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Moaxum LLynbu, Ynpasnstowmii TPYNMNONA KOMMNAHWUA HEDRICH

il ()
PELSSS1, KOTOPEBIE
CReKTp BO3MOXXHOCTe 06CNy»K1BaHWA HaLLMX NPOV3BOACTB B [epmaHuy 1 Kutae agnsaetca
|/] X |/ H M 3 M yA ' | b |_| bl E | | O4YeHb O6LIMPHbBIM. 34eCb Mbl BCErAa MeeM Ha roTOBE ONTNMalbHOE peLleHmne Ana Kaxaoro
Woaxum LWynbu NPVIMEHEHNA — ONTYMAaIbHO NOAXOAALLEe U NHANBUAYaNbHO NofobpaHHoe.
_|_ P E 5 B _| Vl g Ynpasnstowmi FPYIION KOMITAHUA

[pepocTaBneHne KNveHTaM 3Ha4YMMOW AONOTHUTESIbHOM BbIFOAbl, 3@ CHET ONTMMAJTbHbIX
XapakTepUCTUK U CTOMMOCTM NPOAYKTa, obelaeT napTHEpcTBo ¢ HEDRICH.

CoBoKymnHas Bbiroga ot ncnonb3osaHus Total Benefit of Usership (TBU) aBnaetca ans
Hac MPVOPUTETHO 3afayeit U BKOYaET B ce6A BCe HalLW AENCTBUA B OTHOLIEHWAX

¢ Bamu, Hawmmu kKnveHTamn. HaunHasa ¢ TEXHUYECKOTO aHan3a 1 KOHCynbTaLuii

A0 pa3MelleHNs 3aKa3a, eanbHOro KoHLenTa 060pyAoBaH1A U B3aMMOAENCTBIA

C MOTPEbUTENAMM B XOAe peanu3auuy NOeKTa, a TakkKe AN NPOeKTMPOBaHWSA

WHOWBUAYANIbHOIO NMjlaHa TeXHNn4eckoro OGCJ’Iy)KI/IBaHI/Iﬂ.




IPPEKTUBHOCTD

peaJibHaf NMoJib3a B Pa3JIUYHbIX obnactax

BOJIbLUE TEXHOJIOTUIA

BOJIbLUE MHHOBALIM

BOJIbLLIE KAYECTBEHHOTO
CEPBUCA

BOJIbLLUE KOMMNETEHTHOCTW

BONbLIE AOCTUMKEHUN

He3aBncumo ot Toro npumeHsetca v B Balwem nsgenun n3onAauma Ha ocHoee
CUCTEM SMOKCUAHBIX IMTHEBbBIX CMOJI, XKUAKUX CUIMKOHOBbIX PE3UH UK ByMaMHO-
macnaHas, HEDRICH noctoaHHO npeanaraet Bam onTumanbHOe pelueHne corinacHo

Bawwmx Tpe6oBaHmii K 3ddeKTMBHOMY BaKyyMHOMY MpoLieccy.

MocToAHHbIE MHHOBALMY 3a[al0T TEMM AJ1A NMOBbILIEHUA MPOVU3BOANTENIBHOCTY
HaLMX KNMeHTOB 1 obecneymBatoT 6onee BbICOKMI ypOoBeHb 6e30MacHOCTM

npouecca 1 BbiICOKYH HaeXHOCTb 1 pa6OTOCI'IOCO6HOCTb O60pyp,OBaHl/l‘il.

Hawa rno6anbHas ceTb CNeumanmcToB ¢ CO6CTBEHHbIMY LIEHTPaMM
ob6cnyxuBaHus, B lepmaHum, Kutae n iHauu, a Takke JOAroCpoOYHbIMA
napTHepamu, rapaHTMpyeT Bam KomnneKkcHoe obcyKuBaHuve. [JocTynHOCTb

B peXkume 24/7, B COBOKYMHOCTN C KOPOTKMM BPEMEHeM pearvpoBaHua 1
MHOIOYpPOBHEBbIMM NaKeTamMu YCIYT € Pa3iyHbIMU 06bEMaMU 3anacHbIX YacTen

1 cepBUCHOro O6Cﬂy)KI/IBaHI/IFI.

06pa60TKa N30MALUNOHHbIX MaTepManoB BCeX BUAOB: OT BbICOKOHAMOJIHEHHbIX
[0 He HamnoJIHEHbIX INTbEBbIX KOMMayHAOB, O CEKTOPA 6yMa>KHO-MaCﬂﬂHOVI
M30M1ALUN I CUSIMKOHOB BbICOKOW BA3KOCTM, HAXOANTCA B Kpyry Hallen BbICOKOW
KomMneTeHumu. 3genna Hawmx KNMeHToB NCNONb3YKTCA B Pa3/INYHbIX OTPaCiAxX
NPOMbILTIEHHOCTU: B SJIEKTPOTEXHUNKE, PAANOSJIEKTPOHUKE, BETPOSHEpPreTnke

1 aBTOMOGWNbHOM NPOMbILIEHHOCTH, a TaKXe B NPpOn3BOACTBE KOMMO3UTOB,

$bapMaLEBTUYECKON N MEAVLIMHCKOWN OTPACHSX.

CyLecTBEHHOE YBeNIMYeHVe NPOoV3BOANTENBHOCTMN B MPOW3BOACTBE HalUK
K/IMEHTbI AOCTUIAIOT 3a CYET NPaBUIbHO NOA0OPAHHbBIX TEXHOJIOTMUYECKMX
npoweccoB. HaunHasa ¢ TEXHONOrMN AO3MPOBOYHbBIX HACOCOB BbICOKOIO
[aBneHus, yepes TexHonoruio «MTB — nuTbBo KomnayHa» (Multi-Top-Benefit)
C MPOU3BOAMNTENBHOCTbIO KOMNayHAa 9 TOHH / AeHb A0 Halleln TEXHONOorK

HU3KOYaCTOTHOW CYLLKM C SKOHOMMEN dHeprum fo 70%.



- 3AKOHOAATEJIb
. MOAbl

MHuHoBauum Ha HEDRICH 370 TpeboBaHue n nencTBUTENIbHOCTD.

Hawe exxeqHeBHOE CTpeMJIeHNE - 3TO CTPACTb K MHHOBALMAM 1 MEPBOKIACCHOMY KauecTBy.
Mpwy 3TOM Mbl ONMPAEMCA Ha HOY-Xay, OMbIT Y KPEaTMBHOCTb HALUUX UHXEHEPOB, KOTOPbIE B
COTPYAHUYECTBE C HALUMMM KNNEHTaMU pa3pabaTbiBaloT vaeasnbHble pelweHus. IMEHHO peasibHble

Setting the pace in vacuum

equipment engineering. peWeHNA SKCNePTOB, XapaKTepusyuwmneca d)yHKLWIOHaJ'IbHOCTbIO, TOYHOCTbIO 1 3HAYMMOCTbIO.

1978 | MepBbii TOHKOCOMHDIN Aera3aTop AN HaMOMHEHbIX CUCTEM NIMTHEBOTO KOMMayHZa

1980 | MepBoe B MMpe NPOK3BOACTBO MOJIbIX M30/ATOPOB C 060/I04KON 13 CUIIMKOHOBOM PE3VHbI Ha KOKWIbHOW
MalumHe — VOGEL

1980 | MepBas B Mype BaKyyMHas yCTaHOBKa MO nepepaboTKe TBEPAbIX CMOJT C TEXHONIOTMEN KeNpoBaHWA

nop gasneHvem — APG

1990 | MepBbii B MPe AO3MPOBOYHDI HACOC C NEPEBOPOTHBIMU, MOSIHOCTHIO KEPaMUYECKMY MOPLUHAMU 1 BTYIKamm

1994 | I'IepBaﬂ B M1P€ BaKyyMHO 3a1MBOYHaA YCTaHOBKa ANA JINTbe€BOro KoMnayHaa ¢ npuMmeHeHnem A031MpOBOYHbIX
HaACOCOB BbICOKOIo AaBneHnA

1995 | I'IepBaﬂ B M1pe BaKyyMHaA yCTaHOBKa HenpeprBHoﬁ noAroToBKU 1 Aerasaunii BbICOKOBUCKO3HbIX KOMMNOHEHTOB C
HanonHuTenem

1996 | MepBas ycTaHoBKa NapodasHoi CyLIKN C TOHKOMIEHOYHbIM MCMAPUTENEM 1 BO3MOXHOCTbIO MapanienbHoim
ANCTUALNN KEPOCKHA

2000 | MepBas B MUpe BakyyMHas yCTaHOBKa HeMpPepbIBHOro GOpMynnpoBaHiis, CMeLBaHKA 1 fera3auumn 3-ro NoKoseHuys

disturbance s ¢ i él;ngRI CH
ehminsied 1 ! anAa 060VX BbICOKOBMCKO3HbIX, BbICOKOHAMOMHEHHbIX KOMNOHEHTOB KOMnNayHAa

2004 | MepBas B MUpe ycTaHoBKa NapodasHoi CyLIKY C MOCIEAYIOLLMM OXNaXXAEHNEM aKTUBHOW YacTu 1 COOPKM B
OCyLleHHoW aTMocdhepe

2008 | MepBas B MUpe aBTOMaTMYeCKas MaluiHa C BaKyyMHOW KaMepoii (C dyHKLMel NnepeBopoTa U HaK/IoHa) Ans
NpPoun3BOACTBa KabenbHbIX MydT BbICOKOFO HaNPAXEHUA U3 CUIIMKOHOBOW Pe3UHbI

2012 | MepBas B MUpe ycTaHOBKa BaKyyMHOI MHPY3UK ANA NPAMOIA BaKyyMHOI MHOY3MOHHOW 3anvBKM nonacTten
BeTporeHepatopa

2014 | MepBas B MUpe BaKyyMHO-3a/IMBOYHasA YCTaHOBKa fJ11 NPOV3BOACTBA M3MEPUTENbHbIX TPaHCHOPMATOPOB CpefHero
KJlacca HanpseHUa Ha KOKWIIbHOW MaLUMHE C MOJIHOCTbI0 aBTOMATUYECKOW 3arpy3Koi 1 pa3rpy3Koi OTIMBOK Npy
nomoLuu po6ota

2016 | BakyymHo-3anvBoyHas yctaHoBka MTB (Multi-Top-Benefit) HoBoro nokoneHus 41 Mano3aTpaTHoro
bopmMynMpoBaHyis, CMeLINBaHUA 1 Aera3aLm BbICOKOHAMNOIHEHHbIX KOMMOHEHTOB C OAHOBPEMEHHbIM YTPOEHMEM

¥ ¥

2014

CyLIJ,ECTByIOLLleVI Ao cerogHALWHero BpemMmeHn npon3soanTesibHOCT NOAroTOBKU

JononHuTenbHaa uidopmauma - www.hedrich-innovation.com




Hawie nocToAaHHO noBbiwaemoe cTpemneHmne K UHHoBaUuuAM B NPOMN3BOACTBE BAKYYMHOIo
o6opy,qosava 1 onbIT 6onee 50 feT Bo BCcex 06nacTAxX NPOMUTOYHbBIX N N30MALNOHHDIX
TEXHOMOMI AAOT HaM 3HaHUA SKCnepToB n Bam, B cBOI1O o4yepenb, obecneueHmne

Hap,é)KHOCTI/I npuv NPon3BOACTBE BbICOKOKAYECTBEHHbIX MPOAYKTOB.

HaunHasna ¢ BBOJa B 3KCIJlyaTal o, Mbl CONMPOBOXAAeEM HallNX KNNEHTOB Ha NPOTAXKEHNN
BCErO MCMO/b30BaHNA Hallero 060pyAOBaHNA U rapaHTUpPyeM peryasapHbIM
TeXHUNYEeCKNM 06CJ‘Iy)KVI BaHMEM - MaKCMMaJibHY0 NPOU3BOANTEJIBHOCTb U Haﬂé)KHOCTb
rnpu NPon3BOACTBE NPOAYKLMUN.

bypkxapa Knannept C HallMMW TOMOBbLIMY SKCMEPTHLIMU pelleHnAMYN Bbl B BbIMrpbiLle - B l060OM criyyae.

