTBO
€[MHU1L, aHaNoroBo-LMdpoBoro npeobpasosarens

OdaHHble:

HOMep aneKTpomarHuTHoro knanaHa (1 unm 2),

OTKPbITL/3aKpbiTh (0 = 3aKpbITh, 1 = OTKPLITB),

MHO}MTENb (NepemMecTuTb Ha KonMuecTso eamuuL, x10, Torga 3 =
nepemecTtutb Ha 30 eanHULL)

Bo3Bpawaemoe 3Ha4eHHUe:

1 = npuHAaTa

Mpumep:

OTKPbITb 3NeKTpOMarH1THeIM knanad 1 Ha 30 egunHuML,
>1241 1 36C<

>1241C8<

125

GET_TIMER_COUNTER
(Cumrath cyeTumk
BPEMEHM)

PyyHas cuctema
ynpaeneHua
nogaver rasa
ABTOMaTHyecKas
cuctema
ynpasneHun
nogayen rasa

CuunTaTb AaHHble TaiMepa/CHeTunKa C MCTOYHUKA TOKa

OdaHHble:
OTCYTCTBYHOT

Bo3Bpawjaemoe 3Ha4yeHue:

Bpems ropexua ayru (B cekyHaax),

Bpema paboTbl cucTembl (B MUHyTaXx),

obLee YMCno 3amuraHuit (KONMYECTBO NePeHOCOB ayr),

obLLee KONMYeCTBO OWMBOK 3anycKa (0TKa3oB nepeHoca),

obLuee KONMYECTBO OLUMBOK MIABHOMO BbIKOYEHUA (OTKa3 MnasHOro
BbIK/IOYEHUA TOKA),

CHETYMK 3anmcert (KONMMYECTBO 3anucei B TEKyLMM 610K B namaTy —
TOMBKO ANA AUArHOCTHKM)

610K B NamMATK (TeKyLuee pacrnonomeHre B NaMATH 1A AaHHbIX TaiMepa/
CYETYMKA — TONBKO AJ1A AUArHOCTUKM)

Bce nons nmetoT prKcHpoBaHHyto AnuHy B 7 Lmndp, 3a KOTOPbIMK
cnepyeT npobern.

Mpumep:

>12598<

>1250000000 0000000 0000000 0000000 0000000 0000000
0000000 58<
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

Ta6nuua KomaHg (13 U3 14)

(Cumrarb wypHan
OLIMBOK)

UpenTndukartop KomaHpa Cucrema OnucaHue
126 GET_INFO2 (Monyunts | Tonbko ans Cwm. 079
MHpOpMALMIO U3 yNpaBnsoLLen nnatb
nnasMeHHoM cucTeMbl 2) |aBTomaTUdecKom
CUCTeMbl yrpasneHus
nogayen rasa
127 GET_INFO3 (Monyunts | Tonbko ans Cwm. 079
MHpOpMaLIMIO 13 ynpasnAloLLEN NnaThl
nnasmeHHol cuctemsl 3) |aBTOMaTHUHEeCKOM
CUCTEMbI yrpaBneHna
nogayen rasa
131 CLEAR WARNINGS PyyHasa cucTtema OTa KomaHaa No3BonAeT COPOCHTL Koabl OWMBoK MeHee N2 43.
(OuncTuts yrnpasneHus nopaden Mpumep:
npeaynpexaeHus) rasa >13195<
ABTOMaTH4ecKan >1311C6<
cucTEMa yrpaBneHus
nofjayen rasa
132 READ COOLANT TONbKO ON1A OTa KomaHAa Bo3BpallaeT HeobpaboTaHHOe aHanoroBo-Lupposoe
PRESSURE (Cuutath HPR260 3HaYeHWe OaBEeHUA OXaMaaloWen MUAKOCTH.
AaBneHu1e oxnamaaoLen 83 eaunHuLpbl = 225 $pyHTOB Ha KBaAPATHbIM AIOMM
HKUOKOCTH) 73 eaurHnubl = 200 dyHTOB Ha KBaAPATHBIM AOMM
Mpumep:
>13296<
>13280FE<
133 GET CONTROL DATA3 |TOJIbKO O/14 OTa KomMaHAa NPeaoCTaBseT AaHHble 3-My 1 4-My UHBepTOpaM,
(MonyunTb gaHHble HPR400XD mcnonb3yembim B cucteme HPR400.
MHBEPTOPOB) Temnepatypa nHseptopa C (HeobpaboTaHHas aHanoroso-uudposas
Temnepatypa)
Temnepatypa nHeeptopa D (Heo6paboTaHHas aHanoroso-undposas
Temneparypa)
Tok uneepTopa C (amnep)
Tok uHsepTopa D (amnep)
AaHHble:
OTCYTCTBYHOT
BosBpallaemoe 3HauyeHHe:
MHbOpMaLMA BhILLE YKadbiBaeTCA Yepes npobern.
Mpumep:
>13397<
>133CCT0482 CDT0021 CCCO0000 CDC000050<
134 READ ERROR LOG BCE CUCTEMbI HPR |3Tta komaHaa Bo3BpalyaeT nocneaHve 4 Koga owmboK, BO3HUKLLKX B

cucTeme. B mypHane peructpupytoTca TonbKo ownBku (Koasl OLWMBOK
6onbwe 0). MrHopmrpyeTca kop ownbku O, KOTOPbIN yKasbiBaeT Ha
OTCYTCTBME OWMBOK UK Ha YCTPaHEHWE OLLIMGKM.

HKoabl owmbok ykasbiBatoTcA Yepes npobers, HauMHasA ¢ camomn
nocnenHew OLMOKM.

aHHble:
OTCYTCTBYIOT

Bosspaljaemoe 3HaYeHHe:

camas nocrnegHas owwbka (cm. Tabnuuy IV «Koasl ownbok»)
Ouwwnbra N2 2

Ouwwmnbra N2 3

Owwubka — caman paHHAA owKnbKa

Mpumep:

>13498<

>134020 020 024 0534A<
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA AAHHBIMU C YNy

Ta6nuua KomaHpa (14 us 14)

UpenTndukartop KomaHpa Cuctema OnucaHue
136 SERIAL _ Bce cuctemsl HPR Mpu Mcnonb3oBaHWKM faHHOWM KOMaHAbl NocnefoBaTenbHbIM nopT YIMY
RESPONSE_DELAY CMOXET MOAAEPHMBATL TOSTBKO MONYAYNIEKCHbIE coeanHeHus. [Mpu aTtom
(3apepika otBeTa CHUaeTcA BbICTPOAEMCTBUE MCTOYHMKA TOKa cucTembl HPR.
nocnefoBaTesisHoro [aHHble:
Karana) oTcyTCTBYIOT

BosBpaujaemoe 3Ha4yeHue:

1 NpHv ycnoBuK yCNeLwwHOoro npoxoxaeHua
Mpumep:

otnpaeka >1369A<, Bosspar >1361CB<

158 GET_SECONDARY_ |TOJIbKO AJ1A Mony4eHune Bepcumn NnporpamMHOro o6ecneyeHna BTOPUHHOTO MCTOYHMKA
VERSION (Monyunts  |HPR800OXD TOKa
BTOPHYHYHO BEPCHIO) DaHubie:
OTCYTCTBYyIOT

Bosepawaemoe 3Ha4eHHe:

BEPCHA NPOrpamMMHOro 06ecnedeHra BTOPUYHOrO MCTOYHUKA TOKa
Mpumep:«D.0». MNpu oTCYTCTBUM NOAKMIIOHEHHORO BTOPUYHOIO UCTOYHMKA
TOKa W BK/IOYEHHOM MUTaHWKM KOMaHAa Bo3BpallaeT 3HadeHue «0.0».
Mpumep:

>1589E<

>158D.040<
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

OwWwWnBKHU

Mp1 BO3HWKHOBEHWM NPOBNEMbI C MOCeA0BaTEIbHOM KOMaHA0M MOZYSb BO3BPATUT OLLMOGKY.

Bad checksum (HenpaBunbHaA KOHTPOJIbHaA CymMma)
BoasBpataembivi naeHTudmnkaTop: 500

Onucanue: nocnepoBatenbHaa KOMaHaa NoslydeHa, OAHAKO Y Hee OTCYTCTBYET NpaBuIibHasA KOHTPOmNbHasA
cymma.

Mpumep: >00091< — KOHTpOJbHaA cymma AomkHa coctaenate 90, a He 91
>50095< — HenpaBubHaA KOHTPOJSIbHAA CymMmma

Bad command (HenpaeBunbHasa KomaHaa)
BosBpataembivi naeHTMdmnkaTop: 501

OnucaHue: ecnv MofynemM He PacnosHaeTCA MAEHTUOHUKATOP KOMaHAb!, OH BepHET uaeHTUMKaTop 501.
Mpumep: >999AB< — Hen3BeCTHbIM MOEHTUPHKATOP
>50196< — HenpaBubHaA KOMaH4a

Bbluucnenue KOHTPOJIbHbIX CYMM

HOHTpOJ'IbHaH CyMMa BblHMCNAETCA TOJIbKO ANnA M,D,eHTMd)MKaTOpa KOMaHAbl U AaHHbIX KOMaHObl.

