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1. BBEAEHVE
ATOT AOKYMEHT OnucbIBaeT paboTy psifa peHTreHoBCKUX reHepatopoB TOPX HF, npon3BoanMbIxX
KomnaHuweld Innomed Medical, Inc. JOKyMeHT pa3feneH Ha Tpu rn1asbl:
2. O6LLee onucaHue
Kpatkuii 0630p reHepaTtopa 1 06ecneyeHre KpaTKoro onncaHms OCHOBHbIX KOMIMOHEHTOB, 1 UX
(YHKLMN.
3. Teopwus paboTbl
3Ta rnaea 06bACHAET paboTy NporpaMm, KOTOpble YNpasnisatoT PEHTTEHOBCKUM FeHepaTopoMm ¢
BblA€N1eHNEM BHYMAHWA K PEHTTEHOCHUMOYHBIM U (D/IFO0POCKOMMUYECKUM PEXMUMAM.
4. OnucaHue Cxembl
OTa rnaea onucbiBaeT paboTy 3NEKTPOHHBLIX CXEM, MPUMEHEHHbLIX B reHepartope. 3JTa r/asa,
0[HaKo, He OMuCbIBaeT CXeMbl NMOTyYEHWS BbICOKOBO/IbTHOIO HaMpsiXXeHus.
[LOKyMeHT 03HaKaM/I1BaeT C BO3MOXHOCTbIO UCMO/b30BaHUA reHepaTopa, NporpamMmMoin yCTaHOBKY,
3/leMEHTapPHbIMW  3HAHWAMWU  3MIEKTPOHHBLIX CXeM W [MAarHOCTUYECKUMMU  MPUKIaAHLIMU
PEHTreHOBCKMMW NPOrpamMmmMamu.
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2. OBWEE OINMMNCAHNE
"eHepaTopbl TMNa TOP-X HF - BbICOKOYACTOTHbIE PEHTIEeHOBCKME FeHepaTopbl C KOMMbIOTEPHbIM
ynpasneHnem. TexHUYecKoe onncaHne 0xXBaTbIBaET Cefytolme MoAe/N:

Mogenb MouwHocTe | Makcumym | BbICOKOBOMLTHOE
MA obecrieyeHune

TOP-X 450HF 30 kW 400 mA 1G-450HF
TOP-X 550HF 40 kw 500mA IG-550HF
TOP-X 650HF 50 kW 600 MA IG-650HF
TOP-X 850HF 65 kW 800mA Varian/CPI
VPW?2904
TOP-X 80 kW 1000mA Varian/CPI
1050HF VPW?2905

"eHepaTop COCTOMT U3 TPEX FNaBHbIX YacTei:
A crcTeMa BbICOKOBO/IbTHOIO 06ecneyeHms
B cuctema ynpasneHns aHMMaumeid B peasibHOM MacluTabe BpeMeHM U
NHTepdelic
C nynbT onepartopa

®aKynbTaTUBHbIV (D/IFOOPOCKONUYECKWIA YaaneHHbIi KoHTponnep (D) MOXeT npucyTCTBOBaTb B
cucTemax ¢ (pIHOpPOCKonuein

Cuctema BbICOKOBO/IbTHOrO MUTaHUA OTBEYaeT 3a MPOM3BOACTBO HaMpsHXKeHWst U3NydeHus, Toka
HWUTW HaKana, COrnacHo Nnofy4YaeMbIM aHa/IOrOBbIM CUrHaNaM 0T CUCTEMbI YNPaBNeHUS aHUMaLN B
peanbHOM MacliTabe BpeMeHW. Kpome TOro, cMcteMa BbICOKOBO/MIbTHOIO MuTaHusi obecrneymBaeT
BpalleHne aHoga (MeaneHHo, 3000 06/MUH), Korga (hakynbTaTMBHbIA BbICOKOCKOPOCTHOM (9000
06/MMH) cTaTOp He BK/OYeH. Bonee AeTaslbHO OMMCaHO B OMMCAaHUAX MO YCTaHOBKE MU
TEXHMYECKOM PYKOBOACTBE.

power input r AEC chambers

High vcﬂta?e Real-time Operator
power supply control I §  console
B
(Al B] on/okr [C
communication
exposure switch
power
Interface
Fluoroscopic
remote @
controller
X-ray tubes L examination devices image intensifier
Buckys camera
interlocks power input
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(power input) nuTatoLLee HanpsXeHne

(AEC chambers) noH13aUMOHHbIe KaMepbl (3KCMOHOMETPbI)

(Operator console) nynbT onepaTopa

(High voltage power supply) BbICOKOBO/IbTHOE 06ecreyeHmne

(Real-time control) aHumauus B peaibHOM MacLuTabe BpeMeHU

(Interface) nHTepdelic

(Fluoroscopic remote controller) itoopockonnyecknin yaanéHHblid NynbT

(X-ray tube) peHTreHOBCKMe TPYOKU

(examination devices Buckys interlocks) aHann3 cocTofaHNA NOAKNHOYEHHbIX peLleTok (IMAge
intensifier camera power input) YPW nutaHne

(ON/OFF communication exposure switch power) CBsi3b, BK//BbIK/N: 3KCMO3ULMM N MUTaHWS

CuctemMa aHUMaUMU B peasibHOM MacliTabe BpeMeHW BbIMOSHAET BCe (YHKLUMW YNpasfieHus
CBAi3aHHble C CWUCTEMOI BbICOKOBO/IbTHOIO MUTAHUA, MOAAEPXKMBAET HEMpPEepbIBHYHO CBA3b C
MynbTOM OnepaTopa Yepe3 nocnefoBaTe/bHbliA NopT RS-232C n obpabatbiBaeT (PU3NYECKN BCe
CUrHanbl nHTepeica, BXOAALLME N UCXOAALLME U3 MOAK/THOYEHHbLIX YCTPOCTB.

Cuctema aHMMauuy B peaslbHOM MacluTabe BpemMeHW M NynbT onmepaTopa COO06LalTCA ApYyr C
[PYrOM C UCMONb30BaHNEM KOMaHg, 1 COOOLLEHWIA.

ImeeTcs HECKONbKO KOMaH[, KaXaas fnsi BbINOMHEHMS CneuuanbHbiX Lenei, npegHasHaueHHbIX
Ans ahheKTMBHOIO ynpaBneHust reHepatopoM. OHM BCE 3aKaHUMBAKOTCS B CUCTEME aHMMaLMK B
peaslbHOM MacliTabe BPEMEHM, YTOObl BbIMOMHATL MPOCTbIE AEWCTBUS, TUMA YCTaHOBKA TOKa
Hakana, ynpaBfieHWe BKIOYEHUS PEHTIEHOBCKOTO W3MyYeHWs, CUMTbiBaHWe MA CKOMUKU WNIu
aKTUBM3MPOBaTb OAWH WM  GOMbllee KOMMYECTBO CUrHaNOB WHTepdeiica. AT  KOMaH/bl
MOCTyrnatoT MO MOCNeAOBaTeNbHOW NMHUKM M3 MynbTa W BCerga oTpabaTblBaloTCs CUCTEMONA
yNpaBeHUst aHUMaLUN B peaslbHOM MaclUTabe BPEMEHM.

Cuctema aHMMaUmm B peanbHOM MacluTabe BPEMEHWM TaKXe MOCbINaeT CO0OLUEHUs, SBNSAOLLMECA
NH(opMaLMeli COCTOSIHMS U M3MEPSIEMbIE aHA/IOroBble CUMHanbl TUNa MA 1 KB. KoMaHabl v
coobLleHnss Bcerja CnegyroT Mo CTPOromMy MpPOTOKOMY, KOTOPbIA BK/OYAET MPOBEPKY
NHHOPMaLMOHHOI0 06MeHa. 3TO MUHUMU3UPYET BO3MOXHOCTb C6051 06MeHa nHhopMaLmmn. O6MeH
MH(opMaumneln MoAAEPXKMBAeTCA BCe BPeMs, 3a WCK/IKOYEHVWEM B TeuyeHMe MpPOM3BOACTBA
PEHTreHOBCKOTO M3My4YeHMst (CHUMMKA), KOTopoe TpebyeT OuyeHb KOPOTKOrO BpPEMEHW Ans
06paboTKM 1 YNpaBieHns 0T aHUMaL MK B peaslbHOM MacluTabe BpeMEHM.

[na yBennyeHns HagexXHoCTU 1 6e30MacHOCTU NPOU3BOLMTCS HEMPEPbIBHbIV ONPOC aHMMaLuein B
pea/lbHOM MacluTabe BpeMeHU CUCTEMbI BbICOKOBO/IbTHOIO MUTaHMA. 3Ta cUCTeMa KOHTPONUpYeT
HEKOTOpble CWUrHanbl 06paTHOW CBA3WM 4epe3 OMNpefeNiéHHble WHTEpPBaibl BPEMEHW, a Takxke
KOHTPO/IMPYET aHa/10r0Bble CUTHasIbl 06PaTHO CBA3W B TEUEHME U3MTyYeHUs, YTOObI rapaHTPOBaTh
MOJIHYH0 MNPaBUILHOCTL NapameTpoB. B cnyuyae aBapuitHOM CuTyauuW, MOCTyMaloLiMe CUTHaIbl
NPMBOAAT K cpabaTbliBaHUIO aBapUAHON 3aluThl (faxe 6e3 MonyvyeHWUs KOMaHabl) U CoobLLeHMe
MOCbINAETCH K NY/bTY.

CucTeMa aHMMaUMU B pealbHOM MacliTabe BpPEMEHW HaxXOAWUTCA MNOJ  KOHTPOJMPYHOLMM
yrnpaBneH1em ¢ nysbTa OnepaTopa, U He ByAeT MHULMMPOBATL Nt060e AEViCTBME, KOTOPOE KacaeTcst
CUCTEMbI BbICOKOBO/IbTHOFO MTaHUsl, 6e3 COOTBETCTBYIOLLEN KOMaHAbI, MOMYYeHHOI ¢ NynbTa, 3a
VCK/IHOYEHMEM BbILLEYNOMSHYTbIX 3aLLMTHBIX AEACTBUIA B Cllyyae OLLINGKM.

B HacTosiLLiee BpeMsi MMETCS TPY [OCTYMHble NyNbTa OnepaTopa: NOMHbIA My/bT U HACTO/MbHbI
NynbT CO CTaHAAPTHLIMKM KHOMKaMWU U (hTyOPeCLUEeHTHbIMM AMCNesMu, MyfbT C CEHCOPHO-
ynpaB/isieMbIM 3KPaHOM.
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MoANHbIA NyNbT U NYNAbT C CEHCOPHLIM 3KPaHOM cogepXuT IBM coBmecTumblli ¢ PC, KOTOpbIl
BbIMOSHAKOT NMPOrpaMmy PeHTreHOBCKOro reHepartopa. MporpamMmMa BbINOSHAET BCe HEOOXOAUMble
(hyHKUMK, 4TOGbI MO3BONMUTb WHTENNEKTYa/lbHYH0 U MPOCTYH0 CBSI3b C MOMOLLLI MHTepdelica
nonb3osartento. OHY BK/OYAOT: 06paboTKy BCEX NapaMeTpoB W3/y4yeHus, YNpasieHne MeTOLOM
APR (opraHaBTOMaTWKW), yrpasfieHue C MynbTa WX CEHCOPHOro 3KpaHa, Noc/efoBaTe/lbHyHo
CBA3b C CUCTEMOM aHMMauMmM B peasbHOM Macwitabe BpemeHW W, (akynbTaTMBHO,
nocnefoBaTeNbHY0 CBA3b C (D/IKOOPOCKOMUYECKUM YAaNeHHbIM KOHTPOJI/IEPOM.

HacTonbHbIn  NynbT He codepXut PC, B3aMeH €ro YCTaHOBMEH CMeUUan3MpOBaHHbIN
MWUKPOKOHTPONNEP 3aMEHSIOWMIA KOMMbIOTEP, 4YTOObI BbINOMHATL BCE BbIlE MEPEYNCIEHHBIE
(OYHKUMK. TTynbT TakxKe BK/IKOYAeT KHOMKM NOAroToBKY, U3nyyernus, BKJ/1. n BbIKJ/1. nutaHus.

MynbT onepaTopa CMYXWUT A8 YCTaHOBKW MapamMeTpoB U3ny4deHus. OnepaTop MOXET BbIGMpaTb
pasiMyHble KOMOUHALMKN NapaMeTPOB U3MTyUYeHNUs U C pasfMuHbIMK (hakTopamu. Korga nsnyyeHue
VHULMaIN3MPOBaHO (OnepaTopoM), napameTpbl 00pabaTblBalOTCA MyNbTOBOM MPOrpamMMon U
peHTreHorpagMyeckoe unv  (IHOOPOCKONUYECKOe W3/yYeHVe BbIMONHAeTCA. MynbT nonyvaet
MH(OPMALMIO COCTOAHMS OTHOCWUTENIbHO KaXKAOM (hasbl npouecca WU3NyYeHUs, U BbINOSHEHME
KaXXOO0 (pa3bl paspelUaeTcs My/bTOBOW MNPOrpamMoli C UCMOMb30BaHWEM COOTBETCTBYIOLLEN
KOMaHAb!.
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3. TEOPUA PABOTDI

JTa rnaea oOnucbiBaeT PaboTy MynbTOBOM Nporpammbl U MPOrpaMMbl CUCTEMbI aHUMaUUM B
peaslbHOM MacliTabe BpeMeHW. TN ABe NporpaMMbl YNpaBnsatOT BCE paboToW PEHTreHOBCKOro
reHepaTtopa, BK/ItOYas CUCTEMY BbICOKOBOMIbTHOTO MUTAHWMS M WHTEpPgeiic AOMONHUTENbHBIX
YCTPOWACTB.

3.1TMYNbT
3.1.1 AIMMNAPATHBIE CPEACTBATYJIbTOB

MONHBIA 1 CEHCOPHO-3KPaHHbIA MynbTbl BKAOYaeT IBM coBMecTumMbIi ¢ PC, B TO BpeMs Kak
HACTO/bHbIN NYNbT UMEET CreLnann3poBaHHbIe annapaTHble CPeACTBA C MUKPOKOHTPO/IIEPOM.

MynbToBOM KOMMbIOTEP - IBM coBmecTumbli PC ¢ 386 mpoLeccopom, CTaHLapTHbI gucnnei
VGA, XeCTKuin ANCK C MMHUMYMOM CBOGOAHOIO AMCKOBOro npocTpaHcTBa 1MB, oanH aMCKoBOA,
ANA TMOKMX OUCKeT, KnaBmaTypa (418 yCTaHOBKM MporpammHoro obecneyeHwus), aga (Tpu, ecnm
BKMOYEH (PaKyNbTaTMBHbLIA  YAANEHHBIA  KOHTPOANEp (PIOOPOCKONMUM)  NOCnefoBaTelbHbIX
nHTepderica RS-232C. [N CEHCOPHO-3KPAHHOIO My/ibTa UMEETCA CeHCOPHO-3KPaHHbIA MOHUTOP
VGA (B CEHCOpPHO-3KpaHHbIX MynbTaX HET HeobXoAMMOCTM B YCTAHOBKE MPOrpaMMHOro
obecrieyeHns ). [nd MOMHOTO U HaCTOMILHOrO Ny/nbTOB MOHWUTOP VGA TpebyeTtcs TO/MbKO AnA
CEPBUCHbIX Lienei.

HacTONbHbIA NyNbT COAEPXNT MHAMBUAYAbHBIA MOLY/b, KOTOPbIA 06pabaTbiBaeT CUTHA/bI C
KnaBmaTypbl 1 gucnnees. ATOT MOy b cBA3bIBaeTcA ¢ PC yepe3 nocnegosatenbHbI nopT COML.

CeHCOpPHO-3KpaHHbIA My/bT MOXET 3KCM/YaTNPOBAThCS, MCMO/b3YS CEHCOPHO-3KPaHHbIA MOHUTOP,
KOTOPbIA CTaHAAPTHO BbinyckaeTca VGA, 060pya0BaHbl CEHCOPHbLIM CnoeM. Bes nHhopmaums
BbIBOAWTCA Ha 3KpaH VGA B rpaiMyeckom pexkumve, 1 Bcs BXO4Has MHhopMaLms BBeaeHa
0rnepaTopoM C MUCMO/b30BaHNEM CEHCOPHOI0 3KpaHa (3a UCK/0UEHEM KOMaHAbl 3KCMO3nLMM C
PY4YHOW KHOMKWM). CEHCOPHBbIA 3KpaH TPebyeT A0MOHUTENbHOrO MNOAK/IHYUEHNS MeXAY MOHUTOPOM
N KOMMbIOTEPOM, 3TO CTaHAAPTHBIN MHTepdeinc RS-232C.

CTaHAapTHbI MOHMTOP VGA (6€3 CEHCOPHOr0 3KpaHa) MOXET UCMO/b30BaTLCS, KOra nporpaMma
yNpaBNseTcs U3 KNaBMaTypbl UK C UCMO/b30BaHKEM MbILIW (CEHCOPHbIV 3KPaH 3TO TOMbKO My/bT).

.HasHaueHus nocnefoBaTeNibHbIX MOPTOB CAeAYHOLLE:

coMm1 MoNHbIA NYNbT: ny/bTOBasA 3M1eKTPOHMKA
CeHCOpHO-3KpaHHbIA NY/bT: CEHCOPHBbIV 3KpaH (MM MblLLb)

COM2 Cuctema ynpas/ieHns aH/MaLmmn B peasibHOM MacluTabe BpeMeHu

COM3 ®100POCKONMYECKINIA YAaNeHHbI KOHTPONep ((haKy/IbTaTUBHbIIA)
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3.1.2 NporpaMmmHoe obecneyveHme

3TOT pasfen OTHOCUTCS K NynbTam, rae uveetcs PC (MONHbIA MW CEHCOPHO-3KPaHHbIA MynbThbl
TO/bKO).

MynbTOBasi NporpamMmma COCTOUT W3 CNEAYHOLLMX YacTel (CM. CUCOK MPUIOXKEHNS):
1. Mporpamma reHepaTopa, CBsi3aHHbIV 0Bepneit 1 dalinbl JaHHbIX:

MonHbIA NyNbT CeHCOPHO-3KPaHHbIN NybT
TOPX.EXE HFX.EXE
HFX.OVR
data files data files
2. [painBepbl CEHCOPHO-3KPaHHOIo YCTpOKCTBa (4paiiBep MbILn)
MTSAPDI.SYS

MTSTOUCH.SYS

MporpammMHble Tpe6oBaHUS :
AnnapaTtHble CPefCTBa: KaK OMnvcaHo BblLLe,
OnepayunoHHas cuctema: MC-40C 5.0 nnu Bbliwe,
[N CeHCOpHO-3KpaHHOro NynbTa: [panBepbl CEHCOPHO-3KPaHHOIO YCTPOCTBa (apaiisep
MbILLN),
TpeboBaHWe NaMATW: CTaHAAPTHAA AOCTYNHasA NamsATb - MUHUMYM 600 KB ,

MpumeyaHus:
1. Mporpammbl He WCK/OYatOT BO3MOXKHOCTb YynpaBneHus u3 ¢non gucka. OgHako OHK
BbIMOMHAKOTCA  3HAYUTENIbHO  Mef/leHHee M3-3a WX Npou3BOAMTeNbHOCTU.  [loTeps
ObICTPOLENCTBUA HeLOMyCTMa B HEKOTOPbIX CUTyaumsx (Hanpumep, nNpu cepum ObICTPbIX
CHVMKOB).
2. [paliBepbl CEHCOPHO-3KPAHHOI0 YCTPOMCTBA MHULMANIN3NPYIOT Cebs, Koraa onepawmoHHas
cucTemMa 3arpyxaetcs. Ecnm  npoucxoguT cboit  (Hampumep, NOTOMY 4YTO MOHWUTOP
BbIK/IKOYEH), OCHOBHasA Nporpamma CTO/IKHeTCs ¢ NpobaemMamm 3anycka.
3. BblweynomsaHyToe TpeboBaHMe K MamsaTh - 06bEM MNaMATM, KOTOPbIA A0/MKEH ObiTb
foctyneH ana nporpamm. IBM coBmectumbiin ¢ PC nmeet 640 Kb cTaHAapTHOW NamsaTu.
Ecnv  onepauynoHHas cucTemMa W ApaiBepbl CEHCOPHO-3KPaHHOro YCTPoOWCTBa  6bln
MOMELLEHbI B CTAHAAPTHYIO NaMsATb, TO OyAeT HEBO3MOXHO MMETb KONMYECTBO CBOOOAHOM
namaTn. YacTb onepawmoHHON CUCTEMbI 0/DKHa, CNefoBaTe/lbHO, ObITh NOMeLLeHa B 061aCTb
BEPXHel NamsaTu.

®YHKLMN NpOrpaMmbl
MynbTOBasi NPOrpamMma BbIMOHAET CreaytoLLye 06Lime hyHKLUMN:

O6paboTKa AaHHbIX 3KCNO3nLMK

MapameTpbl 3KCNO3WUUMW MOTYT OMpeaensaTbcsa BbIOGOPOM OLHOr0 U3 NpeABapuTeNbHO
3anporpaMMmMpoBaHHbIX  WUCCNeA0BaHUMA WAM  yCTaHaBIMBaTbCA  BPyYHyto. [lporpamma
obecrneymBaeT BO3MOXHOCTb BbI6paTb OAHO W3 NpefBapuTeNbHO 3anporpaMMUPOBaHHbIX
NCCNefoBaHWA, NErko W3MeHATb napaMeTpbl KBp, MA, MAS, BpemMsa U3/1y4YeHus
HENocpeACTBEHHO W/ BOCMO/Ib30BATLCA MPEVMYLLECTBOM aBTOMaTU3auMn (3KCMOHOMETpA) C
M3MEHEHMEM MapameTpOoB TO/LLUMHBI U NJIOTHOCTU TKaHW, YyBCTBUTE/ILHOCTU U MOYEPHEHMS
nneHkn. Kpome TOro, BCe CTaHAapTHble YCMOBUA TuMa pasMep (OKyca, UCMONb30BaHWe
pactpa, BbICOKOCKOPOCTHOrO BpalleHus aHofa, M3MeHeHue nons 3akcnoHometpa (AEC).
MporpaMma TakXe MO3BONAET OMepaTopy NoanepkmeaTb 6a3y [aHHbIX OpraHaBTOMaTMKM
(APR).



TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

MpoBepka napameTPOB U3yHeHus.

3TO BLIMONHSAETCA KaXAblA pa3, Korja OMepaTop BbINOMHSAET >KefaeMble U3MEHEHUS
napameTpoB u3nyyeHns. MynbToBasi Mporpamma BbIMOMHAET Tpebyemble PYHKLMW, YTOObI
0bpaboTaTb BCE MEPEYMC/IEHHbIE BbIlE MapameTpbl M3MyYeHWUs AN TOro, YTOObI OHU
HaXoAWIMCb BHYTPW paspeLLeHHOro AvanasoHa. OrpaHUYeHuns, HaloXKeHHbIE OrpaHNYeHNEM
3arpysky TpyoKu, MOLLHOCTbIO reHepaTopa, MUHMMYMOM W MakcuMyMoM KB, MA, MAC,
BPEMEHEM WU APYrMMK hakTopamu yuTeHbl. Mogo6Has npoueaypa NPOBEPKU BbINOMHSAETCS,
YTOObl  rapaHTMpPOBaTb, UTO )KEeNaeMble MapaMeTpbl  U3/lyY4eHMsi  COOTBETCTBYHOT
BO3MOXHOCTSIM PEHTrEeHOBCKOW CMCTeMbl. Hanpumep, BbICOKOCKOPOCTHOE BpalleHne aHopa
He MOXeT ObITb BbIOpaHO, €CAM  CUCTEMA He KOH(UrypupoBaHa, 4TOObl MMETb
BbICOKOCKOPOCTHOIA CTaTop, UK Creumupruyeckoe YCTPOMCTBO UCCNef0BaHNA HE MOXET ObITb
BblOPaHO, €C/IM OHO He Ha3HAYeHO HU K OAHOW 13 TPY6OK B KOHMrypauun. Ecnm xxenaemoe
M3MEHEHME He MOXET BbINOMHATLCS, OTOOpaXkaeTcAa coobuleHne 06 ownbkax wunm
M3MEHAIOTCS ApyrvMe napameTpbl. Hanpumep yBsenunyeHne KB 3acTaBUT 3arpysky TpyoKu
npesbicnTb 100%, MA 6yayT yMeHblUeHbl ( BPEMS 3KCMO3WUUUM OyAeT yBeUYEHO, YTOObI
noaaepxXartb Te Xe caMble MAC).

BbluncneHve napameTpOB U3NyYeHNs.

Korga usnyyeHve MHWLMANU3MPOBaHO, NporpaMma TPaHC/MPYeT MnapameTpbl WU3/yyeHus,
npvemnemMble CUCTEMOR ynpaBneHUs aHUMaLMKn B pea/lbHOM MacluTabe BpeMeHun. B TeueHue
3TOro Mporpamma TaKxxe UCrosnb3yeT pasnNyHyo MH(HOPMALIMIO, MOCTOAHHO COXPaHEHHYHO Ha
XecTKoM aucke (AMM3Y), koTopas onUCbIBaeT XapaKTePUCTUKN TPYOKM.

CB$I3b C CUCTEMO aHMMaLWK B peanbHOM MaclLTabe BPEMEHM.

CBsi3b MoAAepXXnBaeTCs HenpepbIBHO. B HEaKTUBHOM COCTOSHUM (TO eCTb KOrAa He MMeeTcs
HUKaKnX AeiCTBUIA orepaTopa) 3anpoc UHGopMauumM O COCTOSIHAM U3 CUCTEMbl aHMMaLun
MPOUCXOAUT Yepe3 3aflaHHble MHTepBasibl BpeMeHU. OH BKIHOYAET COCTOAHMS HEKOTOPbIX
CUrHa/IOB U3 CUCTEMbI BbICOKOBO/IbTHOIO MUTaHWUA (HEMCrnpaBHOCTb TOKa Hakana, v T.4.),
COCTOSIHME MepeKntoyaTens 3KCMOo3ULUMM W COCTOAHUA HEKOTOPbIX APpYrux CUrHasioB
nHTeperica, TMNa aBTOMaTUYECKOro TOMOrpagMyeckoro nepekntoyvaTens.

BONbLWIMHCTBO  KOMaHA W COOGLUEHWA  CBA3aHO C  PEHTreHorpatuyeckummn  u
(hnooporpapryeckuMmn aKCnosnLymamm. OHU NOCLINAKTCA COrNacHO CTPOroMy NPOTOKONY U
onucaHbl Mo3xe. CBaAsb npoucxogut 4depes nopt PC COM2. Mapametpbl - 4800 604, 8
OUTOB, HEYETHOCTb, 1 CTOMOBLIA OUT.

[pyras cBa3b NOAAEPXKMBAETCA B TeuyeHue (IHOOPOCKONUM, Korga (aKy/bTaTUBHbIN
Y[AaneHHbI h1H0OPOCKOMMYECKMIA KOHTPONNEP MCMONb3YeTCA. TOT MOAy b cBsizaH ¢ COM3
N napameTpbl Takme Kak ang COM2.

CuCTeMbl yTUINTOB / CONPOBOXKAEHNE
EcTb HeCKO/bKO MOoAy/eld, KoTopble 06ecneunBaroT NoaaepKy QyHKLMIA reHepaTopa. 3T0:
» AHaTOMUYECKIE NPOTpaMMbl
* PermcTpauus napaMeTpoB aKCMo3nLm
 CeHCOpPHO-3KpaHHas KasimbpoBKa
* Yacbl 1 cOXpaHeHMe YCTaHOBOK 3KpaHa (TOMIbKO A1 CEHCOPHOrO 3KpaHa)
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TexHU4eckKoe onucaHue nNuTaroLLero ycrpoictea TOP-X
3.1.3 ®AN/bI 3AMYCKA MC-10C

OnepaunoHHas cncTeMa fo/MKHa ObITb MOMeLLeHa B 06/1aCTb CTapLUMX afpecoB, MHaYe NynbToBas
nporpamma (TOPX unm HFX) He 6yaeT UMeTb CTaHAAPTHON AOCTAaTOYHO AOCTYNHOM NaMsATU.