PykoBoguTtenb cepBrMCHOro oTaena

HEDRICH vacuum systems
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| KAHECTBO

[MpemMnym-o6opynosaHue «made by HEDRICH»>

PomaH ViBaHOB
INTEXHMKA
Poccus

lotpug Lllyctep
Ritz Instrument Transformers
lepmaHunsa

Puyuapg M. [Nokopckun
S&C Electric Company
Amepuka

[onroBeyHoe 1 HagexxHoe obopynoBaHue «Ha NpoTsakeHUN 6onee YeTbIPEX neT,
Mbl CMOJIb3yeM B HallemM NPON3BOACTBE BaKyyMHYIO YCTaHOBKY »KeNMpOBaHMWA
nog gasneHvem HEDRICH. Bbicokas HafeXKHOCTb 060pyaoBaHMsA, BbICOKOE
KauyecTBO NPOU3BOAMMON NPOAYKLMKN 1 becnpobnemHas paboTa ybegunu Hac B
TOM, YTO Mbl BblOpanu B nuie komnaHuy HEDRICH npaBunbHOro napTHEpa».

Camasa NHHOBaLMIOHHAA YCTAaHOBKA Ha CErOfHALIHEM pbiHKe

«lMocToAHHOE COBEPLUEHCTBOBAHME HALLEro TEXHONOrMYeckoro o6opyaoBaHuma
1 NOBbILLIEHNWE HALLE NPON3BOANTENIbLHOCTA TpebyeT MOCTOAHHbBIX MHHOBALUIA.
3necb mbl umeem B nuue HEDRICH npgeanbHoro napTHepa, C KOTOPbIM Mbl
COBMECTHO UMESI U UMEEM BO3MOXHOCTb pa3pabaTtbiBaTb 1 BHEAPATb
HoBLIecTBa. bbITb Ha LWar Bnepean KOHKYPEHTa, ABNSAETCA 06LWMUM TpeboBaHUEM
Hallero napTHepCTBay.

ObeLllaHHOe 6yaeT BbINOJIHEHO

«Halwe TpeboBaHMe K NapTHepy: noobelan caenain!

3pecb meHa HEDRICH Bnevatnaiowe ybeausn. KOMNeTeHTHOCTb B KOHCY/bTaLMsAX,
HaZEeXHOCTb B CPOKAaX MCMOJIHEHNA Ha NPOTAXEHUN BCEro npoLiecca
NPOV3BOACTBA, a TakXKe CBOEBPEMeHHasA JOCTaBKa U BBOA B SKCM/yaTaLuio
y6eaunm Hac B NpaBuiabHOCTY Bbi6Opa NapTHEPCTBA. [o3ToMy Mbl pelumnamn
peanun3oBaTb MOAEPHM3aLMIO HALLEro Napka o6opyaoBaHusa cHoBa ¢ HEDRICH».




[MPOI'PAMMHOE
OBECIEYHEHUE U
ABTOMATU3ALIUA

Co3gaHue [ONONHUTENbHON BbIroAbl 3a CYET NOBbILLEHUS 3¢¢EKTVIBHOCTVI N pe3yNbTaTUBHOCTMU..

Otpen HEDRICH «nporpammHoe obecneyeHvie 1 aBToMaTr3aLmsa» cneunannsnpyetca Ha MHHOBALMOHHbIX aBTOMATM3aLUMOHHbIX peLleHnAX
N pelleHnax 1 ycyrax B 06nactv ynpaBneHusa TeXHONorMyecknmmn npoueccamu. MpogymaHHaa MmogysibHaA KOHCTPYKLMSA HaLUMX
MPOrpamMMHbIX CTPYKTYp 0becrieurBaeT Halmm KnneHTam bonee 3ddekTrBHOE, bonee KompopTabenbHoe 1 HagéXHoe yrpaBieHne

060pyAoBaHWEM V1 rapaHTUPYET KOPOTKOWI CPOK BBOAA B SKCMIyaTaLMIio U TEXHUUYECKOTO 0BCTYK1BaHNA.

B ntore knueHT n3Bnekaet Nnob3y He TOJIbKO AnA HOBOro o6opy.qosava, HO 1 AJ1A UMELWNXCA Y HEro B HaIMY1KU YCTaHOBOK, AJ1IA KOTOPbIX
Mbl npeaiaraem 06HOBEHMA nporpamMmmHoro obecneyeHus n cneunanbHO I'IOAOﬁpaHHbIe peweHna cUucTemMm ynpasieHuA.

CepTUdULMPOBaHHbIN NOCTaBLNK CUCTEMHbIX peweHuin Rockwell
Hedrich Takxe aBnAeTca ofgHNM 13 HEMHOTX CepTUGMLIMPOBAHHbIX MOCTABLUMKOB CUCTEMHbIX pelueHuin Rockwell Automation B lfepmanumn. B

coTpyaHuuectBe ¢ Rockwell Mbl nogaepxmBaem Halwnx KIVEHTOB B 061aCTAX MHTErpaLmm nx cuctem ynpasnenus u UT — nHGOPMaLMOHHbIX
TEXHOJIOTUIA, TEM CaMbIM YBE/INUMBasi NMPOV3BOACTBEHHbIE MOLHOCTM. Bce ncnosib3yemble KOMMNOHEHTbI aBTOMATM3aLmi, ONTUMabHO
nogobpaxbl APYr K APYry ¥ NPeanaraoTcs 13 OfHUX PyK.
CotpyaHuuecTBo ¢ Rockwell B 06nacTvi npomblLwieHHO aBTOMaT3aLmmn ABAAETCA YCMEeLHbIM Ha MPOTAXeHWN

MHOTMX net. BmecTte mbl peann3yem Kak CTaHOapTHbIE, TaK U HAMBUAYallbHblE€ pelleHNA ANA HallnX KIIMEHTOB -

6bICTPO U HeJOPOTro.




IPOTPAMMA. [IOKASATEJIEN

ang CHELIMd)M‘-IHbIX pelleHUX KJIINeHTOB.

OBOPYJOBAHWE BAKYYMHOW 3AJINBKU
JINTBEBOIO N30ALUMOHHOIO KOMNAYHOA
APG - BAKYYMHOE OBOPYIOBAHWE XEJTMPOBAHWA

OBOPYJOBAHUE SO B EHEN
BAKYYMHOE O5OPYAOBAHWE MOPLMOHHOIO
ﬂ'nﬂ I/I3OJ-IHL“/”/| NO3NPOBAHNA
n MTbEBbIM OBOPYAOBAHUE BAKYYMHOW UHOY3UN
KOMIMAYHAOM
BAKyyMHbIE HACOCHbIE | CTP. 18 KOKWIJIbHbIE MALLNHbI

OOPMbI
CTAHUMW | CTP.66

OBOPYLOBAHUE CMELWMBAHUA N JO3UPOBAHUA XUOKUX CUTMKOHOBbBIX
PE3WH LSR

CNEUMANBHOE OBOPYJOBAHWE W PELLEHA AN1A ABTOMATU3ALINA

OBOPYJOBAHWE TEPMO-BAKYYMHOW CYLLKW C LIUPKYNALMEN FOPAYErO BO34YXA
OBOPYAOBAHUE BAKYYMHOW CYLIKW C MPUMEHEHVEM A30TA

BAKYYMHAS CYLIKA C HATPEBOM TOKAMW HU3KOW YACTOTbI

BAKYYMHO - MAPO®A3HAA CYLIKA MAPAMW COJIbBEHTA

10R

EXPERT
SOLUTIONS

BAKYYMHASA CYLIKA U MPOMUTKA
BAKYYMHOE OBOPYAOBAHWE ANA MOATOTOBKN TPAHCOOPMATOPHOIO MACIA
BAKYYMHOE ObOPYOBAHWE AJ1A MPOMUTKWN KABEJIA

v
Setting the pace in vacuum
equipment engineering.

MN3OCTATUYECKUE MPECCA

OBOPYAOBAHWE 19 BAKYYMHOW NPOMUTKN NOJ,
OABNTEHVNEM

KOKWJIbHbIE

MALLUHbI, DOPMbI,
OBOPYJOBAHWE
CMELWWBAHNA A
NO3NPOBAHNA

OBQPV}JOBAHME | CTP. 28

BAKYYMHOW MPORUTKN BAKYYMHbIE HACOCHbIE CTAHLIUW
noa JABNEHUEM
| CTP.62

OBOPY[JOBAHUE

ANA CYWKN N OUKCALNM
BYMAXHO-/ MACJIAHOW U30NAL MK
| CTP. 42



B KpaTKkoM 0630pe

ObOPYL OBAHUE JIA

N30J19LUNN JINTbEBbIM

KOMITAYHAOM

Be3zge Tam, rge ncnosnb3yoTca U nepepabaTtbiBaloTCsA CUCTEMDI
PeaKLMOHHbIX N30/IMPOBOYHbIX JINTbEBbLIX KOMMAaYyHA0B,
HaxoAMT CBOE NpYMEHeHNE Halla KOHLeNumMsa BakyyMHOro
060pynoBaHWA ANA N30AALMMN IMTbEBLIM KOMMayHAOM - ANA
MoAroToBKM, CMELUMBAHWSA 1 AO3UPOBAHUSA, OCHOBaHHas

Ha MHOTOJIETHEM OMbITE U TECHOM COTPYAHUYECTBE

C KOHEYHbIMW MOJIb30BaTENAMY, MPOU3BOANTENAMM
MaTepuanoB U UCrbiTaTeNlbHbIMU TabopaTopuAMM, KOTOpbIe
MOCTOAHHO Pa3BMBAOTCA 1 COBEPLUEHCTBYIOTCH.

K Halwvm MHHOBaUUAM OTHOCATCA TEXHONOMMN
HenpepbIBHOW MOATOTOBKM N0ObIX MUTbEBbLIX
KOMMNayHAHbIX CUCTEM MO MPUHLUMNY NOArOTOBKM
MaTepuasna,no NoTpebHOCTN” Takne Kak NpoToYHas
ferasauma 1 3anaTeHToBaHHOE HaMM «MPOTOYHOE
dbopmynupoBaHve U cMeLlBaHne NPy Og4HOM Npoxoae -
On-the-fly».

KOMMAYHOOM

HOpLI,I/IOHHaﬂ nnn HenpepbiBHaA Aerasaumnd
BbICOKOBMCKO3HbIX N HAMOJIHEHHbLIX JINTbEBbLIX
KOMMNayHAOHbIX CNCTEM

HEDRICH po3unpoBo4Hble Hacockl Ans
BbICOKOHAMOMHEHHbIX M HEHAMOJHEHHbIX IUTHEBbIX
N30ALUMOHHbIX KOMMAaYHAHbIX CUCTEM

HEDRICH npoToyHbli HarpeBaTens UFC

HEDRICH poboTn3npoBaHHas pyka ¢ AUTbEBLIM
KnanaHom

HEDRICH npoTouHoe bopmynnpoBaHue, CMeLlnBaHne
1 gerasaums

NPEUMYLLECTBA OGOPYAOBAHUSA AN U30NALUU NUTHEBbIM A

1OP

v
Setting the pace in vacuum
equipment engineering.