Komanga HELLO (MpusetcTeme): >00090<
0 = 0x30 (snayenme B ASCII gns umncna 0)
0 = 0x30
0 = 0x30

HoHTponbHasa cymma = 0x30 + 0x30 + 0x30 = 90

Pearxumusa ncroynmra Toka Ha READ INPUTS: >107000058<

1 = 0x31
0 = 0x30
7 = 0x37
0 = 0x30
0 = 0x30
0 = 0x30
0 = 0x30

HoHTponbHasa cymma = 0x31 + 0x30 + 0x37 + 0x30 + 0x30 + 0x30 + 0x30 = 0x158
McnonbayeTca TONbKO 2 cambix MIaALWMX 3HAYaLLMX pa3pAaa, NO3TOMY KOHTPONbHaA cymma cocTtaenaeT 58
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA AAHHBIMU C YNy

Kopabl oluM60OK

UpeHTudpukaTop

HasBaHue

OnucaHue

000

NO ERROR (Oww6Ku oTcyTCTBYIOT)

Cucrema rotosa K paboTe.

HKorpa Hacoc noBTopHO 3anyckaeTcs nocne npocTon
(30 MMHYT 6€3 NYCKOBOro CUrHana), CUCTEMOM

228 BTopuyHbIi

(Moteps Toka Ha uHBepTOpE 3)

FLOW SWITCH TEST
009 6yneT BbINOSIHEH TECT NeperstoyaTena NoToKa,
(TecT nepexntoyatens noToxa)
4TO6bI Y6EAMTLCA B 4OCTAaTOYHOCTH NOTOKA A0
3aKMraHuA pesaxa.
011 NO_ACTIVE_PROCESS McTouHMK ToKa nosnyyaeT HEBEpHOE 3HaYEHWEe TOKa
(HeT akTMBHOrO Npouecca) ot yry.
012 TEST IN PROGRESS (Mper TecT) AKTMBEH OWH U3 PERMMOB TECTUPOBAHMA ra3a.
013 TEST PASSED (Tect npotiaeH) TecT ycreLuHo BbINOSHEH.
014 CUT GAS CHANNEL #1 FAIL [asnenuve rasa nagaet Ha kaHane N2 1, yTo
(Otras kaHana pemyiiero rasa N2 1) ABMAETCA NPUIHAKOM YTEUKM.
015 CUT GAS CHANNEL #2 FAIL [asnenuve rasa nagaet Ha KaHane N2 2, yTo
(Otras kanana pemyliero raza N2 ) ABMAETCA NPUIHAKOM YTEUKM.
PLASMA RAMP-DOWN FAIL
Boixon, Hacoca npesbicun 200 ¢yHTOB Ha
016 (OTkas nnaBHOro BhIKNOYEHUA o M
KBa4paTHbIM AHOWM.
nnasmoobpasaytoLero rasa)
017 SHIELD RAMP-DOWN FAIL [aBneHue 3alUTHOMO rasa He yMEHbLIMIIOCH 3a
(OTKa3 NnaBHOro BLIKMKOYEHUA 3aLLMTHOMO rasa) OTBEAEHHOE BPeMA.
018 PUMP OVER PRESSURE Buixon, Hacoca npesbicun 13,79 6ap.
(U36bITONHOE AaBneHWe Hacoca)
020 NO PILOT ARC He BbIABNEH TOK OT MHBEpPTOpPa Ha G/IOKe 3amUraHuA
(OtcyTcTBYyeT BCnomorartensHas fyra) [0 UICTEYEHWA CPOKa B 1 CeryHAy.
091 NO ARC TRANSFER He o6HapyeH curHan nepeHoca no McTe4eHmnm
(OtcytcTByeT nepeHoc ayru) 3apepkn B 500 MUnInceryHA.
024 lMepeuunbit | LOST CURRENT CH1 [Mocne nepeHoca NpoucxoauT NoTeps cUrHana Toka
224 Bropuunbiii | (MoTepn Toka Ha nHeepTope 1) MHBEPTOPA.
025 lMepeuunbit | LOST CURRENT CH2 [Mocne nepeHoca NpoucxoauT NoTeps CUrHana Toka
225 Bropuunbiii | (MoTepn Toka Ha nHBepTope 2) MHBEPTOPA.
026 Mepeununbii | LOST TRANSFER [Mocne nepeHoca NpoMCXoauT NoTepA cuUrHana
226 Bropuutbiit | (MoTteps nepeHoca) nepeHoca.
027 Mepeununbit | LOST PHASE Korpa BKMOYeH rnaBHbIM 3aMbikaTesb, OTCYTCTBYeT
227 Bropuutbiit | (MoTeps dasbl) BBog «phase OK (paza OK)».
028 MepeunuHbit | LOST CURRENT CH3 Mocne nepeHoca NPOUCXOAUT NOTEPS CUIHaNa ToKa

MHBEpTOpA.

030

GAS SYSTEM ERROR (Owu6Ka razoBov CUCTEMBI)

Bo3HWK OTKa3 B ra3oBoM cUCTEME.

(UcTerno Bpems OMMAAHWA HAMONIHEHUSA Fra30M)

031 MepsuyHbit | START LOST MyckoBo# curHan 6bi1 CHAT A0 AOCTUHKEHUA
231 Bropuurbiit | (MoTtepa sammranms) YCTaHOBMBLUErOCA COCTOAHMA.
039 HOLD TIMEOUT CurHan ynepsanua 6bin 3ageicTeoBaH 6onee
(McTekno Bpems OXMUOAHUA 3amUraH1aA) 60 cekyHa.
PRE CHARGE TIMEOUT CucTeme ynpaBneHusa nojayen rasa He yaanoch
033 HaMNONMHWTL ra3oBble TMHUK A0 OOCTUHREHUA HYHHOIO

OaBJIeHUA.

034 lMNepBuryHbIA
234 BTopuuHbIH

PRE CHARGE TIMEOUT
(McTerno BpeMa OMMAAHUA HAMOMHEHWA ra3om)

CucTeme ynpaBneHusa nogaden rasa He yaanoch
HarMoMHUTb Fa30Bble JIMHUK [0 AOCTUKEHUA HYHHOrO
[aBneHuns.

LOW NITROGEN PRESSURE

[JaBneHve asoTta HUKe HU¥Hero npegena B 2,07 6ap

(Huskoe naenexve nnasmoobpasyowero rasa)

042 (Huskoe paenenwve asota) Ansa pesku unu B 0,34 6ap and packpos
[aBneHuve rasa Huwe HWxHero npegena B 0,34 6ap
044 LOW PLASMA GAS PRESSURE ANA nofayu fo Bo3bywaeHvs ayrv 3,45 6ap ana

nopaum npu peske (peska) u 0,34 6ap ana nogaum
npv peske (pasmeTka).
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

UpeHTndHKaTOp

HasBaHue

OnucaHue

045

HIGH PLASMA GAS PRESSURE
(BbicoKoe paBneHune nnasmoobpasyrowero rasa)

[JaBneHue rasa Bbille BEpPXHEro npegena B
7,58 6ap.

046

LOW LINE VOLTAGE
(Huskoe nuHelHoe HanpameH1e)

JInHelMHOe HanpAKeHWe HUKe HUKHEro npeaena B
102 B nepem. Toxa (120 B nepem. Toka —15 %).

047

HIGH LINE VOLTAGE
(BbicOKOE NMHEMHOE HanpsHKeHWe)

JInHelMHoe HanpsAKeHWe BLIlLe BepXHero npeaena B
138 B nepem. Toxa (120 B nepem. Toxka +15 9).

048 lNepBrUHBbIM
248 BTopuyHbIH

CAN ERROR (Owwu6ka can)

BosHukna owwnbka B cucteme ceasm CAN.

050 lNepBrUHBbIM
250 BropuyHbIi

START ON AT INIT
(BrntoyeHo Havano LumKia npu MHULManM3aumm)

BXog nyckoBoro curHana akTvBeH B Xo4e
BKNHOYEHWA MUTAHUA.

LOW SHIELD GAS PRESSURE

053 (HuaKoe faBNeHMe 3aLUTHOrO raza) [JasneHuve rasa Huxe HWxHero npegena B 0,14 6ap.
054 HIGH SHIELD GAS PRESSURE [aBneHuve rasa Bbille BEpXHEro npegena B
(BbicoKoe paBneHue 3aluTHOrO rasa) 7,58 6ap.
055 MV 1 INLET PRESSURE [aBneHve Ha Bxoae 3MeKTPOMarHMTHOro Knanaxa 1
(Oasnenue Ha Bxoge MV 1) cocTaBndAeT meHee 3,45 6ap wnu 6onee 9,65 6ap.
056 MV 2 INLET PRESSURE [aBneHuve Ha BxoAe 9NMEKTPOMarHMTHOro KnanaHa 2
(Oasnenue Ha Bxoge MV 2) cocTaBnAeT meHee 3,45 6ap vnu 6onee 9,65 6ap.
CUT GAS 1 PRESSURE B cucTteme BbiGopa faBnenue pexyLlero rasa 1
057 Ha BbIxoZle cocTaBnaeT MeHee 3,45 6ap wnu 6onee
(Oaenenve rasa ona pesku 1)
9,65 6ap.
B cucteme Bbibopa AaBneHve peryLiero rasa
CUT GAS 2 PRESSURE 2 Ha BbIxofe cocTaBnaeT MmeHee 3,45 6ap 6e3
058 (Nlasnenne rasa ana peaku 2) cmMelnBaHKnA unu meHee 1,38 6ap npu cmellMBaHWK
ANA P nubo 6onee 9,65 H6ap Kak 6e3 cMeLLUMBaHWA, TaK U1
Npv CMELIMBAHWK.
060 LOW COOLANT FLOW [NoToK oxnamaaroLLemn RKUAKOCTU MeHbLLE
(HM3KKIM NOTOK OXNamaatoLLEN HMUOKOCTH) HeobxoaMMOoro 3HavyeHusa B 2,3 1/MuH.
NO PLASMA GAS TYPE .
061 He 6bin BbIGpaH nnasamoobpasytoluii ras.
(OtcytctayeT TMN Nnasmoobpasytowero rasa)
062 NO SHIELD GAS TYPE He 6bin BbIGpaH 3alWMTHLIN ra3 unm cucTema

(OtcyTtcTBYyET TMN 3AWMTHOrO rasa)

HaxoanTCA B pernmMme TeCTUpOBaHUA.