[na nonHoro nynbTa:
CONFIG.SYS
files=20
device=himem.sys
dos=high
AUTOEXEC.BAT
prompt $p$g
path c:\dos cd \topx
topx

[lns ceHCOPHO-3KPaHHOr o AnCnes:
CONFIG.SYS
files=20
device=himem.sys
dos=high
device=c:\mtsapdi.sys
device=c:\mtstouch.sys
AUTOEXEC.BAT
prompt $p$g
path c:\dos
cd \hfx
hfx
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TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

3.2 CUCTEMA AHMMALUV B PEAJIbBHOM MACLLUTABE BPEMEHU
Cuctema aHMMaLuW B peaslbHOM MacluTabe BpeMeHM OTBETCTBEHHA 3a
- NOAAepXKaHue CBA3N C MyNbTOM
* nony4veHne, 06paboTKa 1 BbINOSHEHNE KOMaH[,
» 0becneyeHne MHPOPMALMN COCTOAHNSA
- obecneyeHvie HabOMOAEHUS aHUMAUMW B pealbHOM MacluTabe BpeMeHW 3a CUCTEMOWA
BbICOKOBO/IbTHOrO MUTaHWS BCerja:
* HEMocpeACTBEHHO NPU YNpaBieHNN KaXbIM aHaIoroBbIM 1 L(POBbIM CUTHa1aMu
 HEeMnpepbIBHO MPW CYUTLIBAHWN 1 NpK 06paboTKe BCEX CUTHA/I0B
- 06paboTKa BCeX CUrHaIOB MHTepdeica
* curHasbl peweTku (Bucky)
» 6/TOKMPOBKM (Anadparma, ABepb, 1 T.4.)
 CUrHa/bl Neperpesa Tpy6bOK
* BbICOKOCKOPOCTHOI cTapTep (TONbKO ANa Cneyuguyecknx TUnos)
e ipyrvie pasfinyHble CUrHasbl 419 YCTPOWCTB NPOM3BOAUMBIX CEPUN ObICTPLIX CHUMKOB
(3CY, spotfilm), YPW (imAge intensifier), u T.4.

CucTtema aHMMaLuy B peasibHOM MacluTabe BpemMeHW pa3meLLeHa BO3/ie CUCTEMbI BbICOKOBO/IbTHOMO
NUTaHUA U COCTOUT M3 TPEX CXem (YeTbIPEX AN (hIHOOPOCKOMUYECKMX CUCTEM) Ha MeyaTHbIX
CeTeBbIX nyaTax:
- ceTeBas nnara NUTaHWs:
e BbipabaTbiBaeT Heobxoaumoe rnoctosHHoe nuTaHve (DC) Aana ceTteBol nnathbl
LLEHTPATIbHOIO NMPOLECCOPA (CPU): +5V, +15 V,-15V
= 06bpabaTbiBaeT curHanbl KHonok BKJ/1. n BbIK/1. ¢ nynbTta
* YMpaB/sieT rnaBHbIM nyckatenem (ZK1)
- ceTeBas nnara LLEHTPAJIBHOIO MPOLIECCOPA (CPU):
-06ecrneynBaeT BCe NHTENNEKTYaIbHble PYHKLMOHAbHbIE BO3MOXHOCTHU:
* CBA3b C NY/IbTOBbIM KOMMbIOTEPOM
e NpVéM, Bblfayy BCEX CUTHa/IOB [A/11 CUCTEMbl BbICOKOBO/ITHOIMO MNUTaHUA
(TaK>Ke BK/IHOUAET CXEMbI CBA3M C MOMOLLbIO MHTEpdenca)
e NpuéM, Bblayy BCEX CWUrHanoB WHTepdelica (4Yepe3 [ABe CeTeBble MNaThl
nHTEeperica)
-MoNyYaeT CUrHasbl BK/IKOYEHNSA 3KCMO3NLMIN HEMOCPeLCTBEHHO
- ceTeBas nnarta MHTepeica peHTreHorpagum
e ()M3NYECKM CBA3bIBAET C MOMOLLBIO MHTepdeiica CUrHaIbl PeHTreHorpauyeckmx
cucTem
- ceTeBasi nnata UHTepgerica IOPOCKONNA
e ()M3NYECKM CBA3bIBAET C MOMOLLLH WHTEepdeica curHanbl (HOOPOCKOMUYECKUX
cucTem

PaboTa CMCTEMbI aHUMaLUW B peaslbHOM MacLuTabe BpeEMEHM yXe 6bina ynomsHyTa B n. "Obuiee
onucaHue™ 1 Bbl MOXeTe HailTu 6onee nogpo6Ho ganee B N. "MpPoM3BOACTBO IKCNO3ULMN™.
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TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

3.3MPON3BOACTBO SKCMNO3nuynin
[ns onmcaHms LUMPOKOTo AManasoHa CoObITUIA UK YyCnoBuiA 6yayT UCMONb30BaTLCS B 3TOI rNaBe
MPOCTbIE CChIKW, CNEAYIOLLNE BIPAXKEHWS U COKPALLEHNS:

3anpoc NoAroToBKU
370 3anpoc B (hopMe (HM3NYECKOrO YTEHUS CUrHA/IOB KOHTPOMIEPOM aHWMauum B
pea/lbHOM MacluTabe BpeMeHU. OH 06pabaTbiBaeTcsA My/IbTOM MOCNe MONYYEHUs ero Kak
MH(opMaLMA COCTOSHMA. STOT 3arnpoc MOXET ObITb MEPBOE HaXXaTWe KHOMKM UK CUTHaa
3anpoca NoAroToBKM W3 APYroro yCTPOMCTBa, TUNAa YCTPOWCTBA CepUM BbICTPbIX CHUMKOB
(3CY). Cm. Gonee noapobHo onwucaHne cxembl - nnata CPU (LEHTPAJ/IbBHOIO
MPOLIECCOPA).

3anpoc akcnosnuun
3710 3anpoc B opmMe (M3MYECKOr0 YTEHUS CUFHaNOB KOHTPOMIEPOM aHUMauum B
peasibHOM MaclwiTabe BpeMeHW. OH 06pabaTbiBaeTCs MyNbTOM MOC/E MOSYyYeHUs ero Kak
MH(OpPMaLMa COCTOSIHMS. DTOT 3anpoc MOXKET ObITb BTOPOE HaXXaTWe KHOMKW WUAW CUrHan
3anpoca 3KCno3nummn 13 Apyroro yCTpoicTBa TUna yCTPOCTBA CepUn BbICTPLIX CHUMKOB
(3CY). Cm. 6Gonee nofgpo6bHo onucaHme cxembl - nnata CPU (LEHTPA/IBHOIO
MPOLIECCOPA).

HVPS
CucTemMa BbICOKOBO/IbTHOIO 06ecneyeHuns

KpyTunyeckas HemcnpasHoOCTb
Kputnuyeckas HencnpaBHOCTb O3Ha4yaeT, YTO CUCTEMa aHMMauun B peasibHOM Maclutabe
BPEMEHM CTA/IKMBAETCA C OAHUM W 60/IbLLEM KOMYECTBOM CNEAYHOLLMX COObITUIA:
HewncnpasHoCTb pasroHa aHoga, ykasbisaetca HVPS
CurHan rotoeHocty HVPS He npeacTasneH
HeuncnpaBHOCTb HUTK HaKana, yKasbiBaeTcad HVPS
HewncnpaBHOCTb M3nyYeHNs, ykasbiBaetcs HVPS
KoHTakTOp cpaboTtan us HVPS He npefcTasneH
Meperpes n3nyyatens (KOHTaKT TeEpMOnapbl, He NPeLCTaB/eH)
3aKpbITWe ABepU, KOHTAKT He MnpejcTaB/eH
[naparma 3akpbiTa, KOHTaKTbl He NPeACTaB/eHbI
MoAKNHYeHHOe YCTPOMCTBO, He NPeLCTaB/IeHO
CurHan rotoB € YCTPOICTBa He NpeAcTaB/eH (3KCNo3uLmsa Tobko Ans Bucky)
MoaroToBKa mny 3anpoc 3KCNO3uLMN He NpeacTas/eH
K C6o1 cBsi3n (OLWIMOKA KOHTPO/SIbHOM CyMMbI, HenpaBW/bHas KOMaHaa, Bpems
oXunaaHus, n T.4.)
3TN cobbITUA 3aCTaBNAT aHMMaUMIO B peaslbHOM MacluTabe BPeMeHW MpUHUMaTb Mepbl
6e3 3a7ePXXKK, BbI3BAHHOW CBA3bIO C My/IbTOM. OHM TaKXe CO06LatoTCA Ha NynbT B (hopme
KOJ,0B COCTOAHMSA.

PESIETMOUOWR

HeaKTuWBHOE COCTOSAHME
31O - COCTOSIHME, KOrAa HWKakas cBsi3aHHas (QYHKUMA C 9KCNO3UUMEeA Wanm  He
BbINO/HAETCS 3afa4ya HU KOHTPOJIZIEPOM aHMMauMn B peaslbHOM MacluTtabe BpeMeHM, Hu
MyNbTOBOI NPOrpaMmoin.
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TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

3.3.1 PeHTreHorpaguyeckas akcrnosmums

JTa rnaBa OMWCLIBAET PEHTFEHOrpaMyecKytd 3KCMO3MLMKO B MNyNbTOBOW NporpaMMe U B
KOHTPONNepe aHMMaLun B peaslbHOM MacluTabe BpeMeHW. ITO CMOXKHbIA NPOLECC, BK/KOUaOLWMIA
MocneA0BaTeNbHOCTM CBA3E MEXAY 3TVMK ABYMS NPOrpaMMaMu 1 TEKYLLMM KOHTPOJIEM KaXKA0ro
CUrHana u3 pas/INyHbIX MCTOYHMKOB.

MetoTcsi HECKOMbKO YCNOBWIA, KOTOPbIE [AOMKHbI GbiTb BbIMOMHEHbI MPEXAe, YeM MOAroTOBKa
VHWUUManmanpyeTcs. MynbToBas NporpamMma OLEHVBAET BCHO JOCTYMHYH MH(OPMALIMIO 1 peLuaeT,
MOXET I MOArOTOBKA BbITh MHMLMaNM3npoBaHa. OHU criefytoLLye:

1. noaroTosKa / 3KCNO3ULMA AOMKHbI 6bITb 3aMpOLLUEHb!

2. He [JO/MKHO ObITb HUKAKNUX KPUTUYECKMX HemcnpasHocTel HVPS, coobLeHHbIX
KOHTPO/IIepOM aHMMauun B peasibHOM maclutabe BpeMeHW (3a WCK/IH0YeHUeM
OTCYTCTBMA TOTOBHOCTY pa3roHa aHoZa v CUrHana rotoBHOCTL)

3. Tomorpaguyeckoe yCTPONCTBO AO/MKHO ObITb BKIHOYEHO B COOTBETCTBYIOLLEM PEXMME

4. BbICOKOCKOPOCTHOW CTapTep [JO/MKeH OblTb B HEAKTUBHOM COCTOSIHUM  (HMKaKoe
TOPMOXXEHWE HE JOKHO NMPONCXOANTD)

1. MynbTOBas NporpaMma He UHULMANN3MPYET MNOATOTOBKY 3KCNO3ULLMK 6e3 3anpoca. ITO KaxeTcs
0YeBUAHbIM, HO CTOUT YNOMUHAHUA, MOTOMY YTO B (D/1KOOPOCKOMMM eNio 06CTOUT He Tak.

2. 310 coctosHMe HVPS HenpepbiBHO MPOBEPSETCA  KOHTPO/I/IEPOM aHMMauuMn B peasibHOM
macLuTabe BpeMeHW 1 MyNbTOBOV NPOrpamMmMoN faxe KOrfa COCTOSHUE He aKTUBM3MPOBAHO.

3. 9T0 NPUMEHUMO TONMbKO C TOMOrpadMyeckumn YCTpoilcTBamu. Ecnm Tomorpadgmyeckas
3KCNo3nums BblbpaHa Ha MynbTe, YCTPOWCTBO AO/MKHO ObITb BK/IKOYEHO B TOMOrpatyecKuii
pexxum Takxe. Korga He BblbpaHa TOMOrpauueckas SKCrMosuums, YCTPOWCTBO He [OSKHO
ObITb B TOMOrpaMuUeckoM pexume. YCTPOMCTBO [ANA WCCNeA0BaHUA [OMKHO COO6LMTD
COCTOSHVE peXUmMa B FeHepaTop CUrHaiom (CM. OnucaHWe CeTeBOW nnaTbl WHTEepdelica
peHTreHorpagumn) KOTopblil YATaeTCSA MybTOBOM NPOrPamMmMON.

4. Ecnn ncnonb3yeTcs BbICOKOCKOPOCTHOM CTapTep, LUK TOPMOXEHUS NpefblayLlein 3KCno3vumm
[O/DKEH 3aKOHUUTLCA paHbLUe, YeM HOBas NMOAroTOBKa OYyAeT MHULMaNM3MpoBaHa CHoBa. Haue
pasroH aHoza HOBOW NOArOTOBKW BYAeT OTCPOYEH [0 OKOHYAHWS TOPMOXEHUS. B aTOM cny4ae
HOBBbIN pa3roH aHoga Mor 6bl 6bITb 3aBepLUEH BO BPEMEHM, 06eCNeUYEHHbIV MybTOM U CUCTEMON
aHMMaumMn B peasbHOM MacliTabe BpeMeHW, uHaye 6yaeT coobueHo HEWCMPABHOCTb
PA3FOHA AHOOA (ROTOR FAULT) .

O6paTnTe BHMMaHUe, YTO UMEHOTCSA HECKO/BbKO APYrMX YCNOBWIA, HO:
OHM HabMOAAKTCA HEMOCPeACTBEHHO MPOrpamMMOi KOHTPOA/epa aHMmauuyM B peasbHOM
Maclutabe BpeMeHW, NN OHW He LO/MKHbI ObITb BbINOMHEHbI Nepes NOoAroTOBKOW (HO ecnin He
BbIMO/IHEHbI B TEYEHVE MOATOTOBKM / 3KCMO3MLMK, BCE ByAeT NpepBaHo)

Korga 3anpoc noAroToBKM MOMY4YeH WM 3aTEM OHa WHMLMANM3MpoBaHa BblAaBaeMON KOMaHAOM,
onpefensoTcs Bce TpebyeMble napameTpbl. ITU nNapameTpbl BbIYMCNAOTCA W3 MapaMeTpoB
3KCNO3nLMKN, 0TOBPaXKaeMbIX Ha peHTreHorpauyeckoM akpaHe. OnpegensieMble napameTpbi:

KB, TOK Hakana, BpemMs 3KCnosuumu, MAC orpaHuyeHue, asKcrnoHometpuyeckoe (AEC)

OrpaHuyeHune u

BPeMS 415 MOArOTOBKM

Bpems ans MOAroTOBKM NporpaMMupyeTcsi B TedyeHWe KoHpurypaumn. OHO onpegensetcs
XapaKTepucTMKamm cratopa 1 Tpy6Koli / nanyyatenem.

3HaueHne KB Bcerga oTobpaxkaeTcsi Ha akpaHe. CucTemMa aHMMauuWM B peanbHOM MacluTabe
BPEMEHMN He [eNaeT HUKaKNX KOPPEKTMPOBOK, Tak Kak KB HenpepbIBHO PerynvpyeTcs cucTemoi
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TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

BbICOKOBO/IbTHOrO OOECreyeHnss B TeuyeHue 3KCNOo3uuuW, 4TOObl XPaHWTb ero Ha MOCTOSHHOM
YPOBHe.

ToK Hakana Tekywlas (yHKUMA MA, napameTp HacCTpoiku KB, Bbi6op pasmepa (hokyca u
HEKOTOpble  Apyrve  (hakTopbl,  KOTOpble  OMNPefensaTcs B TeyeHue  Mpouesypsbl
PEHTreHOrpagnyecKnX KOPPEKTUPOBOUHbIX NpoLeayp (KaimbpoBoK).

Bpems akcnosuyun, orpaHuyeHne MAC 1 orpaHudeHne AEC 3aBUCUT OT pexuma, Bbl6paHHOIO
ornepaTopomM / TEXHOIOroMm:

Tpéx ToueuHsblii pe>kum (KB, MA, Bpemsi), 6e3 AEC:
BPEMS 3KCMO3ULIMK: Bpems, 0TobpaXkaemoe Ha aKpaHe ((hakTop NePBUYHOIO 3aBepLUEHNS)
MAC OrpaHuyeHune: CeHCOPHO-3KPaHHbIN W MONHOPa3MepHbIV MyNbTbI:
oTobpaxaemble MAC -f 25 % (6e30nacHbIii pe3eps 3aLmTbl)
HACTO/bHbIA NYNbT:
oTobpaxkaemble MAC + 50 % (6e30nacHbli pe3eps 3awuThl)
AEC orpaHuyeHue: He COOTBETCTBYET (CXema 3ab/10K1pOoBaHa)

[Byx ToueuHblii pexkum (KB, MAc), 6e3 AEC:
BpPEMS 3KCMO3WLMN: CEHCOPHO-3KPaHHbIM 1 MONHOPa3MepHbIe NybTbl:
oTobpaxaemoe BpeMs + 25 % (6e3onacHbIli pe3eps 3amThbl)
HaCTO/bHbIA Ny/bT:
oTobpaxaemoe BpeMsi + 50 % (6e30nacHbIli pe3eps 3almThbl)
MAC orpaHuyeHmne: oTobpaxaeMble MAC (NepBUYHbIN (HaKTOP 3aBepLLEHNS)
AEC orpaHuyeHue: He COOTBETCTBYET (3a6/10KMpOBaHHasA cxema)

AEC pe>knwm:
BPeMS 3KCMO3ULMN: CEHCOPHO-3KPaHHbIV 1 NOMHOPa3MepHbIe My/bTbl:
oTobpaxaemoe BpeMsi + 25 % (6e30nacHbIli pe3eps 3amThbl)
HaCTO/bHbIN NYNbT:
oTobpaxkaemoe Bpems + 50 % (6e30MacHbIN pe3eps 3aLimTbl)
MAC OrpaH1UYeHmne: CEHCOPHO-3KPaHHBbIA 1 NOSIHOPa3MepPHbIEe My/bTbl:
oTobpakaemble MAC (6e30MacHbIin pe3eps 3aLinTbl)
HACTO/bHbIN NY/NbT:
oTobpaxaemble MAC + 50 % (6e30MacHbIi pe3eps 3aLmThbl)
AEC orpaHuyeHune: BblumcnieHHoe 13 KB, MA, nnoTHoCTY,
4yBCTBUTE/IbHOCTM MNEHKM (NEPBUYHLIN (haKTOp 3aBepLLEHMS)

ATN OrpaHNYeHns BCe ONpeAeNieHbl M 3KCMO3ULMSA 3aBEPLUNTCS, €CcnnM AOCTUFHYTO /o6oe
orpaHuyeHne. @PakKTUYECKM CUCTEMA PeasbHOr0 BPEMEHM He 3HaeT, KakKoe OrpaHuyeHue
3KCMO3MLMM GYAEeT BbINOMHEHO. C TOUKM 3PEHUSI OHU BCE OAMNHAKOBbIE.

Bcs noArotoBka KOHLA MpoLecca 9KCMO3WLMM MPOBOAWUTCA CUCTEMOV aHUMALMW B PeasibHOM
MacluTabe BpeMeHW, HO pasnnuHble (hasbl 3TOro Mpolecca Bcerga TpebyloT paspelleHus ot
MyNbTOBO MpOrpamMmMbl. JKCMO3WLIMS 3aBEPLUAETCS, KOrda OAHO W3 YC/MOBUIA 3aBepLUeHMs
BbINO/IHEHO. 3TU YC/0BUS:

1. 0f1HO 13 BbILLEYNOMSAHYTbIX ONMUCAHHbIX OFPaHNUUEHUIA AOCTUTHYTO, UK

2. C/CTEMA aHMMAaLMN B peasbHOM MaclLTabe BPEMEHW CTANIKMBAETCS C HEMUCTIPABHOCTbHO

[Nocne TOro, Kak AaHHble MOATOTOBKW MOCNaHbl, My/nbTOBasd MNporpamma HayMHaeT nosy4atb
I/IH(*)OpMaLLI/IPO COCTOAHMA NOArOTOBKKU (I'IO]'IHaFI mn OHa) N N3MEPAETCA TOK HakKana. O6paT|/|Te
BHUMaHWE, YTO NYNbT onepatopa He BbIMO/THAET CUHXPOHM3ALNIO NOATOTOBKN BOO6LL|,€.

JTO OTBETCTBEHHOCTb CUCTEMbI aHUMaUUN B pPeaslbHOM MacLuTabe BPEMEHMN, YTOObI NPOBEPUTDL
yCcnosua ThMNa NOAKMAYEHNA, 06paTHbIe CBSI3M M3 CUCTEMbl BbICOKOBO/IbTHOrO 06GecneyvyeHns u
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COCTOSIHME KHOMKMW 3KCMO3ULMU. ECNM MPOUCXOANUT KPUTUYECKas HeWUCNpaBHOCTb, MOArOTOBKa
MpepbIBAeTCS, 1 COOTBETCTBYIOLLIEE COOBLLEHME COCTOSHIUS MOCKINAETCA My/NbTY.

Korga noArotoBka MOMHOCTbIO MPOLLAa, CUCTEMA aHMMauun B peasibHOM MacluTabe BpeMeHU
MOCbINAET COOOLLEHVE My/bTy U NyNbTOBas MpPorpammMa, 3aTeM MOATBEPXKAAET COOOLLEHMe. 3aTeM
OHa Ha4MHaeT XAaTb COO6LUEHNE M3 CMCTEMbI aHMALUW B pea/lbHOM MacluTabe BPeMeHU, BTOPOA
Lar KHOMKa 3KCNo3nLMM HaxkaTta 1y Npou3oLLia KpUTuyecKas HencnpaBHOCTb. Ecin nponcxognt
HEMCNpaBHOCTb, aBapuitHOe MpekpalleHe paboTbl NOATOTOBKM CUCTEMbI aHUMaLWK B peasibHOM
macLuTabe BpeMeHM 1 NyNbTOBas NporpaMma 0TobpaxkaeT coobLleHre 06 oLmnbKax.

Ecnn BTOpOIA Luar, HakaTa KOMKa 3KCMo3nLMK, MNynbToBas NMporpaMma HauyMHaeT 3KCMo3LMIo,
BblAaBasi KOMaHgy. C 3TOro MOMEHTa CHOBa BECb MPOLIECC MPOBOAMTCS CUCTEMOI aHMMaUuu B
peanbHOM MacluTabe BPEMEHMW, €AVHCTBEHHbI, W MynbTOBas MPOrpamMMa HauvMHaeT XXAaTh
COO06LLEHME COCTOSHMSA. SKCMO3ULMS NPEPbIBAETCA HEME/IEHHO aHMMAaLIMEN B pealbHOM MaclLTabe
BPEMEHW, EC/IM CUCTEMA aHUMALN B pealbHOM MacluTabe BPEMEHU CTaNKUBAETCS C KPUTMUECKON
HEMCNPaBHOCTbLI. SKCMO3ULMS TaKXKe 3aBEpLUAETCS, KOraa AoCTUraeTcsl /o6oe M3 orpaHuyeHunii
onpefeneHHoe My/bTOM.

JKCMo3uLMsa HaYMHAETCA He BCerfa, Kak TO/MbKO 3Ta KOMaHfa BblgaHa. DKCMo3uLMn MOryT Takxe
ObITb caenaHbl ¢ peweTkn (Bucky) u BbINOMHSAETCA, TaK 4YTO BK/KOYEHWE PEHTITEHOBCKOIo
M3NYyYeHUs MPOUCXOAUT CUrHAMOM, BO3Bpallarowmmea n3 pewetkn (Bucky). B atom cnydae
CUCTeMa aHVMauMn B peasibHOM MacluTabe BpemeHW nocbinaet pewletke (Bucky) curHan craprta
(DEVICE START) 1 BK/OYaeT PeHTreHOBCKOe M3/lydeHne TONbKO, Korga u3 peluetkn (Bucky)
Bo3BpaLLaeTca curHan rotosHoctn (DEVICE READY). BkntoyeHMe peHTreHOBCKOro U3y4veHns
3aBepLuaeTcs, Korga ata obpaTHas CBA3b McyesaeT. ECnM curHan roToBHOCTM U3 YCTPOMCTBA He
npubbiBaeT uYepe3 5 CeKyHA OT Mofaynm KOMaHAbl Ha 3KCMI03Mi0 MynbTa, MOArOTOBKA
npepbIBaeTca, U Ko, HeucnpasHocTn (YCTPOMCTBO HE FOTOBO (DEVICE NOT READY))
rnocbInaeTca NynbTy.

Kak TONbKO 3KCNO3uuMsa 3aKkaH4MBaeTcs, MHGopMauus O COCTOSHWUM, MOCNaHHas CUCTEMOWA
aHMMauMn B peaslbHOM MacluTabe BpemMeHM COOOLIaeT, Kak 3KCno3uuymsi Oblia 3aBeplueHa
(Hanpumep, 3KCNO3ULMA MpepBaHa OTMYCKAaHWEM KHOMKW, HaKOMAeHHble MAC A0CTUIM
OrpaHUYeHns, CUrHai rOTOBHOCTM MCYe3 M3 YCTPOCTBa M T.4.). [ynbToBas nporpaMma Takke
CUMTbIBAET WM3MEPEHHble MapaMeTpbl M 3aTeM 06pabaTbiBaeT BCH 3Ty WMH(OpMaLuto, 4TOObI
OLIEHUTb 3KCNO3nLMi0. B cnyyae Heo6xoaumocTy oTobpaxkaeTcs coobLLeHne 06 oLwmnbKax.
O6patute BHUMaHWE, 4YTO KPUTMYECKas HEWUCMNPaBHOCTb He 06s3aTeNlbHO 03HavyaeT peanbHO
HEMCNPaBHOCTb. ToMorpaguyeckas 3KCNO3ULMS, Hanpumep, 0ObIYHO 3aBEpLUAET 3KCMO3nLMIO,
[e3aKTUBMPYA CUrHan FOTOBHOCTW YCTPOMCTBa. JTO 6bINO Obl AN NYNbTOBOM MNpPOrpaMMbl,
COOOLLEHNE, 4YTO MMenacb (aKTUYECKN HEeNCnpPaBHOCTb. VI3MepeHHble [AaHHble 3KCMO3nLMK
oTO6paxaroTCs Ha NynbTe (eCM 3TO He 3a6/I0KMPOBaHO).

CuHXpoHM3auma curHana ctapt yctpoiictea (DEVICE START) MoxeT ObITb CKOH(UIyprpoBaHa.
Ecnv no ymonuaHWO OHa akTUBM3MPOBaHa B Havasle 3KCNo3uumy (BTOPOE HaxaTwe) A/ia
ycTpoiictBa SPOT, Npu akTMBM3aLMK B Havasie NOATOTOBKM (OHa CMYXMWT 418 APYrOi Lenu, Yyem
cTapT pewweTkmn (Bucky)). OHO MOXET 6bITb OTMEHEHO A5 KaXKA0ro ycTpoicTea. CM. NPUNoXeHWe,
rzie 310 onucaHo 6oree AeTanbHO.

Janee Ha cTpaHuLEe UNNKOCTPUPYETCA TUMNYHAA CUHXPOHU3ALINA PEeHTIeHOBCKUX 3KCI'IO3VILI,I/II7I. o
3MNOpbI 00BbACHAOT nponcxoaaline npouecceobl.

EXPOSURE
REQUEST
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(EXPOSURE REQUEST) 3AMNPOC SKCMNOo3nunn

370 HasBaHWe W NpefcTaB/eHNe (U3NYECKOr0 UMK NOTMYECKOr0 CUTHaNa, MPOUCXOAALLErO
npoLiecca BO BPEMEHW. BbICOKOE COCTOsIHME 03HAYaeT, UYTO CUrHaN aKTMBHbIA, MpoLecc
MPOUCXOANT VNI YCNOBME UCTUHHO.

EXPOSURE
REQUEST

DEVICE
START ]

(EXPOSURE REQUEST) 3AMPOC 3KCMo3nummn
(DEVICE START) CTAPT YCTPOUCTBA

CTpenka ykasblBaeT, UTO HEKOTOPOE COObITVE 3aKaHUMBaET M3MeHeHWe B curHane (Ycrosue
nnn npouecc). B atom cnyyae, aktmBmsaums  curHana 3AMNPOC 3KCMO3MUnA
(EXPOSURE REQUEST) 3acTaB/isieT akTMBM3MpoBaThcs curHan CTAPT YCTPOVCTBA
(DEVICE START). CTpenka npefcTaBnsieT CBA3b MeXAY COBbITUAMMN.

JTa AnarpaMma nokasblBaeT OCHOBHOW NPOLIECC 3KCMO3MLMM cAeNaHHbIN ¢ pelueTkor (Bucky).