3anaTeHTOBaHHbIN OHNANH-KOHTPOb A03UPOBaHNA
KOMMOHEHTOB MO NPUHLUMY BbICOKOTOYHOIO
n3mepeHusa Kopmonunca

Hu3ko3satpaTtHaa OgHo-JlnHenHasa - / OTF -F/OTF-D
cuctema obopyaoBaHuA

WHAYCTPYaNibHO afanTUpoBaHHoOE
KOMMYHVKaLIMOHHOE NPOrpaMMHOe obecrieyeHme -
4.0 c BbICOKOYNOPAAOYEHHBIMU 1 MapanienbHbIMU
KOMMbIOTEPHBIMY CUCTEMAMU

- OBOPYOOBAHMWE BAKYYMHOW MOATOTOBKN
3ATIMBKU JINTBEBOIO KOMMAYHOA

[lna 3anuBKmn n3genui nog Bakyymom, Hedrich nsrotasnveaer
BaKyyMHO-3a/IMBOYHbIE KaMepbl, KOTOPble aAanTupyTcs K dopme

1 pa3mepy 3anvBaemoro npoaykta. O6opynoBaHne MOXeT 6biTb
BbIMOJSIHEHO KakK C 06bIUHbIMY MUKCEPAMU A1t CMELLUNBAHUSA 1
Jerasaunv Tak U B BULE COBPEMEHHbIX CUCTEM HEMPEPBIBHOTO
NpoTo4YHOro GOpPMyVMPOBaHUA, CMeLnBaHWA 1 Aerasauyun. Lagawee
pa3geneHvie MaTepuriana Ha TOHKME C/Iow, Ha BCeX Tunax obopynoBaHus,
obecneurBaeT ONTMManbHOE CMauMBaHNe 3epHa HaMOJIHNUTENS BCEX

mnos. | CTp. 20

—> BAKYYMHOE ObOPYJOBAHUE XEJIMPOBAHWA MO
OABJIEHUEM (APG)

MeTop aBTOMaTM3MPOBaHHOIO XennpoBaHuA nod aasneHnem (APG)
naeanbHO NOAXOAUT ANA CEPUIHOTrO NPOU3BOACTBA N3aenuii. B nx
YNCSIO BXOAAT N30MATOPbI, YaCTV BbICOKOBOJIbTHbIX BbIK/lOYaTENEN
UM n3mepuTenbHble TpaHcpopmaTopbl. DopMbl CKOHCTPYMPOBaHHbIE
C YYETOM YCTOMUYMBOCTU K BbICOKOMY [aBJIEHVIO 3aKPenaaAloTcA Ha
KOKWJIbHOW MaLlvHe. 3annBKa B 06bIUHbIX C/ly4asax MPOUCXOAUT Npur
aTMochepHom paBneHUn. ONLMOHANbHO 3aNUBKA U XKeNUpoBaHue
MOTYT NPOXOAUTb NOJA BO3AENCTBMEM BaKyyma unu anerasa (SF6

| Crp.22

- BAKYYMHOE OBOPYAOBAHMUE MOPLIMOHHOIO
ANO3NPOBAHUA

[InA N3roToBNEHUA MeSIKNX 3NIEKTPOHHbIX KOMNoHeHToB Hedrich
pa3pabaTbiBaeT MOSHOCTbIO aBTOMATUYECKIE 3a/IMBOYHbIE INHUN.
M3penna ontumanbHO N30AMPYIOTCA B BaKyyMe 1 FrapaHTUpYIoT
abCoNIOTHYI0 TOYHOCTb MPY MaKCMasibHOWM GpYHKLMOHaNbHOCTH.
BblcoKas rm6KoCTb MPOU3BOACTBA AOCTUTAETCA 3@ CUET 3aJIMBOYHBIX
KnanaHoB C TPEXMePHbIM NO3ULIMOHVPOBaHNEM 3aIVIBOYHOTO MyHKTa,

NOJSIHOCTbIO PACMOJIOKEHHbIX B BaKyyMHOW 3aIMBOYHON Kamepe.

| Crp.24

- OBOPYOOBAHUE BAKYYMHOW UHOY3UU

[inA 3anvBKY NlonacTteli BETPOreHepaTopOB 1 BbICOKOKAUYeCTBEHHbIX
KOMMNO3WTHbIX n3genuit Hedrich paspabotan o6opynoBaHue BaKyyMHOW
nHoy3un. ObopyaoBaHMe paboTaeT NOMHOCTbIO aBTOMATUYECKN 1 MOA,
MOCTOAHHbBIM BaKyyMoM. Kak pe3ynbTaT He TOJIbKO OYeHb BbICOKOE
KauyecTBO KOHEUHbIX MPOAYKTOB, HO 1 MOBbILEHNE SPPEKTUBHOCTY 3a

CYeT MUHMMM3aLMK 6paka 1 NoTepb MO MPUYMHE OTXOLO0B MaTepurana.

| Crp.26
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> O6opy,qosaHV|e ANA N3o1Aunn NINTbe€BbIM KOMNayHAOM | OGopy,qosaHVle BaKyyMHOIZ NnoAroToBKU M 3aNIMBKN INTbEBOIo KOMMNayHAa

- DOOEKTUBHAA LEFA3ALMA . . - .. B TOPR

EXPERT
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Hedrich TOHKOCIOMHbIN Aera3aunoHHblil cmecutensb (DEM) npegnoytuTeneH B i 8 Setting the pace in vacuum

equipment engineering.

ncnonb3oBaHUM Ana 6bICTpOVI n 3¢¢EKTI/IBHOI7I Aerasaunm KOMNOHEHTOB IUTbEBOIro
KOMMayHAa HanosHEeHHbIX a6Pa3vBHbLIM HAMOHUTENEM C MOBbILIEHHO 1 BbICOKOW

BA3KOCTbIO. KauecTBEHHOE CMauvBaHe 3epHa HanosHNTeNs, a Takxe 3GdekTnBHan
AerasaunAa KOMMNOHEHTOB (y/:laneHme rasaun Bnarm) ABNAIOTCA Ba)KHbIM yCcnoBnem Ana

MeXaHNYeCKNX N AN3NeKTPpNYeCcKnx CBOWCTB n3onAaunn NpoayKTa.

eoncsll | B 2\ , : W i - MPOTVIB U3HOCA

e
ﬁgggnggggnnﬁa

Btynku v nopHu gosupyowmx Hacocos HEDRICH LenbHo-kKepamunyeckoro
ncnonHeHns (Kapbup KpemHus). 3a CHET Yero [JOCTUraeTca ANNTENbHbINA CPOK
SKCMyaTauuu, KOTOpbIi AONONHUTENIbHO NPOANAETCA NyTeM NPOAYMaHHOrO An3aiiHa:
nepeBepHyB NoplueHb Hacoca Ha 180 ° ero MoXHO 3KCMyaTUPOBaTh fasblie ANa
TOYHOTO J03UPOBaHNA. HafleXHbIl rMApPaBANYeCKN MPUBOJ TaKXKe rapaHTupyeT

ANVTENbHYIO 3KCNTyaTauunio.

- WAEAJIbBHOE CMAYUBAHWE

Cne/:(yeT BblA€NNTb NOJIHOCTbIO HENPEPbIBHOE ¢0pmynmpOBaHV|e (cmeumsaHme)

A4
O 5 O Pyﬂlo BAH |/| E BA KWM H O |/| |_| O'DI |_O—|_O B K|/| C ManbiMy 06bEMamMM 1 BbICOKOW CTEMEHbIo NepemelnBaHna.OTo obecneynBaeT
wajALlee roMoreH3poBaHmne NpeaBapuTeNbHO CMecu 3a KOpoTKoe Bpems. B
N SAJTBKW JIMTBEBOT O KOMIAYHLIA

BbICOKOKa4eCTBeHHasA NOArotoBka KOMMNOHEHTOB 3a/INBOYHOrO Matepuasna B

O60pyﬂOBaHV|e BaKyyMHOVI noAroToBKU U 3aJINBKN INTb€BOIro KOMNayHAa HEDRICH mo»eT ObiTb BbINOJIHEHO KaK C HenpepbiBHOM pexume. MyTéM 1aeanbHOro CMauviBaHUA 3epHa HarnonHuTena
06bIYHbIMW TOHKOCTOMHbIMU AerasayMoHHbIMU cMecuTenamMmm anAa I'IOpU,VIOHHOI7I noarotoBk, Tak B BUAE COBPEMEHHbIX 1 ONTUMAaNbHON ferasaumm JOCTUraloTCA lyylune N3oNALMOHHbIe CBONCTBA ANA
CNCTEM HEMpepbiIBHOIo NPOTOYHOIo ¢OpMyJ‘IVIPOBaHVIF|, cMellrBaHuA 1 gerasaumn. LLlagauiee pasgeneHve matepmana Ha NpUMeHeHNA B 0611aCTV CPEIHErO 1 BbICOKOTO KNacCoB HanpAXeHus..

TOHKMeE C/Iou, Ha BCex Tnax 06opyaoBaHuaA, obecneunBaeT onTrManbHOe CMavMBaHMe 3epHa HanoHUTeNA Bcex TMnoB. [na

3aVBKM 1U3genuii nod Bakyymom, Hedrich nsrotaBnvsaeT BakyyMHO-3a1MBOYHbIE KaMepbl, KOTOPble afanTupyTca K dopme

1 pa3mepy 3a1MBaeMoro NpoayKra. ACCOPTUMEHT BaKyyMHbIX KaMep MPOCTMPAETCA OT 3arpyaemMbiX BPYUHYIO O MOTHOCTbIO - YMPABJIEHWE MO3LIMOHUPOBAHMEM MO BCEA MOLLIAAN
aBTOMATMYECKMX MPOXOAHbIX BAKyYMHbIX Kamep C TPaHCMOPTHbIMU CUCTEMAMU AJ1A XKUAKMX 1 TBEPAbIX CUCTEM KOMMAyHJa..

PO60TI/I3VIPOBBHHaﬂ PYyKa C 3a/IMBOYHbIM KniarnaHom obecrneurBaeT BbICOUANLLINIA

YpOBeHb rmbkocT n AOCTYNHOCTN KJ1|O6OMy MYyHKTY B 3aMBOYHON Kamepe. ynpaBneHme

MO3ULIMOHNPOBAHNEM MOXET MPOVN3BOANTLCA Kak BPYUHYIO, MPY MOMOLUM JXKOVCTUK, TaK U

NMPEU MYLU,ECTBA OBOPYAO BAHUA BAKYYM HOF1 TO P aBTOMATIYECKM C MOMOLLBIO MPOrpaMMbl IUTbA. [MPOAYMaHHbI An3aiiH NO3BONAET NETKYI0
EXPERT

noaAroToBKU U 3AJIMBKU JIUTbEBOIO KOMIMAYHAA SOLUTIONS UKCTKY BO BPEMS TEXHUYECKOrO 06CNyKMBaHUA. MONHOCTbIO NOAOrpeBaeMo/oXaKAaeMoe

N
Setting the pace in vacuum

equipment engineering. NcnonHeHve yepes ,ElBOI;IHbIe CTeHKN. OXJ'Ia)KFleHI/IEM AOCTUraeTCA 3ameaieHne peakumn

. matepyiana, TeM CambIM BO MHOTVIX CJTy4asX UCKIIOUAeTCsi HeOOXOAVMOCTb YacTO NPOMbIBKMA
z Bo3MoXKHOCTb flerasauum B NOPLUOHHOM TOHKOC/IOWHOM Ailera3aluoHHOM Camas BbicoKasi nponyckHas cnocobHocTb MaTepuana 24 T / CYTKH

npu nepepbiBax B MPOV3BOACTBE.
cMecutene DEM unu B HenpepbiBHOM NpoTo4HOM Aera3saTtope OTF -
WHTerpupoBaHHbIA ycTaHOBKa 3anoiHeHMs U peKynupauum anerasa SFé

HEDRICH KoHLenT A03UPOBOYHbIX HACOCOB B 3aBMCUMOCTH OT

HuskosaTpatHas OaHo-JIuHelHas - / OTF -F/OTF-D cucteMa o6opyaoBaHus

notpe6HoCTel NPpMMeHeHUs: KepaMUYeckue, BbICOKOro AaBNEHUA Uau 0 B"ACT M n P M M E H E H M ﬂ
WHAYCTpUanbHO afjanTupoBaHHoe KOMMYHUKaLUOHHOe nNporpaMMHoe

LecTepéHyaTblie f03MPOBOYHbIE HACOChI

obecneyenue - 4.0 ¥ TpaHcdopmaTopbl € cyxoi nsonaumen B 30nvpyiowas apmatypa Anst pacrnpenenmnTenbHbix ® BbiCOKOBONBTHbIE BBOADI

TMAPaBAUYECKU MW MOTOPU30BAHHO CUMHXPOHM3UPOBaHHbIE .
OHnawH KOHTPOJ1b A03UPOBaHUSA KOMMOHEHTOB NO NpUHUUNY | | SRS EAR I U] RGO M2
AO3MPOBOUHbIE HACOCHI W3mepuTenbHble TpaHCPOpPMaTOPbl TOKa 1 HaNpsXKeHUaA . .
HanpsxeHus
BbICOKOTOYHOr0 USMEpPEHUA KOPMOHMC& P
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—>OBOPYANOBAHUE AN1A U30N1ALUNN IUTbEBBIM KOMMNAYHAOM | APG - BAKYYMHOE O5OPYAIOBAHUE KEJTMPOBAHUA NOA OABEHUEM

22

APG - BakyyMHOe 0b0pyn0BaHMe XennmpoBaHus nog
NaBieHneM

MNMomrMo 060pyAOBaHUSA BaKyyMHOW 3annBKM NuTbeBoro komnayHaa HEDRICH npoun3BoaunT BakyymHoe o6opynoBaHme

XenunposaHua nog aasneHnem (APG). 3Ta TeEXHONOMMA NAeanbHO NOAXOAUT AN1A CEPUNHOIO NPOV3BOACTBA N3aenuii. B

NX YNCNO BXOZAT N30SIATOPbI, YaCTX BbICOKOBOJILTHBIX BbIK/IlOUaTENen Nnmn nameputenbHble TpaHcdopmaTopbl. Dopmbl
CKOHCTPYMPOBaHHble Ha YCTONYMBOCTb K BbICOKOMY AaBJIEHMIO 3aKPEMIATCA Ha KOKUbHONM MaluvHe. MpoLuecc MoxeT
NPOXOAUTbL MOPLIMOHHO UM HEMPEPbIBHO. 3aBKa B 0ObIYHBIX CITyYanaX NMPOVCXOANUT Npy aTMOCHEPHOM LaBNEHUN.