065 lNepBHUHBbIM
265 BropuuHbii

CHOPPER1 OVERTEMP
(Meperpes uHeepTopal)

BoaHuk neperpes nHeeptopa N2 1.

066 [NepBrUHbIM
266 BtopuyHbIi

CHOPPER2 OVERTEMP
(Meperpes uHBepTOpa?2)

BosHuk neperpes nHeepTtopa N2 2.

067 Mepeununbit | MAGNETICS OVERTEMP BosHuK neperpee TpaHchopMaropa
267 Bropuunbit | (Meperpes MarHUTOSNEKTPOHWKM) perpes Tp P pa.
071 COOLANT OVERTEMP Bo3HuK neperpes oxnamparoLien M1MOAKOCTH pe3ara
(Meperpes oxnamaaroLLen KUAKOCTH) perp AaroLL A P :
AUTOMATIC GAS CONTROL BOARD OVERTEMP .
- . Temnepatypa KOHTPONbHOM MnaThl NPEBbLICKNA
072 (Meperpes KOHTPOMLHOM NNATHI ABTOMATUYECKOM

CUCTEMbI yNpaBeHua nogavei rasa)

90 °C.

073 MNepBuyHbIN
273 BTopunuHbIM

CHOPPERS3 OVERTEMP
(Meperpes uHBepTopa 3)

BoaHuk neperpes nHeeptopa N2 3

074 MNepBrYHbIN
274 BTtopuyHbIv

CHOPPER4 OVERTEMP
(Meperpes uHBepTopa 4)

BoaHuk neperpes nHeeptopa NQ 4

075 lMNepBrYHbIM
275 BTopnyHbIi

CURRENT TOO LOW ON LEM #3
(CnuwKom HM3Kaa cuna Toka Ha lem N2 3)

3HayeHune Toka Huwe 10 A 3adpmKcrpoBaHo
AaT4UKOM
ToKa 3.

076 MepBuryHbIM
276 BTopuuHbI

CURRENT TOO LOW ON LEM #4
(CnuwKom H13KadA cuna Toka Ha lem N2 4)

3HaueHure Toka meHee 10 A 3admKcHpoBaHo
AaT4MKOM ToKa 4.

093

NO COOLANT FLOW
(OtcyTCTBYET NOTOK OXNAMAAIOLLEN HMUOKOCTH)

[MoToK oxnawaatoLLen HUOKOCTU MeHbLLEe
0,6 rannoHoB B MUHYTY.
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA AAHHBIMU C YNy

UpeHTndHKaTOp

HasBaHue

OnucaHue

095

CURRENT TOO HIGH ON LEM #4
(CnuwKom BbICOKas cuna Toka Ha lem N2 4)

B xope Tecta nHBepTOpa ToK npesbickn 35 A

099 lNepBHUHbIM
299 BTopuyHbIM

CHOPPER1 OVERTEMP AT INIT
(Meperpee uHBepTOpa 1 NPY BKAKOYEHWUM MUTAHWUA)

MHBepTop NQ 1 ucnbiTEIBaET Neperpes npu
BKJTFOUYEHWM MUTAHUA.

100 MNepBryHbIN
300 BropwuHbI

CHOPPER2 OVERTEMP AT INIT
(Meperpee uHBepTOPa 2 NPU BKIKOYEHWM MUTAHUA)

MHBepTop NQ 2 ucnbiThIBaET Neperpes npu
BKJTFOUYEHWM MUTAHUA.

101 MNepBHUHbIN
301 BropuyHbIn

MAGNETICS OVERTEMP AT INIT
(Meperpee TpaHchopmaTopa NP BRIKOYEHUU MUTAHMA)

TpaHcdopmaTop UCMbITEIBAET NEPErpes npu
BHJIOYEHWUM MUTaHKA.

102 MNepBrYHbIM
302 BropwnuHbIf

OUTPUT CURRENT AT INIT
(BxoaHOM TOK NPM BKIHOYEHWM MUTAHKUA)

CwurHan Toka MHBEPTOpa aKTUBEH MNMPKH BRITKOYEHUA
NMUTaHKUA.

103 MNepBryHbIN
303 BropuuHbii

CURRENT TOO HIGH ON LEM #1
(Cnuwkom BbiCOKas cuna Toka Ha lem N2 1).

3HaueHue Toka 6onee 35 A 3adpuKcHMpoBaHO
JaT4YMKoM ToKa 1.

104 MNepBrYHbIN
304 BropnuHbIi

CURRENT TOO HIGH ON LEM #2
(Cnuwkom BbiCOKas cuna Toka Ha lem N2 2).

3HaueHue Toka 6onee 35 A 3adpuKcHMpoBaHO
[aTYMKOM TOKa 2.

105 MNepBryHbIN
305 BropuuHbii

CURRENT TOO LOW ON LEM #1
(Cnuwkom HM3Kaa cuna Toka Ha lem N2 1).

3HaueHue Toka Huwe 10 A 3aduKcrpoBaHo
naTymkom ToKal.

106 MNepBHyHbIN
306 BropnuHbIi

CURRENT TOO LOW ON LEM #2
(Cnuwkom HM3Kaa cvuna Toka Ha lem N2 2).

3HaueHue Toka Huwe 10 A 3admKcrpoBaHo
[aTYMKOM TOKa 2.

107 MNepBryHbIN
307 BropuyHbIi

CURRENT TOO HIGH ON LEM #3
(Cnuwkom BbicOoKas cuna Toka Ha lem N2 3).

3HaueHue Toka 6onee 35 A 3aduKcHpoBaHO
[aT4YMKOM ToKa 3.

108 lNepBHyHbIN
308 BropunuHbii

TRANSFER AT INIT
(Mepepnaya npu BKAOYEHUM NUTAHKSA)

Cuctemont o6Hapy*eH TOK Ha paboyem Kabene npu
BKITOYEHWM MUTaHUA.

109

COOLANT FLOW AT INIT
(MoTok oxnamaaroLLen KULKOCTH Npu
BHKJIOYEHWUM NUTaHKUA)

[MoToK oxnarkpatowien wugroctu 6onbwe 1,14 n/
MWH, KOrZia HacoC BbIK/HOYEH.

111

COOLANT OVERTEMP AT INIT
(Meperpes oxnamparoLed ¥UAKOCTU Npu
BR/TOYEHWMMU MUTAHMA)

OXJ'Ia)'Kﬂ.aIOLLI,aFl HMUOKOCTb UCMbITbIBAET Neperpes
NpPX BKAKOYEHUN NMUTAHUA.

1160MNepBHyHbIN
316 BropuyHbIi

WATCHDOG INTERLOCK
(KoHTpornbHan 6110kMpoBKa)

Owmnbka ceasn CAN.

123 MV 1 ERROR OrneKTpoMarHUTHLIM KnanaH 1 He nepemecTuncs B
(Owwmbra MV 1) HyMHO€e NonoMeHne no npowecTtsnn 60 c.
104 MV 2 ERROR OneKTpOMarHUTHLIM KnanaH 2 He NePeMecTUcA B
(Owmbkra MV 2) HyMHO€e NosoMeHne no npowecTtsnn 60 c.
HoHTposnbHOM nnaTte UCTOYHMKA TOKa He yaaeTtcA
133 UNKNOWN GAS CONSOLE TYPE pacnosHaTb YyCTaHOBJ/IEHHYIO CUCTEMY yrnpaBneHua

(HeMSBeCTHaH cucTema ynpasneHuAa nopayen ra3a)

nogayen rasa unu He nonyveHo coobueHne CAN,
YKa3blBaOLLLEE Ha TWUM YCTAHOBMIEHHOM CUCTEMBI.

134 MNepBHyHbIN
334 BropuuHbIi

CHOPPER 1 OVERCURRENT
(Meperpyska nHeepTopa 1 Mo TOKY)

3HayeHWe 06paTHOM CBA3W MO TOKY UHBepTOopa 1
npesbicuno 160 A.

138 lNepBHyHbIN
338 BropuuHbIi

CHOPPER 2 OVERCURRENT
(Meperpyska nHBepTOpa 2 MO TOKY)

3HayeHne 06paTHOM CBA3W MO TOKY MHBEpTOpa 2
npesbicuno 160 A.