PREPARATION : i

el PREPARATION TIME R )
EXPOSURE |
REQUEST : 8 %
DEVICE § (1
START ! 8 . 3
DEVICE i \
READY ; 8 1
EXPCSURE :

PREPARATION ENDOF
COMPLETE  EXPOSURE

MPOLIEC 9KCMO3ULW BE3 BHELLUHEIO BbICOKOCKOPOCTHOIO CTATOPA
(PA3FOHA AHOJA)
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(PREPARATION REQUEST) 3AMPOC MOArOTOBKMY
(EXPOSURE REQUEST) 3AMPOC 3KCMO3NLIMA
(DEVICE START) CTAPT YCTPOCTBA

(DEVICE READY) YCTPOWCTBO FOTOBO

(DEVICE START) CTAPT YCTPOCTBA

(ACTUAL EXPOSURE) ®AKTVUYECKAS SKCMO3MLMSA
(PREPARATION COMPLETE) NOArOTOBKA MOMHASA
(END OF EXPOSURE) KOHEL| 3KCMO3U LAV
(PREPARATION TIME) BPEMS$ MOArOTOBKM

Ecnn pewetka (Bucky) He ucnonb3yet curHan ctapt ycTtpoiictea (DEVICE START), cocTosiHMe
YCTPONCTBA He aKTMBM3MPYETCH, CUIHal TFOTOBHOCTM HE CYLUECTBYET. 3ampoc 3KCMo3vumu
HauMHAeTCs  HEeMOCPeACTBEHHO C 3KCMO3vuMei (cpasy Mo/e CBA3M MeXAy KOHTPO//IepoMm
aHVMaumKn B peaslbHOM MaclLTabe BPeMeHW 1 NyNbTOM).

BpaleHne aHoga 310 4acTb npouecca nogrotoekn HVPS. Ecnn nNponcxoauT KpuTudeckas
HEMCNpPaBHOCTb, COCTOsHME "TM0ONHO NOAFOTOBKM'" HE AOCTUIaeTCs U BECb MPOLIECC NPEPbIBAETCS.
PaKTUYeCKMM 3aBepLLEHMEM 3KCMO3MLMKN 418 CUCTEMbI aHUMaLUW B peasibHOM MacluTabe BpemMeHu
ABNAETCA OLHO U3 YC/IOBUIA: "KOHEL, 3KCNO3nummn"”, KpUTUYEeCKas HemcnpaBHOCTb WM LOCTUTHYTO
orpaHuyeHune. CoCTOsiHME 3anpoca 3KCMO3uLMM  He YCTaHaB/IMBAETCSs, NOKa COCTOSHME ''MOMHOM
NoAroTOBKU" He MPOUCXOANT.

CuTyaums, ecnv BHELUHWUIA BbICOKOCKOPOCTHOW CTaTop ucnonb3yeTcd. OH ynpaBnseTcs 4epes
CeTeBYyl0 NnnaTy WHTepdelica peHTreHorpagun. TUNMYHas CUHXPOHM3aLMA WANKOCTPUPYETCA Ha
cneayloLlen gnarpamme:
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PREPARATION TIME

PREP.
REQUEST

HS PREP.

HS READY § ROTOR BOOST TIME

EXPOSURE
REQUEST

DEVICE
START

DEVICE
READY

AGTUAL
EXPOSURE

PHEFARATION END OF
COMPLETE EXPOSURE

MPOLIEC 3KCMO3ULV C BHELLIHUM BbICOKOCKOPOCTHbLIM CTATOPOM
(PA3FOHA AHOJA)

(PREPARATION REQUEST) 3AMPOC MOArOTOBKMY
(EXPOSURE REQUEST) 3AMPOC 3KCMO3ULIMA
(DEVICE START) CTAPT YCTPOCTBA

(DEVICE READY) YCTPOWCTBO FrOTOBO

(DEVICE START) CTAPT YCTPOCTBA

(ACTUAL EXPOSURE) ®AKTVYECKAS SKCMO3ULMA
(PREPARATION COMPLETE) NOArOTOBKA MOMHASA
(END OF EXPOSURE) KOHEL} 3KCMO3ULAV
(PREPARATION TIME) BPEMS# MOATOTOBKM
(ROTOR BOOST) PA3rOH AHOJA

(ROTOR BOOST TIME) BPEMS1 PA3TOHA AHOZA
(ROTOR RUN) BPALLLEHVE AHOJA

Korga nogaétca 3anpoc HS MOANOTOBKA (HS PREP), OH akTMBU3npyeTca. 3T0 QU3NYECKMiA
CUrHan, BKHOYAHLLMIA BbICOKOCKOPOCTHOM cTatop. " BPEMA PA3IOHA AHOAA (ROTOR
BOOST TIME)" saBnseTca Bpems pasroHa BbICOKOCKOPOCTHOro cTatopa. Bpemsi "BPEMA
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rnoaroToBK (PREPARATION TIME)", 4To CKOH(MIypyupoBaHO B NpPOrpamme YCTaHOBKM
reHepatopa (YCTAHOBKA(INSTALL)). OHO [0/MKHO 6bITb HEMHOIO 60/ee A/IMHHOE, YeM Ha
Habope BpeMeHM BbICOKOCKOPOCTHOrO ctatopa. Ecnmn akcnosuums BKIOYaeTcs, KomaHha Bblbopa
BbICOKOCKOPOCTHOro ctatopa HS BbIBOP (HS SELECT) akTuBu3unpyetcsi BMecTe ¢ KomaHaon HS
MOArOTOBKA (HS PREP) 1 fe3akTMBMpYyeTCA HeMef/IeHHO NOC/e OKOHYaHMs 3Kenosnumm ¢ HS
NnoArOTOBKA (HS PREP).

eHepaTop Croco6eH K MPOBEAEHWMIO CEpUM 3KCMO3ULMIA (Cepun BbICTPbIX CHUMKOB). B 3Tom
cllyyae Mpou3BOAUTCA TOMIbKO OfHa NOArOTOBKa W BpalleHue aHoda, U COOTBETCTBYHOLUMIA TOK
Hakafia MoALepPXKMBaeTCA, [MOKa 3ampoc MOArOTOBKM MpUCYTCTBYeT. J1t060e KOo/nmM4yecTso
9KCNO3MLMIA MOXET BbITb CAenaHo B Nt060e BPems B TEYEHWE 3TOro pexmma. OfHako napameTpbl
3KCMO3NLMN [O/MKHbI 6bITb Te XKe caMble A1 Kaxaon akcnosuuymn. Pabota akcrioHomeTpa (AEC)
rapaHTUpyeT peKOMeHLOBaHHble COOTBETCTBYHOLUME  3KCMO3ULUMW. ITOT  PEXMM  MOXET
ncnonb3oBatbcsl ¢ ICY  (spotflim-yctpolictBamu), KuHokamepamu  (spotfilm-kamepamn),
npeo6paszoBaTefiiMM NeHKN U NIBbIMKA APYrMMI YCTPOMCTBAMM, KOTOPblE NMOAAEPXMBAIOT 3TOT
PEXUM.

CootBeTcTBYtOLast paboTa TpebyeT, YTOObl 3arnpoc NOAroTOBKW Obln aKTUBHBLIM BCE BPEMS U
3anpoc 3KCno3nymn, Ytobbl OblN aKTUBHBIM B TeYEHME BCEr0 BPEMEHW KaXA0N WHAMBUAYaIbHOM
3KCMO3ULUMKN. BbICTPOAENCTBYIOLINI PEXMM  3KCMO3LMM  (BpalleHne aHoja WM TOK Hakana,
NOAAEPXKMBAOTCS) NPEPbIBAETCH, €CN NHOO0E U3 CNeAYHOLLMX COObITUIA NPOUCXOAUT:

1. Kputunyeckas HemcnpasHOCTb

2. MynbToOBas Nporpamma CYMTaeT, YTO UMENAchb HENCNPABHOCTb

1. KpuTuyeckas HeMCrpaBHOCTb MPEPbIBAET 3TOT PEXUM 3a UCK/IHOYEHVEM TOr0, KOrja 3anpoc
3KCMO3NLMN  yfaneH, Korga 3Kcrmosuvuyms  (PakTUYeckum He  Npoucxogut  (Mexay
akcnosuumsamu). MocnefytoLias sKCno3numa akTUYeckn He HayMHaeTcs (Hanpumep, CUrHan
rotoBHocTu yctpoiictea (DEVICE READY) elle He NpeAcTaBfieH) Noka COCTOSHMUE 3anpoca
3KCMO3ULMN HECOOTBETCTBYHOLEe. [pyras MCKNHOUMTENIbHAsA CUTYyauus, eCin 3KCMo3uLms
3aBeplleHa, MNOTOMYy 4YTO  CUrHa/l  FOTOBHOCTM  YCTPOMCTBA  MCYe3aeT  3aTeM
ObICTPOAEMCTBYIOLNIA PEXKMM 3KCMO3ULIMM, MOAAEPXKMBAETCS CUCTEMOIN peaslbHOro BPEMEHN.
OpHako NynbT MpepbiBaeT ObICTPOAENCTBYIOLLMIA PEXUM 3KCNo3nUmMn. Mpn nobbIX ApYrux
KPUTUYECKMX HEMCMPAaBHOCTAX ObICTPOAENCTBYIOWMIA PEXMM  3KCMO3ULMKN NpepbiBaeTCs
CUCTEMOIA aHMMaLMK B peaslbHOM MacluTabe BPeMEHM, U COCTOAHUE NOCLINAETCA NY/bTY.

2. YCTaHOB/IEHHOe Bpems, MAC M orpaHuyeHns akcnoHomeTpa (AEC) NpUMEHWMbl B 3TOM
peXXumMe, Takxke, HO 3a 3TO OTBeYaeT My/bTOBasA NMporpaMMma, onpefensioLlas, npeacTaBnset
NN 3TO (PaKTUYECKUIA (DaKTOp 3aBEPLLEHNS U OAHA U3 TPEX HeUCnpaBHOCTEN. Ecnn 3To Tak,
PEXUM MpPepbIBaeTCA. BbICTPOAENCTBYIOWMIA PEXUM 3KCMO3MLMM NPEPbIBAETCA MYy/bTOM
MOCbINIKOV KOMaHAbI K CUCTEME aHUMaLMK B pea/lbHOM MacLLTabe BPEMEHN.

Ecnn KoHTponnep aHumauuy B pealbHOM MacluTabe BpEMEHW BO3BPALLAeTCHd K HOPMaslbHOMY
COCTOSIHMIO, HOBasi NMOArOTOBKa AO/MKHa ObITb BbINOMHEHA ANS NOCNEAYHOLWMX 3KCMO3NLUA. ITK
3KCMO3uLMN MOTYT TakXe ObITb cenaHbl 6e3 peeTku (Bucky). Ecnm genats ¢ peleTkoi (Bucky),
3aTeM MOC/eAytoLlee Hayano IKCMo3NLUMN MOXET ObITb MPOM3BEAEHO  CUTHAIOM FOTOBHOCTM
yctpoiictea (DEVICE RTADY), 04HaKO 3TOT CUrHa/ LO/MKEH UMETb 3aflepXKKy He 6onbLue yem 5
CeKyH/, OTHOCUTE/IbHO 3arpoca 3KCMo3nLMu.

Bpemsi [Ans  MOAFOTOBKWM PEHTreHorpauii  yMeHbLUAeTCs, €CiM [0 3TOr0  BbIMOJHSETCS
rtoopockonus. B 3TOM cflydyae BpallgHWe aHoAa YXKe HaxXOAMTCS B HU3KOCKOPOCTHOM PeXuMe.
Ecnmn peHTreHorpaguueckas sKCNo3nLms NPOUCXOAUT B HU3KOCKOPOCTHOM PeXuMe, AabHeLLInii
Pa3roH He HYXXeH, CeJoBaTeNlbHO, BPEMS /11 MOAroTOBKM Heobxoaumo 0.4 ceKyHp, (Bpems UTOGb!
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YBENNYUTL Pa3orpeB HWUTU Hakaia [0 HeoOXOAMMOro pexuma). Jta paborta nonesHa ¢ ICY
(spotfilm ycTpoiicTBamu), rae peHTreHorpadms Ao/MKHa crnefoBaTb 3a (UIHOOPOCKOMNUEN O4YEHb
ObICTPO. Ecnu TpebyeTcs BbICOKOCKOPOCTHOE BpallleHVe aHoda, BpeMsi npubnmsutensHo Ha 0.4
CEKYH[ KOpoue, Yem Bpems, TpebyeMoe 415 YBENMYEHNS CKOPOCTM OT OCTaHOBMEHHOrO aHofa Ao
pasroHa K BbICOKOCKOPOCTHOMY PEXMUMY.

YTobbl MMETb BO3MOXHOCTb pPaboTbl C BHELUHUM BbICOKOCKOPOCTHbIM CTATOPOM, [O/XHA
obecrieumBaTbCs (DYHKLMA XpaHeHWs, Korga Obi10 Ha4yaTo BpalleHue aHofa 419 (PAHOopOoCKoNum
(Hn3KkockopocTHoe). CtapTep HS2-MPX MOXeT 6bITb CKOH(PUIYpUpoBaH 415 3TOro. Beskuin pas,
KOrfa yCTaHOB/IEH HWM3KOCKOPOCTHOW CTaToOp AJ19 PeHTreHorpaguu, B KOHLE KOPOTKOrO BPeMEH
[N MOArOTOBKM, CUCTEMA aHMMauuMnM B peanbHOM MacluTabe BpemeHW Haiget curHan HS
FOTOBbIN (HS READY) akTVBHbIM. Bpems NofgroTOBKM K BbICOKOCKOPOCTHOMY pexumy (Kak
npaBsuo, MeHbLUe, YyeM 0.4 cekyHfpl) OyneT 6onee A/IMHHee YeM, HEOO6XOAMMOE BPeMS pasroHa oT
PEXVMa HU3KOCKOPOCTHOIO K BbICOKOCKOPOCTHOMY.

CnepytoLas avarpamma UnHCcTprUpyeT NPOLLECC B CyYae HU3KOCKOPOCTHOIO BpaLLieHNst aHo/a.

PREPARATION PHE?%EQHON
REQUEST

HS PREP,

HS READY

EXPOBSURE
REQUEST

QEVICE
START

DEVICE
READY

ACTUAL
EXPOSURE

PREPARATION END OF
COMPLETE  EXPOSURE

3AKCMNo3nyma € a3Cy € BHEWWHNM BbICOKOCKOPOCTHbLIM CTAPTEPOM IMOC/E
®JIKOOPOCKOINMNA

(PREPARATION REQUEST) 3AMPOC NOArOTOBKN
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(HS PREP.) MOArOTOBKA BbICOKOCKOPCTHOIO CTAPTEPA
(HS READY) BbICOKOCKOPCTHOW CTAPTEP FOTOB
(EXPOSURE REQUEST) 3AMPOC 3KCMO3NLAN

(DEVICE START) CTAPT YCTPOUCTBA

(DEVICE READY) YCTPOVICTBO rOTOBO

(ACTUAL EXPOSURE) ®AKTVNYECKASA 3KCMO3NLSA
(PREPARATION COMPLETE) MOJ/IHASA MOArOTOBKA

(END OF EXPOSURE) KOHEL, 3KCMO3UL

(PREPARATION TIME) BPEMSI MOArOTOBKM

(ROTOR RUNNING) AHO/J, BPALLAETCH

CurHan HS TOTOBBIV (HS READY) yxe akTUBHbIN, TakK Kak (IH00pOCKONMSA BbIMOMHAETCS [0
peHTreHorpagunyeckon noarotoBkn. CneposateNibHO, Bpems A1 MOAFOTOBKA MOXET OblITb
OTHOCUTE/IbHO Kopoue. Ecnn peHTreHorpaguyeckas 3Kcrnosvumsa crefnaHa ¢ BbICOKOCKOPOCTHLIM
CTaTopoM, 3aTeM WMEETCA HM3KOCKOPOCTHAsA MO OTHOLUEHMIO K BbICOKOCKOPOCTHOMY pasroHy B
TeueHue NoAroToskM, curdan HS FOTOBbLIN (HS READY) HeakTvseH B 3T0 BpeMsi. OfHaKo OH
[O/MKeH CTaTb aKTUBHBLIM Mpexze, Yem Bpems [14 NOAr0TOBKM 3aKOHUMTCA. B aTOM cryyae Bpems
[N NOArOTOBKM BYAeT ANIMHHee.

Mpeablaywmii NpUMep TakXe WUNMCTPUPYeET akcnosuumto ¢ ACY (spotfilm). ®yHkumsa curHana
cTapt yctpoictea (START DEVICE) pa3nuyHa B cnydae ¢ ACY (spotfilm). OHa akTuBM3mMpyeTcs
B Ha4ase NOAroTOBKM M coobuyaet 06 yctpoictee ACY (spotfilm), 4To6bI NepeMecTTb KacceTy B
nosuumio. Curvan yctpoictso rotoso (DEVICE READY) u3 3CY [0/mKeH yKasaTb, UTO KacceTa
HaxoAMUTCA B MO3ULMW CHUMKA W 3KCMO3WULMA, He OyAeT HAuMHATbCA, NOKa 3TOT CUrHan He
aKTVBHbIA. Takum 06pa3om, IKCNO3nLMA BCerga AenaeTcs ¢ HabniogaeMbiMy CUTHaNaMU PeLLeTKN
(Bucky). Bbl6op peweTkn (Bucky) Ha nynbTe He BO3feiCTBYeT Ha paboTy (KOTOpas MOXeT
1CMO/Mb30BATLCA, YTOObI BbIOUPATL UCMONb30BaHUE PELLIETKM).

3anpoc 3KCnosvuuyv MOXeT O6blTb aKTMBU3MPOBaH paHblue, 4YeM 0603HAYEeHHbIN, O0fHAKO
3KCMO3MLMA He By/eT HauMHaThCs 40 NpubbITUA curHana YCTPOWCTBO MOTOBO (DEVICE
READY). O6patuTe BHUMaHue, 4To curHan CTAPT YCTPOWCTBA (DEVICE START) Kaxaoro
YCTPOWCTBa WCCNeA0BaHMA C MepecTpanBaemMbiMK NapameTpamn KOH(Urypauum KomaHgHOW
CTPOKM, Takum 06pa3omM, CTaHAapTHasa pabota MOXeT OblTb OTMeHeHa. JleTanbHein cwm.
MpunoxeHwne A.

CurHan BbIBOP HS (HS SELECT) coxpaHsieTcs HeaKTVBHbIM, KOrfa reHepatop B HeaKTUBHOM
cocTOAHMM. OH aKTMBU3MPYETCA TONbKO NPeALLECTBYHOLLEN NOLIOTOBKOW peHTreHorpagum.

TuvnuuHoe noaknoveHne Ana pabotbl ycTpoircTBa ICY MOKa3aHO Ha Creayroleil cTpaHuLe.
bonee getanbHO cM. Takxke 3.3.2. PoopocKonuyeckas aKCnosuuus.

IMeroTCs HeCKOMbKO NOAKN0YeHUI ¢ ycTpoicTBOM SCY, 0fHAKO OHO He MOXET MOALepXKuBaTb
BCe U3 HUX. TaKkXe TeKyLue nporpamMmmMbl He noagepxmsatot curHan TYBYC B ("CONE IN™).

CurHan "  BbICTPOAEMCTBYHOWMWA PEXUM " ("RAPID MODE"), BbI6op
ObICTPOLENCTBYIOLLEr0 PeXxXmma 3KCnosmumun. Mo ymonyaHuio nynsToBas nporpamma Habnogaet
3TOT CUrHan TONbKO, KOrfda Bbl6paHo ycTpoicTBo OCY Ha nynbTe. OH MOXET ObiTb OTMEHEH,
MCMNONb3ys NapamMeTp KOMaHAHOW CTPOKW. Bonee feTanbHO CM. Takxe [punoxxeHue A.

CurHan " KOHEL, 3KCNO3un " ("EXPOSURE END") akTuBeH B TeueHue (hakTU4ecKoro

BK/IIOYEHMSI PEHTFEHOBCKOrO M3MyyeHMsi, HO He MeHee 80 Mcek. OH MOXET MCMoNb30BaTbCs
ycTpoiictBoM OCY ans noacyeTa sKcnosnumid (nepecyér konmuyecTBa Kagpos). CeTeas nnata

22



TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

nHTepderica pAHOPOCKONUM MOXET ObITb CKOH(MIypMpoBaHa TakuM 06pa3oM, YToObl 06ecnednTb
MHBEPTMPOBaHHbLIN curHan. Ecnn Ha nepexogHom yctpolictee JN3 - mexagy 1 mn 2 24VDC
ncye3aeT, Korfa peHTreHOBCKOe 13NyYeHne CreHeprpoBaHo.

[ns 6onee feTanbHOIo 03HaKOM/IEHWS 0bpaLaiTech K rnase 4 “OnuncaHune cxembl”.

PCX HF SERIES X-RAY GEMERATOR
— " |‘ EXPOSURE
[ ot — L T
: N " ”'} PREPARATION
C - — 3 us
Lo—. -
1 Ll _* PREPARATION
L —L___ Ul | requeT
CLOSE
COMTACT L‘_ - "1
ACTIVATE C 4 — ™ XRAY ENABLE
? [ M CONE 1N
s L) 1
C o o B
. " 1 RAPIO MODE
|y L | m
\ ¢ | T3 EXPOSE END
_ 4 AY
{ K2
YWHEN X-RAY '
K GENERATED * L.
w o -
IOC ¥ jM3: 1) SHORTED
FLUOROSCOMC INTERFACE BOARD
DONTALT |
WHEN CASSETTE
N POSITICN I_
DENCE READY,
| ] oevcsevey
1100k TEVAC 1
SGNAL TO MOVE -
CASSETTE NTO 4 {110 OB, 2XWACY
¢ g]
h‘
TABLE OR WALLSTAND e ps PR, PHarPIE
an
MDWEST "“"m‘“’m',.
PMWX-74H40 “——] —
BUCKY . ! | oewc pisor
0 | 2 | DEWMCESTART
" 3| aceower
N {1 IDOR 2XVAC)
| ] '
# Py
@ | RADIGGRAPHIC INTERFACE BOARD

TYPICAL SPOTFILM DEVICE INTERFACING

TUMNYHASA CBA3b 3CY C MOMOLLbHO NHTEPGECOB
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(SPOTFILM DEVICE) 3CY

(CLOSE CONTACT TO ACTIVE FUNCTION) KOHTAKT 3AKPbIT MNPU AKTV/BHOW
OYHKUMN

(24VDC APPEARS X-RAY IS GENERATED) 24VvDC NOABNAETCA N3 TEHEPATOPA

(CLOSE CONTACT WHEN CASSETE IS IN POSITION) KOHTAKT 3AKPbIT KOI'JA
KACCETA B CH/IMOYHOM nosnunin

(110 OR 220VAC SIGNAL TO MOVE CASSETE INTO POSITION) CUTHAJT (110 1
220VAC) KOI'rA KACCETA BOLWNIA B CHNMOUYHYHO NO3NUnko

(TABLE OR WALLSTAND) CTON 1N CTOVKA

(BUCKY) PELLETKA

(PCX HF SERIES X-RAY GENERATOR) CEPA BbICOKOUYACTOTHbIX
PEHTITEHOBCKWX TEEHEPATOPOB

(FLUOROSCOPIC INTERFACE BOARD) NHTEP®ENC d/IFOOPOCKMNYECKOW
CETEBOW NNATHI

(EXPOSURE REQUEST) 3AMPOC 3KCNO3nymnm

(PREPARATION REQUEST) 3AMPOC NOATOTOBKW/

(FLUOROSCOPIC PREPARATION REQUEST) 3AMPOC NOAIrOTOBKW/
®JTKOOPOCKOIMNIN

(FLUOROSCOPIC X-RAY ENABLE) BK/TKOYEHVE U3TYYEHWNA ®JTKOOPOCKOMA

(CONE IN) TYBYC B MOJIE

(RAPID MODE) PEXXM BbICTPbIX CH/MKOB

(EXPOSURE END) KOHEL} 3KCMO3uLn

(JN3: 2-3 SHORTED) JN3: 2-3 3AKOPOYEHO

(RADIOGRAPHIC INTERFACE BOARD) WHTEP®ENC PEHTTEHOI A®VYECKOW
CETEBOW M/IATHI

(DEVICE READY) YCTPOWICTBO FOTOBO

(DEVICE START) CTAPT YCTPOWVICTBA

(AC POWER (110 OR 220VAC)) MTAHME 110 W/ 220B (PA3A)

(AC POWER RETURN (110 OR 220VAC RET.)) MMTAHWE 110 N1 220B (HEI7ITPA}'Ib)

(P6, P8, P14 OR P16 depending on configuration) P6, P8, P14 J1/ P16 3aBucuT OT
KOHhMrypauum
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3.3.2 daroopockonuyeckas sKenosnuusa

P NoOPOCKONMYECKass 3KCMO3UUMA KaK MPOLecC O4YeHb MOXOX Ha PeHTreHorpauyeckyto
aKkcnosnymio. OfHaKO UMEKTCA HEKOTOpble Masible pasnnuns. PoopocKonuyeckas MnogroToBka
He JO/MKHa 3anpalumeatbes. MynbT MOXeT UHMLMANM3MPOoBaTL MNOArOTOBKY 6e3 3arnpoca U MOXeT
NOAAEPKMBATL TOTOBOE COCTOSIHME (BpalleHVWe aHofa M TOK Hakania). OKCro3uums, OAHakKo,
JO/MKHA ObITb 3ampolleHa, WU CUrHan npefocTaBneHnss  (PU3MYeckn HanpasneH Takke (Cw.
onucaHune cxembl ceTeBoit nnatbl LLIEHTPAJIBHOIO MPOLIECCOPA (CPU)).

OG6blY4HO NynbTOBas MporpamMma HauMHaeT MOATOTOBKY (D/IOOPOCKOMUM, KOTAa HaxoauTcs B
pexume  (MOOPOCKONMKM M MofyyaeT  3anpoc  OT  My/nbTa  uitoopockonuun.  Takke
VHULMaNM3NpyeTCs NOATrOTOBKA Ge3 3anpoca, Korja 3akaHuMBaeTCst PEHTreHorpagus, U CocTosHME
(h7100POCKONUM MOAAEPXKMBANIOCH [0 MOAFOTOBKM PeHTreHorpadum. 3T0 0COGEHHO MOME3HO B
CNyyae 3KCMO3ULMMN Ha MNEHKY, KOra BaXkeH BbICTPbI BO3BPaT K (h/I00POCKONUM.

Bpemsa 419 NoAroToBkK (hIoopocKonun - 06bl4HO 0.4 CeKyH. OTO MOXET ObiTb LOCTUTHYTO,
WrHOPYPYA COCTOSHWE BpALLeHUs aHoda, MOTOMY YTO PEHTreHOBCKWME TPYOKM  MOTyT JIerko
BOCMPOW3BOANTL  (hIFOOPOrpaUyecKyro  3KCMNO3MLMIO €O CToAYMM  aHofgoM. [lporpamma
KOHTpO/N/iepa aHMMauuMnm B peas/lbHOM MacluTabe BpeMeHM elle HabnogaeT 3a COCTOSHWMEM
BpalleHNs aHofa, OfHaKO (M3NYeCKMe CUTHalbl CXeMbl MEPEXOAAT B aKTUBHOE COCTOSHUE
(XOPOLLUO (OK)) (Cwm. onucaHue cxembl ceTeBoit nnatbl LLEHTPA/IbHOIO MPOLIECCOPA
(CPU)). AHop BpaliaeTcs, HO COCTOSIHWME TOTOBHOCTU He COOTBETCTBYET. OHO UCTUHHO, HE CMOTPA
BbIMO/MIHEHO /1M BpalleHne aHoga HVPS uanM  BHEWHWMM BbICOKOCKOPOCTHBIM  CTapTEPOM.
®1100pOCKONMA BCera NPOUCXOANT Ha HU3KOCKOPOCTHOM BpaLLeHUN aHoAa.

B TeueHue (hroOpoOCKONUM NYNbT BbIMOHAET PErynMpoBaHmne TEKYLLEro 3HaueHWs Toka TPYOKM
(MA) 1 perynmpoBaHue SpKoOCTK (aBTOMaTMYECKMiA cTabunmsaTop spkoctu (ABS (CCH))). Mepsoe
perynupoBaHve BK/IKOYAET HEMpPepbIBHOE U3MEPEHUe TOKa (hI00POCKONUN MA 1 U3MEHEHME TOKa
Hakasa manoro (okyca. lNMynbToBas nporpamma TakXKe HernpepbiBHO U3MEPSET CUTHan APKOCTW.
PerynvposaHue n3MeHseT KBp, 4Tobbl noggepxarts TpebyeMyto ApKOCTb.

Mpexze, 4YeM MOArOTOBKA WHMLMaNM3MpOBaHa, My/nbToOBas NporpamMma K3MepseT CMeLLeHune
06paTHON CBA3N APKOCTM (“'YepHbIil YPOBEHB'™) KOTOPbIA BbIYMTAETCA U3 KaXKAOrO NocnefytoLlero
M3MepEeHMS.