OnuMoHanbHO 3anMBKa Y »KenmnpoBaHne MOryT NPOXOAUTb NOA BO3AeNCTBEM BaKyyMa 1nu snerasa (SF6).

MPEMMYLLECTBA APG - BAKYYMHOI0o O60PYA0BAHUA XXEJINPOBAHUSA NOJ, 10P

OABJIEHUEM

7) HEDRICH [l031poBoUHbIe Hacochl LiefIbHO-KepaMUyeckue UaM BbICOKOTo

AaBNneHnsa

MonHocTblo aBTOMaTU3MPOBaHHasA NPOM3BOACTBEHHAA BaKyyMHas IMHUA

J>KenupoBaHusa nopa AaBsieHMeM AN NPOU3BOACTBA 3JIeKTPONPUBOAOB

3anaTeHToBaHHOe, MOJIHOCTbIO aBTOMaTU3MpoOBaHHoe nNpon3BoacTBo APG

€0 BCTPoeHHoW o06paboTKoit sobpakeHuin nspenum

Mpouecc MyNbTU MHbEKTMPOBAHMA ANA 3aNUBKM U3aennii 6onblioro Beca

MponyckHasa cnoco6HocTb MaTepuana 10 T/cyTku

EXPERT
SOLUTIONS

v
Setting the pace in vacuum
equipment engineering.

OHNaitH-KOHTPOb ,03UPOBAHUSA KOMMOHEHTOB M0 NPUHLMUNY

BbICOKOTO4HOro u3mepeHusa Kopnonuca

PreCHECK™ KoHTponb HanosHeHWs U faBNeHUA A03UPOBOYHBIX HAaCOCOB

nepep 3anMBKO

BO3MOXKHOCTb NOAK/OYEHMUS A0 20 KOKUNbHbIX MAaLLUH K OJHON YCTaHOBKe

noAroToBKKU 3aJiIMBOYHOro Matepuana

3anaTeHTOBaHHaA TEXHONOIUA INTbA C NOC/NEAYIOLLEe BKJIIOYEHHONW NeYblo

)XenuposaHus noa AaBseHWeM NpoxoaHoro Tuna

TexHonorusa Harpesa UFC, ansa cokpalieMus BpeMeHM LIMKNa 1 NOBbILWEHUS

KayecTBa

—> FAST AND CONTINUOUS

The OTF on-the-fly degasser achieves a very fast homo-
genization and degassing of filled epoxy resins after one
single pass through. Short degassing and mixing time
within a few minutes due to high shear forces between
the stirring combs as well as degassing in thin layers.
The degassing quality can be observed and inspected at
any time through sight glasses in the OTF as well as the
buffer vessel.

- POWERFUL AND PRECISE

The high-pressure dosing pumps are driven hydraulically.
This means that the energy source already provides a
linear movement as the pump itself and thus excludes
the risk of inaccuracies. Filler portions as high as with no
other pump can be reached. The extremely wear-resistant
design of the high-pressure dosing pumps ensures very
long service lives.

- UFC - THE PRODUCTIVE TURBO

The patented HEDRICH UFC technology allows to achieve
very short gelation times. The cast resin compound is
heated up by the HEDRICH developed UFC (Ultra Fast Com-
pound) heater immediately before entering the moulds.
So, we can grant a shortening of the gelation time with
highest quality and resulting improved productivity of each
clamping unit up to 50 %.

= FULLY AUTOMATIC PRODUCTION

The robot is provided with a multifunction gripper arm to
take over the complete process from loading and unloading
of the mould as well as cleaning after demoulding and
preparation for the next casting cycle. One robot can be
used to operate several clamping units.

APPLICATIONS

J1OP

EXPERT
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Setting the pace in vacuum
equipment engineering.
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Setting the pace in vacuum

equipment engineering.

= [nsulating parts for medium and
high voltage switch gears

= Current and voltage transformers

= Stators and rotors of high-
capacity motors

= Medium voltage bushings

= |nsulators
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—> Equipment for cast resin insulation | Vacuum Shot Dosing Equipment

> MAXIMUM FLEXIBILITY - JOP

EXPERT
SOLUTIONS

The HEDRICH 3D positioning system provides highest
flexibility in production irrespective of height, width or
geometrically variable part sizes. The casting nozzles
are moved to the component and not vice versa. The
up-to-the-rim filled parts are moved as little as possible

[ nll‘v ﬁ’

to avoid spilling of the casting compound. Simultaneous
movement of casting nozzles and pallets optimizes the
casting process, thus minimizing the cycle times.

—> FAULTLESS DOSING

EXPERT
SOLUTIONS

Most dosing supervision systems only detect a fault in the
filling quantity during casting, thus generating unnecessary
waste by casting errors. The new HEDRICH PreCHECK™
system, however, recognizes an improper dosing of the
cast resin components yet before casting. Therefore,
waste is avoided.

- EXTREMELY STURDY

The casting nozzles of all HEDRICH shot dosing systems

are provided with ceramic-made closing pins as standard.
These extremely wear-resistant closing pistons grant very
long service life with a highly precise and drip free casting.

Vacuum Shot Dosing Equipment

HEDRICH develops special casting equipment for the highly precise potting of electronic components under vacu-

um. Vacuum shot dosing systems are, amongst other applications, dedicated to casting automotive ignition coils,

sensors or small transformers. The partially or fully automatic equipment can either be employed as stand-alone —> DETAILED PROTOCOL
solution or supplied as complete line including continuous throughfeed ovens and plasma treatment.

To increase the process quality assurance, all component-

specific casting parameters are stored in a database

system, enabling a detailed retraceability of each cast
JOPR component.

ADVANTAGES OF VACUUM SHOT DOSING EQUIPMENT EXPERT

SOLUTIONS

v
Setting the pace
equipment engineerin

2 Highest flexibility by 3D positioning system Inside or downstream TopOff casting

71 PreCHECK™ filling and pressure test of the dosing Wit‘h automatic measurement of the cast
already before casting resin compound level
Full-ceramic dosing pistons with longest Casting of cast resin with abrasive fillers APPLICATIONS
service life = [gnition coils = Sensors = Electronic small parts
3-chamber vacuum casting tank for max. = Small transformers = Electric motors

productivity
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—> Equipment for cast resin insulation | Vacuum Infusion Equipment

- RIGHT PERFECT TOP
 Pr— U7 EXPERT
SOLUTIONS

Throughout the whole infusion process, the carrier matrix ‘ < o Z S

equipment engineering.

is continuously kept under vacuum, thus avoiding enrich-
ment with gases. The result is a significant increase of
the product quality and no costs necessary for machining.
Additional post-curing times are also eliminated, and
support productivity by a multitude.

%
HEDRICH é

vacuum systef

—> INTELLIGENT INFUSION

The filling and mixing station [INFUCUBE] contains a soft-
bag to control the cast-resin refill process as required.
This softbag is refilled automatically depending on the
quantity consumed. So, there is just a minimum amount
of remaining reactive material available at the end of the
infusion process. Contaminated parts as hoses, softbag
and static mixer are very low-priced one-way consumables.

— CONSTANT QUALITY

Vacuum Infusion Equipment sl s 58

them under vacuum until a freely defined residual mois-

I
Il

|

ture degree is reached and then infuse the compound 177 /mowmy o |
The HEDRICH “VIA” line has already established itself successfully on the wind energy market, offering significant automatically. This fully automatic process saves time, L.
advantages for the production of high-quality composite components compared with other manufacturing processes. energy, man-power and grants reproducibility of highest
The consequent process under vacuum considerably increases the product quality, so cost-intensive reworking quality requirements.

becomes completely obsolete. Constant quality on highest level along with minimization of production and disposal
costs for material loss are the features to make the fully automatic HEDRICH vacuum infusion concept become the
most efficient solution for high demands on the composite market.
- OPTIMALLY WETTED

The HEDRICH preparation concept ensures at any time
10PR the proper quantity of perfectly prepared cast resin com-
ADVANTAGES OF VACUUM INFUSION EQUIPMENT EXPERT . : -
SOLUTIONS pound for steadily optimally dehumidified fibre and core
Sz;‘;?g;zar:';;:::;:;_m components. The finished product thus holds the desired

. . . . . density in structure and a maximum stability.
2 World's innovation: completely fully automatic vacu- Less material consumption by lower

um casting of rotor blades without reabsorption of safety margins
gas of the prepared cast resin components

Separate degassing of resin and hardener
Quality improvement by less air accumulation for quality improvement

Shorter mould occupation times and thus increase Casting quantities up to 70 kg/min
of production by abt. 10%

APPLICATIONS

Technology for infusion also applicable for
Elimination of additional post-curing times the pressure gelation technology = Wind energy systems = Aerospace industry = Structure parts

Minimization of cast resin disposal costs = Automotive = Boat building = Composite components
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At a glance:

CLAMPING UNITS,
MOULDS, MIXING AND
DOSING SYSTEMS

made by 777 7=1]

VOGEL has specialized in clamping units, moulds,
mixing and dosing systems as well as customized
equipment for the manufacturing of insulation parts
made of epoxy resin and liquid silicone rubber (LSR) for
the electrical and automotive industry. Since the APG
process was invented in the early 1970s, VOGEL has
been demonstrating technical capability with view to the
respective equipment, e.g. the first equipment for the
automatic shielding of composite insulators with liquid
silicone rubber (LSR). Nowadays, the machines and sys-
tems by VOGEL moulds & machines AG are found at the
highest technical level. Almost all large manufacturers
of medium and high voltage equipment worldwide are
among the range of customers.

More than 45 years of experience in developing and
manufacturing clamping units and moulds

Complete equipment (clamping units, moulds and
dosing systems) from one source

Customized competent advice and reliable service

Comprehensive references of satisfied customers
worldwide

1OP

EXPERT

ADVANTAGES OF CLAMPING UNITS, MOULDS AND MIXING AND DOSING SYSTEMS o

Setting the pace in vacuum
equipment engineering.