PURGE TIMEOUT ERROR

139 (OLNBKa OMMAAHIMA OUNCTHI) LIMKN O4YMCTKM He 3aBepLUMICA B TeHEHWE 3 MUHYT.
AUTO GAS PRESSURE TRANSDUCER #1 ERROR | HeuncnpagHbii npeo6pasoBatesnb Unu neyarHas
140 (Owmbra nepobpasosartens fasneHus raza 1 nnara aBTOMaTM4eCKOM CUCTEMbI YNpaBIeHUA
aBTOMATUYECKOM CUCTEMbI yNpaBneHus nogaden rasa) | nogadei rasa
AUTO GAS PRESSURE TRANSDUCER #2 ERROR | HeucnpasHblit npeobpasoBaTenb Mnu nevaTHas
141 (Owwubka nepobpasosatens gasneHus rasa 2 nnara aBTOMaTUYeCKOM CMCTEMbI YIpaBieHUA
aBTOMAaTUYECKOM CUCTEMBI YMPaBEHWA Nnojade rasa) | nogaden rasa
AUTO GAS PRESSURE TRANSDUCER #3 ERROR | HencnpagHbii npeo6pasoBatesns 1nv neyatHas
142 (Owmbra nepobpasosatens AaBneHWa rasa 3 nnara aBTOMaTU4eCKOM CUCTEMbI YNPaBIeHWA

aBTOMaTHUYECKOW CUCTEMBI ynpaBneHuAa nogadvem rasa)

nogavemn rasa
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NMPUJIOHEHUE B. MPOTOKOJ1 OBMEHA OAHHBIMU C YNy

UpeHTndHKaTOp

HasBaHue

OnucaHue

AUTO GAS PRESSURE TRANSDUCER #4 ERROR

HeucnpasHbi npeobpas3oBaTesnb UK nevaTHas

143 (Owmbra nepobpasosatens AasneHUAa rasa 4 nnara aBTOMaTU4eCKOM CUCTEMBI YNpaBieHUA
aBTOMaTUYECKOM CUCTEMbI yripaBneHus nojaden rasa) | nogadven rasa
MANUAL GAS CONSOLE INTERNAL

144 FLASH MEMORY ERROR 3aMeHWTb KOHTPONbHYHO MeYaTHyto MiaTy py4YHoM
(OwmbKa BCTPOEHHOM GNIL-NAMATU NPU PyYHOM CUCTEMbI yrpaB/ieHUsa nojayen rasa
nopaye rasa)
AUTOMATIC GAS CONSOLE INTERNAL 3aMeHWTb KOHTPOJBHYIO MeYaTHyto nnat

14 FLASH MEMORY ERROR bonery y y oo

5 aBTOMaTU4ECKOU CUCTEMbI yNpaBneHnA nogaqdeu

(Owwnbka BCTPOEHHOM Gnaw-NamaTH npu
aBTOMaTMYeCKOM nofaye rasa)

rasa

146 [MepBruHbIfA
346 BTtopuuHbIv

CHOPPER #3 OVERTEMP AT INIT
(Meperpes uHBepTOpa 3 NPU BKIHOYEHUM NUTAHWA)

MueepTop N2 3 mcnbiThiBaET Neperpes npu
BHJIIOYEHWUM MUTaHKUA

147 lMepBruHbIfA
347 BTopuuHbIM

CHOPPER #4 OVERTEMP AT INIT
(Meperpes uHBepTOpa 4 NPU BKIHOYEHUM MUTAHWA)

MueepTop N2 4 ncnbiThiBaET NEeperpes npu
BHJIIOYEHWUM MUTaHKUA

151 lMepBruHbIA
351 BTopuuHbIM

SOFTWARE FAIL
(OTkas nporpaMmmHoro o6ecneyeHm1s)

[MporpammHeiM 0becneyeHnem obHapyHeHo
HEKOPPEKTHOE COCTOAHME.

152

INTERNAL FLASH ERROR
(OwmbKa BCTpOEHHOM dGraww-NamaTh)

MamaTtb npoueccopa undbposoit 06paboTku
CUrHanoB GyHKLMOHUPYET HEKOPPEKTHO.

153

PS EEPROM ERROR
(OwmbKa eeprom UCTOYHMKA TOKA)

Mamate EEPROM Ha nnaTte MCTOYHUKA TOKa He
paboTaer.

154 MNepBHYHbIN
354 BTopunuHbIM

CHOPPER 3 OVER CURRENT
(Meperpyska no Toka MHBEpTOpa 3)

3HayeHWe 06paTHOM CBA3M MO TOKY MHBepTOpa 3
npesbicuno 160 A

155 MNepBHuHbIN
355 BTopuuHbIn

CHOPPER 4 OVER CURRENT
(Meperpyska no Toka MHBepTopa 4)

3HayeHWe 06paTHOM CBA3M MO TOKY MHBepTOpa 4
npesbicuno 160 A.

156 MNepBHyHbIN
356 BTopunuHbIM

CHOPPER 2 CURRENT AT INIT
(Tok MHBEpPTOPA 2 NP BKITKOYEHWH MUTAHWUA)

CurHan Toka MHBEPTOpa 2 aKTMBEH Npwv BRIKOYEHUA
NMUTaHWA

157 MNepBryHbIN
357 BropuuHbIi

CHOPPER 3 CURRENT AT INIT
(Tok HBEpTOpPa 3 NP BKITKOYEHWM MUTAHWUA)

Curnan Toka MHBepTOopa 3 akTUBEH MPK BKIOYEHWM
nuTaHua

158 MNepBHyHbIN
358 BropuuHbIi

CHOPPER 4 CURRENT AT INIT
(Tok MHBEpTOpPA 4 NPY BKITKOYEHWUH MUTAHWUA)

Curnan Toka MHBepTopa 4 akTUBEH MPK BKIOYEHNM
nuTaHua

159 lMepBruHbIA
359 BTopuuHbIM

MOTOR DRIVE FAULT
(Otkas npusoga moTopa)

Mogaynb nuTaHua nnaTbl NPUBOAA 3NeKTpoABUraTens
BblOaeT onoBeweHne: 3To0O MOXKHO CpaBHMTb C
«NeperopeBLUMMU NPoBKamMm» B TOM CMbICTIE, 4TO
nopgo6Hoe onoBseLLeHWe He 06A3aTeNbHO YKa3biBaeT
Ha Hannyme nNpobnemsbl C NnaTom.

HPR COOLER CAN FAULT

CBA3b MeX Ay KOHTPOSIbHOM NIaToM M NIaTom

160 (OTvas oxnapuTena can) np1BoAa Hacoca/aneKTpoaBurarena npepsaHa
6oree yeM Ha 1 cekyHy.
MAXIMUM COOLANT FLOW EXCEEDED CKOpOCTb NMOTOKA OXNamAALWEN HUAKOCTH
161 (MpeBbilweH MaKkcUMarbHBIM NOTOK OXamaatoLLew npesbicuna 6,8 n/MuH ana oxnagutena v 8,52 n/muH
KUAKOCTH) ANA ynnnepa.
180 SELECTION CONSOLE CAN TIMEOUT McTounnk Toka He nonyunn coobuieHne CAN c
(Bpems oxuaaH1a can KoHconu Bbibopa) cucTeMbl Bbibopa B TedeHue 1 ceryHapl
181 METERING CONSOLE CAN TIMEOUT McTouHrK Toka He nonyunn cooblienme CAN ¢
(Bpems oxuaaH1a can LO3MPOBOYHOM CUCTEMDI) [L03MPOBOYHOM CUCTEMBI B TeyeHne 1 ceryHabl
SECONDARY POWER SUPPLY TIMEOUT MponcxoomnT oTKaz BTOPUYHOIO MCTOHHKKA TOKa 5
182 [l0 TOro, KaKk OH NepeaacT OLWMBKY Ha NePBUYHBIN
(Bpema Oxmaanma Bropuuroro McTounuka Toka)
MCTOYHMK TOKa.
SECONDARY POWER SUPPLY TIMEOUT BTOpKWYHbIA MCTOYHMK TOKa rOTOB NOAAaBaTh TOK 5
383 Ha BbIXOA, OAHAKO OH He MOoJlyYaeT ynpasnAoLLMMI

(Bpems ommnaaHua BTOPUYHOMO MCTOYHMKA TOKA)

CUrHan ¢ nepBMYHOro UCTOYHMKaA TOKa.

b-24
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Koabl coctoAHUA

UpeHTnduKaTop HasBaHue
00 IDLE (XonocTo# xoa)
02 PURGE (OumncTra)
03 IDLE2 (XonocTom xoz 2)
04 PREFLOW (Lo Bos6ymaeHuna ayru)
05 PILOT ARC (BcnomorarenbHas ayra)
06 TRANSFER (MepeHoc)
07 RAMP-UP (MnasHoe BKItOYEHME)
08 STEADY STATE (CrauuoHapHbii pemm)
09 RAMP-DOWN (lNnaBHoe BbIKMOYEHME)
10 FINAL RAMP-DOWN (OkoHuaTenbHoe nnaBHOE BbIKMHOYEHHE)
11 AUTO OFF (ABTOMaTH4ecKoe OTKYeHne)
12 TEST CUTFLOW (TecT nogauv rasa npu peskxe)
14 SHUTDOWN (BasepLueHue paboTsi)
15 RESET (MepeycraHoska)
16 MAINTENANCE (TexHuueckoe o6CnymmBaHue)
20 TEST PREFLOW (TecT nogauv rasa oo Bo36ymaeHUA Oyru)
22 MANUAL PUMP CONTROL (Py4Hoe ynpaeneHue HaCOGOM)
23 INLET LEAK CHECK (MpoBsepka Ha repMeTUYHOCTL Ha BXOAE)
24 SYSTEM LEAK CHECK (TecT Ha repMeTUYHOCTbL CUCTEMDI)
25 BURKERT FLOW CHECK (Mposepka notoxa 4epes knanaH burkert)