Ecnv noprotoBka WMHWLMANM3MpoBaHa 3anpocoMm (HOXHOW Nefanbio), 3aTeM OHa He [O/KHa
NOLAEPXKNBATLCA B TeYeHMe MOAroTOBKW. PakTUYeCKM [O/MKHa OblTb aKTMBHA TOMbKO, MOKa
MynbTOBas MporpaMMa He BOWABT B 3TO COCTOAHME. 3a WCKNOYEHWEM, KOrfa Mnpomcxoaut
KPUTNYeCKas HeMCNpaBHOCTb, MOArOTOBKA MpepbiBaeTcs. Hukakoe cooObLLeHMe He 0TOBpaXKaeTcs.
[0TOBOE COCTOSIHVME — (PIFOOPOCKONUM MOALEPXXUBaeTCA 3aTeM B TeueHue 30 CeKyH[, eCnv He
NPou3oMAET HMKakKoro fedpekta. [locne Kaxaoro Mocrefyrowero pasa  BblK/HOYEHUS
(h/1IO0POCKOMUK rOTOBOE COCTOSAHME (hI0OPOCKONUK nogaepxusaetca 30 CeKyHA.

B TeueHue 3TOro BKIOYEHWE B COCTOSHME (P/IFOOPOCKOMNMM FOTOBO HEMEAEHHO 6e3 NoaroToBKY,
TaK Kak BpallleH/e aHoAa U TOK Hakana HaxoAMTCs B COOTBETCTBYHOLLEM COCTOSIHUW. SKCMO3ULWS
3aKaHuMBaeTCs, KOrga MpPOMCXOAMT KpuUTWueckas oluvbKa. Ecnv 3anpoc oopocKonum He
HEeaKTVBEH B TEUEHME FOTOBOIO COCTOSIHUS, OHO GY/ET NpepBaHo.

PerynmpoBaHue Toka h/Ito0pOCKONMM MA OCHOBbIBAETCS Ha NPOCTOI KaIMGPOBKE, BbINONHEHHO B

TeyeHune ycTaHoBKU. Kog Toka Hakana (F-C npefcTaBneHne TeKYLLEro TOKa) NS KaXKaoro wara MA
COXpaHeH ANns napameTpoB 3HaueHuii KB (70 .. 80KB). PerynvMpoBaHue HauMHaeTCA CO 3HauYeHUs,
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KOTOpOe YCTaHOB/IEHO B HayalbHON perynnpoBke MA. Kaxgblii pas npu M3MeHeHWM Liara MA,
nyNbTOBas MporpamMma nepekstoyaeT COOTBETCTBYHOLLMIA TOK HaKana.

3anpoc (nropockonuM MMeeT 60Mee HU3KWUIA MPUOPUTET, YeM 3anpoc PeHTreHorpadmu, 4Tto
O3HayaeT, YTO peHTreHorpadua GyAeT MHMLUMaNM3MPOBaHa, ecin oba 3anpoca MPUCYTCTBYIOT B
0AaHO Bpems. DHOOPOCKONUA WM TOTOBOE COCTOSIHME (P/IFOOPOCKONMM MpPepbIBaeTCs, Koraa
No/yYeH 3anpoc peHTreHorpagun. Korga ucnonssyetcs 9CY, rotoBoe COCTOsSHME (hIK00POCKONMN
6yfeT BOCCTAaHOB/NEHO, KaK TO/IbKO 3aKaHUMBaeTCA PEHTIeHOorpagus.
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TexHU4eckKoe onucaHue nNuTaroLLero ycrpoictea TOP-X
4. ONMNCAHNVE CXEMb
4.1 NYNbT
4.1.1 CeTeBas nnara nysbTa yrnpasneHns padoyero ctona (TPCON)
4.1.1.1 PaboTa
OnucaHve pa3feneHo B NOA rnaBbl COMNACHO OTAENbHbIM CTPaHULLAM YepTexa CXeMbl.
4.1.1.1.1 LleHTpanbHbIi1 MOAYNb

OcHOBOIA ceTeBOM Nnatbl sABMsSeTCA 8 paspsgHbii MUKpokoHTponnep Motorola MC68HC11E1D,
KOTOpbI paboTaeT B paCLUMPEHHOM MY/IbTUMIEKCHOM peXuMe. BHeWH:As LWMHa LaHHbIX
MY/IbTUMN/IEKCMPOBaHa Magwmmy 8 6utamn WnHbLI agpeca, Takum ob6pasom, U9 (74HC573)
reHepupyroT Mnagwme 8 OMTOB LWWHbI agpeca. HekoTopble U3 nepudepuitHbiX  QYHKLNI
06ecrneymBatoTCa MUKPOKOHTPO/IIEPOM HEMOCPEACTBEHHO. 3TO NepBbIii NOCNEeA0BaTE/bHbIA MOPT,
BHeLHMIA (PC coBMeCTUMbIN) MHTepdeinc kKnaBuatypel, EEPROM (U28 - 24C65).

OcTasibHasA YacTb MepudepuiiHbIX YCTPONCTB COEAMHSAETCA C LUMHOW [aHHbIX MO TWUMy BTOPOro
nocnefoBaTeNnbHOro nopra, uHaMkatopos LCD, KnaBuw NMULEBOM NaHenn M CBETOAMOAOB, MOPT
npuHTepa (U7 - 74HC574 n P3) n cuctema aHMMauun B pealbHOM Maclutabe BpemeHu (U10 -
RTC-72421A). CenekTopHble CUrHanbl AN8 NepudepuitHbIX YCTPOWCTB reHepupytotea U3
(GAL16V8) n U8 (74HC138).

MynbToBas nporpamMmMa cumTbiBaeTca M3 EPROM U4 (27C512).

4.1.1.1.2 fipaviBep cBe TOANOL0B

Mukpocxembl U1l - U15 (74HC574) ynpaBnstT CBETOAMOAAMU, Pa3MELLEHHbIMU Ha /IMLEBON
naHenu nynbta. OHX YNPaBAOTCA U3 WNHBI AaHHbIX C MOMOLLIO CTpobupyowmx curHanos WR1
- WR5. CBeToAMOoab! COEAUHAKOTCA NIEHTOYHbIMU Kabensamu vepes JP3 n JP4.

4.1.1.1.3 BTopoii nocnegoBaTenbHblin nopT (SIO2)

BTopoii nocnegoBatenbHbiin nopt SIO - U19 (D71051C). CurHanbl TXD 1 RXD ¢ TTL ypoBHsiMuK
CBA3aHbl C MOMOLLLIO  OMTOMAPHOM CXeMbl WHTepgelica €  YAaNEHHbIM  KOHTPO/IIEPOM
thnoopockonun. Cxembl ApaliBepa UCNONb3yOTCA Takue Kak B ceTeBori nnate TXCTR u onucaxsl
Tam.

TakKe Ha 3TOM 4acTM MNOKa3aH fpariBep WHTepdeinca AN CBA3XM C BHELUHUMW CUTrHanamu

KnaBuaTypbl.
3yMmep nynbTa YMNpaBasieTca YeTblpéEXpaspagHbIM CUHXPOHHLIM peBepcuBHbIM cyeTymkom U33
(74HC191). YacToTa 3ymMmMepa onpepenseTcs 3HaYeHUAMN, obecneynsaroLMMu

MWUKPOKOHTpO/1iepoM no imHnam DIVO - DIV3.
4.1.1.1.4 KnasnaTypa

MynbTOBas KnaBmatypa opraHvu3oBaHa matpuuei B 6 X 9. LLlecTb CTPOK MaTpuLbl CHOPMUPOBaHBI
mmHnamm KEY_ROWO - KEY_ROWS. Onu ynpasnstotcd U31 (74HC574). Ctonbubl -
KEY_INO - KEY_IN7 nntoc ogHa gononHutensHas mmHna (CONFIG (KOHOUTYPALNA)). OHa
ucnonbsyetrcs ana uteHus ¢ DIP nepekntovatens (DS1) u cocTosHWs nepeknovartesnei
3KCMO3MLMMN 1 NOATOTOBKW. ITU [iBa CUrHaia CBA3aHbl C MOMOLLLID UHTepdeiica u3 onTonap (Kak
MOKa3aHO Ha Cfefyloleil CcTpaHuue) W TPaH3UCTOpbl  OMTONap  BbIMOMHAOT  YHKLUN
nepekstoyaTeneil B 3Toi MaTpuLe.
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O6paTnTe BHUMaHMWE, YTO MepeK/UaTenn Knaeuil (pasmeLLieHHbIe CrieBa OT Ny/bTOBOro Kopryca)
TaKXKe YacTb MaTPULbl.

4.1.1.1.5 NuTaHne

MutaHne ceTeBOM nNnaTbl 06ecneynmBaeTCs [eXYpPHbIM MNUTaHWEM W3 OCHOBHOIO Kopryca
reHeparopa. HectabunusvposaHHoe nuTtaHue 24VDC BXoauT Ha ceTeByto nnaty yepes P5/8,15 n
P5/5,13 n MOXeT 6bITb npoBepeHo Ha TP8 m TP11l. CeTeBas nnata COAEPXMUT cCrieumanbHyro
MMMNY/IbCHYIO CXeMY, KOTOpas reHepupyeT Heo6XOAMMble HanmpsXKeHus NUTaHus. VIMnynbcHas
Cxema ynpaBnsetcs Mukpocxemoi PWM U26 (SG3526). CurHanbl OUT1 u OUT2 ynpasnstoT
nonesble TpaH3ucTopbl (FETS) Q3 u Q5, COOTBETCTBEHHO, KOTOPbIE MEPEKHYAOT OAHY W3
nepBMYHbIX 06MOTOK (BbIBOA 9 unu BbIBOg 12) TpaHctopmaTopa TR1 K 3eMse, B TO BPeEMS Kak
06WWiA  BbIBOL MNepPBUYHbIX OOGMOTOK MOAKMHOYEH K HecTabunm3vMpoBaHHOMY BXody 24V.
BTopuuHas ctopoHa AC HanpsxeHus Bbinpamnsetca guogamu D59 .. D64, Takum 06pasom,
reHepupytoTca HanpsskeHus + 5V n + SIO, -SIO. Korga OUT1 1 OUT2 nepekntoyarotcs, u
MOLLHOCTb, KOTOPYHO nepefaét TpaHcdopmatop TR1, 3apsxaeT C15 1 C16 (47 MKP) ¢ MOMOLLbHO
BbINPAMUTENBHON CXeMmbl, chopmmpoBaHHoli Ha D59, D60, D63, D64 (BYV27-100) n C18 (220
MK®) C NOMOLLbHO BbINPAMUTENbHOW CXEMbI, CPOPMMPOBaHHON Ha D61 1 D62.

[JelicTBytowan yactoTa atoro npouecca onpegeneHa R18 (5.1 kOm) n C14 (1 HP) 1 AIUTENBHOCTb
MMnynbcoB Ha OUT1 n OUT2 06bl4HO 3 MKC C Nay3oi npubnmsntensHo 4 Mkc. ObpaTHas CBA3b
obecneuymBaeTcs C BbIX0f4a 00paTHO Ha WHBEPTOpP 4epe3 ontonapy U27 (PS2501), 4to6bl
perynMpoBaTb BbIXO4HOE HanpskeHwe. Korfga BbIXOLHOE Hanps>KeHWe CTaHOBWUTCH BblLLE
HanpsPKeHNs 06paTHONM cBA3W, BKoYaeTca U20 (+ 5V) 3atem U27 (PS2501), BkntouvaeT Vref (+
5V) U26 (SG3526) Ha BbiBOA OWNGKM -ERR. Korga HanpskeHne ownbkm -ERR npeBbilwaeTt + 2.
5V (penmtens R19 n R20 no 10 kKOm) BbiBogbl OUT1 1 OUT2 6yayT 3a610KMpoBaHbl. Takum
06pa3oM, HMKakas MOLUHOCTb He OyaeT nofgaBaTbCi Ha TpaHcdopmaTop TR1 v B pesynbTate
BbIXO4HOe HanpsbkeHne (Ha C18) noHwkaetcs. Korga HanpskeHue obpaTHoi cesisn U20 (+ 5V)
noHu3uTCH, 3ateM BbiBOAbl OUT1 m OUT2 U26 (SG3526) 6yayT CHOBa MEPEKNHYaThCs.
CnepytoLmii puCyHOK nokasblBaeT hopmbl curHanos OUT2 n -ERR
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10us/div

-ERR ]

—

oV —f—

ATOT Npovecc NOBTOPSET C NEPUOANYHOCTLIO NPUBAN3NTENBHO OT 75 A0 125 MKC (BbiLLe 3arpyska -
bonee KOPOTKOe Bpems), KOTOpbIi fBnseTcs oT 13 po 8 kIy (Bbllwe 3arpy3ka - 605ee BbICOKas
yactoTa). VimetoTca HebonbLume KonebaHns Ha C18, HO OHM yMeHbLUeHbl L3 n C17 (220 mMk®P).
HexenatenbHo 4To6bI cBeToaMoa D58 mepuan € 3TOM 4acTOTOW, CnegoBaTesibHo, ecnn D58 -
BbIK/1., nveetca npobnema ¢ perynupoBaHueM. C apyroil ctopoHbl D58 Bce BpemMsi MepuaeT
HepasNMuMMo, Tak 4To cBeveHne D58 He 06s3aTe/IbHO O3Ha4yaeT, YTO paboTaeT perynmpoBaHue.
3T0 MOXET TakXe 03HayaTb, 4To OUT1 n OUT2 BCce Bpems 3a6/10KMPOBaHbI .

Ha 3Toii cTpaHuLe Takxke nokasaHa cxema gparisepa (U22, U23) ons nepsoro nocneoBaTelbHOro
nopTa, KOTOPbIA COeAMHAETCA C KOHTPO/IIEPOM PeasibHOr0 BPEMEHMU.

B f0nonHeHne K KHOMKaM 3KCMO3ULIMKW Ha NNLEBOI NaHenun, MMeeTcs pasbéM (Tenet)oHHOe rHesano
JP2) [ns pyyHoOro BK/KYaTens 3KCcnovuuu. OTU [Ba CUrHasa CBA3aHbl MapanienbHo U
BO3BpALLAKOTCA K KOHTPONMEPY peanbHOro BpemeHu uepe3 P5/4 n P5/12. 3TOT curHan Takxe
CUNTLIBAETCA HEMOCPEeACTBEHHO My/NbTOBLIM MpoLeccopomM 4epes ontonmapbl U24 n U25 Kak
onucaHo B npeAplayLlent rnase.
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4.1.1.2 Pa3bEMbl

BZ1 3ymmep 2 BbiBoAa
1 ppaiiBep symmepa
2 BbiBOg VCC (+5VDC)

JN7 Knou BKIOYeHNs 2 BbIBOAA
1 KJ/IKOY _ ROWO
2 KJIKOY__INO

JP1 BHewHsaa knasmatypa DIN-5 poseTka
1 Bpewms

2 [aHHble

3 Co6poc

4 GND

5 VCC (+5VDC) Bbixof

JP2  BHeLLHAS KHOMKa 3KCMo3nLUmMn 4 KOHTaKTHOe Tenet)oHHOe rHe3ao
1,2 obwwin PREP/EXP

3 BK/tOYeHne EXP

4 BKNo4veHne PREP

JP3  Jlnuesas naHenb ceetoamoaos (LED) pa3bém NeHTOYHOro Kabens, Buka
LEDO PEBEHOK
LED13 CTON

LED1 TOHKWM
LED14 CTOMKA
LED2 APR1
LED15 TOMO
LED3 APR6
LED16 AUX. (NCL)
LED4 APR2

10 LED17 BUCKY

11 LED5 APR7

12 LED18 HS

13 LED6 APR3

14 LED19 LF

15 LED7 APRS8

16 LED20 AEC3

17 LEDS APR4

18 LED21 SF

19 LED9 APR9

20 LED22 TUBEZ2

21 LED10 APR5

22 LED23 TUBE1

23 LED11 APRO

24 LED24 AEC1

25 LED12 AEC2

26 BbiBog VCC (+ 5VDC)

OCoOoO~NO UL, WN -

JP4 nuesas naHenb ceetoanonos (LED)  pa3bém NeHTOUHOro Kabens, Bunka
1 LED26 HU100
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OCOO~NO O, WN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
25

24,26

LED39 MOJIHbIN
LED27 HU95
LED40 + 2
LED28 HU90
LED41 CPEAHWNI
LED29 HU85
LED42 +1
LED30 HU80
LED43 PeHTreH
LED31 HU75
LED44 PeHTreH
LED32 HU70
LEDA45 0

LED33 HU65
LED46 PeHTreH
LED34 HUG60
LED47 PeHTreH

LED35 3AIPYXAETCHA 100

LEDA48 -1
LED36 H
LEDA49 -2
LED37 M.
LED38 D

BobiBog VCC (+ 5VDC)

TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

JP5  Marpuua KnaBuaTypbl MLEBOIA NaHeN M pasbém NIEHTOYHOr o Kabens, BUIka

OCoO~NO OIS, WN P

10
11
13
15

KNABULUA_ INO
KNABULUA_ IN3
KNABNLUA_ IN1
KNABULLA_ IN4
KNABULUA_ IN2
KNABULUA_ INS

KNABULLA_ROWO

KNABULUA_ IN6

KNABNLWA_ROW1

KNTABULIA _ IN7

KNABULLA_ROW2
KNABULLIA_ROW3
KNABULLA_ROWA4

12,14,

16,18 BbiBOg VCC (+ 5VDC)
17 KnaBwuLwua BKNHOYEHWA NOATOTOBKU
19 KnasuLua BK/IKOYEHWS 3KCNO3nLUN

20 O6WWiA KnaBuLL NOArOTOBKM / 3KCNO3ULMN

JP6  KHonku u ceetoamoabl "BKJ1. / BbIK/1." MOLEX 3055
O6LumMin cBETOAMOA0B (aHOAHAs CTOPOHA)

O~ WD

Bbixopg ceeTogmopa BbIK/I. (katopn)

Knasuwa BKJ1. Bxog / Bbixog cBeToamoga BKJ1 (kaTtog)

Bxop knasuum BbIKJI.

O6LWKin KnaBuLw
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LCD1 LCD uHaukatop pa3béM JIEHTOYHOIO Kabens, BuIKa
1,14

16,29 BsbiBog VCC (+ 5VDC)

2.9,

17.. 24 wwnHa gaHHbIxX D7 .. DO
10 Bbibop LCD2

11,26 RD/-WR

12,27  AppecHblin 6uT A0

13 KoHTposnb KoHTpacTHocT LCD2
15,30 GND

25 Bbi6op LCD1

28 KoHTponb koHTpacTHocTn LCD1

31.. 34 He ucnonb3yeTtcs

P3  [puHTep DB-25 poseTka

1 Ctpob6

2..9 BuTbl gaHHbIX P1... P7
10 He ncnonb3yetca

11 Bbl6op (3aHATOCTb)
12.. 14 He ncnonb3yetca

15 Owmnbka

16,17 He ncnonb3yetca
18..25 GND

P4 SIO2 (chnroopoCKONMYECKWUiA yaaneHHblin KoHTponnep)  DB-9 Bunka
1 + SIO (M3011MPOBaHHbIN) BbIXOL NUTaHWS
2 Bxog TXD (npuHUMatoLwuiA)
3 Bbixog RxD (nepegatoLyuin)
4 He ncnone3yetca

5 GND_SIO (o6wyee nogkntodeHne nutaHus + SIO n -SI10)

6 -S10 (13011MPOBaHHbII) BbIXO MUTaHNS

7,8,9 He ncnonbayerca

P5 O6wuii moaynb NUTaHMA (KOHTPOAEP peasibHOro BpeMeHn) DB-15 Buka
1 GND_SIO (o6uiee nogkntouveHve nutadusa + SI0 un -S10)

2 -SIO (M301MpOBaHHbII) BbIXOL, MUTaHWS

3 + SIO (M30/1MpOBaHHbIN) BbIXOH NUTaHMA

4 Bbixog KHonku "lMoaroToeka"

5,13 BxogHoe HanpsbkeHue 24V (MUHyC (O0TpuuaTenibHas CTOPOHa))

6 Bbixog kHonku BbIKJI.

7 Bxop ceetoamoga BbIK/1. (kaTog)

8,15 BxopgHoe HanpsbkeHue 24V (nntoc (NONOXMTENIbHAsA CTOPOHA))

9 Bxog RXD (NpyvHuMaroLLmit)

10  Bbixog TxD (nepegatowyuid)

11  OTpuuaTenbHas CTOPOHa HanpsbkeHust 24V Ans BbIXOA0B prep/exp
11 BbIxog KHOMKKM "3kcnosnuns”

14 Bbixog kHonkv BKJ1.(Hbl) / Bxog ceetognoga BK/1. (katog)

4.1.1.3 CeeToamofbl

Ceetognon  ®PyHKumsa OO6BACHEHWE
D58 PWS OK (nutaHue OK)
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D95 Tlepepaya K yganeHHomy BKIJ1. - npo6en (norvka 0) onTUYecKn K yaaieHHOMY
D96 T[lpuwém oT yganeHHoro  BKJI. - npo6en (norvka 0) onTuyeckun oT yaaneHHoro
D70 Tlepepaya K reHepatopy BKJ1. - npo6en (normka 0) oNTUYECKN K reHepaTopy
D71 Tlpuém oT reHepatopa  BKIJ1. - npo6en (norvka 0) onTUYeCKM OT reHepaTopa
D104 MpuHTep roTtos

D106 TIM OK (peanbHblii Maclitab BpemeHn OK)

4.1.1.4 KOHTPO/IbHbIE TOUKN
Touyka  DPYHKLMA CBs3aHHOe yrpas/feHne

TP2 DGND

TP3 VCC (+5V)

TP4 GND_SIO (o6wuii gnsa + SI0 n -SI0)

TP5 MMutaHwue -SI10 (1301MPOBaHHOE)

TP6 [MutaHwue + SIO (M301MPOBaHHOE)

TP7 HanpshkeHue 6atapen (BT1)

TP8 BxoaHoe HanpsbkeHue 24V (MONOXKUTENbHBIN MO/HC)
TP9 DGND

TP10 DGND

TP11 BxogHoe HanpshkeHne 24V (0TpuuaTeNbHbIA NOMC)

4.1.1.5 CpefcTBa yrnpas/eHUs

YnpasneHne ®@yHKUNA

DS1.1 TPWHTEP nogkntoyeH

DS1.2 CEPBWCHbIN pexum

DS1.3 FLUORO pexum

DS1.4 JEMOHCTPALMOHHbIV pexum

JN1 CBPOC LUEHTPAJIBHOI'O NMPOLECCOPA

JN2 MOD A

JN3 MOD B

Pl KoppeKkTupoBKa KoHTpacTHocT LCD2 (1 ?)
P2 KOPPEKTMPOBKa KOHTpacTHocTn LCD2 (1 ?)

4.1.1.6 NnaBKWe nNpegoxpaHnTenu

MpefoxpaHuTtens  3Ha4veHue

FI F1A
F2 F1A
F3 F315mMA
F4 F315mMA
F5 N630MA

Bce nnaBkue npefoxpaHUTENN pasMepomM 5x20mm.
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4.1.2 JononHnTenbHas ceTeBas niata ynpasrieHns (TXFRC) HacToNbHOro nynbTa
4.1.2.1 PaboTa

dT1a ceTeBaa nnata wucnonb3yetcs B nynbTe TXFAC, rge Heobxogumo paboTatb €
(hIFOOPOCKOMMUYECKMM KHOMKaMW 1 AWUCNIeeM B Ny/nbTOBON. OHa (hyHKUMOHUPYET, Kak aybnukar
(D/1FOOPOCKOMMUYECKOr0 YAaeHHOr0 KOHTPO/IIepa U BCTaB/IEH B MOCNeLOBaTe/lbHYI CBA3b MEXAY
nynbTom (ceteBas nnata TPCON1) n yaaneHHbIM KOHTPON1epoM. Bce KomMaHabl, NMOyYeHHble OT
ceTeBoil nnatbl TPCON1, 06pabaTbiBalOTCS U TAKXKe NepeatoTcsa Ha YAaneHHbI KOHTPOep.

4.1.2.1.1 LCD vHTepdeic

OH COCTOUT K3 YeTblpexX pa3psAHOro MmopTa BbIXO4a M YNpPaBNAOLWMX CUTHaN0B. Bce KomaHabl,
06paboTKa [aHHbIX W CUHXPOHM3AUMA CUTHaIa YMpPaB/eHWs BbIMOMHAKTCA NPOrpamMmMHbIM
obecrneyeHVeM. Tak Kak He MMeeTCs [OCTaTO4HO OUT nopTa U3 MUKPOKOHTPO/Epa, CUrHasbl
LCDWR (TP12) n LCDRS (TP13) o6wwue ¢ asymsa curHaiamu knasmatypbl (KEYO n KEY1).
UeTbIpéXx paspagHas LWMHA [aHHbIX 00ecrneyvBaeTcs BEPXHUMU 4YeTblpbMsA OGutamm nopta C
MWKPOKOHTpONNepa. Ynpasnswowuii curHan - 3 6ut nopta C. Aucnnein coeguHsetcs ¢ J2. OH
BK/IOYAET MUTaHNe, faHHbIE Y MHUW ynpasneHns. KoHTpacT gucnnes Koppektupyetcs Pl.

4.1.2.1.2 KnasmaTypa 1 ynpas/neHue cBe ToAnoAaMU

KnaBuaTypa obpabaTtbiBaeTcq Kak matpuua 4x4 yepes nopT MUKPOKOHTPOsIepa. HkHMe YeTbipe
BuTa - BXOAbI, B TO BPEMS KaK BepxXHMe YeTbipe 6uTa - BbIXofbl. O6bIYHO BbIXOb! - B YPOBHE H 1
OHW NepekntoyaroTCs K L 04MH 3a Apyrum, NocKosbKy NporpaMMHoe obecrieveHme npocmaTpusaeTt
matpuuy. Bxoabl NOAK/OYEHbI K HEaKTUBHOMY YPOBHIO Yepes pe3nctopbl R31 .. R34 (4.7 kOwm).
BbIX0fbl CBETOAMOA0B YNPaBAATCA HENOCPEACTBEHHO MOPTOM MUKPOKOHTpOepa B 1 HWXKHWe 3
6uta nopta C. CBeTOAMOAbI BK/IKOUAOTCA MPU YCTaHOBKe COOTBETCTBYIOLLMIA BUTOB NopTa BbIXo4a
K L. OauH Bbixog ceetoguofa (LED 10) ynpasnseT csetoguosfom (D3) pasmeLLeHHbIM Ha CETEBOM
nnate. ATO 3ape3epBUPOBAHO ANA TECTUPYEMBIX Lienei.

4.1.2.1.3 MocnegosaTenbHOCTb NOAKNKOYEHMSA ¢ ceTeBol nnaTolt TPCON1

CeTeBasi nnaTa cBa3biBaeTca ¢ ceTeBol nnatorr TPCON uepe3 nocnefoBaTesibHOe aCMHXPOHHOE
nofknoveHve. OfHako 3T0 He B YpoBHAX RS-232C (x12V), a B ypoBHAX TTL, M OHU He
onTon3onunposaHsl. INocnegosartesibHas cBa3b BbinonHaeTca UL (MAX3100), koTopas cBa3blBaeTcs
C MNOMOLLBI0 MHTepdelica MWUKPOKOHTPONSepa 4epe3 Apyroe CUMHXpoHHOe 500 KmnobuTHoe
nocnegoBatenbHoe noaknodeHne. OH uMeeT cobeTBeHHyto uyacTtoTy (Y1 - 3.6864MIL).
ACUHXPOHHYIO CBA3b MOXHO Habnogatb Ha TP6 (TxD2 k TPCON 1) u Ha TP7 (RxD2 wu3
TPCONL1). CMHXpOHHAaA CBA3b MOXET 6bITb NpoBepeHHa Ha TP2 .. TP4.

4.1.2.1.4 MNocnefosaTebHOE NOAKNOYEHVE (DIOOPOCKONNYECKOTO YAaNEHHOrO KOHT poniepa

310 RS-232C cBA3b ¥ WCMOMb3YyeT WHTErpupoBaHHbIi MUKpoKoHTponiep UART. Csfsb €
MOMOLLbIO MHTep@eiica K COOTBETCTBYIOLUMM YPOBHAM CWUrHasia BbIMNOSIHEHA OMTO3/1EKTPOHHOM
cxeme (Q1-U3 wmn U2), ux pabota pgetanmsmpoBaHa B ceTeBoil nnate LEHTPAJIBHOIO
MPOLIECCOPA (TXCTR). CurHanbl RXD n TxD nocTtynatoT o6paTHo K ceTeBoit nnate TPCON1
yepe3 J1 TaK, 4T0Obl OCHOBHOW YAasieHHbI pasbéM KOHTPO/Aepa MOr Mcronb3oBaTbea. TXD1 (K
yfaneHHOMY KOHTposnepy) n RxD1 (M3 ypaneHHOro KOHTPO/iepa) MOXET ObiTb MPOBEPEH C
ypoBHAMM TTL Ha TP8 n TP9 cooTBeTCTBEHHO.