Comprehensive optimized and standard machine
and equipment designs

Development and realization of projects according
to customer’s specific needs

Nonstop innovation for the technical benefit of the
customers

= CLAMPING UNITS
= APG clamping units ®=LSR clamping units

Available in different sizes and designs, the clamping units
are well suitable for the manufacturing of small parts and
small batches as well as large-scale complex components
and high numbers of pieces. All pieces of equipment can
be supplied with heating plates in appropriate size. They
may be provided either with pressure cylinders centrally
behind the mould or with pull cylinders arranged laterally.

| P.30

- MOULDS

VOGEL develops and supplies all types of moulds for the
processing of the following materials: cast resin in vacu-
um casting and APG process as well as liquid silicone
rubber for various kinds of insulation of electric compo-
nents and for insulators of electric systems. Designed
according to the special requirements to the product and
material, the moulds are characterized by high precision
and long service life.

| P.34

= LSR-MIXING AND DOSING SYSTEMS
= Type DosilOne Advanced =Type DoskoSil

The systems have been developed for the processing of
liquid silicone rubber (LSR), fitting the individual customer
and process requirements. Fast filling speeds of even high
viscous material, a VOGEL booster system, preheating
devices and the on-the-fly degassing are features for
optimum performance in material preparation.

| P.36

—> SPECIAL EQUIPMENT AND SOLUTIONS
FOR AUTOMATION

Based on many years of experience in development,
design and manufacturing of moulds, clamping units and
mixing and dosing systems, VOGEL also is a competent
partner for automated solutions in the APG and silicone
process; the spectrum ranging from fully automatic pro-
duction solutions for cable accessories in LSR to the fully
automatic encapsulation of electric motors in APG.

| P.42




—> Clamping Units, Moulds, Mixing and Dosing Systems | APG Clamping Units

—> MODULAR EXTENDIBLE

EXPERT
SOLUTIONS

The modular arrangement of the machines allows to 516 (] il ; W 25 st the pave i vacuum
. ; v &

engineering.

adapt the equipment exactly to the customer’s needs.
For example, the core pullers (top, bottom, lateral) and
the tilting of the machine around one or two axes can be
integrated as option or installed later. It is also possible

to provide the unit with a quick-clamp system for fast and
easy mould change.

—> STABLE AND PRECISE

All machines are provided with a very sturdy and warp
resistant machine frame, which is optimized for the
occurring changes in load. The massive moving carriage
suspends from precision guidances, ensuring absolute
parallel closing as well as clean and smooth opening of
the sensitive clamped casting moulds.

—> VERSATILE AND INTUITIVE

Thanks to the modern and intuitive control, just one click
is necessary to change the screen and edit parameters
. . quickly. Functions such as cylinder positions, heating
A P G C l- U t parameters (temperatures and PID values) and hydraulic
a m p | n g n | S pressures are clearly visible. All process-relevant steps
can be selected from a library and stored as program
along with the other parameters.
VOGEL clamping units for the APG process are reliable, extremely sturdy and long-lasting. Each machine has been
manufactured with great care and according to the state-of-the-art technology. The versatile and sophisticated

functionality as well as extendibility of the machines founds the ideal basis to also meet all future requirements as
well as production methods growing more and more complex and fast. —> MINIMUM SERVICE REQUIRED

The simple and modern mechanical machine arrangement
minimizes the necessity for maintenance and repair. No
JOP components are used that are subject to excessive wear.
ADVANTAGES OF APG CLAMPING UNITS EXPERT . -
SOLUTIONS Therefore, the down times per year as well as costs arising

Satting he pavs nvacuur for maintenance and service are very low.

equipment engineering.

7 Modular extendibility All components made by renowned manufacturers —
(tilting around 1 or 2 axes, core pullers, etc.) worldwide availability of spare parts

Highest stability, precision and long service life Fixed, inside-arranged piping and wiring as well
as attached hydraulics

Best accessibility from both sides

Clear intuitive control Easy and fast setting-up as well as start-up APPLICATIONS

Positioning of all axes via linear encoder systems = Current and voltage transformers = [nsulating parts for medium and = [nsulating tubes
high voltage switch gears

Special equipment as vacuum chamber, slide,
quick-clamp system Free programming directly in the control = Switch housings with and without = Bushings of all kinds

integrated vacuum tube = Switching rods
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—> Clamping Units, Moulds, Mixing and Dosing Systems | LSR Clamping Units

—> POWERFUL AND SENSITIVE < — = | CJOPR
- : gl ExpERT
SOLUTIONS

All machines have a generously dimensioned rigid —1 I . _ - S

equipment engineering.

machine frame, which is optimized for taking-up tools
up to 8 tons per mould half. The massive moving carriage
suspends from reinforced precision guidances and can
be adjusted according to the weight. This allows parallel
closing as well as clean and smooth opening of the
clamped moulds.

|

/,"! ‘_:{ j‘zw

- COMFORTABLE AND SAFE

Employing modern safety switch devices allows to operate
the machine without any disturbing protective fences.
This ensures easy and uncomplicated charging of the
moulds with the composite tubes and rods, which can be
up to 20 m long.

—> QUALITY BY PRESSING A BUTTON

LS R C l . U . -t Just one click on a button is necessary for the modern,
a m p I n g n I S intuitive control to change a screen and edit parameters
quickly. All functions as cylinder positions, heating para-

meters (temperatures and PID values) and hydraulic

VOGEL clamping units for the casting of liquid silicone rubber (LSR) are based on the proven principle of the APG pressures are clearly split up. The process-relevant steps
clamping units. Therefore, they are in the same way reliable, sturdy and built for maximum clamping force. Each can be selected from a library and stored as program
machine is designed so that it can take up even huge moulds up to several tons without any problem. The intelli- along with the other parameters.

gent principle and free accessibility from both sides allow to manufacture insulators with lengths that exceed the

machine width by a multitude. The machines can be loaded by means of simple, manual crane systems or most

advanced fully automatic handling systems to put in the several meters-long insulators and rods and mount even

moulds weighing tons easily and safe. —> LESS WEAR - LESS COSTS

Thanks to the simple, modern mechanical arrangement,
maintenance and service is minimized. No components
JOP are used that are subject to excessive wear. Therefore,
ADVANTAGES OF LSR CLAMPING UNITS EXPERT . .
SOLUTIONS the maintenance and down times per year as well as

Seting thepte nvcuum costs arising for maintenance and service are very low.

equipment engineering.

7 Highest stability, precision and long service life Special equipment such as hydraulic quick-
clamp systems and vacuum chambers for the
arrester production

Best accessibility from both sides

Modular extendibility (fully automatic handling
units, mould crane and crane for parts handling)

Heating of the moulds - electrically and by means
of heating/cooling units APPLICATIONS
All components made by renowned manufacturers - = Hollow insulators up to 1,100 kV = Encapsulation of cable sleeves up = Manufacturing of cable sleeves

worldwide availability of spare parts
= Long-rod insulators up to 400 kV to 500kV

Clear intuitive control, freely programmable

Pour-in systems for individual or multiple casting
and accessories

= Arresters = Direct shielding of bushings
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—> Clamping Units, Moulds, Mixing and Dosing Systems | Moulds for APG AND LSR

—> LONG SERVICE LIFE AND PRECISION TOP

EXPERT
SOLUTIONS

With the modern mould arrangement it is possible to
manufacture faultless dimensionally stable parts from
the first shot. Each mould exactly fits the customer’s
requests and provides a convenient, easy handling in
perfect correlation with the clamping unit. Thanks to
high-quality materials and high-tech thermal treatment,
the moulds’service life is very long.

- MODULAR AND EXTENDIBLE

If requested, different — even complex — components
can be manufactured with just one mould. The flexible
APG moulds employ exchange inserts or variable mould
bricks. Every mould can have one or several indepen-
dently moving core pullers. The modern block arrange-
ment of the LSR moulds allows a short, easy change-over
of insulators of various lengths.

—> DIRECTLY OR INDIRECTLY

All moulds - both for APG and LSR - can be equipped
with direct heating or be heated indirectly via the heating
plates of the machine. The moulds for LSR can either

be brought to the required temperature electrically via

M [d f A P G A N D LS R heating cartridges or by means of heat/cool channels via
O U S O r external heating/cooling units.

VOGEL moulds - either for APG process or silicone applications (LSR) — are dedicated to highest precision and

reliability. Every single mould has exactly been adapted to the machine, granting high-quality components from

the beginning. The moulds are designed and developed by means of technically most advanced 3D CAD systems. —> TECHNICALLY MATURED
They meet the requirements on production, which are growing more and more complex and fast.

The applied materials and high surface quality resultin a
considerable reduction of the maintenance and cleaning
efforts when changing the mould. In order to increase
JOP productivity, a mould may have up to eight cavities.
ADVANTAGES OF MOULDS FOR APG AND LSR EXPERT . _— .
SOLUTIONS As a matter of course we consider sophisticated pour-in
5:;*;?;;11:%;' systems as well as fully automatic demoulding and

moulding systems.
2 Manufactured for highest precision and extremely On request, modular arrangement to allow e

long service lives different parts to be manufactured with one mould

Designed and developed in close cooperation with Electric heating, heating/cooling and cooling
the customer resp. engineer of the component to integrated into the mould APPLICATIONS
be manufactured

Intelligent pour-in and vent systems = Current and voltage transformers, = Switch housings with and without = Hollow insulators up to 1"100kV;
Maintenance and user friendly setup bushings and post insulators integrated vacuum tube long-rod insulators up to 400 kV

Easy assembly and handling = Arresters = Insulating parts for medium and = Manufacturing as well as encapsu-
high voltage switch gears lation of cable sleeves up to 500 kV
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—> Clamping Units, Moulds, Mixing and Dosing Systems | LSR Mixing and Dosing System Type DosilOne Advanced

- ALWAYS DOSED PRECISELY \§ BTN ‘ 10P

EXPERT
SOLUTIONS

Via the integrated dosing quality supervision system,
the independent hydraulically powered dosing cylinders
check before every filling process that the material is
filled completely and excluding air. Any occurring faults
are solved automatically. Before releasing for dosing, the
entire system is pressurized to a predefined pressure
level, granting a uniform start of both dosing cylinders.

—> FAST AND FORCEFUL

The VOGEL booster system can fill moulds in one shot with
up to 701/min and 1401. Components of large volumes
up to 1401 can be filled into a highly heated mould before
the vulcanization process starts, within 2-3 min, thus
shortening process times enormously and minimizing
cooling-down and heating-up times.

L SR Mixing and Dosing System
Type DosilOne Advanced R e e

different processes can be filed. Via several interfaces
of the integrated control, up to four consumers can be
The VOGEL mixing & dosing system type DosilOne Advanced processes liquid silicone rubber (LSR) with a shot operated at the same time.
volume of up to 140 | and a filling speed up to 70 I/min. The components are filled into the mould by means of two

independent hydraulically powered cylinders through a static mixer. The integrated dosing quality supervision
system avoids the production of waste - by checking before filling.

- ERGONOMIC DESIGN

1OP

ADVANTAGES OF LSR MIXING AND DOSING SYSTEM TYPE DOSILONE ADVANCED EXPERT . .
SOLUTIONS The compact, space-saving and ergonomic arrangement

of the DosilOne allows easy and comfortable operation as
well as an easy and safe handling when exchanging the
barrel of the filling station. All piping and wiring is inte-
High precision of the absolute filling amount grated into the equipment, and external supply connec-

Compact and space-saving arrangement Switching-off via pressure sensor in the tions are accessible so as to ensure that the equipment is

2 High precision of the mixing ratio of component Low remaining quantities in the barrels
AandB

Minor installation effort mould possible ready for use at any location within the shortest possible
time without major assembling.

Easy and quick exchange of barrels Energy efficient due to standby mode of the
hydraulic system

Venting of the follow-up plates and pumps

after barrel exchange Remote access and remote maintenance possible APPLICATIONS

Administration of up to 30 filling profiles Little maintenance effort Mixing and dosing of = Manufacturing of hollow insulators = Manufacturing of cable sleeves
EaS)./ d|$fassembly T lepislalisemaiis oot = Manufacturing of long-rod insulators = Direct shielding of bushings
static mixer (LSR) for the:
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—> Clamping Units, Moulds, Mixing and Dosing Systems | LSR Mixing and Dosing System Type DoskoSil

- DYNAMICALLY PREPARED i s b S TOP

EXPERT
SOLUTIONS

The dynamic material degassing unit is the optimum
solution for the degassing of low, medium and highly
viscous liquid silicone rubbers (LSR). The special design
allows the material to distribute on thin, permanently
renewing layers. This technology ensures — especially
when manufacturing high voltage components - an
efficient and high-quality material preparation.