Koabl Tvyna rasa

UpneHnTnduratop Tun rasa

0 Het rasa

Kucnopog

He nopnepxusaetca metaH (CH,)

H35 (aproH-Bonopos)

H5 (He noanepmmBaeTca)

Bozpayx

Asort

AproH
F5 (N95)

O IN|ojO|dh|lOIN =
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Tpe6oBaHua K YNy

ABTOMaTH4YeCKaa cCUCTeMa ynpaBJ/ieHUA noga4yeu rasa

Hwxe npuBeneH nepeyeHb GpyHKLMM, KOTOpble JoMKHLI 06ecneunsateca HIMTY gna sepcun cuctemsl HPR ¢
aBTOMaTUYECKOM CUCTEMOW yrnpaBrieHna nogayen rasa. [pu Takon KOHPUrypaumm CUCTeMbl OTCYTCTBYET BO3MOMKHOCTb
NOKaNbHOr 0 yNpaeneHna nnasMeHHon cuctemon. Bce HacTponku 1 guarHoctryeckan MHGopMaLMA yrpaBnaATCA C
yry.

1. OToGparkeHWe U perynMpoBKa 3aaHHOMO 3HAYEHWA TOKA — TOK PE3KK, CM. MaeHTUdUKaTop KomaHabl N2 95

2. OTobpameHne 1 perynMpoBKa 3a34aHHOro 3Ha4eHWUA Nofaym nnasmoobpasyolero rasa A0 BO30YKAEHUA Ayrn —
HacTpoMKa AaBrieHus, CM. naeHThdHnKkaTop komaHasl N2 95

3. OTtob6pameHne 1 perynMpoBKa 3a4aHHOro 3Ha4YeHWA Nnodayum nnasmoobpasytollero rasa npu peske — HacTPoMKa
AaBneHnsA, CM. naeHTUdHnKaTop KomaHabl N2 95

4. OTOob6pameHWe M perynmpoBKa 3afaHHOro 3HaYeHWA NoAaYm 3almTHOMO ra3a A0 BO36yHAEHWA Oyrv — HACTPOMKa
AaBneHnsA, CM. naeHTUdHnKaTop KomaHabl N2 95

5. OTobpameH1e 1 perynmpoBKa 3afaHHOro 3HaueHWA Noaayn 3almMTHOMO ra3da npu pe3ke — HaCTPOMKa AaBNEHMs,
CM. naeHTudmnKkaTop KomaHabl N2 95

6. OTob6pameHWe M perynmpoBKa Tvna nnas3moobpasytolero ra3a — BbIGOp NOCTYNatoLLEro ra3a, CM. MaeHTUdUKaTop
KomaHabl N2 95

7. OTo6pa>+(eHme M perynmpoBKka T1na 3almMTHOro ra3a — Bbl60p noctynarowiero rasa, Cm. Mﬂ,eHTMq}MHaTOp KOMaHbl
N2 95

8. OTob6pameH1e 1 perynmMpoBKa 3afaHHOro 3HaYeHWA CMeLMBaHWA ra3a — 3afJaHHoe 3Ha4YeHWe AABNEHWA, CM.
noeHTudmnraTop komanasl N2 95

9. OTob6pameHHe Koja CUCTEMHOM OLWMBKKM — HOMepa KOLOB OWMOKH, CM. naeHTUdUKaTop KomaHabl N2 3
10. OToGparkeHWe Koga COCTOAHWA CUCTEMbl — HOMEPa KOA0B COCTOAHMA, CM. MOEHTUdUKATOP KoMaHabl N2 2
11. PyyHoe ynpaBneH1e HaCOCOM — BKHOYEHHWE U BbIKIIIOYEHWE Hacoca BPYYHYH, CM. MaeHTUdMKaTop kKomaHabsl N2 71

12. OTo6pareHne BEPCHUM MUKPOMPOrpaMMbl — BEPCHUA MUKPOMPOrpaMmbl MCTOYHMKA TOKa U CUCTEMBI YIPaBNEeHHA
nopayen rasa, cM. naeHTupuKkatTop KomaHabl N2 1

13. TecT nopauum razoB A0 BO3OyHAEHWA AyrM — NEPeBOos, CUCTEMbI B PEXMM UCMbITaHUA NOJAYM rasa, CM.
naoeHtTuduxkatop Komanasl N2 64, 65

14. TeCT nogayn ra3oB Nnpu pe3xke — nepeBo CUCTEMbI B pEXUM TECTa Nnogadu rasa, Cm. Mﬂ,eHTMCI)MKaTOp KOMaHdbl N2
66, 67

15. BKntoyeHWe/BbIKMOYEHWE MUTAHWUA — BKIIOYEHWE U BbIKHOYEHME Na3MeHHOM CHUCTeMbIl, HE nocnegoBaTtesibHanA
KOMaHAa (BOS6y)+(,D,aeTCF| HU3KKMM YPOBHEM CUrHana, C CyxuMm KOHTakTaMu, OﬂTOMSOﬂMpOBaHHbIﬁ)

16. OToGpareHWe MMHENHOr0 HaNPsKeHNA — CM. naeHTUdUKaTop KomaHabl N2 100

17. OTo6parkeHue 3HaueH1a (3Ha4eHni) ToKa MHBEPTOPa — CM. MaeHTUdUKaTop koMaHabl N2 100

18. OTob6paeHue Toka paboyero kabena — cM. naeHTrduKkaTop KomaHasl N2 100

19. OTo6pameHure 3HadeHua (3HaYeHWIH) TemnepaTypsl MHBEPTOpa — CM. aeHTUdMKaTop KomaHas N2 100
20. OTobpameHne TemMnepaTypbl TpaHCPopmMaTopa — CM. MaeHTUdMKaTop Komanabl N2 100

21. OTobpameHne 3HaYeHWIM faBreHus ra3a — cM. naeHTduKaTop KomaHabl Ne 79

22. OTtobpareHne CKOPOCTH MOTOKA OXNamAaroLLEN HUOKOCTU — CM. uaeHTudMKaTop komaHasl N2 100
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PexkomeHpauMu no nocnenoBaTesibHOMY HHTepdency

KoHTponbHaa cymma

B npoTokone, ncnone3yemom Anda nocneposartenbHoro nHtepderica mexay cuctemorn Hypertherm v YIMY, copepxumtca
KOHTPOMNbHaA CymMMa AnA NnockliaemMblx coobweHnn. [na Kamaoro coobLeHna cneayeTt NpoBEPATb KOHTPOSIbHYIO CyMMY,
4TO6bI yOeauTbCA B TOM, YTO MHPOPMALIMA HE NCKaKeHa.

MoBTopHaa nepepaya coo6LEHUA

Mbl pekoMeHayeM NMOBTOPHO NepeaaTb COOGLLEHWE, ECMIM CMCTEMA HE NOATBEPAMIA NONYyYEHUE UCXOOHOIO COOBLLEHUS.
370 0c06eHHO BakHO, KOrAa aKTUBHO BbICOKOYACTOTHOE 3awuraHue. BelcoKouacToTHOE 3armraHue MOKET BbiTb
aKTUBHO He 6onee 1 CEeRyHAbl M MOMET MCKa3WTb NocnenoBaTtenbHyro cBA3b. BarkHo NOBTOpHO NepenaBath COOBLLEHUS
yepes onpeneneHHbIN MHTEPBaU, YTOObI CUCTEMA MOTTIa CMPaBMTLCA C NEePEPLIBOM B NMOCNEA0BATENBHOW CBA3M
NPOOOMKUTENBHOCTLIO A0 1 CERyHAbI.

Hpyro# cnoco6 paboTbl C BbICOKOYACTOTHBIM 3aMMUraHWEM 3aK/04YaeTCA B OnpallMBaHUM COCTOAHMA MCTOYHMKA
TOKa ¢ nomoLbto Komanasl GET_STATE (Monyunts cocTtosHue). Ecnv cuctema HaxoauTca B COCTOAHWM

(5 — BcnomoratenbHas fyra), crefyet 0CTaHOBWTL MOCNEA0BATENbHYHO CBA3b 0 BbIXOAA CMCTEMbI U3 COCTOAHMA
(5 — BcnomorartensHas ayra).

dKpaHupyowan obono4yka Kabenen

Ha HekoTopbIx M3 6onee HOBbIX CUCTEM Mbl PELUMIN UCMONb30BaTh Kabenu cTaHoK/NMocneaoBaTenbHbI MHTEPdENC TUNa
DB ¢ metannunyeckon o6onoykon. OgHa 13 NprymH, No KOTOPOKW Mbl BbIBpann 3TOT TN Kabenen — 3TO UX CMOCOBHOCTH
MO 9KPaHUPOBAHUIO OT 3MIEKTPOMArHWUTHBIX MOoMex. BaKHO coxpaHATb LieNOCTHOCTb SKpaHUPYHOLLEN 060T0YKM 3TOMO
Kabena. DKpaHupytoLLLaa 060104Ka obecneymBaeT 3alMTy OT CUCTEMbI BbICOKOYACTOTHOMO 3aMMraHuaA, Mpy 3TOM
HEKOPPEKTHBIM BbIBOA, SKPaHUPYHOLLEN 060STOHKM Ha 3aKMMbl CHUMKAET 3pdEeKTUBHOCTL 3awuTsl. OnTMmansHoe
peLIeHWe AOCTUrAeTCA NyTeM OKOHLeBaHuA Ha 360 ° Ha 06oux KoHuax Kabena. Mcnonb3oBaHue NpoBoAa 3a3eMIeHWs
He 06ecneynT NpaBuIbLHONO 3KPaHUpPOoBaHUsA. Takke Kabenb [oMmKeH ObiTb KaK MOXHO KOpOYe U HE UMETL BYXT.
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Mpunoxenune C

POBOTU3UPOBAHHAA PE3KA

CopaepaHue gaHHoOro pasaena.