JTOT nocnefoBaTenbHbIA  MOPT  TakkKe (YHKUMOHMPYET KakK UHTepdeiic
nporpaMmmnpoBaHmsi, 3TOT PEXMM BblOpaH Yepes JP2.

B CXEMme
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4.1.2.2 Pa3bEMbl

J1 MynbToBas ceteBas nnata (TPCON1) Pa3béM NIEHTOYHOr0 Kabens, Bunka
1 Mepepaya Ha yaaneHHbIn KOHTposep
2 [Mprém OT yaaneHHOro KoHTponaepa
3 [JencTButenbHas 3eM1s CUTHANOB ANA YAaneHHON nepefayn (BbiBog 1) U yaaneHHoro
npvéma (BbIBOA 2)
4 Mepepaya kK TPCON1 (TxD2)
5 Mpuém o TPCON1 (RxD2)
6 3emna Ana curHanoB yaaneHHas nepefdaya (BbiBog 1) v yaaneHHoro npuéma (BbiBog 2)
7 Bxog nutaHus + 5V
8 O6ecneyeHue Bxoga +SIO (M301MPOBaHHbIIA)
9 O6ecneyeHune Bxoga -SIO (M30/1MPOBaHHBIA)
10 3emns
J2 LCD Pa3béM NIeHTOYHOro Kabens, BukKa
1,14 BbiBog nutaHua + 5V
2.5 LCDDATS3 .. LCDDATO, 4 pa3psagHas LUnHa AaHHbIX
6...9 NC
10 LCDEN
11 KEYO (LCDWR)
12 KEY1 (LCDRS)
13 YnpasneHne KOHTPACTHOCTbIO
15 GND
J3 CeeTtoauoabl 1 Knasmatypa Pa3béMm SIEHTOYHOro Kabens, BUIka
1...10 LEDOQO ... LEDO9 (katogpl)
11,12 BbiBog nuTaHusa + 5V (aHofpl)
13..16 KEYO ... KEY3, BbIBOAbI MAaTPULLbI KNaBMaTypbl
17..20 KEY4 ... KEY7 BBOAbI MaTpuLbl KnaBmaTtypbl
4.1.2.3 CeToanoabl

Csetoamop ®yHKuma O6bACHeHME
DI  BKJ/1, ecnm JP3 3aMKHYT (3aBMCUT OT NPOrpaMMHOro obecneyeHums)
D3 3ape3epBMpOBaHHbIi

4.1.2.4 TecTpyemble TOUKMU

Touka

DyHKUKA Cesa3aHHOEe ynpasneHue

TP1 -IRQ u3 Ul (MAX3 100)

TP2 Ywun Bblbupaet gna Ul

TP3 CuHxpoumnybcbl cBa3n ans Ul
TP4 Mactep B (U1)

TP5 Mactep ot (U1)

TP6 TxD2

TP7 RxD2

TP8 TxD1

TP9 RxD1

TP10 -C6poc ans U4 (MC68HC81 1E2)
TP11 LCDEN
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TP12 KEYO (LCDWR)
TP13  KEY1 (LCDRS)
TP14  YnpasnstoLlee HanpsxeHve KoHTpacTHocTh Pl (5KB)

4.1.2.5 CpefcTBa ynpas/ieHNs

YnpaeneHne ®yHKUUSA

JP1  [MogkntouveHwe 3emnu (yBenMYeHVe NosyvyaeMon Lenmn)  TOKOBbIV CUrHan 4ns yaaneHHoro
nynbTa

JP2  Pexxum HavanbHoi 3arpy3ku (Bootloader pexxum)

JP3  TloakntoyeH yaaneHHbI Moaynb

JP4  Pexxum camonpoBepKu

JP5  3ape3epBUPOBaHHbIN

4.1.2.6 MNnaBKKe npefoxpaHnTenn

He nMeeTcs HMKaKUX NNaBKUX NPeAOXpPaHUTENEN Ha 3TOI CETEBO nnaTe.

36



TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

4.2 CNCTEMA AHUMALIM B PEAJIBHOM MACLUTABE BPEMEHU

4.2.1 ceTeBasd nnara nutaHusa (TXPWS)

4.2.1.1 PaboTa

CeTeBast nnara NMTaHUA COCTOUT U3 ABYX OCHOBHbIX YacCTel:
e NnTaHune + 24B n cxema BK/I\BbIK/I,
e MPOM3BOACTBA 1 Nogava NuTaHnsa + 5, -15 n + 15 VDC ans cetesoit nnatel LEHTPA/IbBHOIO
MPOLIECCOPA.

+ 24B wucnonb3yeTcd TOMbKO A/ pabotbl cxembl BK/I\BbIK/I. 310 HectabunusvpoBaHHOe
HanpsbkeHWe UCMonb3yeTca Ans BkAdeHus pene RY1, RY2, n uHgukatopa BKJ1. (ON) Ha
nynbTe.

PaboTa cxembl npoctast. BxogHoe HanpsbkeHne 110 nnmn 220 VAC (nepexofHble ycTpoictea T1 ..
T4 ona nepekntoyveHVs KOHQUrypauum) nossnsowpyecs Ha S02, nocTtynaeT Ha TpaHcopmarop
TR1, BbIXogHOe HanpskeHve, npubnusntensHo 20VAC, Boinpamnsetca U nogaétca Ha Cl n C2,
TakMuMm 06pa3om, obecrieumBaeTca npubnusmTensHo 24 .. 26 VDC. Ceetoamog D2 ykasbiBaeT
Hannume atoro HanpsxkeHus. Toukn TP1 (+ 24 VDC) n TP3 (GND - oTpuuatenbHas CTOPOHA)
MCNONbL3YHTCA 419 U3MEPEHUS.

O6paTnTe BHMMaHWE, YTO 3TO HarpsXeHVe 06ecrneynBaeTcs HeMeAeHHO, KaK TONbKO BKHOYaeTCs
nuTaHWe reHepartopa (415 TOro, Y4Tobbl MMETb BO3MOXHOCTb BK/IHOUMTL FEHEpaTop KHOMKON ¢
nynbTa).

Korpa (3eneHan) kHonka BKJ1. (ON) HaxumaeTcs, 3aMbIKaeTCA KOHTaKT Mexay BblBofamu 4, 5
pasbéma PL2 1 BkntovaeTcs pene RY1. MNMepBas napa (KOHTakTbl 3 1 5) 3aMbIKaeTcs 1 6/10KUpYeTCS
RY1 (o6ecneunBas HernpepbIBHOE 3aMblKaHWe KOHTaKTOB, napannenbHo KHonke BKJ/1. (ON)). OHo
TaKXXe NOAKMUNT MHAMKATOP (3eN1eHbld) kHonky BKJ1. (ON) (nogknounT 3eM0 Ha BbIBOA 4 13
PL2). B 10 e camoe Bpems 3emns (OTpuuatenbHas ctopoHa nutaHua 24 VVDC) oTKo4aeTcs OT
BblBOZa 2 M3 PL2, KOTOpas MOLK/IOYaeTcs K MHAMKaTopy (KpacHoi) kHonku BbIK/. (OFF).
BTopoii koHTakT 6nokumpyeT pene BKJ/1. (ON) RY2. RY2 BkntoyaeT BxogHoe nutaHue 110 nnm 220
VAC. Korga RY2 BK/1O4YeHO, BXOAHOE MuTaHMe NOAAETCA Ha nepekntouvartens, Ha pasbém SO1
(noaknouéHHbIN K ZK1) 1 S04 (BbIKNOYaTENb NUTAHNS).

Korga Haxumaetcs (kpacHas) kHorka BbIK/1. (OFF) Ha nynbTe, 3aMbIKaeTC KOHTaKT MeXay
BbiBoZaMu 3 1 4 n3 PL2. OHu 3aBopaumBatoT KaTylwka RY1, kotopoe obectounBaetcs. Nepsas
napa pasMbIKaeTCs 1 [Ae3aKTUBMPYET CXeMy G/TOKMPOBKM, BKNKOYAET (3eneHblii) nHankatop BbIK/I.
(OFF) Ha nynbTe (3eMn1s OTK/HOYAETCA OT BbiBOAA 4 U3 PL2) 1 BK/IOYAETCS KpacHbI MHAMKATOP
BKJ1. (ON) (3emnsa nossnseTca Ha BbiBoge 2 u3 PL2). Korga RY1 obectoumntcsd, RY2 oTKnioumnTt
BXxoAHoe nutaHue ¢ SO1 n S04.

BxogHoe nuTaHua nofaétcs yepes NMHeRHbIA (uabTp, YTobbl ynyuwmnTts EMI/RFI 0TKNIOHEHNE.
[eTann3nposaHHOe onumcaHne CXeMbl /151 3TOr0 06ecneyveHns He LOCTYMHO.

4.2.1.2 Pa3bémbl

PL2 [exypHoe nuTtaHue (ynpas/ieHune C NynbTa)

1 24V BXOJHOe [eXXypHOe nuTaHme (+)

2 ceetoamop BbIK/1. (OFF) KaToAHbI BbIBOA

3 kHonka BbIK/1. (OFF) Bxop

4 kHonka BKJ1. (ON) Bxog / ceeToamog BKJ1. (ON) KaTOAHbI BbIBOS,

37



TexHU4eckKoe onucaHue nNuTaroLLero ycrpoictea TOP-X
5 24V BXO[HOe [iexKypHoe nuTaHue (-)

PL3 TMutaHue Bbixog (ons TXCTR)
+ 15V BbIxof4

AHanorosasa GND

-15V BbIxog

+ 5V BbIXog

Lingpposass GND

S01 OcHoBHoe pene Phoenix, Bunka
1,2  BbIxo4 Ans OCHOBHOrO pesie

S02 JlnHenHbI Bxoa — Phoenix, Bunka
1,3 JluHeiHblii Bxog (110VAC nnm 220VAC)
2 3a3emneHue

S04  JIvHeliHbIR Bbixoa — Phoenix, Buka
1,3 BblkntoyaTenb nnMHeiHoro Bbixoga (110VAC unm 220 VAC)
2 3asemneHve

4.2.1.3 CeeToamofbl

Ceetognog  @yHKuma OO6BACHEHWE
D2 [dexypHoe nuTaHne  BKIJI. - gexxypHoe nutaHue (24VDC) npucyTcTByeT

4.2.1.4 TecTpyemble TOUKMU
Touka ®PyHKuma CBsA3aHHOE ynpasnieHue
TP1 [exypHoe nutaHue 24VDC NonoxuTesnbHas CTOpoHa
TP2
TP3 [exypHoe nutaHue 24VDC oTpuuaTtensHaa CTopoHa
4.2.1.5 ¥YnpasneHue
YnpaBneHune PyHKUNA
T1...T4  Bblbop BxogHoro AC Hanps>KkeHus
T2-T3 220...240VAC
T1-T3nT4-T2 110...120VAC
4.2.1.6 MNnaBKve npefoxpaHnUTenn

MpenoxpaHnTENb 3HAYEHNE

F1 N63MA
F2 N5A
F3 N5A
F4 N1A

F5 N500mMA
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4.2.2 CETEBAA NNATA LEHTPAJIbHOIO NMPOLIECCOPA (TXCTR)
4.2.2.1 PaboTta

CeteBas nnata LEHTPA/IbHOIO MPOLIECCOPA — aBnsieTCst CUCTEMOI KOHTPONSA U ynpaB/eHus
B peasibHOM MacLUuTabe BpeMeHW,ynpasnstoLlas BCeM PeHTreHOBCKUM reHepaTopom. CeTeBasi nnata
KaK cXema pasfeneHa B HECKO/IbKO (PYHKLMOHAbHBIX MOAY/IeiA:

MWKpPOKOHTponnep

SIO uHTepdeiic

ABS Bxof

WHTepdeiic

AHanorosblii BX0OA

AHa/I0r0BbIii BbIXOZ,

[MnTaHne 1 onopHoe Hanpa>KeHue

PS nHTepdeiic

CxemaTuyecku ceTeBas MNnata pasMelleHa Ha CTpaHuuax € 3TUMKM 3arofioBkamu. Kaxgbin n3
mMoAynei (CTpaHuL) onucaH B CneayroLLmx naparpadgax.

4.2.2.1.1 MuKpoKoHTpOnep

CeteBaa nnata LEHTPAJ/IbBHOIO MNMPOLECCOPA ocHoBaHa Ha MUKPOKOHTponsepe 68HC811
(U2 - B panbHeiiwem LEHTPA/IBHBIA MPOLECCOP). BOMLLWWHCTBO (DYHKLMOHAbHBIX
moayneii coeguHsietcs ¢ LLEHTPAJIbHBIM MPOLIECCOPOM  uepe3 LWWHbI  AaHHbIX,
chopMmpoBaHHbIX Moptom B 1 Moptom C. LIEHTPAJIbHBIA MPOLIECCOP TaKkke uMeeT
aHanorosble Bxogbl MopT E. U3 (74HC138) reHepupyeT HeOOX0AMMbIE CENEKTOPHbIE CUTHAMbI 415
MOPTOB BXOA0B W BbIXOA0B.

Ha cxeme nokasaHbl fABa pasvéma (JP5 u JP6) ans obmeHa curHanamm C  CUCTEMOW
BbICOKOBO/IbTHOI0 06€ecrneyeHus.

 lMpumevaHune: B npegctaBneHHOM pa3pabOTaHHOM reHepaTope , OHW COeAUHATCA C
TXCON (50kW unnn mogensmu ¢ 60/ee HU3KUMU MOLLHOCTAMM) WM C CEeTEBOM MaTom
nHTepderica CPI nctouHmkos nutaHus 65kW nnm 80kW (Varian).

Uepes JP1 v JP2 K ceTeBOI nnate NOAK/IOYAKOTCS UHTepdeickl: gatoopockonunyeckuid (TXFIF) n
peHTreHorpaguyecknii (TXRIF) cooTBeTCTBEHHO. PYHKUMA D86 onuchiBaeTCs Aanee B Moj rnase
nHTepelica PS.

JNG6 .. JN9 - ncnonb3ytoTcs ANs HaCTPOWKM paboTbl CETEBOW NaTbl B 3aBUCUMOCTU OT NPOrpammbl.
Pabota LUEHTPAJ/IbHOIO MPOLIECCOPA 0CHOBHblE MPUHLMMBI MUKPOMPOLIECCOPHbLIX CUCTEM
He [eTasM3MpPOoBaHbI.

4.2.2.1.2 SIO nHTepdheic

OH (DYHKUMOHMPYET KaK e[MHOe LeNoe, ecnn TONMbKO O6GecrneymBaeTcsi nocnefosaTesibHag
ONTUYEeCKM M30/MpoBaHHas cBs3b RS232C cetesoit nnatel CPU C NynbTOBbIM KOMMbIOTEPOM,
KoTopbiM  siBNisieTca  ceTeBas nnata TPCONL1. CrefylowmniAi  puCYHOK MOKa3blBaeT CXeMy
3NEKTPUYECKNX COESUHEHWNIA C THOObIM U3 3TUX NY/IbTOB.
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[HaHHble 13 nynbTta (RXD -JP7. 4) nocTynatoT Ha onTtonapy U4 (PS2501-1). Bcsikuin pas, Korga
NoNy4YeHHbIn curHan (JP7.4) NonoXXUTenbHbIA N0 OTHOLLEHMIO K 3eMne (JP7. 5) (nornyeckuin 0), U4
BblgaeT curHan RXD (normueckmii 0 - L), KOTOpPbIA NOCTyNaeT Ha CeTeByK nnaty
UEHTPA/IBHOIO TMPOLIECCOPA. Csetoanog D70 ceetutcsd, korga RXD HaxoguTtcs B
coctoaHMn L. D1 npefoTBpallaeT MosB/IEHWE OTPULATENbHOrO HanpsXKeHUs Ha CBETOAMOAe
ontonapbl U4 .

BbixogHoi curHan (TxD -JP7. 2), ynpasnsembiii U5, MCNONb3yeT HanpsKeHWs BblpabaTbiBaeMble
nynbToM. B ocHOBHbIX nynbtax PC curHan COM2 nporpammupytotcs Tak, 4tobbl DTR 6bin
npuénusutensHo +10V n RTS - B npubnusmtensHo -10V. Korga noruueckuii O Bblgaércs
LIEEHTPAJIbHbIM TTPOLUECCOPOM, no nuHum TXD Ha Q2 u U5 Bkawouvaetcs (LD71
3aropaetcs) 1 nepegaroLias MMHUA MeHSET NONAPHOCTbL HA NOMOXMUTENBHYIO Yepe3 R15 (2000hm).
3TO MONOXWTENbHOE HanpshkeHue npeacTaBnseT norudeckuii 0. B cnyyae normyeckoin 1, U5
BbIK/HOYAETCA, CNefioBaTe/IbHO, NepesaroLLas NMMHUSA MEHSET MONAPHOCTb Ha OTpULATENbHYHO Yepes
R16 (4.7k).

4.2.2.1.3 Bxog CCS1 (ABS)

AHaNoroBbIN CUrHaM Ha CXemy MOCTynaeT C CETeBON MnaTbl MHTepgelica ht0OPOCKONUU. ITO
obpaTHast CBfi3b MO SPKOCTU M3 (HIFOOPOCKONMYECKOro npeobpasosatensi n3obpaxeHus (P3lla,
®3Y). CurHan nocTynaeT Ha CMMMETPUYHbIA BXOAHON YCUAUTENb, CHOPMMPOBaHHLIA Ha U23
(TLO61). KoathpmumeHT ycuneHus aToid ctagum 1. HanpskeHue ¢ Bbixofa NoAaéTca Ha AenuTenb
P4-R111-R42, uT06blI 0b6ecneunTb amnautygy curHana 0 .. 4V, nogxogswyt ana A/D
npeotpasosatens (ALM) LEHTPAJIBHOIO MPOLLECCOPA. 3aBofcKas HacTpOoiKa 3TOM CXEMb
paccumMTaHa Ha NosiHbIv AnManasoH BXogHoro curHana 0..10V.

4.2.2.1.4 NuTepdeic

3T0T Mofynb 06ecneumBaeT LM(POBble BXOAbl WM BbIXOAbl NS CeTeBOW NnaTbl MHTepdelica
peHTreHorpagumn 1 ceTeBoi Nnatbl NHTEperica Garoopockonun. OH TakXKe CBA3bIBAET C MOMOLLbH
nHTepdelica KaHabl 3KCNOHOMeTPOB (AEC) 1 KHOMKKN 3KCNO3ULMK.

LingppoBble BbIXO4bl peann3oBaHbl Ha TPEX BOCbMEPUYHbLIX [BYyHanpasfeHHbIX D Tpurrepax
74HC574 (U13, U14, U15). OHu BCe ynpasnstoTCA U3 WKHLI AaHHbIX MopTta B 1 3anucbiBatoTcs
nvnynscamu cenekumm tuna H-L-H SEL_W1, SEL_W?2 n SEL_W3 cooTBeTCTBeHHO. CUrHasbl,
nojaeaemble K CETEBbIM Mnatam MHTepdelica U Ha KaHanbl AEC, B 3ak/oyeHre NpoxogaTt vepes
TpaH3UCTOpHbIe Kntoun U8, U10 n U9 (ULN2803A).
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B [aHHOM cuTyaumMn BCe CUrHaIbl, MPUHMMAIOLLME aKTUBHbIE COCTOSHMA H Ha BbiXoge
[ByHanpasneHHbIX D Tpurrepos, NpYHMMAOT aKTBHbIE COCTOAHNA L Ha BbIXOAE TPaH3UCTOPHbIX
KNHOYeld.

Bbixogpbl agByHanpasfieHHbIX D Tpurrepos aktueusmpyotTca curHasiom OK B coctosHue L . Ecin
9TOT CWUrHa/l B COCTOAHWM H, BbIXOAbl HAXOAATCA B COCTOAHWM BbLICOKOIO WMMeAaHca,
ClefioBaTe/IbHO, TPaH3UCTOPHbIE KNHOUM BbIKNOYeHbl. Ob6paliaiiteck K pasgeny AHanorosble
BbIXOAbl OTHOCMTE/IbHO 3TOr0 CUTHaNa.

OfWH M3 BbILLEYMOMSAHYTLIX OMMCaHHbIX NOPTOB Bbixoda (U15, U9) ynpaensetr AEC KaHanamu.
O6Lee KonnyecTBo KaHanoB AEC uyeTbipe. KaXablii MOXET €BA3aThCA C NMOMOLLBI0 MHTepdeiica
yepes3 COBMECTUMYHO YCUNUTENbHYIO MNaTy, NOAKNHOYEHHYHO K COOTBETCTBYHOLLUMM pasbeéMam.

AEC kaHan Pa3bém
AEC1 JP8
AEC 2 JP9
AEC 3 JP10
AEC 4 JP11

Kaxaplli pa3bém KaHana MMeeT OAHY W Ty Xe KOH(UIypaLuio BbIBOAOB.

BbiBog | ®YHKLMA
1 AEC cbpoc (akTuBHbIn H)
Hanuune npegycunutens (aKTusHbIl L)
BxogHoi curHan AEC
Bb160p nons 1 (akTuBHbIN L)
Bb160p nosns 2 (akTuBHbIN L)
+ 15VDC
Bbi60p nosns 3 (akTuBHbIN L)
-15VDC
AGND

OO (N[O B|WwiN

Bblbop nons MoxeT ObiTb MNPOBEPEH BK/OYEHHbIMK cBeToamMogamm D10, D11 um D12
COOTBETCTBEHHO.

AHanorosblin MynbTunnekcop U16 (CD4052) BbibrpaeT oAMH M3 4eTblpex KaHanoB AEC.
CenekTtopHble nnHum (SO, S1, INH) ynpasnsatotcs LEHTPAJIbHBIM MPOLIECCOPOM 1 unx
BK/IHOYEHME MOXKET ObITb MPOBEPEHHO BKNHOYEHHBIMK cBeTOAMOAaMK D8, D9 n D14.

K BbIXogy aHanoroBoro My/nbTumieKcopa MOXHO MOAKMOUNTLCA vepe3 TP18. P2 obecneumBaeT
BO3MOXHOCTb KOPPEKTUPOBKW YCUNEHUA Ha BXOAe Npeobpa3osatens HanpsxeHus B vactoty U18
(VFC32). 3ta Mukpocxema (IC) BblgaéT MMMYNbCbl C YaCTOTOM MPONOPLUOHANIbHON BXOAHOMY
TOKy BbiBoga 1. JTa uactorta (curHan: AEC_FREQ.) 3atem wu3mepsetca LUEHTPAJIbHbIM
MPOLECCOPOM. 310 meTof aHanoro-umposoro (A/D) npeobpa3oBaHWs MO3BONSET JIErKO
MHTErpypoBaTh aHa/1I0roBbIi curHan. CMeLLeHne MOXeT ObITb OTKOPPEKTMPOBaHO P3.

CurHan Ha TP18 wMOxeT Takke U3MepATbCcA  HenocpefcteeHHo LIEHTPAJIBHBIM
MPOLIECCOPOM kak aHanorosblii curHan (AEC_SIGNAL). YpoBeHb 3TOro CurHaia MOXeT
ObITb OTKOppekTMpoBaH P10. YacTb aHanorooro mynbTunnekcopa ULl6 ucrnonb3yeTtca ans
(hopMUpOBaHMA CUrHana " ycunuTenbHaa nnata npefcTasneHa . ECiv niarta BCTaB/ieHa B pa3bém
M B HacTosilee Bpems BblGpaH 3TOT KaHa/l, CUrHa/i HWU3KWIA, crnefoBaTesibHO, ontonapa U22
BK/ItoUeHa v curHan AEC_EXIST HU3KuiA.

LingppoBble BXOAbl peann30BaHbl Ha BOCbMWUKaHa/IbHOM LUMHHOM hopmupoBatene U1l n U12
(74HC245). OHM ynpaBnsitOT WWHOW AaHHbIX MopTa C u Bbl6upatoTea curHanamm SEL R1 un
SEL_R2 cOOTBETCTBEHHO BCAKWI pa3, Korpa LIEHTPA/IbHbLIA MPOLECCOP cunTbiBaeT
faHHbIe.

KHOMNKM 3Kcno3numm NynbTa NoAkYvaroTea K JP4.
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JP4 BbiBog | HauMeHoBaHWe curHana
(PyHKUMA)
1 PREP+ (Moarotoska)
2 PREP/EXP (O6Lumi1)
3 EXP + (3kcno3muus)

3TV curHanbl nocTynaroT Ha ontonapbl U19 n U20. YT0Obl akTMBU3MPOBATL MOArOTOBKY WK
9KCNO3MUMIO  JOMKHO 6bITh nogaHo 24VDC Ha Bxog JP4. Bcakuin pas, korfja 3To HanpshkeHue
nozaérca, BK/IHOYaETCA COOTBETCTBYHOLLAA ONTOMNapa 1 BbIXO[, NMEPEXOAUT B HNU3KOE COCTOSAHME.
AHanorosble nepekntoyatenn Ul7A n U17B BblGMpatoT 04AMH U3 ABYX CUrHa/N0B MOArOTOBKA WK
3KCNO3nUMKN 13 CeTeBOIM nnatbl MHTepderica daroopockonun (D.PREP 1 D.EXP, noarotoBka u
3KCMo3nyma 13 ycTpoictea). Boibop genaetca curHasiom CON.SEL (Bbl6op 13 nynbTa). Ecnim aToT
CUrHaN aKTUBHbIV (aKTUBHBIA L) , TO ynpaBneHne BblIGpaHO C MynbTa, MHaye BBOL MOArOTOBKM U
aKcnosnummn ByaeTt NPOU3BOAMTLCS U3 CETEBOM NnaThbl MHTEpPgelca peHTreHorpaum. 3T0T CUTHa
MOXET ObITb NPOBepeH cBeToanonom D17, (CBETOAMOA CBETUTCS NPU BbIGOPE CPeACTB U3 NyNbTa).
KoHeuHbIli curHan 3anpoca nogrotoskn PREP.REQ (3anpoc noarotoBku). Ecnn ognH 13 BX040B
3KCMo3nunmn axkTmemanposaH, Torga D20 nnm D21 mepuator.

CurHan akcnosuumm ganee MynbTUNAEKCMPOBaH ¢ curHanom FL.RDY (chntoopockonus rotosa) w3
ceTeBOM Nnatbl MHTepdeiica hatoopockonumn. CurHan FL.SEL (BbI6op thntoopockonum) noctynaet
B LIEHTPAJIbHbIA MPOLIECCOP 1  BbiGMpaeT, BWUA 3KCMO3NLMW: peHTreHorpadus unm
(nroopockonusa.  KoHeuHbld  curHan, nonyyaemsii LUEHTPAJIbHbIM MPOLECCOPOM -
EXP.REQ (3anpoc 3kcnosmumm). CurHan FOOT.SW (chntoopockonus € HOXHOW nepanu)
nonyyaet LIEHTPAJIbHBIA TMPOLIECCOP kak FL.REQ (3anpoc ntoopockonum). Ecnm
akTumsnposaH FL.RDY, D22 nepekntovaeT FOOT.SW B HU3KMIA NOTEHLMa.