—> INDEPENDENT OF VISCOSITY

EXPERT
SOLUTIONS

The VOGEL LSR mixing and dosing system type DoskoSil
contains hydraulically powered double-acting plunger
pumps to ensure a uniform material flow, constant
mixing ratio as well as precise filling speeds and filling
volumes for highly viscous materials and components

with different viscosity.

LSR Mleng and DOSing SyStem —> EFFICIENTLY VENTED
Type DoskoSil

automatic purging of the double-acting plunger pumps
grant thorough venting after a barrel exchange with mini-

The VOGEL mixing & dosing system type DoskoSil for the continuous mixing and dosing of liquid silicone mum material consumption and without impacts due to
rubber (LSR), 2K adhesive materials and 2K epoxy systems processes even abrasive materials up to a viscosity operator faults. So, both error rate and material waste
of 500,000 mPas. As standard, the equipment is capable of feeding the material from 20 | and 200 | barrels. are reduced.

The components are filled into the mould by means of two independent hydraulically powered double-acting
plunger pumps through a static mixer.

- FREELY PROGRAMMABLE

1OP

ADVANTAGES OF LSR MIXING AND DOSING SYSTEM TYPE DOSKOSIL soLuTIONS The purpose-developed DoskoSil control and software

provide highest flexibility in selecting the filling profiles.
Up to 30 predefined filling profiles are freely program-
mable and can supply up to four consumers at the same
time. Communication with the clamping unit or the

2 Dynamic degassing system for highest efficiency High precision of the mixing ratio of component

2 High precision even at different viscosities AandB

Corresponding to the machine directive 2006/42/E High precision of the absolute filling amount mould carrier is effected via several interfaces of the

Switching-off via pressure sensor in the integrated control.

Compact and space-saving arrangement

mould possible

Venting of the follow-up plates and pumps after

barrel exchange Energy efficient due to standby mode of the

hydraulic system
Administration of up to 30 filling profiles . APPLICATIONS

Remote access and remote maintenance possible ) . . . o )
Easy disassembly and cleaning of the static mixer = Manufacturing of hollow insulators = Manufacturing of cable sleeves = Direct shielding of bushings

- . Minor maintenance effort
Low remaining quantities in the barrels = Manufacturing of long-rod = Manufacturing of components = Encapsulation of electric

insulators for cable sets components
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—> Clamping Units, Moulds, Mixing and Dosing Systems | Special Equipment and Solutions for Automation

> TIME-OPTIMIZED MANUFACTURING A S o .| A g g JOP

EXPERT
SOLUTIONS

For the manufacturing of cable sleeves up to 500kV,
VOGEL provides a fully automatic production equip-
ment. The applied moulds hold integrated pressure and
temperature sensors to monitor an optimum filling and
vulcanization process and are swiveled as necessary for
optimum filling. This equipment reduces the manu-
facturing time by 50 % compared with other commonly
available processes.

> FULLY AUTOMATIC MANUFACTURING

For manufacturing electric drives, VOGEL has developed
a fully automatic system that loads and unloads as well
as preheats components, casts them and finally post-
cures. The modular arrangement allows an extension
in steps as well as mixing production of several types.

—> CONSTANT MIXING AND DOSING

VOGEL always grants a homogeneous mixing ratio for
highly viscous filled materials (e.g. 2K adhesive materials)
as well as at very different viscosities of the components.

Special Equipment and

sedimentation, and a steadily proper mixing quality of

Solutions for Automation

Our experience in machine, mould and equipment engineering as well as the process technique for the manufac-

turing of components according to the APG process or silicone process are the basis for innovative and practicable —> AUTOMATION OF PROCESSES ON

automation solutions. Our philosophy is “from specialists — from one source — from the start”. Yet when designing STANDARD CLAMPING UNITS

the product, VOGEL is available to you with great experience in order to gain best conditions for an efficient produc-

tion launch-out with high quality manufacturing later. To optimize processes, VOGEL provides a great number

of automation solutions for the standard clamping units —

such as handling systems for loading and positioning the

GFK pipes when manufacturing composite insulators in

JOP multi-shot process, loading slides for loading and unloa-

ADVANTAGES OF SPECIAL EQUIPMENT AND SOLUTIONS FOR AUTOMATION FROM VOGEL 2G ) . . .

SOLUTIONS ding and automations with robots for mould cleaning and

parts handling.

2 Many standard and proven solutions available for Experience in process technique for APG
automation and silicone process
3 APPLICATIONS
Corresponding to the machine directive 2006/42/E From d.evelopment, manufacturing, start-up = Automatic casting of electric = Robot-based automation = Dosing and mixing of highly
Own long-term experience in machine, mould and to service - all from one source drives solutions viscous and abrasive materials
equipment engineering = Manufacturing of high voltage = Parts handling for shielding of (adhesive material, epoxies, etc.)

cable accessories up to 500 kV hollow insulators
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At a glance:

EQUIPMENT
FOR OIL/PAPER
DRYING AND
STABILIZATION

HEDRICH offers a variety of drying technologies for different applications. Only carefully dried insulation materials
ensure a trouble-free function of electric high-performance components and slow down the aging process.
The materials used to insulate transformers such as oils and cellulose are hygroscopic. It is therefore important

to minimize moisture to guarantee dielectric strength and dimensional stability.

)

ADVANTAGES OF EQUIPMENT FOR OIL/PAPER DRYING AND STABILIZATION s

Vacuum oil purification equipment with indirect Vacuum low-frequency drying equipment for distri-

heating and large degasser for effective drying bution, medium voltage and power transformers for

of insulating oils shortest drying and filling times

Vacuum hot air drying equipment with uniform Mobile vacuum low-frequency drying equipment

heat distribution as cost-effective option for for effective drying during the repair of power trans-

windings, distribution transformers and smaller formers in the field

power transformers Vacuum drying and filling equipment for high-

Vacuum nitrogen drying equipment for reduced voltage capacitors — as batch-type or continuous

drying times; also as upgrade of existing vacuum equipment

hot air drying equipment

Vacuum drying and impregnating equipment for
Vapour phase drying equipment with external high-voltage cables

evaporator — a must for drying power and high-
performance transformers

Isostatic pressing devices for length stabilization
of windings and shrinkage compensation of active
parts already during the drying process




- At a glance

44

: Equipment for Oil/Ppaper Drying and Stabilization

- VACUUM HOT AIR DRYING EQUIPMENT

The mature technology of these systems provides excel-
lent drying results. So the drying time compared to drying
equipment without vacuum is reduced by nearly half. This
is achieved by an optimum and uniform heat distribution
through fans and air baffles and the complete heating of
the autoclave by heat transferring oil.

| P.46

—> VACUUM NITROGEN DRYING EQUIPMENT

Nitrogen instead of air — this is the principle of the
vacuum nitrogen drying equipment of HEDRICH. The new
process is characterized by higher drying temperatures,
significantly reduced drying times and only minor depoly-
merisation of the insulation material. This process can be
used for new drying equipment but can also be retrofitted
on existing vacuum drying equipment because of the
modular concept.

| P.48

- LOW-FREQUENCY DRYING EQUIPMENT

To ensure a fully automatic production of distribution
transformers of different sizes in medium and large
quantities, HEDRICH has developed its low-frequency
drying equipment. The simultaneous heat treatment and
vacuum drying ensure short process times. Low vacuum
in the complete process guarantees optimum drying
qualities and minimum depolymerisation losses of

the insulation.

| P.50

—> VAPOUR PHASE EQUIPMENT

Vapour phase systems are preferably used for the pro-
duction of power transformers and other high-voltage
components. The highly energy-efficient technology,
using kerosene, only requires half of the time compared
with drying processes using air. This is ensured among
others by the external fall film evaporator, the patented
system of condensate accumulation as well as innovative
regulating and control components.

| P.52

- VACUUM DRYING AND IMPREGNATING EQUIPMENT

Drying and impregnating systems are mainly used to pro-
cess oil/paper-insulated components such as instrument
transformers, capacitors, bushings and other electric
components. After the components to be processed have
been dried, the impregnation is performed by filling with
insulation liquid under vacuum.

| P.54

= VACUUM OIL PURIFICATION EQUIPMENT

Whether in stationary or mobile design, the vacuum oil
purification systems of HEDRICH are characterized by a
large vacuum degassing stage and an efficient pumping
speed of the pumping unit. To avoid cracking as well as
local overheating, the insulation oil is heated up indirectly
via a heat exchanger with hot water as heating medium.

| P.56

- VACUUM CABLE IMPREGNATION EQUIPMENT

Specialized in the impregnation of signal and HV/DVDC
energy cables, HEDRICH ensures absolute process
reliability with its equipment. For processing kilometers
of HVDC energy cables, the large cable impregnation
systems are equipped with a sturdy, reliable vacuum
pumping unit with high pumping speed, low ultimate
vacuum as well as special condensers and exhaust
devices.

| P.58

—> ISOSTATIC PRESSES

Using isostatic presses during the drying of transformer
windings ensures that shrinkage of the insulation is com-
pensated. Different pressing tools — adapted to various
winding sizes — are available. A computer control system
coordinates and controls the pressing operation according
to the entered parameters like pressing force, holding
and waiting times and pressure increase.

| P.60
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-> Equipment for Oil/Paper Drying and Stabilization | Vacuum Hot Air Drying Equipment

—> CONTROLLED AIR GUIDANCE S s - JTOR

EXPERT
SOLUTIONS

In the air circulation system, the heat transferring medi- , | gpmm——— e T

equipment engineering.

um air is circulated by means of fans between the heated
autoclave wall and air baffles so that the air is heated
up and conducted to the parts to be dried which are
uniformly dried. The exchange of air enriched with water
vapour is efficiently controlled by a moisture sensor.

- CUSTOMIZED DESIGN

HEDRICH constructs its drying equipment according
to customer requirements to achieve optimum and
energy-efficient drying performances. Depending on
the application, round or rectangular autoclaves are used.
Also for vacuum pumping units with oil-sealed or dry-
compressing backing pumps, HEDRICH meets the specific
customer requirements and designs optimum solutions.

—> TIME REDUCTION BY CURRENT HEATING

For reducing the drying time, the vacuum air circulation
drying systems can additionally be provided with a direct

: current heating. This solution is preferably used to dry
a C U U I | l O I r windings. The combination of resistance heating and air

circulation heating ensures a faster and more uniform

D ryl n g Eq U | p m e nt heating thus increasing the energy efficiency.

In a comparison between vacuum hot air drying systems and conventional drying systems that are only operated

at atmospheric pressure without vacuum, one characteristic clearly stands out: The drying time is reduced by —> UNIFORM HEATING
nearly 50 %. HEDRICH vacuum hot air drying equipment can be used for many applications, achieving excellent
drying results based on its mature technology. HEDRICH heats the complete autoclave with all surfaces,

including top, bottom, rear wall and door. The tempe-
rature is controlled via different heating circuits with
manual control valves. The typical heating medium is
10P heat transferring oil that is pumped through U-shaped
ADVANTAGES OF VACUUM HOT AIR DRYING EQUIPMENT EXPERT . .
SOLUTIONS pipes welded on the autoclave. With smaller autoclaves,

Sea e s heating is also possible through electric heating plates

installed at the outside.

A Control of circulating air to be exchanged by a Further reduction of the drying time up to 75%
moisture sensor by additional use of a current heating device
to heat the windings.

Optimized and uniform heat distribution through

APPLICATIONS

fans and air baffles Loading by air cushion vehicle or trolley

= Distribution transformers = High-voltage bushings = Traction transformers
All-around heating of autoclave by means of heat Online registration of dew point and water rate
transferring oil, including door during the fine vacuum phase = Power transformers = Components for transformers

= High-voltage instrument transformers = Transformer windings
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—> Equipment for Oil/Paper Drying and Stabilization | Vacuum Nitrogen Drying Equipment

- REVOLUTION, - T = o LTOP
i T ’ EXPERT
SOLUTIONS

Through the use of nitrogen instead of air as heat trans-
ferring medium, the process happens without exposure
to air. This allows higher temperatures, faster heating
times and a significant reduction of the depolymerisation
rate of the insulation. At the same time considerably
shorter drying times are achieved.