HOMMOHEHTBI 4711 POBOTUBUPOBAHHOM PEBKM ...vvreuerereriursresesessssesesssesstssssssestsssssstssssssesssessessssssssssssesatassssasstssssssssssessssssssessssssessssssesanns c-2
[TIDOBOA PEBAKA. c..veurreuerereeretreseeseseeset st s sesse et ee s ses e b ee b s e b ee s e bR ARttt c-2
YITTUHUTEID OMUUYECKOTO KOHTAKT . 1u1utvuessssnsrsrsrssesesesssssssesssssssssssssssesesesesesssssssssssesasssssssssssssssssssesssssesesesesesesesesnsnsnsssssssnsssssnsas c-2
Bpaluatowanca coegmHuTensHasa myédrta (nocTaBnAeTCA OTAEABHO) — 220864 .....ceiceeceereeresseeseesesee e seess e ss s c-3
HOMAHDBIM UEXOM = 248686 .....cucveuiierietetiiisisie et e st sas e e se st se bbb e e e e e b e b e se e et e b e b e e e b b e be e e et b e be e e e b et et e ne e se et sennaes c-3
Po6otuanpoBaHHbIn 0byyatowmin pesak (nasepHan YKasKa) — 228394 .......c..cereiessssesse st sssssssssssssssnnes c-3
Paamepbl pe3aka 1 BPaLLAOLLENCA COEANHUTENBHOM MYPTB ..cucvcrercrieeererreseressesessesessesesssssessssssssssssessssssesssssssssssssssssssssens c-3
Pa3mepbl 3ainMa BPaLLAtOLLLEMCA COEAMHUTEITBHOM MYMTl.....cuceeureueeisreresressssessesessessssesesssssessssssssssssessssssessssssssssssssssssssens c-4
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NMPUJIOHEHUE C. POBOTU3UPOBAHHAA PE3KA

KoMnoHeHTbl ANnA po60TU3UPOBAHHOW PE3KH

MpoBopa pe3aka

YKa3aHHble H1He NPpoBoAa pe3aKa padpaboTaHbl TaK, HTOOb! BblAEPHUBATL AOMNOMHUTENbHBIE HAMPY3KK, XapaKTepHbIe A
PO6GOTU3MPOBAHHOM PE3KK MK KOCOrO cpe3a. DTW MPOBOAA UMEKOTCA C ra30BbIMU LWMAHraMK ASIMHON 2 M Wi 2,5 M.
Mpumeuanre. Cpok cry*Kbbl pacXxoaHbIX MaTepuanoB ByOeT HUKE NPKU UCNONb30BaHWK ra3oBbIX
LUNaHroB AJIMHOM 2,5 M.

O6wan anvHa 1,8 M rasoBbi¥ WIaHr 2,4 M rasoBbi# WWIAHr
2™ 228514 228516
25m 228515 228517
3 M 228475 228482
35m 228476 228483
45 m 228477 228484
6 M 228478 228485
7,5 M 228479 228486
10m 228480 228487
15 m 228481 228488

YANUHUTENb OMHUYECKOro KOHTaKTa

[MpoBOA OMWYECKOro KOHTaKTa AJIMHOM 2,5 M BXOAWUT B Ha60p NPOBOAOB. YASIMHUTENW NPUBEAEHDI B TAbNULLE HUKE..

=S = = 1 =
L__J
Homep petanu OnuHa Homep petanu AnuHa
223059 1,5m 223064 12 m
223060 3 M 223065 15 m
223061 45 m 223066 225 m
223062 6 M 223067 30m
223063 9m 223068 45 m
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NMPUIOHEHUE C. POEOTU3SUPOBAHHASA PE3KA

Bpawatowanaca coeguHuTenbHaa mydTa
(noctaBnaeTca oTaenbHo) — 220864

Bpauwatowanca mydTa npefHasHaueHa 418 UCMNONb30BaHWUA B
CUTyaLMAX, B KOTOPbIX MOCTOAHHO MEPEKPY4MBAIOTCA MPOBOAA pe3aKa.
3710 HeobA3aTesIbHbIA KOMMOHEHT, €ro He HYHO MCMOoJb30BaTh AJ1A
NPUMEHEeHMA yKkasaHHbIX Bbille NPOBOAOB pe3ara. [inHa Bpallatolenca
My¢Tbl cocTasnAeT 114,3 mm .

3a¥um BpaljaloWenca coeauHUTeNbHON MydTbl — 220900

HurameTp Bpawaroenca MydTbl 6osbLue, YeM y CTaHAAPTHLIX My$T 57 Mm.

KoxaHbi yexon — 024866

KoaHblMyexon umeeT ONnHy 3Mwu npeaHa3Ha4yeHa aniAa yCTtaHOBKK MNOBEpPX
npoBoAoB C TOM TOYKH, B KOTOpOﬁ OHW COEAMHAKOTCA C PE3aKOM. On
obecneuunBaeT OO0MNONHUTENIbHYHO 3allnTy AJ1A BbINOJIHEHWA 3ajad, Npu
KOTOPbIX paCI'IJ'IaBJ'IeHHbII;I mMeTann 6y/:|,eT nonagatb O6paTHO Ha npoBoAa.

Po60TH3npoBaHHbIN O6Yy4YaroLWHMK pe3aK
(nasepHas yKa3Ka) — 228394

* YCcTaHOBUTb JTa3€pPHYH0 YKa3Ky B Myd)Ty pe3aKka aonAa obecneyeHna TOYHOro
NO3MLMOHNPOBaHNA U BblpaBHMBaHNA pe3aKa.

* Mcnonb3oBatb anAa I'IpOFpaMMMpOBaHMH/O6y‘46HMH B A1anoroBoM pexmme
n B CUCTEMaxX pO6OTM3MpOBaHHOFO BblpaBHMBaHUA.

Pa3mepbl pe3aka U BpaLialowWwenca COeAUHUTENbHON MYy PTbl

—— 84,84 MM

37,08 mm

—=| 33,02 VM |—=—

l—— 65,79 MM ———==] 152,65 mm

|<— 46,74 mv —=—

@ 50,80 mm

2X @ 56,01 um

@ 50,67 Mm |

L—3X @ 5702 wmm
2 X 12,95 mm

@ 56,64 Mm —

-

® 10,16 Mm

<

47°
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NMPUJIOHEHUE C. POBOTU3UPOBAHHAA PE3KA

Pa3mepbl 3aXMma BpalaroLenca CoeaAUHUTENbHONU MYyPThbl

55,9

MM

[«<— 574 mm —>
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U3MeHEHHA B TEKCTE HHCTPYKUMHU no 3aKcnnyaTtauun HPR130XD auto gas (80633))

Nno CpaBHEHHMIO C NpeabiayLen peaaKuuen

CtpaHMua, TeKCT
Ha KOTOpPOH
6b1N1 U3BMEHEH
Nno CpaBHEHUIO
C npeabiaywien
penakuuen

OnucaHWe U3SMEHEHUIMBO 2-i pefaKUuUHU TEKCTa HHCTPYKLUHH
(naTa pegaKkuum — 20ceHTA6pPA2011 ropa)

Bo Bcem TekcTe

YcnogHble 0603HaveHna aromos (') sameHeHsl Tekctom (aronm).

C EMC-1 no W-2

O6HoBneH dopmMaT NPeacTaBNeHUA AaHHbIX M TEKCT PasaernoB «DNeKTPoMarHuTHasA
coBMeCTMMOCTb» U «[apaHTusA». B paspen «[apaHTua» nobasneHa nHpopmauma no 3HaKam
CEePTUPUKALIMOHHBIX UCTbITAHWH, Pa3NMYMAM B HALLMOHA/IbHBIX CTaHAAPTaX, BbICOKOYPOBHEBbLIM
cucTemam, nasepHoMy 060PyA0BaHMIO M MPOAYKTaM Mo aBTOMATMU3aALIMK, @ TaKKe NpaBuIbHOM
yTunmusaummn npogyktos Hypertherm.

Paspen
«BesonacHocTb»

O6HoBneHbl cBeAeHWs No 6e3onacHOCTH U dopmMaT NpeacTaBneHua AaHHbix. [Jo6asneHa
nHbopmaLma 06 ynaBnIMBaHUK CYXOM MbiNK U Na3EPHOM U3NYYEHUM.