COCTOSHNE HEKOTOPbIX M3 3TUX CUrHAI0B MOXKET ObIThb MPOBEPEHHO CBETOAMOAAMM:

CeeToamop CurHan OG6bsiCHEHMe
D15 PREP.REQ O6beanHEHHbINV 3aNpPOC MOArOTOBKMN PeHTreHorpahumn *
D16 FOOT.SW HoxxHas negasnb diroopockonum (MoAroToBKa
(hroopocKonmm) **
D17 CON.SEL Py4Hble KHOMKW My/bTa BblGpaHbl
D18 FL.SEL dnroopockonus BbibpaHa
D19 (RAD.EXP.REQ) | O6beaNHEHHBIN 3aNpoCc PeHTreHorpamm

*  2TOT cUrHan MOXeT ObITb aKTUBM3MPOBaH U KOHTponupyeTtcs D20 nnn D21
** DTOT CUrHAI MOXKET ObITb aKTUBM3MPOBaH N KOHTponmpyeTcs D22,

CurHan PREP.REQ Takke BO3AeMCTBYET Ha aHasiorosoe HanpskeHne (COMP), ucnonb3yemoe ans
uenei 6esonacHocTu. Llenb R35-R36-R37 ycTaHaBAMBAET 3TOT aHA/I0r0BbIA CUrHaN MNOCTOSHHO -3.
9VDC, korga PREP.REQ HeakTnBu3mposaH. Korga oH aktusmnsnposaH, U21 oTK/IOYaeT pesnuctop
R35. COMP cneposatensHO u3meHsieTcd Ha -6. 3VDC n octaeTca Takum, noka PREP.REQ
aKTUBtH. 3a 60nee AeTanbHOM NHAopMaLmeli obpaTuTech K pasaeny AHanoroBblil BbIXOA,

4.2.2.1.5 AHanoroBbIii BXof,

3TN CXeMbl MOMYYatoT CeAytoLLMe aHaI0r0BblE CUTHAbI OT CUCTEMbI BbICOKOBO/IbTHOIO
obecrneyeHus:
KBp n3mepeHHoe (o6paTHas cBsA3b) (UA feedb.)
3MepeHHbIii TOK Hakania manoro okyca (o6paTHas csasb) (IS feedb.)
3MepeHHbIii TOK Hakana 60/bLuoro gookyca (obpaTHas cessb) (IL feedb.)
3mepeHHbIii TOK hntoopockonum (obpaTHas cBssb) (IF feedb.)
3MepeHHbIii TOK peHTTreHorpaduu (o6paTHas ceasb) (1A feedb.)
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KaxabliA 13 YeTblpeX CUrHasIoB MOy4YeH MPOCTON CXeMOW ycunutens ¢ audepeHumanbHbIMU
BXogamu. BxofHOV mMmnefaHC 3TOW Cxembl pa3paboTaH TakuM 06pa3oM, 4TO6bl ObITb PaBHbIM
BbIXOAHOMY WMMMeAaHCy CXembl ApaliBepa 00paTHON cBA3W. ITOT "HeBuaMMbIA (invisibly)"
BO3[EMCTBYET Ha MOJIHOE YCWU/eHMe BXOAHbIX ycunuteneir. Cm. o6bscHeHWe B naparpage " kBp
obpaTHas cBA3b " . IepBble YeTbipe KaHana MOryT nMepsATbea 8 6uTHbIM A/D npeobpasoBaTesiem
(ALIT) BCTPOEHHbIM B LIEHTPA/IbHbIV MPOLECCOP. AMNANTYAa BXOLHLIX curHanos 0 .. 4V,
KOTOopble Npeobpa3oBbiBaloTCA B 8 paspsgHbiv psg OO .. FFH.

- KB o6paTHas cBS3b

3TOT CMrHan NOCcTynaeT Ha CUMMETPUYHbIV BXOLHON YCUNUTENb CHOPMMPOBaHHBIA Ha U39A
(TLO84). KoaththMEHT YCUNEHUSA 3TOM CXeMbI 1.

ObpaTtute BHMMaHWe, YTO CUCTEMAa BbICOKOBO/IbTHOrO OGEcrneyeHUs Bbl4aéT aHanorosble
CUrHasIbl 06paTHON CBA3M Yepe3 pe3nctopbl 10 KOM 13 NOMOXKUTENIbHOM N OTpULATENbHON
CTOPOH B/B cuCTEMbI. VIHCTPYKUMA Ha CUCTEMbI BbICOKOBO/IbTHOIO 06eCcreveHuns OnucbIBaeT,
KaK Bbl/1aeTCst aHa/I0rOBbIi CUrHaN 06paTHON CBA3W.

Tak Kak Harpyska CXeMbl 3aBUCUT OT BbIXOAHOIO MMMeAaHca 06paTHOW CBSi3W, BbIXOAHOE
Hanps»keHue, BXxogdlwlee Ha cetesyto nnaty UEHTPAJIBHOIO MPOLIECCOPA paBHO
MoJIOBMHE HOMMWHanbHOro. CnepoBaTenbHO, ycuneHve 0.5 Heobxogumo Ans noggepXaHus
nepBOHaYa/IbHbIX AaHHbIX HaMpPsHXKeHMs BbIX04a 06PaTHOW CBSA3M CUCTEMbI BbICOKOBO/IbTHOIO

obecneyeHms. AcMMETpPUYHOE HanpsyxeHue n3mMepserTcs LUEHTPANTbHbIM
MPOLIECCOPOM HenocpefACTBEHHO M JOCTYnHO Ha TP8. YcuneHue CXembl He
KOppeKTupyeTcs.

ObpaTHas cBA3b BblAAET CUrHA/ HanpPsHXKeHWsi U3 CUCTEMbl BbICOKOBO/IbTHOrO 0becrneveHus,
paBHbIM 1V Ha 20kB, Korjga BbIX0f He Harpy>keH. Ha oCHOBaHWW BbILEYNOMAHYTOro 1V Ha
40kB MOXET ObITb M3MepeHO Ha TP8 u Ha Bxoge LIEHTPAJIBHOIO MPOLECCOPA.
MakcumanbHoe HanpsbkeHue, usmepsemoe ULEHTPAJIbHbIM TMPOLECCOPOM 4V,
CnefoBatesibHO, AManasoH uMepeHns KB - 0 .. 160kBp.

-TOK Hakana manoro gokyca, o6paTtHas cBs3sb (IS feedb.)

JTOT cUrHan NocTynaeT Ha CUMMETPUYHbINA BXOAHOM YCUAUTeNb ChopMUpOBaHHbIA Ha U39C
( TLO84). HomuHanbHoe YycuneHue 3Toii cxembl 1.3. CucTemMa BbICOKOBO/IbTHOIO
o6ecneyeHus BblgaeT 1V Ha 1A TOKa Hakana.

ConpoTuBeHNe Harpy3m CXeMbl PaBHO BbIXOAHOMY WUMMeLAHCY CXeMbl [paiBepa Mo3aToMy
KO3(pPULMEHT  NPOMOPLMOHABLHOCTH YMeHblUeH Ha nonosuHy. TOK Hakana 1A
cootsetcTByeT 0.65V Ha TP9. LIEEHTPAJTIbHbI MPOLIECCOP MoXeT u3mMepsTs A0 4V, 310
Mo3BO/IAET U3MEPATL AMana3oH TOKoB 0T 0 40 6.15A. YCuneHue CXeMbl He KOPPEKTUPYETCS.

- TOK Hakana 60sbLoro ¢okyca, obpatHas cesasb (1L feedb.)

3TOT curHaa NocTynaeT Ha CUMMETPUYHBIA BXOAHOW YCUnTeNb CHhopMUPOBaHHbIN Ha U39B
( TLO84). HomwuHanbHoe ycuneHue 37O cxembl 1.3. Cuctema BbICOKOBO/IbTHOIO
obecneyeHuns BblaaeT 1V Ha 1A TOKa Hakana.

ConpoTuB/EeHe Harpy3m CXeMbl PaBHO BbIXOAHOMY MMIMELAHCY CXeMbl [paiBepa MoaToMy
KO3pULMEHT NPOMOPLMOHATLHOCTH yMeHbLUeH Ha nonoBuHy. ToK Hakana 1A
cootseTcTBYeT 0.65V Ha TP10. LIEHTPAJIbHbI MPOLIECCOP MOXeT n3mepsTh A0 4V,
3TO MNO3BOMAET M3MepATb Amana3oH TokoB oT O fgo 6.15A. YcuneHue CXeMbl He
KOppeKTupyeTcs.

-TOK (hnroopockonum, obpatHas ceasb (IF feedb.)

3TOT curHan NocTynaeT Ha CUMMETPUYHBIA BXOA YCUnuTens, chopmMmpoBaHHOro Ha U39D
(TLO84). VmetoTcs ABa BapuaHTa WMCMOMHEHWUS, COrfacyemble COOTBETCTBEHHO C ABYMS
BapuaHTaMn U3MEPEHUS TOKa CUCTEMbI BbICOKOBObTHOIO 06ecneyeHuns. OHKM obecneunsatoT
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n3mepeHve Toka goopockonun 1V Ha IMA unm 1V Ha S5MA. Pa3ninunsa nokasblBatoTcs B
aToli Tabnumue:

OTHoweHne* | OTHoweHne** | R85, R86 | YcuneHune TP11 ***
1V Ha 1MA 0.5V Ha 1ImMA 13 KOMm 1.3 0.29 .. 0. 54V Ha 1IMA
IV Ha BMA 0. 5V Ha 5MA 68 KOMm 6.8 0.31..0. 56V Ha 1IMA

*  Korpga Bbixof 06patHoii cBs3n HVPS He Harpy»xeH
** Korpga Bbixog 06paTHoii cBs3v HVPS Harpy»eH BbIXO4HbIM VMeAaHCOM
*** Bo3MOXXeH Auana3oH KOppeKTUpoBKu PS5

Oxupaaembli curHan Ha Bxoge LIMO kone6netcs B npegenax ot 0 go 4V, 4To COOTBETCTBYET
Avnanas3oHy Toka qoopockonuu 0 .. 10MA. CnefosatenibHo, TOK 1MA cootseTcTByeT 0. 4V
Ha TP11. 3T0 HanpshkeHe MOXET ObITb OTKOpPeKTMpoBaHO P5. B cxemax CMR MOXeT ObITb
OTKOppPeKTupoBaHo PY.

-TOK peHTreHorpagun, obpatHas csasb (1A feedb.)

3TOT CMrHan NocTynaeT Yyepe3 annapaTHbIi ycunuTenb, copMmpoBaHHbIi Ha U40 (TL084).
Cxema Harpysku fns BblXxoAa 06paTHOW CBA3M M3 CUCTEM BbICOKOBO/IbTHOIO ObecreveHms
COrfiacoBaHa C BbIXOAHbIM MMMeLaHCOM. TakMm 06pa3om, NosIoBMHA NMPOaHaIN3NPOBaHHOIO
oTHoweHus (1V Ha 100MA TOKa peHTreHorpaguu) mMoxet 6biTb npuHATa Kak 0.5V Ha
100mA.

MonHoe ycwneHWe 3TOW CXeMbl [O/MKHO O6blTb YycTaHOBMeHO 1.8 ¢ nomowpio P6.
CnepoBatefibHO, BXOAHOe Hanpsbkenue 5.555V (Ha pesuctope R101) paBHO BbIXOAHOMY
curHany 10V Ha  TP7. OTOT aHanoroBblii curHan npeobpasoBaH 12 6UTHbIM A/D
npeo6pasosatenem (ALLM) U41 (ADC912A), ¢ BXxoaHbIM HanpshkeHvem O .. 10V.

OnopHoe HanpseHne A/D npeobpas3oBaTens pas/IMyHO B 3aBUCUMOCTM OT WCMOJb3YyeMOW
CUCTEMbI BbICOKOBO/IbTHOI0 06€eCneyeHus:

HV cuctema A/D ref. Bxog (R101) TP7 [nana3oH Toka
-350,450,550,650 3V 0..3.333V 0. 6V 0 .. 666MA
-850, 1050 5V 0..5.555V 0.. .10V 0. 1111mA

YMeHbLUEeHNe [Mana3oHa M3MEpPSAeMOro TOKa A1 BK/OYEHHbIX WCTOYHMKOB MUTaHUA
YNyuLLIaeT TOYHOCTb U3MEPEHUS.

OnopHoe HanpsbxeHve A/D (LLAIM) He BbIGpaeTca Ha 60nee paHHWUX BEPCUAX CETEBOW NaThbl
LEHTPANIBHOIO MPOLIECCOPA (TXCTR1). CnepoBaTenbHo, TpebyeTcs pasinyHble

napameTpbl HaCTPOMKM  YCWINEHWs [ONs  paHee U MO3XKe MNPUMEHEHHBLIX  CUCTEM
BbICOKOBOJIbTHOIO 06ecrneyveHus:
HV cuctema A/D ref Bxog TP7 [nana3oH Toka
(R101)
-350,450,550,650 5V 0..3.333v | 0.6V 0 .. 666MA
-850, 1050 5V 0..5.555V | 0. 10V 0..1111mA

CMeLLeHMe MOXET ObITb OTKOPPEKTMPOBAaHO MoTeHuUMoMeTpoM P8, B To Bpemsa kak CMR
CXeMbl MOXET MakcumuanpoBatbes P7. 12 6UTHOe npeobpasoBaHHOe 3HaYeHWe NOAAETCS Ha
LUEHTPAJIbHbIN MPOLIECCOP yepes wunHY AaHHbIX MNopT C.

4.2.2.1.6 AHanoroBbIii BbIX0f
CeteBast nnata LUEHTPAJIbBHOIO MPOLECCOPA ob6ecreumBaeT Tpu aHa/IoOroBbIX BbIXoda A/is
cneayoLwmx Lene:

3afaBaemble KB (UA ref.)
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3afaBaeMblil TOK Manioro gokyca (IS ref.)
3afaBaeMblil TOK 60bLuoro cokyca (IL ref.)

- 334aBaemMble KB

3TOT aHaNoroBbIvi CUTHaN OMNpefenseT 3HaYeHne HaMPSXXEeHUA Ha aHofe MO OTHOLLEHWIO K
Katogy (kB), KoTopoe cobupaeTcs reHepnpoBaTh CUCTEMA BbICOKOBO/IbTHOIO 0BecrneveHus.
10V coOTBETCTBYET BbICOKOMY HanpsikeHuto 150kB, koTopoe 6yfeT BbipaboTaHO. 8 GUTHBIN
D/A npeo6bpasosatens (LLAIM) U37 (AD7524) Bmecte ¢ U35D (TL084) obecrneumsaroT Ha
BbIXOAe acUMMETPUYHbIA curHan 0 .. 10V, koTopbli MOXeT ObiTb M3MepeH Ha TP17.
JocTknman paspeLuaroLas cnocobHoCTb:

10V / 256 - 0.039V  150kB / 256 - 0.586kB

LingppoBble  faHHble MOCTynatOT U3 WWHbI  daHHbiX [MMopta B (ynpasnsemble
LLEHTPATIbHBIM MPOLLECCOPOM). OnopHoe HanpsiXeHne npeobpasosatens -10V.

-3afjaBaeMblin TOK Manioro okyca (IS ref.)

-3a/laBaeMblil TOK 60/bLIoro okyca (IL ref.)

3TV aHanorosble CUrHasIbl ONPEAENAoT TOKN HaKala, KOTOpble CUCTEMa BbICOKOBO/IbTHOIO
obecneyeHnsi COOMpPaeTCa reHepyupoBaTh A9 Masioro 1 601bWOro HOKYCcoB COOTBETCTBEHHO.
[lBe CXembl, B OCHOBHOM W[EHTUYHble N YaCTUYHO 0b6wMe. 3HayeHne 6V COOTBETCTBYeT
npoun3sefeHHOMY TOKY 6A.

12 paspsigHblii aoiHoV D/A npeo6pasosatens (LLAM) U36 (DAC8248) smecte ¢ U35A u
U35B (TL084) obecrneunBaloT Ha BbIXOAe ABa OTAE/IbHbIX aCUMMETPUYHBIX YMpaBisieMbIX
curHana 0...-6V, koTopble MOryT ObITb M3MepeHbl Ha TP15 n TP16. Obpatute BHUMaHWe,
YTO 3TV aHANOroBble HANPSXKEHWS BCErAa OTpuLAaTeNbHbI OTHOCUTEIbHO aHA0ro0BOMN 3eMJIN.

dokyc CurHan D/A koHBepTep [Opaiisep Mepa
Masiblii IS ref. U36 (DAC8248) | U35A (TL084) TP15
6onbLoit | IL ref. U36 (DAC8248) | U35B (TL084) | TP16

[OoCTMKMMas paspeLLiaroLLas cnocobHOCTb:
6V /4096 - 1.46mV 6A /4096 = 1.46mMA

LiMghpoBble faHHbIe MOCTYNaKT M3 WNHBI AaHHbIX MopT B (ynpasnsembie LEHTPA/IbHBIM
MPOLUECCOPOM). OnopHoe HanpsbkeHne 6.6V ob6ecneynBaetcsi uenblo R55-R56.
Obpatute BHWMaHWe, 4YTO  WMMEAAHC BXOAHOro Hanps>keHus BxofoB U36 (11kOm)
ornpegenseTca cooTHoLeHnem R55 n R56.

3ajaBaeMmblil BXOAHOM TOK Hakaia MOXET ObITb MOMyYeH AN yrnpaBieHns KoHTakTamm RY1 B
COOTBETCTBUM C KOMaHZoW. TpaHauctop Q3 (BC184) BkntovaeT RY1 TOMbKO, €c/iu
BbIMO/IHEHbI [iBa C/IEAYOLLUMX YCNOBUA:

- Oba 3HayeHVs TOKa Hakana Manoro 1 60/bLIOr0 (POKYCOB LO/MKHbI ObiTb MeHbLUe (B
abCconoTHOM 3HayeHnn) yYem curHan COMP. Ouogbl D42 v D43 nopgatoT Haumbosee
oTpuuatesibHoe 3HayeHne HanpsiXeHna Ha BbiBog 10 U35C (TL084), 3a BblYeTOM nafeHus
HanpshkeHns Ha Hux (06blMHO 0.5 .. 0.6V). Ecnn 3HauyeHuWe HanpskeHus 60/blue
oTpuuaTenbHoro noteHumana, Yyem COMP, Bbixog U35C (MCnonb3yeTcs Kak KoMmnapaTop)
CTAaHOBUTCA OTpULATE/IbHBIM W TpaH3ucTop Q3 BbIKIKOYAETCA. ITO 03HayaeT, 4To
3a/laBaeMoe 3HayeHue He MOXET MpeBblllaTh 3afaHHbI ypoBeHb. CurHan COMP -6. 3V,
Korja 3anpoLleHa NoAroToBka (Mpu HaXaTon KHoMke akcnosvummn) v -3. 9V 6e3 3anpoca
(cm. paszgen VHTepdelic).

CnepoBatesfibHO, eC/IM HANPSHKEHNE HUXKE YeM
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(-3.9V) + (-0. 6V) = (-4.5V)

Q3 He MOXeT BKNHOUMTLCA, TakKMM 06pa3oM, TOK Hakana 6osnblue 4em 4. 5A He MOXeT
ObITb MONMY4YeH. ITO 0becneynBaeT 3alMTy NPOTUB CO0SA LEEHTPabHOrO npoLeccopa nnu
MPOrPAMMHOIO OBECIMNEYEHWA. T[lpegen 3afaBaeMoro TOKa Hakana npu
MoAroTOBKe OrpefenseTcs U3 COOTHOLLEHUS:

(-6.3V) + (-0. 6V) = (-6. 9V)
B cnyyae owmnbKy Komnapartop BK/OYaeTcs, 1 ceetoamon D74 ceetutcs.

- Taiimep KOHTpONepa LO/MKEeH MOAAEPXKMNBaTh BbIXOL B COCTOSHUM H, To ecTb curHan -OK
pomkeH octateest B L, oT LEHTPAJIbHOIO TMPOLIECCOPA TpebyeTtcsi, 4TOObI
nepuoanyeckn nocTynann MoNoXUTeNbHblE UMMYbCbl Mo AvHuM WD. Ecnmn 310 He
MPOUCXOANT, MOHOYCTOMYMBLIA MynbTMBMGpaTop U3BA (74HC123) 60/blle He XpaHWT
BbIXO, B BbICOKOM COCTOSHWM. ITO YKa3blBaeT, YTO MpoOrpaMmHoe obecreyeHne wam
LIEHTPA/IbHbIV MPOLIECCOP HeucnpaseH, cBeToanod D72 BKOUaeTCs.

TpaH3uctop Q3 BK/AKOYEH TOMbKO, €CAN 3TWM fABa YCNOBWUA BbINOMHEHbI. Ecnv nepsBoe He
BbINONHAETCA, Ha Bbixoge U35C cTaHOBMTCA nNpubamsuTenbHO -13V, 3T0  oTpuuaTtesibHoe
HanpsbkeHve (orpaHuyeHHoe npubnusntensHo -0.7 D73) nocTynaet Ha 6a3y Q3 faxke ecnu BbIXOA,
(BbIBOg, 13) U3BA Haxogutcs B H. Ecnu ¢ fpyroil cTOpoHbI BbIXOA TaiiMepa KOHTposiepa (BbIBO4
13 U38A) nepexoaut B HU3KOe COCTOsHWME, Q3 TaKXe BbIK/OYaeTcs, notomy yto D44 v D74
npegoTepaLLatoT BKAoYeHme Q3 ot U35.

4.2.2.1.7 NTaHne 1 onopHble HaNPs>KEHNS

CeteBas nnata LEHTPAJIbHOI O MPOLLECCOPA TpebyeT 06ecneyeHnst U3 TPEX HanpsHKeHWA:
+5VDC, +15VDC 1 -15VDC. OHu nogatotcs yepes pa3bem JP3.

3HayeHue Boisog JP3 | W3mepeHve | ViHgukauma | MpefoxpaHutens

+15VDC 1 TP6 D3 FI (500mA)
AGND 2 TP23

-15vDC 3 TP2 D4 F3 (500mA)

+ 5VDC 4 TP1 D2 F2 (3A)
DGND 5 TP22

CrabunutpoHsl D7, D6 n D5 o6ecrneuvBaroT 3awWpUTy OT MNepeHanpskeHns 1 KOPOTKOro
3aMblKaHMA Ha 3eM/I0  JIMHEMHbIX BXOOB, 4TO MOXET MpUBECTU K NeperopaHunto
COOTBETCTBYHOLUMX NMaBKUX NpeaoxpaHuTeneid. AHanorosas 3emnsi (AGND) n uudposas 3emns
(DGND) coeamHs0TCs BMeCTe B NepexogHom ycTpoicTtee JN4.

HekoTopble Apyrve HanpshkeHus, BblpabaTbiBaeMble A5 nnatbl: + 10VDC U42 (REF01) moxet
6bITb M3MepeHo Ha TP5, -10VDC U6B (TL082) moxeT 6bITb M3MepeHo Ha TP4 n -5VDC UGA
(TLO82) MOXeT 6bITb M3MepeHO Ha TP3. 3TW HanpsXXeHuss MOryT ObITb OTKOPPEKTUPOBAHbI
noTeHumomeTpom Pl.

OnTonapa U7 (PS2501-1) BbigaeT 06beauHeHHbIn curHan (P_SENS) (akTmBHbIli H) 0 Hanmuum
HanpsbkeHnii  + 10VDC un  -15VDC. 3tor curHan nposepsetca LIEHTPA/IbHbIM
MPOLIECCOPOM.

4.2.2.1.8 PS nHTepdheiic
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AT0T  (PYHKLUMOHA/bHLIA  MoLy/nb  obecrneuvBaeT  LMMPOBLIMK  CUTHalaMU  CUCTEMY
BbICOKOBOJIbTHOIO 06ecrneyveHus.

BbixogHON nNOpPT peann3oBaH Ha BOCbMWKaHanbHOM hopmupoBatene 74HC574 (U25) c
TpaH3ucTOpHOM c6opkoii ULN2803A (U26). LIEHTPAJIbHbIA TMPOLIECCOP nepesaét
LUMppPoBYIO MH(opMauuto, Bblgasasd H-L-H umnynscel Ha curHan SEL_WO. Bbixos 3epkasibHO
nepefaét uHhopmauuto npu coctosHum L curHana OK. O6paTtutech K pasgeny “AHaniorosbli
BbIXOA" KacatoLLMIACs 3TOro curHana.

Bxoabl CUCTEMbl BbICOKOBONLTHOIO 06ecneyeHnss 06bIYHO OMNTOMapbl C  PeE3NCTOPOM  ANs
orpaHuyeHus Toka. CnegoBaTefibHO, OHW  TpebytoT HanpshkeHns (5VDC) ans paboTbl, 4TOOGLI
aKTVBU3MPOBaTb COOTBETCTBYHOLLYIO (DYHKLMIO.

MonoXxutenbHble CTOPOHbI BXOAbI B/B CUCTEMbI MUTAHWA ONTOU30/IMPOBaHbl OT aHOLHOW CTOPOHbI)
npuBsA3saHbl K nuTaHnio +15VDC yepes psag pe3uctopos RNS (200 Om). OTtpuuatesibHble CTOPOHB!
YyNPaBAAtOTCH TPaH3UCTOPHOW cbopkoit U26 uepe3 psig pes3nctopoB. 3T pesuctopbl 1 RN5
HeobXo4uMbI, ANA TOro, 4Tobbl M36exaTb nonagaHua +15VDC HenocpeLCTBEHHO Ha pa3béMbl U
Ans cornacoeaHns BxogoB 5VDC ¢ ncnonb3yeMbiM NUTaHMEM B 3Toi cxeme +15VDC.

Bce BbIxof4Hble curHanbl U25(KpoMe OAHOr0) akTUBHbLI M MMEKOT YPOBEHb H, MOTOMY 4TO OHM
ynpaBnstoT 6azamy TpaH3MCTOPOB. ToMbKO oauH curHan u3 LLEHTPA/IbHOIO MPOLIECCOPA -
3KCNo3uumsa, MMeeT ypoBeHb L. DTOT curHan nponyckaetcs panee curHasiom EXP.REQ (Takke
aKTuBHbI L) yepes BeHTUNb VJTN-HE U24A, 4T0o6bl NpesoTBpaTUTL PEHTTEHOBCKOE U3NYYeHWe,
Korfa BXO[ 3anpoca 3KCMo3WLMW HeaKTUBeH (TO eCTb KHOMKAa 3KCMO3WLMW He HaxaTa). JT0 -
3almTa npoTuB cbos LeHTpabHoro npoueccopa unv MPOrPAMMHOIO OBECIEYEHNS.

CurHan ¢ Bbixoga BeHTUna VIN-HE (BbiBog 1 U24A) ucnosnb3yetcs A8 UHANKALUW BKIKOYEHNS
PEHTreHOBCKOro u3ny4veHns. OAHAKO MPOLO/MKUTENIbHOCTb 3TOM0 CUrHaia MOXET ObITb OYeHb
KOpOTKas, B 3aBUCMMOCTW OT (PaKTU4YeCKOr0 BPEMEHMW 3KCMO3WULMKW, MO03TOMY YCTaHOB/NeH
MOHOYCTONUMBbI MynbTuBMopaTop U38B (74HC123) uTobbl pacluMpuTb 3TOT CUrHaI. ITO MOXET
ObITb HE0OXOAMMO, €C/iM 3TOT CWUrHaJ UCMONb3YeTCA A/ BK/IOUYEHUA pene, KOTOpoe Tpebyert
HEKOTOPOro BpemMeHu Ans cpabaTbiBaHWs. AKTMBHbINA ypoBeHb H Ha Bbixoge 1 U24A BKtOYaeT
TpaH3ucTop Q5 (BC184). B T0 e camoe Bpems HauMHaeT BblgaBaTbca Mmnynbc L-H-L U38B Ha
Bbixofe 5U38B. [AnuTenbHOCTb uUMMynbca Ha BbiIxofe Q5 He 3aBUCUMT OT  COCTOAHWA
nepBOHaYa/IbHOr0 CUrHana.

CurHan "Remote (yAaneHHbI)", MOCTynaeT B CWUCTEMY BbICOKOBO/IbTHOrO O6GecrneyveHrs no
KomaHae 24VDC. CnepoBaTtefnbHO, COOTBETCTBYHOLWMIA TpaH3UCTOp B cbopke (U26 BbiBog 11)
ynpaenseT ontonapoii U28 , kotopas nogaet 30VDC (+ 15VDC otHocuTensHo -15VDC) uepes
pesucTop R53 (100 OMm) Ha BXOA, CUCTEMbI BbICOKOBONLTHOMO (HV) obecneyeHus.

LinhpoBble curHanbl U3 CUCTEMbI BbICOKOBO/IbTHOIO 06ecneyeHns noctynatoT Ha ontonapbl U30 -
U34. OHW BbIAAKOT aKTUBHbIE CUTHa/IbI L, KOTOpbIe MOCTYNAT Ha WWHY AaHHbIX MopTa C yepes
BOCbMUpa3paaHbIii hopmuposaTens U27 (74HC245). Onpoc ¢opmupoBatens U27 BbINONHAKOT
cUrHanbl nogrortoska v akcnosnuma (PREP.REQ n EXP.REQ). CurHanom onpoca U27 aensetcs
TaKxke curHan SEL_RO, (yposeHb L) .