- HIGHER TEMPERATURES : - TOP

EXPERT
SOLUTIONS

The use of nitrogen allows to increase the drying tempe-
rature by 20 °C so that the drying times can be signifi-
cantly reduced. The effectivity and productivity of the
drying systems can be considerably increased.

- AUTO-ADAPTATION OF PROCESS

Optimizing the process steps allows a further reduction
of the drying time. After the specific transformer data

Va C U U m N It rO g e n have been enterec;, the process control unit selects the

optimum program and, by means of different sensors,
D . E . t optimizes the duration of the intermediate pressure
ryl n g q U | p m e n reductions, the exchange of the nitrogen saturated with
water vapour as well as the fine vacuum phase.

The new process of HEDRICH uses nitrogen instead of air for the drying operation. Thus, higher drying tempera-

tures and faster heating times can be reached and the drying times can be significantly reduced. The conventional

drying technology using air as heat transferring medium has the disadvantage that the drying temperature needs - IDEAL FOR RETROFIT

to be limited because of the existing atmospheric oxygen in order to avoid excessive depolymerisation.

Not only new drying systems can be equipped with the
innovative drying by nitrogen, a retrofit is also possible on
existing vacuum hot air drying systems. A modular con-
JOP cept guarantees fast retrofitting including optimization of

ADVANTAGES OF VACUUM NITROGEN DRYING EQUIPMENT EXPERT N .
SOLUTIONS the control unit with auto-adaptation of the process.

v
Setting the pace
equipment engineerin

21 30-40% shorter drying times compared with the Energy-efficient equipment concept

vacuum hot air drying equipment Minor depolymerisation of the insulation paper

2 15-20% higher drying temperatures

Minimization of the nitrogen to be exchanged to
Optimization of existing conventional HEDRICH save energy APPLICATIONS
vacuum hot air drying equipment

Online registration of dew point and water rate = Distribution transformers = High-voltage bushings = Traction transformers
Auto-adaptation to adjust the drying process to during the fine vacuum phase
p. ) yingp 9 P = Power transformers = Components for transformers
the batch size
= High-voltage instrument transformers = Transformer windings
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-> Equipment for Oil/Paper Drying and Stabilization | Low-frequency Drying Equipment

HEDRICH

vacuum systems.

&

- ‘
e
||Illu.; 1 lﬂ'l

-

Low-frequency Drying Equipment

HEDRICH systems with direct electric low-frequency heating are designed for fully automatic production of medium
and large volume production of different transformer sizes and types. The high flexibility in the batch occupancy
is unique just in the production of distribution transformers. Parallel heat treatment and vacuum drying allow to
achieve shortest process times. The complete process is performed under low vacuum thus ensuring significant-
ly improved drying quality and reduced depolymerisation of the insulation material compared with conventional

drying processes.

ADVANTAGES OF LOW-FREQUENCY DRYING SYSTEMS

A Special low-frequency converter technology for
heating under vacuum

No air flushing necessary to avoid corrosion

Minimum depolymerisation and aging of the
insulation

Low residual moisture in the insulation

Very short drying and oil filling times are possible

Online temperature determination during
low-frequency electric heating
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EXPERT
SOLUTIONS

y.
Setting the pace in vacuum
equipment engineering.

Complete drying and oil impregnating
process under vacuum

Pressure testing and leakage detection equipment
for hermetically closed transformers

Most efficient and fully automated process

Expandability of equipment to increase production
capacities

Automated database query of process and
transformer data

Stationary and mobile low-frequency systems available

—> SPECIAL CONVERSION

The drying process of the insulation material of distri-
bution transformers under vacuum is significantly
accelerated by the use of a low-frequency heating.
With specifically developed converters, HEDRICH uses
sinusoidal low-frequency heating currents to meet the
high requirements for the heating conditions caused
by the vacuum.

- VACUUM FROM THE BEGINNING

From the pre-drying the complete process takes place
under vacuum. For transformers with a high portion
of insulation material nitrogen is additionally used for
heat transfer in most cases. Because of the higher
insulation temperatures without atmospheric oxygen
aging of paper insulation is minimized.

—> FLEXIBLE EXPANDABILITY

The HEDRICH low-frequency equipment concept is
expandable from the addition of individual heating units
to the upgrade by another production line. So a basic
equipment can be subsequently extended without need
to replace the essential components like heating units,
control system and vacuum pumping unit.

—> CHECKED AND TESTED

Hermetically closed transformers have to meet increased
requirements for the sealing of the transformer housing.
The HEDRICH pressure testing and leakage detection
equipment checks the seals, their seat, the housing and
the welding seams by means of cyclically changing and
constant overpressure phases. At the same time the
varying overpressures enhance the impregnation quality.

APPLICATIONS

J1OP

EXPERT
SOLUTIONS

v
s | Setting the pace in vacuum

equipment engineering.

= Distribution transformers = Small and medium

. ower transformers
= Medium-voltage transformers P

= Power transformers
after repair in the field
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—> Equipment for Oil/Paper Drying and Stabilization | Vapour Phase Equipment

- FALL FILM EVAPORATOR 2l « 0=
/. # : { o EXPERT
SOLUTIONS

The fall film evaporator that is installed outside of the P 4 : ‘ L =s= & ,\ -« Seting e e
vacuum chamber ensures homogenous heating through ‘ ! 5 : '
droplet-free kerosene vapour. The distillation (separation
kerosene from transformer oil washed out of the insula-
tion) can take place in parallel without affecting the drying
process. The transformer oils occurring in case of oil-
impregnated repair transformers can therefore be imme-

diately pumped off during the distillation process.

—> OPTIMAL ENERGY SUPPLY

L

EXPERT
SOLUTIONS

With the patented system of condensate accumulation g Sattng thopate
in the main condenser, the effective condensation sur- L Sem '
face is adjusted depending on the actually loaded parts
(quantity of insulation, iron, copper etc.) so that only the

i.“"-—-n-nw...

kerosene portion condenses with water that is needed
for fast drying. This construction guarantees that only the
required energy is needed - a benefit to the total energy
balance of the system and drying process.

—> ONLINE DETERMINATION OF RESIDUAL MOISTURE
HEDRICH was the first manufacturer to integrate into its

Vapour Phase Equipment S o St

The sensors are constructed in such a way that the water dif-

fuses through a gold membrane allowing only water vapour

The production process of power transformers would be unthinkable without the drying technology by means but no kerosene to pass and altering an applied electric field.
of kerosene (vapour phase process). But also for other high-voltage components this process is applied. With The dew point is determined in comparison to an integrated
its outstanding heat transferring coefficients the drying time is nearly halved compared to traditional drying calibration curve. A conversion into the water rate is possible.

processes using air. This energy-efficient process also minimizes thermal damage to the insulating material.

—> HIGH-PERFORMANCE PUMPING UNIT

JOP For high pumping speeds and a low ultimate vacuum
EXPERT
LU LU S L L HEDRICH developed the following solution for the vacu-

SOLUTIONS
v . . . . - .
Seting the pace I vacuum um pumping unit: use of liquid ring pumps with kero-

equipment engineering.
sene as sealing agent - combined with Roots pumps.

Unique - externally arranged fall film evaporator Integrated safety PLC to increase
2 q y 9 P 9 4 This excludes the risk of kerosene condensation in the

the process safety

7 Energy efficient controlled condensation by oil of conventional rotary vane pumps. When required,

extracting kerosene/water vapour Vacuum-tight and maintenance-free angle valves HEDRICH also delivers pump combinations with rotary
Large collecting vessel for kerosene - optimal for Parallel distillation during the drying process vane pumps and dry pumps.
drying repair transformers Online registration of dew point and water rate
Complete heating of autoclave by heat transferring during the fine vacuum phase
il including d APPLICATIONS
ofl; Including door Stationary and mobile vapour phase systems .
Auto-adaptation to adjust the drying process to the are available = Power transformers 0 5l vl e s
batch size = Distribution transformers = High-voltage bushings
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—> Equipment for Oil/Paper Drying and Stabilization | Vacuum Drying and Impregnating Equipment

54

Vacuum Drying and

Impregnating Equipment

Modern and effective drying and impregnating systems providing the best dielectric and mechanical properties
to the oil/paper insulated electric products are preferably operated using vacuum. This applies to the purification

of the insulating oil as well as to the drying of the insulation. HEDRICH supplies vacuum drying and impregnating
systems and oil purification units that are individually adapted to the requirements of oil/paper insulated electric

products like instrument transformers, capacitors, bushings and other electric components.

10OP

ADVANTAGES OF VACUUM DRYING AND IMPREGNATING SYSTEMS EXPERT

7 Available as batch unit and continuous system

7 Different possibilities of filling and
filling height adjustment

Complete heating of autoclave by heat transferring
oil, including door

Optimized arrangement of heating/cooling
registers for short heating and cooling times

Optimized arrangement of the capacitors
on special loading systems

SOLUTIONS

v
Setting the pace

equipment engineerin:

Optimized heat distribution through fans and
air baffles (continuous)

Option to dry under nitrogen

Special filling ports for complete filling
of the capacitor

Loading of autoclave in space saving
2-level version

—> TENFOLD PRODUCTIVITY

The continuous systems of HEDRICH allow to achieve
high throughputs of more than 1,000 capacitors per
week (90 to 120 capacitors per week in batch systems).
A downstream automatic oil filling and pressure test
is also possible with continuous systems.

—> INDIVIDUAL FILLING HEIGHTS

HEDRICH offers a multitude of different filling systems.
The filling heights can be adjusted via a common open
channel in the vacuum tank itself or on the outside accor-
ding to the principle of communicating pipes. Individual
filling vessels offer highest flexibility.

—> SETTING THE PATH FOR SUCCESS

With compact construction and shortest ways, the
HEDRICH equipment concepts are the basic elements

for maximum productivity. The loading systems are
adapted to the respective products so that the resource
productivity of the industrial useful area can be increased
by an optimum arrangement of the products.

- UNIFORM TEMPERATURE CONTROL

HEDRICH heats and cools the complete autoclave on all
surfaces, including top, bottom, rear wall and door. The
temperature is controlled via different heating circuits
with manual control valves. The typical heating medium
is heat transferring oil that is pumped through welded-on
U-shaped tubes. For acceleration, heating/cooling regis-
ters can be integrated between the parts to be dried.

APPLICATIONS
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= High-voltage capacitors

. f
=\oltage/current instrument transformers

transformers = Bushings

= Capacitive voltage instrument

= Oil/paper insulated
electric components
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Vacuum Oil Purification Equipment

HEDRICH offers a wide range of standard oil purification systems. These are characterized by an indirect hot water
heating to avoid cracking of the insulating oil, a large vacuum degassing stage and an efficient pumping unit.

The systems can be built in stationary or mobile version and provided with different measuring sensors.

ADVANTAGES OF THE VACUUM OIL PURIFICATION SYSTEMS

7 Hot water as heating medium to avoid cracking
of the insulating oil

7 Low residual moisture and residual gas content
already after one pass

High pumping speed of the vacuum pumping unit
Extremely large degassing stage

Condensation device for light oil fraction

Safety separator for protection
against foaming

Measuring instruments for residual gas,
residual moisture and oil throughput

High heating power for optimum heating

Stationary or mobile designs

1OP
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Setting the pace in vacuum

—> NO OVERHEATING

To ensure a uniform heating of the insulating oil before
the degassing operation, the oil is heated up by means
of a heat exchanger. Hot water that is electrically heated
in a closed circuit is used as heating medium. Local over-
heating in case of contact with insulating oils and thus
the danger of cracking as caused by electric heating
elements are avoided.

—> ONE PASS FOR ALL

The degassing stage is filled with special filling bodies
and is provided with a large distribution cone at the inlet
ensuring a large surface of the oil to be degassed.

The vacuum pumping speed is optimally adapted to the
degassing capacity. Whether with or without a Roots
stage, different drying and degassing degrees can be
achieved in one pass.

- SECURED

For protection against foaming and ingress into the vacu-
um pumps, the oil purification systems are provided with
a special separator. An additional water cooling allows to
collect even low-boiling oil fractions and return them to
the insulating oil.