9-4

yp,aneHo cnepgytouiee npuMmedaHne non Ta6J'IVILI,el‘/'I (0] Tpe6OBaHMF|X K Ka4eCTBy U OaB/IE€HUIO rasa:
<<HMCJ'IOp0£I,, a30T 1 BO3AYX HeO6XOﬂ,VIMbI AnA BCex CUCTEM. Azor MCMNoJIb3yeTCA B Ha4eCcTBe
npoayBO4YHOro rasa.» yTBep)K}:I.eHMe ABNANOCb HETO4YHbIM.

B tabnunuy nobasneHbl HoMepa AeTanein UCTOYHKMKa Toka ¢ Hypernet n nHdopmaLmMa o CTOYHKUKY
Toka ¢ HanpaxeHveM 415 B. B nocneaHem ctonbue «MOLLHOCTb» B Ka4eCTBE e4MHHL, M3MEepPeHMA
BMecTO KBT yrasaHbl KBA.

[o6aBneHbl onucanua 1 rpaduyeckme maobpaweHuna cumeonos MOK.

OGHoBNEHBI CBefeHWsA MO YPOBHAM Lyma. [NocTeneHHo BO BCe pyKOBOACTBA Mo 060PYA0BaHUI0
A71A MEeXaHM3WPOBaHHOM pe3ku byaeT fob6aBneHo coobLieHne obLLEero xapakTepa ¢ yKasaHuem
nHdopmaumm ¢ Beb-carta Hypertherm.

[o6asneH TeKcT «Kpome TOro, BUNOYHbIN 3axBaT OMKEH ObITb LLEHTPUPOBAH MO LUMPUHE W ANWHE
6510Ka 4718 NpefoTBpaLLeHUA ONPOKUAbIBaHUA NpK nepemelleHnn. CreayeTt nogaepunsatb
MWHUMaIbHO BO3MOMHYIO CKOPOCTb BUIOYHOIO 3axBaTta, 0CO6EHHO MPKW MNOBOPOTAX W NPW NPoXoae
yrrnoe» K nepsomy naparpady nog npeaynpexaeHnem 06 onacHoCTU.

3-14 1 3-15

,El.o6aBneHa BbIHOCKa C AaHHbIMKW MO KpeneXHbIM OTBEPCTUAM.

3-19, 23, 31, 47

Ho6aeneHo npeaynpekaeHne o HeAOMyCTUMOCTH UcMonb3oBaHWA MTMPD neHTsI.

n 49

3-21 M3meHeHa TouKa NOAKMHOYEHUA CUMOBOMO Kabens K MCTOYHMKY ToKa ¢ 1x5 Ha 1x1.

3-95 [ob6aBneHa 3Be3a04Ka nocne npuMeyaHusa 4 Co CChINIKOM Ha NpYMeYaHue, BCTaBNeHHOe nocrne
npeaynpexaeHus.
YnaneHo npumedaHne o 3ameHe pacxofHblx AeTanes nof NyHKTOM O BblpaBHMBaHMKW pesaka

3-36 1 3-37 Job6asneHa cTpaHuLa; MHPopMaL A 0 TpebOoBaHMAX K MOOBEMHUKY pe3aKa nepeHeceHa Ha

cnepyoulyto ctpaHuuy. [lobaeneHsl cBepnenua no Hypernet.

3-38 Ho6asneHbl aaHHble No 415 B nepem. Toka B Tabnuy.
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CTpaHu1ua, TEeKCT
Ha KOTOpPOH
6bl1 U3BMEHEH
Mo CpaBHEHMUIO
C npeabiaywen
pepakuuen

OnucaHMe U3MEHEHUHBO 2-1 pefaKkuUHU TEKCTa UHCTPYKLIUK
(naTa pegaKkuum — 20ceHTA6pa2011 roaa)

3-45

K nepsomy naparpa¢y nobasneH cneayowmii TekeT: «Pekomengaumm cm. B LnaHrm nogaym
rasa B KOHLe AaHHOro pasgena». YaaneHo npuMedanune «<Kucnopog, asoT 1 Bo34yx He06XoanMbl
AR BCeX cMcTeM». A30T MCMOMNb3YETCA B KaYE€CTBE NPOAYBOYHOIO rada». YTBepKaeHWe ABNANOCh
HeTouHbIM. OBHOBNEHBI CHUMKK 3KpaHOB. YaaneHa MHpopmMaLma Npo MeTaH BBMAY TOro, YTO
nocrefHW He UCTIONb3YeTCA B TEXHONIOMMYECKOM MPOLLECCE.

3-47

D,O6aBJ'IeHa CCbl/lHa Ha WaHrM noga4vun rasda, nepedymcrieHHble B KOHUEe pasgena. yp,aneHa
MHCI)OpMaLI,MH npo mMeTaH BBMAY TOro, 41O nocnegHuM He MCMNoJIb3yeTCA B TEXHONOIrM4ECKOM
npouecce.

c4-6 no 4-9

O6HoBneHbl 06pasubl akpaHa YlY.

B pasnen «PasmeTra» nobaeneHo «[1pu BbINOSHEHNM PaCKPOA C NPUMEHEHWEM aproHa
Heo6x04MMO NPOU3BOAMTL PACKPOM M PEe3Ky OTAENbHbIX AeTaner. Packpow Bcero nucta Ao pesku
MOMET CTaTb NPUYUHOM COKPaLLEHWA CPOKa CryKObl pacxoAHbix AeTanen. [na noctrweHna
6onee nyyLInx pesdynbTaToB PEKOMEHAYETCA YepenoBaTtb pedbl U MeTKK». [1pr BbINONHEHNM
pacKpos C NPUMEHEHWEM aproHa W NpoLecca ¢ Cunon Toka ot 24 A npouecc byaet HauMHaTbLCA
C BO3/yxa, Npewae YeM Npon3onaeT CMeHa Ha aproH, a MoTOMy B Havasie pacKkpoA 6yaeT BuaHa
6onee ToncTaA M TEMHaA MeTKa.

MHdbopmaumna B nyHKTe «[TpoBepKa pacxoaHbix AeTaner» pa3melleHa Ha 2 CTpaHWLax BMECTO
OfHON. [N ynyylleHWsa KayecTBa BU3yanlbHOMO NPeACcTaBNeHna MHPOPMaLIMK YBENTMYeH pa3Mep
rpaduyeckmx U306parKeHUM.

4-23

Ho6aeneHo «(Hanpumep, peaka npu 30 A O,/O, 1 npu 50 A O,/O, ). CurHan oKoHYaHWA NPOoKMra
[OSTKEH ObITb OTKMIOYEH AR MPOLLECCOB CO 3HAYEHUAMMU AaBMeHWUsA Noaayum 3aluTHOro rasa

[0 BO3BYMOEHWUA LyrH HUMKE 3HAYEHWUM AaBneHus npu peske (Hanpumep, npoueccsl npu 600 A

1 800 A)» Ko BTOpoMy naparpady. K MapKrMpoBaHHOMY crivcKy fo6aBneH TpeTui nyHKT. K
nocnefHeMy NyHKTY MapKMPOBaHHOIoO cnncka gobasneHo creaytouee: «[lepemelteHne npoxura,
(TonwwmHa npoxura Hepwasetolen ctanu npu 800 A MOXeT BbiTb yBenuyeHa go 100 MM), M «
PEKOMeHIyeTCA BbINOMHATL MYCK Ha Kpato, eC/K y ornepaTopa HeT OMbiTa MCMob30BaHWA AAaHHOMO
MeToAa.

4-26

O6HoBNEHbI AaHHbIE MO KOMMEHCAaLLMK LMPUHBI pa3pesa. B Tabnuuy gobasneHbl faHHbIe Mo
npoueccam C UCMoNb30BaHWEM CMeLLaHHbIX ra3oB. [lobasneHbl cneaytoline 3Ha4eHUA A
TonwwMHbl MaTepuana: 5, 8, 15, 32 n 38 mm. B nycTble nons BHeceH cneaytowwmi ekt «H/O»
(HeT paHHbIX).

4-27

OG6HoBnEHbI AaHHbIEe B TabrvLLe MO KOMMNEHCcaLMK LWMPKHBI pasdpesa. B Tabnuuy fo6asneHs
AaHHble Mo MpoLEeccam C UCMoNb30BaHWMEM CMeLlaHHbIX ra3oB. [lobaBneHbl cneayrolme 3HaYeHun
AnA TonwmHel matepuana: 5/16, 5/8, 1-1/4 n 1-1/2 pgrorima. B nycTtele nons BHeceH crnefyoLwmm
TekeT «H/0» (HeT paHHbIX).

4-30, 31, 32, 33
n 36

B TexHonornyeckue KapTbl pe3ku Lo6aBneHbl CleayoLlmMe 3Ha4eHna Ans TONWKHb MaTepuana:
5 mm, 8 Mm 1 5/16 grorma. McnpaeneHsl gaHHble no nogaya rasa N, 1 CKOPOCTH ero noToka npw
peske.