BeakuidA pas, korga BblbpaHa (DIKOOPOCKOMMA, BbIXOAbl ONTOMAP CWUrHaIOB BpalleHWe aHopa
(Rot.run) n rotoBHocTb (Ready) (BbiBogbl 4 U33 1 U34) nMetoT ypoBeHb L, Tak Kak Ha avofbl D81
1 D82 noctynaet curHan FL.SEL. 310 pa3peLuaeT BKIOUYEHNE (DIFOOPOCKOMMYECKOW IKCMO3nLUK,
[Ke ecnn CKopoCTb BpalleHus aHoja He focTurna Hopmbl. BbiBog 4 U33 BpalleHve aHopa
(Rot.run) TaKxxe Mepek/oyaeTca B NOMNOXEHWEe L, Korga MCrnosb3ytTCs BHELUHWE CUrHabl OT
BbICOKOCKOPOCTHOrO CTaTopa, 4TO aHof [OCTUr HyXHol ckopoctu (HS_READY). 370
BbINONHSAETCS Yepe3 D86 (CM. 06LLyto cXxemy).
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Korpga ncnonb3yeTcst BHELUHWIA BbICOKOCKOPOCTHOM cTatop, nepembiuka Ha JN5 ycTaHaBnnBaeTcs
Mexay BbiBogamu 2 u 3. OTO 03HauyaeT, yuto U33 AelicTBUTENbHO [e3aKTUBMPOBaH (3MUTTEP
nnasatoLLmin). OH TakXKe aKkTUBU3MPYET BXOAHOM CUrHan TopMmoxeHue aHoga (Rot.def.) n3 cuctemol
BbICOKOBO/IbTHOIO 06ecneyeHuns n curHan IN6 nepemelLaeTcs B COCTOAHME L. DTO CUATLIBAETCS
LEHTPA/IbHBIM MPOLLECCOPOM (4T06bI 3HaTb, YTO BLICOKOCKOPOCTHOM CTaTOp YCTAHOB/IEH).

4.2.2.2 Pa3bembl

JP1 dnroopockonuyeckuii MHTepgec Pa3béM NEHTOYHOrO Kabens, BUnKa

1 ABS + BxopgHoii curHan ABS (+)

2 ABS - BxogHoii curnan ABS (-)

3,4 DGND

5 ouT7 He ncnonb3yetcs (3ape3epBupoBaH 415 6yayLiero ncnonb30saHus)
6 OuUT12 He ncnonb3yetcs (3ape3epBupoBaH 415 6yayLiero ncnonb3osaHus)
7 OuUT13 He ncnonb3yeTcs (3ape3epBupoBaH 415 6yayLiero ncnonb3osaHus)
8 OouT14 He ncnonb3yetcs (3ape3epBupoBaH 415 6yayLero ncnonb3osaHus)
9 OUT15 He ncnonb3yeTcs (3ape3epBrpoBaH Ana 6yayLwero Ucronb30BaHms)
10 OUT6 He ncnonb3yetca (3ape3epBupoBaH 415 OyLyLero ncnob30BaHus)
11 FL.SEL CwurHan Bbibopa (h1r0opoCKonUn

12 TUBE2_SEL Bbi6op 2 Tpybokm (aKTuBHbIN L)
13 XRAY-ON. PeHTreH BK/IHOYEH (aKTUBHBIN L)

14  PREP. MogroToBKa (aKTUBHBINA L)

15,16 DGND

18 IN8 Ty6yc B (3aHsAN NONOXeHWE) (aKTUBHBINA L)

17 IN9 BbICTPOAENCTBYIOLWMIA pEXUM (Cepus CHUMKOB) (aKTUBHbIN L)

19 IN10 Bb160p kMHOKaMepb! (hoToKamepbl) (aKTUBHBIIA L)

20 IN11 MOPT A (aKTVBHbIN L)

21 IN12 MOPT B (akTuBHbIN L)

22 IN13 He ucnonb3yeTcs (3ape3epsupoBaH Ans 6yayLero ncnonib3oBaHus)

23 FOOT.SW 3anpoc noaroToBKuW (h/itoopocKonumn (akTUBHbIN L)
24 FL.RDY 3anpoc 3Kcno3uLum GopoCKONMU (aKTUBHLINA L)
25 D.EXP 3anpoc 3KCrno3uLum ¢ yCTPoncTBa (aKTUBHbIN L)
26 D.PREP 3anpoc NoAroToBKM ¢ YCTPOMCTBA (aKTUBHbIN L)

JP2 PeHTreHorpathmyeckuii MHTepdeinc PasbéM NeHTOUHOMO Kabens, Bunka

1 ouT9 CrapT ycTpoiicTBa (aKTUBHbINA L)

2 ouT6 Bbi6op HS ycTpoiictea (spot) (3CY) onpefenstoT (aKTUBHbIN L)
3 OuUT5 PunbTp 2 (AKTUBHDLIN L)

4 ouT4 ®dunbTp 1 (AKTUBHBIN L)

5 OuT3 Bbi60op ycTpoiicTBa 4 (aKTVBHBIIA L)

6 ouT2 Bbi6op ycTpoicTa 3 (aKTVBHBIIA L)

7 OuT1 Bbi60p ycTpoicTBa 2 (aKTVBHbIIA L)

8 ouTo Bbi6op ycTpoiicTBa 1 (aKTUBHbIIA L)

9,10 DGND

11 IN7 Mposepka HS ctapTepa (HS TopmMo3 HeaKTBHbIN) (aKTUBHBINA L)
12 HS_READY HS cTapTep pa3roH BbINOSHWM (aKTUBHbIN L)

13 IN5 O6Lwee nogkntoveHne OK (aKTuBHBIN L)

14 IN4 [Onadparma nogknoveHa OK (akTmBHbIN L)

15 IN3 Tpybka ropsyas HeaktueHa (OK) (akTuBHbIN L)

16 IN2 BbI60p TOMO (aKTUBHbIN L)
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17 INI [Bepb 3aKpbITa (aKTMBHbIN L)

18 INO YCTpPOIACTBO roTOBO (AKTVBHBIIA L)

19 INI5 He ncnonb3yeTcs (3ape3epsupoBaH Ans 6yayLiero ncnosib3oBaHus)
20 IN14 He ncnonb3yeTtcs (3ape3epBupoBaH A5 6yayLero ncnonb3osaHus)
21 D.EXP 3anpoc 3Kcno3uuum ycTpoicTaa (aKTUBHBIA L)

22 D.PREP 3anpoc NoAroTOBKM YCTPOMCTBA (aKTWBHBbIN L)

23..26 DGND

27 OUT11 He ncnonb3yetca (3ape3epBupoBaH Ans 6yayLLero ucnosib30BaHus)
28 OUT10 He ncnonb3yetcs (3ape3epBupoBaH 415 6yayLiero ncnonb3osaHus)
29 Bbixog + 15V

30 OuUT7 BbICOKOCKOPOCTHOM BbI6OP (aKTUBHbINA L)

31 FL.SEL Bbi6op pexxuma gitooporpadum (aKTUBHbINR L)

32 TUBE2 SEL Bbl6op 2 Tpy6Ku (aKT1BHbIN L)
33 XRAY-ON PeHTreHOBCKOe M3/ly4YeHue BK/IHOUEeHO (aKTUBHBbIN L)

34 PREP. MoaroToBka (aKTMBHbLIN L)
JP3  TuTaHue nnatol

1 + 15V

2 Anasnorosas 3emna (AGND)

3 -15vV

4 +5V

5 Lingpposas 3emns (DGND)

JP4  BBof BK/IHOYEHNS 3KCNo3nLmmn
1 PREP + (noarotoBka)

2 PRE/EXP (06Lupi1)

3 EXP + (3kcno3uums)

JP5 PS uHTepdheiic 2 Pa3bEM NEHTOYHOrO Kabens, BunKa

+ -

1,2  ®dnooporpadus MA (IF) obpaTHas cBs3b BX0[
3,4 Tok Hakana manoro gokyca (IS) onopHoe HanpsKeHne™  BbIXOA,
5,6 Tok Hakana manoro thokyca (I1S) obpaTHas cBA3b™ BXO0[
7,8 PoTOp HewncrnpaseH BbIXO[,
9,10,16 NC

11,13 SEL (....?)

14  BknioyeHue nuTaHua + 15V

15 DGND

* He ncnonb3yeTcs B CUCTEMax C OUHOYHOW CETEBOI NNaTON Hakana

JP6 PS nHTepdeica 1 Pa3béM NIEHTOYHOr 0 Kabens, BUKa
+ -

1,2 Pa3roH aHofa BbIMOSHEH BX0p,

3,4 Pas3roH aHoga BbIX0[,

56 Totos (PS rotos) BXO0[

7,8 HeuncnpasHoCTb Hakana BXO4

9,10 HemncnpaBHOCTb U3My4YeHUA BXO[

11,12 KoHTaKTOp BK/IHOUEH BX0[,

13,14 kV (UA) 3asaHHoe BbIXOA

15,16 CocTosHMe mManoro okyca BXO4
17,18 3agaHure ToKa Hakana 60bLLIoro hoKyca* BbIX0[
19,20 ¥ ganeHHblin Bkn. (PS Bkn.) BbIXO[,
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21,22 mA (IA) obpaTHas cBAi3b BX0[
23,24 kV (UA) obpaTHas cBA3b BX0[
25,26 Tok Hakana 6onbworo gokyca (IL)* BXO[
27,28 Bkntountb KV (UA) BbIXO[,
29,30 MogroTtoska BbIX0[,
31,32 BKOUUTL PEHTIEHOBCKOE U3NTyYeHMe BbIXO[,
33,34 Bbi6op 60/1bLLOr0 hokyca BbIXOZ
35,37 Bbibop 2 TpybKu BbIXO[,
36 DGND
38..40 NC
* TOK Hakana Masioro / 60/1bLIOro pokKyca B CUCTEMAx C OAMHOYHON CETEBOI NNaToMn
Hakana

JP7  TMynet SIO

Bxoz 1301MpOBaHHOI0 NUTaHWSA (NOIOXUTE/bHbIIA)
MNepepava gaHHbLIX

Bxop 130n11MpoBaHHOro NuTaHns (0TpuULaTeNbHBINA)
MNprém gaHHbIX

O6LMIA(3eM/Is) M30MPOBAHHOIO NUTaHWS

O~ wWwN -

..JP11 AEC
AEC cbpoc (akTmBHbI H)
AEC npegfcTasfieHo
BxopaHoi curHan AEC
Bbi6op 1 nons (akTuBHbIN L)
Bbi6op 2 nons (aKTuBHbIN L)
Bbixog nutaHus + 15V
Bbi60p 3 nons (akTuBHbIN L)
Bbixoa nutaHua -15V
AGND

<
©CO~NOUAWNRE &

4.2.2.3 CBeToanoabl

Ceetoamog  PyHkuma OOBACHEHME

D2 TlutaHue + 5V

D3 TlwutaHue + 15V

D4 TutaHue -15V

D8 AEC kaHanblBblGop 1  Bbl6Oop 2 BbliGOp 1  AEC KaHan

D9 AEC kaHanbl Bbi6op 2 BKJ1. BK/ 1
BKJ/1. BbIKI/1. 2
BbIK/1.  BKJIL 3
BbIK/1.  BbIK/I. 4

D10 Bskibop AEC none 1 BKJ1. - none BbibpaHo
D11 Bskibop AEC none 2 BKJ1. - none BbibpaHo
D12 Bbl6op AEC none 3 BKJ1. - none BbibpaHo

D13 Co6poc AEC BbIKJ1. - cocTtosHme copoca, BKJ1. - BbINOHEHWE

D14 3apeiictBoBaHme AEC  BKIJ1. - AEC 3aaeiicTBOBaHO

D15 3anpoc noaroToBku BKJ1. - 3anpoc NoAroTOBKY PEHTIeHOrpadnn aKTUBHBIIA

D16 3anpoc dntooporpagum BKJ1. - 3anpoc NoAroToBKM (PH00porpadnmn akTUBHbIN

D17 [ynbTOBOI BbIGOP BKJ1. - nynbT 3anpalumBaeT BbI6GpaHHbI UCTOYHMK K NMOArOTOBKE

1 3KCMO3ULMKN PeHTreHorpadmm
D18 Bbi6op rtooporpatmm  BKJ1. - BbIGpaH pexxum qirooporpadmm
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D19
D28
D29
D30
D31
D32
D33
D34

D35
D36

D37
D38
D39

D40

D41
D70
D71
D72
D74

TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

3anpoc 3Kcnosunuum BKJ1. - 3anpoc 3KCNo3nLmmn peHTreHorpagum akTUBHbIA
YpaneHHblli (PS) BK/1.  BKJ1. - yaaneHHbili (PS), BKJ1. BbIX04, aKTUBHbIA
HeuncnpasHocTb Hakana BKJ1. - HencnpaBHOCTL HaKaa akT1BHa

HeuncnpasHocTb n3nyyeHmsa BKJI. - HEMCNPaBHOCTL N3YyYEHUS aKTUBHA

Bbi6op 2 Tpy6KuM BKJ1. - BblbpaHa 2 Tpybka

Pa3roH aHoga BKIJ1. - aKTMBM3MpOBaH CMUrHan pasroHa aHoja

KV (UA) 3agerictsoBaTb BKIJI. - curHan aktusmsaumm KV (UA)

PeHTreHoBcKoe nsnyyeHne BKJI. - curHan aktmBmsauum PEHTreHOBCKOr0 U3NlyYeHns
3a/elicTBOBaTb

Bbi6op 6onbLuoro okyca BKJ1. - 60M1bLU0 (hOKYC BbIGpaH

Pa3roH aHoga HeucnpaseH BKJI. - akTMBU3MPOBaH CUTHaI HEMCNPABHOCTM pa3roHa aHoga

MoarotoBka BK/1.- aKTVBM3NPOBaH CUrHa NOLArOTOBKM

PS rotos BKJI1. - nogrotoska HVPS 3aBepLueHa

CocTosHve manoro ¢okyca BKIJ1. - o6paTHas CBA3b aKTUBHA NPU COCTOSAHUM Masioro
(hokyca

Pa3roH BbIMOMHeH BKJ1. - pa3roH BbinonHeH (v n3 HVPS wunn u3 HSS B

3aBmucmmocTu ot JN5)
KOHTaKTOp BK/HOYEH BKIJ1. - KOHTaKTOp BKIHOYEH

SIO RxD BKJ1. - npo6en (norvka 0) nonyyeH oT nynbTa
SIO TxD BKJ1. - npo6en (norvka 0) nepegaya B nynbT
WD owwmnbka BKJ1. - owmbKa CTOpoXKeBOro Tarimepa

Owmnbka kKomnapatopa BKJI. - onopHoe HanpsiXeHne TOKa Hakaia Be/IMKo

4.2.2.4 Touku TecTa

Touka  PyHKUMA CBsa3aHHOe ynpasneHue

TP1 TuTaHue + 5V

TP2 TuTaHwve -15V

TP3 1A (MA) onopHoe HanpsikeHne A/D (AUM): -5V nan -3V IJN10
TP4 -10V (PI)
TP5 OnopHoe HanpsxkeHne + 10V P1
TP6 [MuTaHue + 15V

TP7 O6patHas cBa3b Toka aHoga IA (MA) (1V - 111 mA) P6, P7, P8
TP8 ObpatHas cBasb UA (KV) (1V - 40 kV)

TP9 O6paTHas CBA3b TOKa HaKasia Manoro gookyca IS ***

TP10 OG6paTHast cBSi3b TOKa Hakana 60bLLoro gokyca IL **

TP11 O6paTHas cBA3b TOKa (htoopockonum IF (MA) P5, P9
TP12 OnopHoe HanpsxeHve + 4V (PI)
TP13 CwurHan obpaTHoii csisu ABS (0 ... 4V) P4

TP14 OnopHoe HanpsixkeHue D/A (LLAI) 6. 6V (PI)

TP15 3afaBaeMoe HanpsXeHWe TOKa Hakana Manoro gokyca SF (-1V - 1A) * ***
TP16 3afaBaeMoe HanpsXeHWe TOKa Hakana 60/bLIoro okyca LF (-1 V - 1A) * **
TP17 3apaBaemoe HanpshkeHne UA (KV) (1V - 15kV)

TP18 CwurHan AEC kamepsl

TP19 Curnan AEC kamepbl k A/D (LAIT) P10

TP20 AGND

TP22 DGND

TP23 AGND

TP24 AGND

TP25 AGND
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TP26 DGND
TP27 AGND
TP29 DGND
TP30 EXP. TRIGGER
TP31 PREP. TRIGGER

*nporpaMmHoe obecreyveHre 1 TOK LieNn 3aBUCUMbI
** TOK HaKasia Manoro / 601bLI0ro hoKyca B CUCTeMax ¢ OAUHOYHbIMM NaaTaMm
*** He UCNOMb3YeTCs B CUCTEMAX C OAMHOYHBIMU MaTaMu Hakana

4.2.2.5 CpefcTBa ynpaB/ieHUs

YnpaeneHne ®PyHKLUUA

JN1 CPU RESET CBPOC LEHTPAJIbHOIO NMPOLIECCOPA

JN2 [MporpammnpoBaHme

JN3 Pexum TecTa (3aKpbITO: nogaya nutaHus + 15V Ha Bbixog K JP5)

JN4  MopakntoueHne AGND-DGND (gomkeH 6biTb BKJ1.)

JN5 PasroH aHoga: HS unm LS (LS: 1-2 OK)

JN6* BKIJ1. - ¢ 0AMHOYHON CETEeBOI NNaTon Hakana PoKycoB

JN7* BKIJ1. - npy MHTErpmMpoBaHHOM Bbixofe ¢ ycunutensa AEC (MOHM3aLMOHHas Kamepa)

JN8* BKIJ1. - npu ungposoii ABS (AEC-?) (unhpoBoii BXoAHOM curHan) BbIK/I. - npu
aHanorosoit ABS (AEC-?) (aHan0roBbIil BXOAHOW CUrHan)

JN9* BKIJ1. - ckopocTb perynuposaHus yckopeHus ABS HopmanbHas, BbIK/I. - ckopocTb
perynupoBaHmsa yckopeHns ABS BbICOKas

JN10 MouHocTb (MaKCMMasbHbIA aHOAHbIM TOK), BKJ1. - onopHoe HanpshkeHne A/D (ALM) - 3V,
MaKCUMasbHbIM N3MepPsSeMbIA aHOAHbLIN TOK - 660 MA, BbIKJ/1. - onopHoe HanpshkeHne A/D
(ALLM) - 5V, MakcMasbHbIA 3MepseMblii aHOAHBIA ToK - 1100 MA

Pl KoppeKTnposka onopHoro HanpsxexHus + 10V

P2  Perynuposka curHana VFC AEC

P3  CwmeleHne VFC AEC

P4 PerynupoBka ycuneHus curHana ABS

P5  PerynupoBKa yCUNeHUs CUrHana Toka haroopockonum (MA)

P6  PerynmpoBka yCUeHUA CUrHana ToKa peHTreHorpagumn (MA)

P7  Tok peHtreHorpagun CMR (MA)

P8  CwmelleHwue ToKa peHTreHorpaguu (MA)

P9  Tok tnoopockonun CMR (MA)

P10 PerynupoBka ycuneHus curHana AEC k A/D (ALIM)

* 3aBUCUT OT MPOrpammHOro obecneveHuns

4.2.2.6 MNnaBKve npefoxpaHnuTenn

MpenoxpaHuTenb  3HaueHue

Fl N500mMA
F2 N3.15A
F3 N500mMA

52



TexHU4eckKoe onucaHue nNuTaroLLero ycrpoictea TOP-X
4.2.3 CeTeBas nnara cBsi3n peHTreHorpaduyeckoro nHtepdeiica (TXRIF)
4.2.3.1 PaboTa

CeTeBast nnata WHTepdeiica peHTreHorpaum OTBETCTBEHHA 3a (PU3MYECKoe YynpaBieHue
ycTporcTBamm pelleTok (Bucky), BbICOKOCKOPOCTHbIM CTATOPOM, MOAK/IOUEHUAMU W ApYTrAMUA
CUrHasiamu, CBA3aHHbIMU C PeHTreHorpauyeckoii paboToia.

CeteBas nnata Tpebyetr nutaHne 110VAC wnm 220VAC, KOTOpoe MCMonb3yeTca Ans
npoussofcTBa HanpsbkeHus 24VDC. TpaHcopmatop TR1 noaknoyéH Kk F3 (200mA) mn ¢
nepecTpavBaeMoi KOH(Urypaumei, 4Tobbl 3KCNIyaTupoBaTb Ha OAHOM M3 BbILLEYNOMAHYTbIX AC
HanNPsHKEHUIA.

BoipabaTbiBaeTca faBa Hanpskenuss 24VDC. OpHo (+ 24V.LOG n DGND) pna ceasu c
nornyeckumun  Lensmm cetesoil nnatel LLEHTPAJIbLHOIO MPOLIECCOPA. Hanunuve 3toro
HanpskeHna nHauumpyetcs LD26. Opyroe (+ 24V.IF n GND.IF) n3o0n1vMpoBaHHOe HanpskeHve
ANS Lenei cBA3M C NOMOLLIbKO MHTepdelica. Hannune atoro HanpshkeHms nHanumpyetcs LD25.

Bxopsiwee AC HanpshkeHVe TakxKe UCMOMb3yeTcs AN LeACTBUIA PasfIyHbIX BHELLHWUX YCTPOWCTB
Tuna pewetkn (Bucky) n guadparm. 3Tn uenu nogkntovatotcs yepes F4 (6A) n 0603HavatoTCS
Kak IFVAC n IFVAC RET.

4.2.3,1.1 CurHanbl peleTokK (ycTpoicTs Bucky)

CeTeBass nnata WHTepdelica cnocobHa K ynpaBneHUtO 4eTbipex peweTok (Bucky), koTopble
NoAKNtoYatoTCs Yepe3 pasbémbl P6, P8, P14 1 P16. TOMbKO O4HO U3 HUX MOXeT ObITb BbIGpaHO B
[aHHbIA MOMEHT, NOAKNHYEHO oaHUM K3 pene K3, K4, K7 n K8 (cenekTopbl KaHa/lI0B PeLleToK
(Bucky)). Cxema pfpaiiBepa 3TUX pefne pa3mMelleHa Ha ceteBoil nnate LIEHTPAJIBHOIO
MPOLIECCOPA.

CurHan BktoYeHus pelleTok (Bucky) obecneunsaeTcs pene K6, KOTOpoe npu BKIKOYEHUW NOJaET
HanpsbkeHue IFVAC (110 nnn 220VAC) Ha BblbpaHHbI KaHan pewleTky (Bucky). OHo nosiBnseTtcs
Ha BbIBOAE 2 Ha COOTBETCTBYHOLWIEM pasbéme. CurHan, aktmsmavpytowmii K6, CTAPT
YCTPOMCTBA (DEVICE START) reHepupyemblii ceTeBoii nnatoii LIEHTPAJIbHOIO
MPOLIECCOPA.

Ob6patHas cBsA3b U3 pelieTkn (Bucky) moctynaeT Ha BblBOA 1 COOTBETCTBYIOLEr0 pasbemMa. JTO
[JO/MKHO ObITb HanpsbkeHue, KoTopoe paBHO IFVAC oTHocutensHo IFVAC RET. OG6bI4HO
MCNOMb3YHOT CUTHaN BKJTIOYEHNSA C BbIBOAA 2, NOAK/IKOYAsA ero K BbiBoAy 1, Korga pewetka (Bucky)
cpaboTana. AKTMBHOE pefe cenekTopa KaHana peweTku (Bucky) nogkntoyaeT curHaa rotToBHOCTU
Ha ontonapy (ontomsonsaTop) U2, koTopas obecrneynBaeT COBMeCTUMbIA TTL curHan Bbixoga A/is
cetesor nnatel LEHTPA/IBHOIO MPOLIECCOPA (P1.18). CocTosiHne curHana FOTOBHOCTb
YCTPOWCTBA (DEVICE READY) MOXeT 6bITb NpOBepeHHO Ha LD16.

Cnuncok kaHanos pelleTok (Bucky):

KaHan | Pasbém | Cenektop | MHankaums | CPU (L)
1 P6 K3 LD3 P1.8
2 P8 K4 LD4 P1.7
3 P14 K7 LD7 P1.6
4 P16 K8 LD8 P1.5

Hanps>keHve nutaHua ansa pewwetok (Bucky) nogaércs Ha BbiBogbl 3 u 4 (IFVAC n IFVAC RET)
COOTBETCTBYHOLLMX PasbéMOB. DTO HaMpshKEHVe, Takoe Kak Ha BCeli CeTeBOI nnate MHTepdelica
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peHTreHorpagum (110VAC wnnm 220VAC). OOwWmii TOK 4epe3 BbiBOAbl 3 U 4 BCEX YeTbIpEX
peweTok (Bucky) He gomkeH 6bITb 60sibLLUe YeM 2A.

4.2.3.1.2 CurHanbl guadparmbi

PasbéMbl AvadparmMbl 06ecrneynBaloT nuTaHWe, BK/KOYaeMoe BbIGOPOM TpyOku. OHU MOryT
CNYXWUTb KaK UCTOYHWK NUTaHWA 419 Anadparm (ecnv 3TO COOTBETCTBYET TPe6OBaHWAM NUTaHNSA)
WM KaK UCTOYHMK WHAMKALMKU B HACTOsLLee BpeMsi BbIGpaHHOW TpyOku. HanpskeHue, Takoe Kak
IFVAC. Kaxablil pa3, korfa BblbpaHa 2 Tpyoka, CUrHan cenekropa TpyoKM NCXOAALLMIA U3 CETEBOIA
nnatel UEHTPAJIbBHOIO TMTPOUECCOPA P1.32 BkntoyaeT K5 u  HanpsxeHue [FVAC
nepekntoyaerca ¢ P10 Ha P12.

Tpyb6ka/guacparma | Pasbém | Cenektop | WHaukaums | CPU (L)
1 P10 K5 BbIKJ1 | LD5 BbIK/1. | P1.32 HI
2 P12 K5 BKIJ1 LD5 BK/ P1.32LO

Cxema papavieepa K5 pa3mvelleHa Ha ceteBoit nnate LLEHTPAJIBHOIO MPOLIECCOPA. 31u
BbIBOAbI MOTYT nponyckatb ToK go 3A Hanps»keHnsa 110VAC vnmn 220VAC.

4.2.3.1.3 CurHasibl BbICOKOCKOPOCTHOrO cTaTopa

BbICOKOCKOPOCTHOIM CTaTop cBA3aH C pa3béMoOM P2. PacnonoeHue CUrHasoB MNepBOHAYasibHO
6b110 pa3paboTaHo AN ctatopa HS2-MPX. 3TOT cTapTep MMeET OMTOM30/MPOBaHHbIE BXOAb! U
peneliHble BbIXOAbl A5 MaKcMManbHOM rmbkocTn. CeTeBas nnata MHTepdeiica peHTreHorpapum
TaKxe obecrneymBaeT OMTOM30/IMPOBAHHbIE BbIXOAbl M BXOAbl. CUrHanbl cTtatopa WCMosb3yroT
HanpsbkeHve nutanus (+ 241F. n GND.IF), KoTopoe 13011MpoBaHO OT SIOrMyecknx cxem. OnucaHve
KaXK[0ro curHana:

HS PREP (BbICOKOCKOPOCTHAA NMOAIrOTOBKA)

CurHan NOAIOTOBKA (PREP) P1.34 (aktmMBHbIA L ) wu3 ceTeBoW nnathbl
LEHTPANBHOIO MPOLIECCOPA BXoguT Ha CeTeByld nnaTy WHTepdelica
peHTreHorpagun. OH akTmemanpyet U3 u nepepaét HS PREP Ha P2.1. Korga curHan
BbIBOP CKOMMN (FLUORO SEL) aktuBHbli Ha P2.31, a HS PREP coxpaHsetcs
HeaKTMBHbIM, MOTOMY 4TO U3 He MOXeT 6blTb BK/HOYEH. JTO NpeAoTBpallaeT cratop oT
VNHULMaIN3M3aLMN BbICOKOCKOPOCTHOIO yCKopeHud, faxe ecnu Bxof HS SELECT aktuseH.
3T0 rapaHTMpyeT TO, YTO PIFOOPOCKONNSA BCETAa BbINMOMHAETCSA HA HU3KO CKOPOCTM.

HS FLUORO (BbICOKOCKOPOCTHAA CKOMMAA)

CurHan BbIBOP CKOMUMK (FLUORO SEL) akTuBM3MpyeTca W3 CETeBOM nnaThl
LEHTPA/IbHOIO MPOLECCOPA. Korga oH P1.31 akTvBHbI/A (aKTUBHbINA L), BKIOYeHa
onTonapa U4. U3 3a6110kMpoBaHa B 3T0 BPeMsl, YUTOObI XpaHUTb HeaKTUBHbIM BXo4 HS PREP.
CurHan FLUORO SEL Takxe NepekntoYaeT CMrHaa roToBHOCTU NOAAMOLLIMIACA Ha CETEBYHO
nnaty UEHTPANIbBHOIO TMPOLIECCOPA B akTuBHoe coctosiHMe (L). 310 pgaet
BO3MOXHOCTb ~ (D/IFOOPOCKOMMUYECKOW  3KCMO3MUMM  ObITb  CAenaH C  O4YeHb  KOPOTKOM
MOArOTOBKOM, HE3aBMUCMMO OT TOr0, KaK BE/MKO YCTAHOB/NEHO BPEMS pa3roHa aHoja. Tak Kak
BO BpeMsi (D/IFOOPOCKOMUYECKON 3KCMO3ULMM  PACXOLYeTCHs Maro 3Hepruu,  roaTomy,
MoTeHUMaNbHas OnacHoCTb [AfA TPYO6KM (BO3MOXHOCTb PEHTreHOBCKOr0 W3/lyyeHus C
MOCTOAHHbLIM aHOZOM) HE3HAYUTE/IbHA.