= EVERYTHING IN VIEW

All oil purification systems can be provided with measuring
sensors for residual gas, residual moisture, temperature,
vacuum and oil throughput for online recording and docu-
mentation of the quality of the purification.

APPLICATIONS
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equipment engineering.
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equipment engineering.

= Mineral oils for = Synthetic oils

transformers .
m Ester oils

= Castor oil

u Silicone oil

57
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Vacuum Cable

Impregnation Equipment

= GUARANTEED RELIABILITY

With 45 years of operation and more than 35 delivered
cable impregnation systems for signal and HV/HVDC
energy cables HEDRICH can guarantee the process
reliability. During the past 10 years HEDRICH could
obtain a process reliability going far beyond the standard
requirements and guarantee downtimes of a few hours
with process times of more than 40 days.

—> PURIFICATION IN ONE PASS

The special filtering devices, feeder pumps and valves
as well as the 2-stage HEDRICH thin-film degasser are
exactly designed for the cable compound to be used.
Highest purification qualities and optimum dielectric
and mechanical properties are thus guaranteed already
after one pass.

—> EFFECTIVE DRYING

The extremely sturdy and reliable vacuum pumping
units with a pumping speed of up to 30,000 m*/h and low
ultimate vacua in the range of 10“*mbar are provided with

J1OP
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HEDRICH cable impregnation systems are designed to dry and impregnate signal and HV/HVDC energy cables
according to customer requirements. Based on 45 years of experience and more than 35 delivered cable impreg-
nation systems, the comprehensive HEDRICH quality assurance management provides highest standards of quality,
efficiency and reliability.

special condensers and exhaust devices to effectively
pump out the high quantities of water vapour emanating
during the vacuum drying.

JOP > CLEAN IMPREGNATION

ADVANTAGES OF VACUUM CABLE IMPREGNATION SYSTEMS S
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2 Continuous and careful purification

7 2-stage special thin-film degasser to degas and

dehumidify highly viscous cable compound.

Temperature-controlled storage of the cable

compound under vacuum up to 550 m?

Use of proven feeder pumps for careful transport
Use of safety heat exchanger

Design of pipelines to convey cable compound
with trace heating

Impregnation systems for rotatable tank sizes
up to 700m?

Controlled and recorded compliance
of the heating and cooling phases

Special condensers and exhaust devices for high
water vapour quantities

Automatic levelling of the filling level and control
of the impregnation pressure

4-stage vacuum pumping units up to 30,000 m*/h;
ultimate vacuum up to 10*mbar

Easy cleaning of compound containing
equipment parts

Spray device to clean screw vacuum pumps

In case cable compound emanates, it is collected sepa-
rately in special condensers and is pumped out without
affecting the vacuum pump capacity. The pipes of the
nearly maintenance-free, dry running screw vacuum
pumps are easily cleaned by means of a spray device.

APPLICATIONS

= HV/HVDC energy cables

= Oil/paper insulated special cable

= Purification of cable oil
and cable compound
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—> ISOSTATIC PRESS WITH CENTRAL CYLINDER i - : I JOPR
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The core of this pressing process is a pulling central . < '\\ szz.z?;;n!i:,g;;:e?::;m
cylinder. This cylinder uniformly pulls the mobile upper : - . v
pressing plate against the winding as well as the lower
pressing plate thus stabilizing the winding. The operating
pressure of the hydraulic unit is 250 bar. Pressing forces

up to 3,200kN are possible.

- SEVERAL CYLINDERS FOR SMALL o .
WINDING DIAMETERS ‘ ) A

v
= | Setting the pace in vacuum

equipment engineering.

For windings with a small inside diameter a pressing tool
with several small cylinders at the upper pressing plate is
recommended. The smaller cylinder cross sections require
larger hydraulic pressures to achieve a pressing force of up
to 3,200 kN. In this case the hydraulic pressure is 500 bar.

- AUTOMATIC CONTROL OF THE
PRESSING PROCESS

A computer system controls the pressing process. The
entered parameters are the ultimate force to be achieved
as well as the pressing and holding times for reaching
individual pressure increase curves. The pressing process
takes place fully automatically. It is represented visually

|lsostatic Presses

—> LENGTH MEASUREMENT
Short circuit currents may cause forces in the windings leading to deformation. To ensure that these forces can

be absorbed by the windings, these need to be preloaded. The isostatic presses of HEDRICH reduce the plastic To check the length variation of the windings during the
deformation component by pressing the winding during the drying process in the oven. They are optimally pressing process, length measurement systems can be
designed for being used in hot air and in vapour phase ovens. fixed to the pressing tools. Inductive way measurement

has proved to be optimal. The control of the length vari-
ation serves among others as quality proof.

10OP

ADVANTAGES OF THE ISOSTATIC PRESSES EXPERT
SOLUTIONS

Desi ith I Il cyli h Mobile h lic unit to |
7 eann wit severa. small cy mde'rs on the upper obile hydrau |c.un|t to load and APPLICATIONS
pressing plate or with central cylinder unload the pressing tools
Pressing tools adapted to the winding sizes Length measurement systems to measure the o e L R S DS fElielTEs AR
systems

shrinkage of the windings available as option

Isostatic presses of active parts = Winding blocks
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At a glance:

VACUUM
PRESSURE
IMPREGNATION
EQUIPMENT

For non-porous impregnation of most different components with an impregnating medium, HEDRICH supplies the
appropriate customized equipment ranging from compact systems to complex solutions with additional compo-
nents such as stirrer and cooling coils, exhaust devices or capacitance meters to control the impregnation.

The process is frequently used for electric components to ensure their electrical and mechanical properties.
Here the vacuum pressure impregnation (VPI process) offers significant advantages compared with the impregnation
at atmospheric pressure (immersion process). So the VPI process guarantees that all pores and the surface of the
component are uniformly and completely wetted with impregnating medium and air inclusions are avoided.

1OP

EXPERT

ADVANTAGES OF THE VACUUM PRESSURE IMPREGNATION SYSTEMS S

Setting the pace in vacuum
equipment engineering.

For different impregnating media with
varying viscosities

Noise reduction through avoidance of vibrations

Enhancement of electrical and mechanical

Improved heat transport properties
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—> Vacuum Pressure Impregnation Equipment | Vacuum Pressure Impregnation (VPI Process)

, JOP
- COMPLEX SOLUTIONS ! SOUTIE

v
Setting the pace in vacuum
equipment engineering.

Depending on the requirements, the systems for vacuum
pressure impregnation are provided with additional com-
ponents such as e.g. stirrer, cooling coil, exhaust devices : . e g
or capacitance meters to control the impregnation. a

—> TRANSPORT BY FEEDER PUMP

"
A
3

The impregnating medium can alternatively be trans-
ported by a feeder pump from and to the impregnating
vessel. An option is to additionally heat up the impregna-
ting medium in the supply pipe and to cool it down again
in the return pipe thus allowing to adjust the viscosity.
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—> SIMPLE CONVEYANCE BY PRESSURE DIFFERENCE

Impregnating systems with transport by pressure diffe-
rence are used when the impregnating medium does
not need to be heated up. In most cases, the transport
is performed under vacuum.

Vacuum Pressure Impregnation
[VPI Process)

Depending on the application and customer requirements, HEDRICH builds optimum equipment solutions for —> COMPACT SOLUTION

vacuum pressure impregnation. For this purpose, insulating media such as varnishes, oils, resins and waxes are

used for non-porous impregnation of most different components. The parts to be impregnated are degassed and Compact systems can be used to impregnate small parts.
dried under vacuum and then impregnated with pressure application. In such cases the storage and impregnating tanks are
arranged on top of each other. The impregnating medium
is transported by pressure difference/gravity.

1OP

ADVANTAGES OF VACUUM PRESSURE IMPREGNATION (VPI) A
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Setting the pace in vacuum

7 Customized and complex solutions available Noise reduction through avoidance of vibrations
Simple design using pressure difference Equipment versions with heating/cooling, feeder APPLICATIONS
For different impregnating media with pump and measurement technology = Transformers = Generators = Cast metal housings
varying viscosities Enhancement of electrical and mechanical
properties = Motors = Sintered metal parts

Improved heat transport

64



At a glance: YL

VACUUM
PUMPING UNITS

A variety of applications in process engineering is performed by means of vacuum. For an optimum and efficient

: : g
process flow, technically mature and reliable vacuum pumping units are needed. Besides the selection of appropriate mmie [W
vacuum pumps, the arrangement and combination with other components like condensers, measuring instruments s
and control valves play a key role. HEDRICH has more than 50 years of experience in the construction of pumping ’,;« ' .
units and builds these units as part of its own equipment as well as for customized individual pumping units. i
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ADVANTAGES OF VACUUM PUMPING UNITS SoLUTIONS
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Application of pumps of renowned suppliers Pumping units with different ultimate vacua and E -
Pumping units with different pump technologies pumping speeds, depending on the application A
Complete solutions for individual requirements
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—> Vacuum Pumping Units | Vacuum Pumping Units
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Vacuum Pumping Units

HEDRICH constructs and builds vacuum pumping units — for application in its own equipment or as independent units.
HEDRICH uses vacuum pumps of renowned suppliers which are integrated in pumping units together with conden-
sers, measuring sensors and electric control systems depending on the requirements and customer specifications.

ADVANTAGES OF VACUUM PUMPING UNITS

7 Calculation and design according to requirements
and customer specifications

Complete construction and setup including conden-
sers, measuring sensors and electric control system

J1OP
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Setting the pace in vacuum
equipment engineering.

Use of vacuum pumps of renowned suppliers

Explosion-proof pumping units for use in
zone 1 and 2

Application of different pump technologies

- COMPLEXITY

The process-specific pumping units of HEDRICH do not
only consist of vacuum pumps. They also include conden-
sers as well as circulation systems for operating liquid as
well as the measuring and control technology. The electric
control system allows manual or automatic operation
depending on the application or customer request.

= PUMPING UNITS WITH OIL-SEALED
BACKING PUMPS

In the most commonly used and most widespread design
worldwide, the backing pumps are operated with special
vacuum pump oil as sealing agent. By combining the
pumping units with Roots pumps, they can be used for
most different applications.

- VACUUM PUMPING UNITS WITH
DRY RUNNING BACKING PUMPS

In many production facilities dry running vacuum pumps -
mainly screw pumps - established themselves in recent
years. Since no condensation is to be expected because
of the relatively high operating temperature, the pumping
units are partly operated without condensers. However,
for the use in hazardous areas special precautions apply.

- VACUUM PUMPING UNIT WITH LIQUID RING PUMPS

Liquid ring pumps are frequently used, in particular in
chemical industry. Besides water, other sealing agents
can be used as operating media, like e.g. kerosene in
the vapour phase process. In combination with Roots
pumps, pumping units with high pumping speeds and
good ultimate vacuum are thus created.

APPLICATIONS
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equipment engineering.

= Chemical industry

s Transformer industry = Metallurgy

= Plastics industry

= General vacuum generation
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HEDRICH

So far but so close! Wherever you are on earth, you are in good company. HEDRICH products can be found in all
parts of the world. Since 1970 we have been exporting our products to all continents. Our employees in plants
in Germany, Switzerland and China as well as 30 sales agencies and representatives make up a worldwide sales
network and a complete chain of services. Fast, unconventional contacting without any barriers due to different
language is your great advantage when contacting us!

2,

VOGEL moulds and machines AG, Switzerland

= ol

O HEDRICH factories
@® HEDRICH sales and service offices

HEDRICH subsidiary vnge’
HEDRICH Xiamen, China

VOGEL moulds and machines AG
Vacuum Equipment Manufacturing Co., Ltd. Formen- und Maschinenbau
7th, Yangtai Road
Xinyang Industrial Area, Haicang District
Xiamen, City 361026

PR. China

Landstralle 71 OST
4303 Kaiseraugst
Switzerland

WORLDWIDE
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HEDRICH GROUP
Greifenthaler StraBe 28 | 35630 Ehringshausen-Katzenfurt | Germany Further information
T+496449929-0 | F +49 6449 929-149 | hedrich@hedrich.com - www.hedrich.com
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