4-37, 38, 39, 40,
41,49, 44, 45, 46

B TexHonornyeckue KapTbl pe3kun fo6aBneHbl CleayoLlme 3Ha4eHnA Ans TONWKHb MaTepuana:
8 mm 1 5/16 gronma.
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CTpaHu1ua, TEeKCT
Ha KOTOpPOH
6bl1 U3BMEHEH
Mo CpaBHEHMUIO
C npeabiaywen

OnucaHue U3MEHEHUHBO 2-1 pefaKkuuHU TEKCTa UHCTPYKLIUK
(naTa pegaKkuum — 20ceHTA6pa2011 ropa)

pepakuuen
5-4 MameHeH 3aronoBok: «CunoBblie 1 CUrHasnbHble Kabenu» BMecTo «YnpaBnatoLme U CUrHabHble
Kabenu».
5-5 McnpasneHa nocnegHsasa CTpoYKa Nof HOMEPOM 2: NPaBWiIbHbIA TEKCT «3aMblKaTeNb

HE OTKPbIBAETCA» BMECTO «3aMblKaTes/lb OTKPbIBAETCA».

5-10, 5-28, 5-34,

O6HoBneH sl OMarHOCTUYECKMHM 3SKpPaH 1 KHOMKa TeCTUpoBaHMA Hacoca (B HOBOW penakumn

5-38 “KHOMKa KOPPEKLMK OXNnamaaroLLem MUOKOCTI»)
Jo6asneH Homep Kopa owmrbkn 11. B cTonbue «HassaHne» nocne Ha3BaHui cuctemsl HPR130,
5-11 260, n 400 po6asneHo XD (no Bcemy aoxkymeHTy). [lobasneHs HOMepa KOAOB OWMBOK AnA
BTOPUYHOIO MCTOYHMKA ToKa cucTembl HPRB0OOXD. YaaneH Homep Kopa ownbku 18. D10
OTHOCHTCA K opuriHanbHok cucteme HPR260, a He kK ee mogunduraummn HPR260XD.
5-12 1 5-13 M3 pekomeHZaLmm No ycTpaHeHuto ownbok ¢ Homepamu Koo 020, 024/224, 025/225,

026/226, 028/228, 034/234 ypaneHo cneaymulee aerctere «BeinonHntb TecT nHBepTOpa»

5-14,5-151 5-18

B TekcT pekomengaumit 1, 4 1 6 No ycTpaHeHHo oWMBOK ¢ HoMepamu KopoBs 46,47 pobasreHs
ccbiikn Ha cuctemy HPR400XD. [Jo6asneHa cuctema HPR400XD B TekcT pekomeHpaumin 1 1
2n0 ycTpaHeHuto owmnbkM ¢ Homepom Koga 071 pobasneHbl cebinkv Ha cuctemy HPR400XD.

5-19 [o6aeneH Homep Kopa owmbku 98 (O6pbie dassbl NpK MHULMANUBALUK).
K onucanuto Homepa Kopa owmrbkn 159/359 nobasneHo npumeyaHue. K HasBaHWAM cBETOAMOOOB

5-25 D30, D31 1 D32 B on1caHunK OeNCTBKIA N0 YyCTPAHEHWIO HEMONaaoK A06aBneH TeKCT
«Ha neyaTHou nnate PCB7».

5-26 Jo6asneH Homep Koga owmrbku 161

5-27 Jo6aeneHbl HomMepa KogoB owurbok 182 n 383

5-39 Ho6aeneH TekcT «OCHOBHOM BXOZ, 3NEKTPOMUTAHWUA» CO CTPENKOM. B Liensax noBbilleHWA YeTKOCTH
M3NoMEeHUA MHGOPMaLMKU NepenncaH TEKCT MPUMeEYaHUA O NPOBEPKE 3a3EMNEHUA KaMA0M IMHWUK.

5-38 McnpaeneHo npMmeyaHne o cxeMaTU4ECKOM XapaKkTepe 6/10K-CXeMbl.

5-44 O6HOBNEH CHUMOK aKpaHa TecTa NS BbIABMEHWUA yTe4eK rasa
O6HoeneHa Tabnuvua «paduk 3ameHbl AeTanen Ana obcnyxueanua». McnpasneH Homep aetany
ANA KOMMNNeKTa feTanen Af1A eXeroqHoro nnaHoBo-NpeaynpeamTesbHOro TEXHUYECKOro
obcnymsanua (NpexHuin Homep — 228015, Hoeeilt — 228605). MicnpasneH HoMep aetanu

5-65 1 5-66 LJ19 OCHOBHOO Kopnyca pesara (npemHuit Homep — 220162, Hosbil — 220706). McnpaeneHs!

AaHHblE MO KONMMYeCTBY 6-A0MMOBBIX BEHTUNATOPOB (127039: ¢ 4 Ha 2) 1 10-A0MMOBbIX
BeHTMNATOPOB (027079: ¢ 3 Ha 1). Homep feTtany ocHOBHOrO 3ambikatens uameHeH ¢ 003139
Ha 003251.

6-9 YpaneH Homep AeTanu A UCTOYHUKOB ToKa ¢ Hypernet, a Takke npvmedanue no Hypernet.
Job6asneH KomnnekT ana mopaepHuaaummn Hypernet.

6-3 Jo6asneH cunoson TpaHcdopmaTop Ha 415 B.
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CTpaHu1ua, TEeKCT
Ha KOTOpPOH
6bl1 U3BMEHEH
Mo CpaBHEHMUIO
C npeabiaywen

OnucaHMe U3MEHEHUHBO 2-1 pefaKkuUHU TEKCTa UHCTPYKLIUK
(naTa pegaKkuum — 20ceHTA6pa2011 roaa)

pepakuuen
6-4 1 6-15 K TekcTy npumevanuns gobasneHo: «415 B». Homep aetanv oCHOBHOMO 3aMblKaTens M3MeHeH
¢ 003139 Ha 003251.
BblHoCcKa pacnpenenntensHOM CxeMbl M HOMeEpPa AeTanu NepemeLleHa Ha ClefyroLLyo CTPaHuLy.
6-5 B HuMHeM yacTh cTpaHuubl AobasneH TeKeT: «127039*** seHTunaTtop (ana aeurartena Hacoca):
230 Ky6. dyT/MuH, 115 B nepem. Toka, 50—60 u», a TakKe npumeyaHve *** TonbKo AnsA
MCTOYHKMKA TOKa Ha 415 B».
6-6 Job6asneHbl HoMepa AeTanemn ona npefoxpaHuTenemr Ha pacnpenenutensHon nnate. Jo6asneH
HoMep AeTanu Ana nsonupytoLero TpaHcopmatopa Ha 415 B.
Homepa petanei ans sanektpomarHutHbix knanaHos (006136 1 006109) 6binu yKasaHbl HEBEPHO
6-8 (nomeHaHbl MecTamu). Ona Homepa aetann 006109 nameHeHbl gaHHble Mo KonuyecTsy ¢ 2 o 13
A7A TOro, YTobbl KONIMYECTBO COBMaAaNo C KONIMYECTBOM KilanaHoB B CUCTEME yrpaBrieHUs.
6-13 [na Homepa getanun conna 220182 ncnpasneHsl AaHHble Mo KonuyecTsy ¢ 4 1o 3.
6-14 [o6aBneHbl HOMepa AeTanen B NnepeveHb PacXoaHbIX AeTanen ANA Pe3KU HUSKOYTNepOaMCTON
cTasnu rnog, YyriioMm B 3epKasibHOM oTpaskeHuu npu 80 1 130 A,
Cxewmbl O6HoBneHa Bepcua Bcex cxeM ¢ Bepcun A fo Bepcun b.

[Mpunoxenve A

OG6HoBNEHbI CBeAeHWA 1 GopMaT JaHHbIX MO OXNarAatoLLen RUOKOCTH ANa pedakoB Hypertherm
(NBM)

MpunoxeHve B

[na Bcex noaxoaAwmx KOLOB OLWKMBOK Nocne MaeHTUPUKALMOHHBIX HOMEPOB KOA0B OWMOOK
NepBUYHOMO UCTOYHMKA [06aBMEHbl HOMePa KOAOB OLUMBOK BTOPUYHOIO MCTOYHUKAL.

b-6 3a cueT HoBOM MHPOPMaLMK pacLumMpeHo onucanme KomaHasl <HELLO (MpueetcTtaume)».
b-19 B tabnuuy komang nobasneHsl Homepa komaHa, 136 1 158.

b-21 Ho6asneH Homep Koga ownbkn 11.

b-24 [Jo6asneHbl HomMepa Kogos owurbok 161, 182 1 383.

Mpunoxenne C

O6HoBneHo coaepHaHne C Lesibto BRITHOYEHMA HOBbIX MYHKTOB.

K gaHHbIM NO ANMHE ra30BbIX LWaHroB J06aBNEHbI COOTBETCTBYHOLLME 3HA4YEHNA B MeTpM‘—IeCKOVI

c-2
CW. JobaBneH pUCYHOK yOJIMHUTENA OMUYECKOTrO KOHTaKTa.
[o6aBneHbl PUCYHKW BpaLLatoLLLEeMCA COEAMHUTENbHOM MydThl, 3aXKMMa BpaLLaOLLENCA
c-3 COeOMHUTENbHOM MydThl, KOXAHOW BHELLUHEN 060M04KK U POBOTU3MPOBAHHOMO 0By4atoLLero

pesaka. Takke f06aBneHbl rabapuTHble YeEPTEKM pe3ara 1 BpallatoLLenca COedUHUTENIbHOM
MydThI.

v
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