HS SELECT (BbICOKOCKOPOCTHOW BbIEOP)
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JTOT CUrHan  aKTUBM3MPYETCS, YTOObLI BbICOKOCKOPOCTHO  CTaTop  BbINOHWU
BbICOKOCKOPOCTHOE  BpalleHMe aHofda BMECTO HWU3KOCKOPOCTHOrO BpalieHus. Ecnu
aKTUBM3MPOBAHO B TEYEHWE HU3KOCKOPOCTHOMO BpalLEeHMSi TO MPOMCXOAUT YCKOPEHME K
BbICOKOI CKOpOCTW. BkntoueHune curHana P1.30 (akTMBHbIA L) ynpaBnsieTca ceTeBov NnaToin
LEHTPAIBHOIO MPOLIECCOPA. Korga ontonapa U6 6yaet BkntoveHa, HS SELECT
aKTnBM3mpoBaH. COCTOSIHME 3TOr0 CUrHasa He COOTBETCTBYET CTaTopPy, KOrja akTUBM3MpOBaH
To/1bko HS FLUORO.

HS SPOT SELECT (BbIEOP BbICOKOCKOPOCTHOI O BPALLEHWA AJ1A 3CY)

370 ynpasneHne [LOMONHWTENbHONO BXOAa Hayana BbICOKOCKOPOCTHOro cratopa. Certesas
nnata LUEHTPAJIbBHOIO TMPOLECCOPA reHepupyeT P1.2 n U6 ynpaBnseT BbIXOLOM
KOrzia OHO aKTUBM3MPOBAHO.

TUBE 2 SELECT (BbIBOP 2 TPYBKW)

310 TakxXe ynpaenseTca ceteBoit nnaton LLEHTPAJ/IBHOIO MPOLIECCOPA. CwurHan
noctynaet Ha P1.32. Korpga BblbpaHa 2 Tpybka, BK/Io4eHO K9 n ofHa mapa KOHTakToB
aktususnpyet curdan TUBE 2 SELECT pgna cratopa.

HS VERIFY (BbICOKOCKOPOCTHOE TOPMOXXEHWE)

3T0 nepeknoYaemblii curHan u3 ctatopa. OH akTUBEH B TeYeHVEe TOPMOXKeHMs aHoga. Korga
BKMtoYeHne U7 akTtmBHO, P1.11 nepekntovaetcs yepe3 D9. VHdopmaums 0 COCTOSHUU
TOPMOXKeHUs cunTaeTcs ceTeBoi nnatoil LLIEHTPAJIBHOIO MPOLIECCOPA.

HS READY (BbICOKOCKOPOCTHAA TOTOBHOCTbD)

3TOT curHan nepefaéTcs BbICOKOCKOPOCTHbIM cTaTtopom. Korga BpallieHve aHozda [OCTUII0
ObICTPOAENCTBMS (HU3KOMO MM BbICOKOI0) CTAaTOP aKTUBM3MPYET 3TOT curHan. Bknrouvaetcs
U8 un P1.12 nepekntoyaetca 4epes DI10. 3Ta NMHMS CUMTLIBAETCA CETEBOW MnaTow
LIEEHTPAJIbHOI O NMPOLIECCOPA. 3T1a nuHMA TakXe nepekntoyaetcsd curHanom FLUORO
SEL w3 ceteBoii nnatbl LLEHTPAJIBHOIO MPOLIECCOPA.

Cnepfytowas crnpaBoyHas Tabnmua 411 CUrHaioB BbICOKOCKOPOCTHOIO cTaTopa:

Nwvia HanpasneHune* | P2 | AktuHoCTb** | [pavisep | NHgnkaums | CPU
HS PREP BbIXO/ 1 H3KNI U3 LD9 P1.34
HS FLUORO BbIXO/[, 2 HN3KNI U4 LD10 P1.31
HS SELECT BbIXO/ 3 HN3KNW U5 LD11 P1.30
HS SPOT BbIXO/, 4 HN3KW U6 LD12 P1.2
SEL.
TUBE 2 SEL. BbIXO/, 5 HIN3KO K9 LD5 P1.32
+24V.IF BbIXO/, 6
HS VERIFY BXO/, 7 BbICOKW U7 LD13 PI.11
HS READY BXO/, 8 BbICOKW U8 LD14 P1.12

*OTHOCUTENbHO CBSA3EI C MOMOLLBI0 MHTEP(eNCa CeTeBOM MaTbl PEHTreHorpagum
** oTHocutenbHO GND.IF

4.2.3.1.4 CurHanbl NOLKNOYEHNA
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Kaxpgas Tpybka vmeeT 4 curHana MoAk/IYeHUd, KoTopble ceteBas nnata LIEHTPAJIBHOIO
MPOLECCOPA CuMTbiBaeT. Bce 3TWM curHanbl NoMyyaeT ceTeBasi MnaTa MHTepdeica
peHTreHorpamm 4epes onTonapbl, W nocblnatoTca K ceteBo nnate LEEHTPAJIBHOIO
MPOLIECCOPA Ha ypoBHe TTL.

MNogknoveHne Pasbém / BbiBO4 | OnTonapa | NHavkauyms | CPU

O6uiee noaknoyeHue 1 P11.2-P11.4 uUl13 LD20 P1.13
Onacparma 1 P11.3-P11.4 ul2 LD19 P1.14
Tpy6ka 1 ropsyas P9.1-P9.2 Uil LD18 P1.15
Tomo 1 BblbpaHO P7.1-P7.2 U10 LD17 P1.16
O6LLee nogkyeHne 2 P13.2 -P13.4 uUi15 LD22 P1.13
MoakntoyeHne guadgparmbl 2 P13.3 -P13.4 ul4 LD21 P1.14
Tpybka 2 ropsyas P17.1-P17.2 uls LD24 P1.15
ToMO 2 BblGpaHO P15.1 -P15.2 Ul6 LD23 P1.16

CeteBas nnata LEHTPAJ/IbBHOIO NMPOLIECCOPA vMmeeT Habopbl CUrHaMoB: TONbKO 4 BXo4a U
OAVH [BONHOrO MOAK/HOYEHUS, MOAKIHOYAKOLWMA 3MUTTEPbI COOTBETCTBYHOLMX TPaH3UCTOPOB
onTtonap. B 3aBucMmMoCTK OT Bbl6paHHO TpybKkK, K9 noakntovaet oanH 13 curHanos TUBEL nnn
TUBEZ2, TakuM 06pa3oM npefocTaBnseTca OfHOM M3 ABYX HabopoB onTonap npv OTKAHYEHUM
Aapyroit.  CocTosiHMe  MOAKMIOYEHWS  HeaKTMBHOM  Tpy6KW, cnefoBaTenlbHO,  CTaHOBUTCA
HECOOTBETCTBYHOLLNM.

Elle oguH curHan npefycMOTPEH ANS UCCef0BaHUA MOLKNOYEHWs, YTOObI NepeknoyaTesb 4Bepn
6b1/1 3aKpbIT. OH JO/MKEH NOAKMOUNTL + 24V.IF n3 P5.2 k P5.1 v ontonapa U9 nepekntoyaet P1.17
B HOJb.

4.2.3.1.5 [BepHOi nHAMKaTOp

3T0 BLIXOL NUTAHWUA AN BK/OYEHUA N1amMMoykn " He BXOAWUTL", 4TOObI 06eCneynTb BULUMYHO
VHOMKauMo B npouecce 3kcnosvumun. Korga aktmemsmposaHa MNOAMOTOBKA (PREP), wu3
ceteBoii nnatbl LIEHTPAJIbHOIO MPOLUECCOPA, noctynaet curHan Ha P1.34, koTopblii
BK/IHOYaeT TBepaoTensHoe pene Ul (DP6610 nnn DPA6119) n oHo nogaét HanpsbkeHue IF VAC Ha
P4.1n P4.2.

Harpyska Ha P4 fo/mkHa 6bITb Pe3UCTUBHAsA U BbIXOAHOM TOK He 60/bLue YyeM 1A.

4.2.3.1.6 MNoaknoyeHve punbTPoB

310 nofkYeHne obecreymBaeT  3KCnyataumio  (OUALTPOB  A4N1s  (DIFOOPOCKOMUYECKMX
nccnepoBaHnii. CurHansl FILT1 n FILT2 u3 ceteBoit nnatel LLEHTPAJIBHOIO MPOLIECCOPA
nogatorca Ha P1.4 n P1.3 cooTtBeTcTBeHHO M BKMtoyaroT K1 v K2 cooTBeTcTBEHHO. Cxema
ApaiBepa pene pasmMelleHa Ha ceteBoi nnate LLEEHTPA/IbHOIMO MPOLIECCOPA. OpgHa rpynna
KOHTAKTOB Ka)Xk[I0ro pesie NoAK/NH0YeHa K pa3bémy P3.

dunbTp BbiBogbl P3 Pene Wnavkaunsa | CPU (UIM)
1 4 (NC) -5 (C) -6 (NO) K1 LD1 P1.4
2 1 (NC) -2 (C) -3 (NO) K2 LD2 P1.3

4.2.3.2 PazbéMbl
Pl CeteBasi nnata KOHTponnepa Pa3béM NeHTOUYHOro Kabens, BUIKa

1 O0uUT9 CrapT ycTpoiicTsa (aKTMBHbIA L)
2 O0UT6 Bbi6op HS 3CY (spot) (akTuBHbIN L)

56



coO~NO Ol bW

OUT5
OouT4
OuT3
ouT2
OUT1
OuTO

9,10 DGND

11
12
13
14
15
16
17
18
19
23
27
30
31
32
33
34

2

P
1
2
3
4
5
6
7
8

3

P
1
2
3
4
5
6

P4

1 TwutaHue AC

IN7
HS_READY
IN5
IN4
IN3
IN2
INI
INO

.22

. 26

.29
OuUT?7
FL.SEL
TUBE2 SEL
NC
PREP.

TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

®unbTp 2 (AKTUBHBINA L)
®unbTp 1 (AKTUBHBINA L)
Bbi6op ycTpoiicTBa 4 (aKTVBHbIN L)
Bbi6op ycTpoiicTBa 3 (aKTUBHbIN L)
Bbl6op ycTpoiicTBa 2 (aKTVBHbIN L)
Bbl6op ycTpoiicTBa 1 (aKTVBHbIN L)

HS ctapTep npaeamBblii (HS TOPMO3 HEaKTMBHBIN) (aKTUBHBIN L)
HS cTapTep BbINOAHW/ Pa3roH (aKTUBHbIN L)
O6uee noakntoyeHne OK (akTuBHbIN L)
Onadparma nogkntoyveHa OK (aKTuBHbIN L)
Tpy6ka He ropsayasn (OK) (akTuBHbIN L)
Bbl6op TOMO (aKTVBHbIN L)

[lBepb 3aKpbiTa (aKTUBHBIN L)

YCTPONCTBO roTOBO (aKTWBHBIN L)

NC

DGND

NC

BbICOKOCKOPOCTHOW BbI6OP (aKTUBHBIN L)
Bbl6op pexxuma gitooporpadum (aKTBHbINA L)
Bbi60p TpyOKM 2 (aKTUBHbIN L)

MoaroToBka (akTUBHLINA L), BKN. namnoykuy "He BxognTs"

BbicOKocKopoCcTHOM cTapTep  Phoenix, Bunka
HS nogrotoska
HS ¢ntoopockonus
BbICOKOCKOPOCTHOM BbI6OP
Bbi6op HS 3CY (spot)
Bbi6op TpyoKku 2
Bbixopg + 24V IF

MNposepka HS

HS rotoso

PunbTpsbl

®dunbtp 2 NC

Phoenix, Bunka

®dunbTp 2 061K

dunbtp 2 NO
®unbTp 1 NC

®dunbTp 1 06w

®unbtp 1 NO

OcselyeHve asepn  Phoenix, BUika

2 KoHTaKT BK/toYeHMst nuTaHns AC HeidTpanb

P5

P6

P14, P16

3akpbiTve ggepy  Phoenix, Busika
1 TlepekntoyaTenb BXOAHOM [ABepU
2 Bbixog + 24V IF

. P8

Pewetka (Bucky) Phoenix, Bunka
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1 YcTpoiicTBO rOTOBO

2 CrapT ycTpoiicTBa

3 TlwutaHne AC

4 MutaHne AC HeiTpanb

P7, P15 Tomorpaduyeckunin Bxog Phoenix, Bunka
1 Bbi6op TOMOrpaduyeckoro Bxoga
2 Bbixog + 24V IF

P9,P17 ToakntoyeHue TemMnepaTypHbIX AaTYnKoB TPYOkM  Phoenix, Bunka
1 Bxop TeMnepaTypHOro gatymka Tpyoku
2 Bbixog + 24V IF

P10, P12  BbIxog nofkntoyeHus guagparmsl  Phoenix, BuUka
1 TMMogkntoueHune nutaHusa AC
2 TMutaHne AC HeilTpasib

P11,P13  ToakntoyeHns  Phoenix, BuUnka
1 NC

2 Bxop 06L1ero NoaKIYeHns

3 Bxopg nogkntoueHns gnadparmbl

4 Bbixog + 24V IF

P18 WHTepdeiic NoAKNKOYEHNSI CETEBOI NnaTbl (PIHOOPOCKONNM
Pa3béMm NIeHTOYHOr 0 Kabens, BuKa

1.4 Bbixog + 24V IF

5..8  3emnsiHoli Bbixog IF

9..11 Bsbixog + 24V LOG

12 ..14 3emnsaHoli Bbixog LOG

P19 JlnHeiHbI BXOA ~ Phoenix, Bunka
1 TMutaHne AC
2 MutaHne AC HeliTpaib

4.2.3.3 CBeToamoabl

Ceetognog  ®PyHKUUA O6bsicCHeHMe

LD1 Ounbtp 1 BKJ1. - aKTMBM3NpoBaH

LD2 dunbTp 2 BKI/1. - akTuBM3MpoBaH

LD3  Yctpoiictso 1 BKJ1. - ycTpoiictso 1 BbI6paHo
LD4  Yctpoiictso 2 BKJ1. - ycTpoicTBo 2 BbI6GpaHoO
LD5  Bbibop TpybKM 2 BKJ1. - BblbpaHa Tpy6Ka 2
LD6 CrapT ycTpolicTea BKI/1. - curHan akTnBnsnpoBaH
LD7  YcTpoiictso 3 BKJ1. - ycTpoiicTBo 3 BbIGpaHO
LD8  ¥YcrtpoiicTso 4 BKJ1. - ycTpoicTBO 4 BbIGpaHO
LD9 Mogrotoska HS BKIJI. - aKkTMBHA

LD10 HS dnrooporpagms BKJI. - akTmBHa

LD11 Bbli6op BbiCOKOI ckopocT  BKJ1. - BbibpaHa BbICOKas CKOPOCTb
LD12 Bskibop HS 3CY (spot) BKJ1. - aKTWBHbII

LD13 Tlposepka HS BKJ1. - akTuBHa (pOTOP, HE TOPMO3ALLMIA)
LD14 HSroToB BKI/1. - BpateHne OK
LD15 [iBepHoi1 BKNOYaTe b BKJ1. - aBepb 3akpbiTa (OK)
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LD16
LD17
LD18
LD19
LD20
LD21
LD22
LD23
LD24
LD25
LD26

TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

YCTpOWACTBO roTOBO BKN
Bbi6op Tomo 1 BKJ1
Temnepatypa Tpyoku 1 BK/
Onaparma 1 nogknoveHa BKJ1
O6uiee noaknoyeHne 1 BK/1
Onaparma 2 nogknoyeHa BKJ1
O6uee noagknyeHue 2 BK/1
Bbi6op ToMO 2 BKJ1
Temnepartypa Tpyoku 2 BK/
+ 24V IF

+ 24V LOG

4.2.3.4 TOYKN TeCTUPOBaAHUSA

Touka
TP1
TP2
TP3
TP4

. - YCTPOWCTBO rOTOBO, CUIHA/ aKTUBHbII

. - BbI6GOP TOMO 1, BXOA aKTUBHbII

. - Temnepatypa Tpy6ku 1, nogknroveHne OK
. - MOAKNHOYEHNE NPeLCTaB/IeHO

. - MOAKNHOYEHNE NPeLCTaB/IeHO

. - MOAKNHOYEHNE NPeLCTaB/IeHO

. - MOAK/MOYEHME NPeaCTaB/eHO

. - BbI6GOP TOMO 1, BXOA aKTUBHbII

. - Temnepatypa Tpy6km 2, nogkntoveHne OK

®yHKUna CBA3aHHOe ynpas/ieHune

+24V IF
GND IF
DGND (LOG)
+24V LOG

4.2.3.5 CpefcTBa ynpaseHUs

YnpaeneHve ®@yHKLUA

TR1 KoMMyTaLmMA BXOAHOro HanpsxeHua AC:
J1.2-J2.2 220-240VAC

J1.1-J1.2nJ2.1-J2.2 110.. 120VAC

J1,J2

4.2.3.6 NnaBKKWe nNpegoxpaHnTenu
MpepoxpaHnTeib 3HaYeHne

Fl

F2
F3
F4

T315mA
T500mMA
T100mA
T5A
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TexHU4eckKoe onucaHue nNuTaroLLero ycrpoictea TOP-X
4.2.4 CeTeBas nnarta cBsi3n goitoopockonmyeckoro nHtepdeiica (TXFIF)
4.2.4.1 PaboTa

CeTeBast nnara MHTepdeica (aroopockonum obpabaTbiBaeT BCe CUTHa/bl, 06bIYHO CBA3aHHbIE C
(h/IFOOPOCKOMUYECKUM YCTPOMCTBOM M/OC BCE CUrHambl ogHoro 3CY (spotfilm ycTpoiicTsa)
((boToKamepbl) U ofiHOW KMHOKaMepsbl (spotfilm kamepsbl). LindpoBble BXOAbI ONTOM30NMPOBaHbI U
LM(pPOBbIE BbIXOL4bI peann30BaHbl Ha pene. IMeeTcs Takxe aHasoroBblil kaHan ana pabotel ABS
(ABTOMATMYECKO CTabunnsaumm SpKocTm).

CeTteBas nnata UHTeperica atoopockonum anutbiBaeTcs oT 110VAC nnm 220VAC 1 13 ceTeBoM
nnatbl MHTepeica peHTreHorpagum. HanpsxkeHne 110VAC unm 220VAC ncnonb3yetcs ToMbKO
ANs 06ecrneyeHns NOCTOAHHOIO HanpsXXeHns + 12VDC AN aHanoroBoi 3MeKTPOHWKN Ha CETeBOM
nnate. TpaHcdopmatop TR1 nonyyaet Bxopsuwiee Hanps>keHve AC 1 BR1-C10 o6ecneunsaet
BXOZHOe HanpsbkeHne (MHAnumpyemoe LD11) ana ctabunusaropa HanpskeHns U10 (7812).
HanpsxeHne + 12VDC MOXeT u3MepsaTbes mexay TP2 n TP3 (3emns). OA4HO HanpshkeHue
24VDC o6ecneunBaeTcs U3 CETeBOIN NnaTbl MHTEpdeica peHTreHorpagum (+24V LOG n DGND)
1 CBA3AHHO C NIOrMYecKnMmM cxemamu ceteBoi nnatbl LEHTPAJIBHOIO MPOLIECCOPA. Apyroe
HanpsokeHne (+24V IF n GND.IF) nonHOCTb0 M30/IMPOBAaHO WM UCMOMb3YeTCcAa A/ CBA3M C
MOMOLLbIO MHTepdeiica.

CeTeBasd nnata MOXeT ObITb HasHayeHa Ana TPyoku 1 munm TpyoOKM 2 C MOMOLLLIO NEPEXOLHOro
ycTpoiicTa J2. B 3aBUCMMOCTM OT 3TOF0 Ha3HauyeHUs BCe LM(pOBble BXOAb! MOAKIHOYAOTCA WK
ONOKMPYIOTC B OAHO W TO e BpeMs Korfga BbloupaeTcs TpyOka W3 CeTeBOM Nnathbl
LEHTPANBHOIO MPOLIECCOPA.

Ecnun, HanpuMep ceTeBas nnata yCTaHOB/EHa, YT06bI ynpasnaTs Tpyokon 1 (J2 1-2) n P1.12 (Bbi6op
2 Tpybku) HeakTmBeH M K1 He BK/HOYEHO, CrefoBaTe/lbHO, BCE OMTOMApbl MOAKMOYEHbI (MX
AMUTTepbl NOAKNIOYEHbI K 3emne). Ecnm BbibpaHa 2 Tpybka, onTonapbl He MOryT aKTUBM3UPOBATb
no6yto nHno LLEEHTPAJTIBHOIO MPOLECCOPA (aKTuBHBbINA L) .

[anee  CNUCOK  CUrHanoOB  WUHTepdelca,  CrpynnupoBaHHbIn  And  (YHKLUMOHA/bHbIX
(h1FOOPOCKOMMYECKUX YCTPOMCTB.

4.2.4.1.1 9CY (Spotfilm ycTpoiicTBO, hoTOKaMepa)

3CY nogkntovaetca K P3. Bce Bxogbl nonydyatoT +24V.IF (BbiBog 8), BO3Bpallarolimecs OT
TpebyeMoro nepexoAHOro yCTponcTaa Umn nepektoyarens.

OYHKUMA HanpasneHve | BbiBog P3 | Opaiisep | MHankaumsa | CPU
Kcnosunymsa BXO[4 1 U6 LD6 P1.25
Moarotoeka BXO/, 2 U5 LD5 P1.26
lNogroToBka BXO/4 3 Ul LD1 P1.23
(htoopoCKONmM
BkntoyeHwne BXO/4 4 U2 LD2 P1.24
(hntoopoCKONmM
Ty6yc B BXO/, 5 U3 LD3 P1.17
BbicTpoaeincTBYOLWNIA BXO. 6 U4 LD4 P1.18
pexunm
KoHeL, aKcnosuymm BbIXO/, 7 K2 P1.13
+24V.IF BbIXO/ 8
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TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

MepBble fOBa curHana (9KCMO3WUWMA M MNOAFOTOBKA) MOryT  WCMONb30BaThCsl,  UTOObI
MHULMANM3MpoBaTh PEHTreHorpagmueckyto akcnosvuyuo 13 ICY (spotfilm yctpoiictea) (spot
akcnosuuun (Ha NnéHky B OCY)). O6paTnTe BHUMaHMe, YTO Ta Xe caMast (hyHKLMS [OCTYMnHa 13
BX0/fa KMHokamepbl (spotfilm kamepbl). Bbibop aenaetcs ¢ nomoLLsto pene K3.

Bcsknin pa3, korga BXof akTueu3vpoBaH (nogaétca + 24V), COOTBeTCTBYHOLWAS onTonapa
BK/IOYAETCA W MEPEK/oYaeT COOTBETCTBYIOLLYHO NMHUIO Pl B HOMb. COCTOSHWE BXOLOB MOXET
ObITb MPOBEPEHO Ha COOTBETCTBYOLEM CBeTOAMOAe. [NA MepBbIX [ABYX CWUrHaMOB, OAHAaKO,
VHAMKaLMSA COCTOSHUA OTHOCUTCA 1 K BXofam KuHokamep (spotfilm kamepsbl), ecnv BkoueHo K3.
Bbixoa OKOHYaHMA 3kcnosuumm ynpasnsetcs pene K2. OH MOXET 6biTb CKOHMIypUpoBaH
NepexoAHbIM YCTPOCTBOM J3, KOTOPbIA MOXET ObITb MHBEPTUPOBAH, €CM Heobxoanmo ana ACY
(spotfilm ycTpoiicTsa).

4.2.4.1.2 Kunokamepa (Spotfilm kamepa)

KrnHokamepa nogknoyaeTca K P4. Bce Bxofabl akTveusmpytotcs +24V.IF (BbiBO4 5), KOTOpOe
BO3BpaLLaeTCs C NepexofHOro yCTPONCTBa Un Nepektoyartens.

OYHKUMA HanpasneHve | Boisog P4 | Opaiteep | NMHankaums | CPU

JKcnosunumsa BXO/, 1 U6 LD6 P1.25

lNoaroToBka BXO/, 2 uUs LD5 P1.26

Bbibop Kamepbl BXO/A 3 U7, K3 LD7 P1.19
BXO/ 4 U8 LD8

+24V .IF BbIXO/, 5

GND.IF BbIXO/, 6

MepBble fABa curHana (SKCMO3MUMA W MOATOTOBKA) WUCMONL3YETCA A1 UHMLMan3auum
PEHTreHOrpagnyecKoin aKcno3nuum 13 KuHokamepsl (spotfilm kamepbl). O6paTtuTe BHUMaHWe, YTO
Ta Xe camas (hyHKums pocTtynHa u3 Bxoga ICY (spotfilm ycTpoiictea). Bbibop fenaetcs c
MoMoLLbH0 penie K3, KOTopoe ynpaBnseTcs HenocpeLCcTBEHHO BXOLHbIM CUTHAIOM Bbl60pa Kamepsbl.
CnepoBatefibHO, KuHokKamepa (spotfilm kamepa) wumeeT npuoputeT Hag JICY  (spotfilm
YCTPOICTBOM).

Bcakuid pa3, Korfga BXof akTusumauposaH (mogaérca + 24V), cOOTBETCTBYHOLWlas onTonapa
BK/IOUAETCA U Mepek/oyaeTcsa CooTBeTCTBYOWAA NMHNUA Pl B HOMb. COCTOSHWE BXOLOB MOXET
ObITb MPOBEPEHO Ha COOTBETCTBYHOLLEM CBeToAMode. [ns nepBblX ABYX CUrHaNOB, OAHAKO,
NHAMKaLWA COCTOSAHUSA OTHOCUTCA M K BXO4aM KMHOKamepbl (Spotfilm kamepbl), ecnn He BKIKOYEHO
K3, T0 ecTb KnHokamepa (spotfilm kamepa) He BblbpaHa.

42413 YPU

YPW nogkntovaetcs K P5. TONbKO OrpaHUYeHHOe YWUCM0 CUTHAMIOB CBSI3aHO C CETEBOW NiaTol
nHTeperica aroopockonuu. Lindposble BXOAbI akTUBU3NPYIOTCS HanpskeHnem 24 .. 48VDC.

DYHKLMA HanpasneHve | BoiBog P5 [Opavisep | NHgukaums | CPU

MOPT A BX0O/[ 1,2 U1l LD9 P1.20
NOPT B BX0O/[ 3,4 ui12 LD10 Pl1.21
NC 5

+12VvDC BbIXO/, 6

PMT BX0O/[ 7 Pl1.1
AGND BbIXO/, 8
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BeakuiA pa3, korga BXOL akTvBu3vMpoBaH (nogaétcs + 24V) CoOTBETCTBYHOLAsA onTonapa
BK/IOYaETCA, Mepek/oyas COOTBETCTBYHOLLYIO IMHUIO Pl B HOMb. COCTOSAHME BXOL0B MOXET ObITb
MPOBEPEHO Ha COOTBETCTBYHILLIEM CBETOAMOLE.

Ha Bxoa PMT nogaétcs aHa/oroBblii CUrHan ot (hoTOyMHOXUTENA (AeTekTopa spkocTn). ObpaTHas
CBA3b APKOCTM M3 BUAEOKaMepbl MpUEMSIEMa TakXe Mpy YCM0BUM, YTO aBTOMAaTUYeCKOoe
ynpaeneHue ycuneHus (AEC) kamepbl He BO3AENCTBYET Ha 3TOT CUrHan. 3TOT aHaIorOBbIA CUTHa
nofaércs K ceteoi nnate LLEEHTPAJ/IbHOIO MPOLIECCOPA uepes Pl.I, koTopblii ncnonb3yeTtcs
[151 BbINOSHEHUSA (DYHKLIMX aBTOMATMUYECKOI cTabunmnsaumum apKkocTu.

4.2.4.2 Pa3bEmbl
CXIl Bsog suaeo (Bxon) BNC posetka
CX2 Bsog Buzeo (BbiBog) BNC poseTka

Pl CeTeBas nnara KOHTposinepa  Pa3bém NeHTOYHOro Kabens, Buka

1 ABS + Bbixog curHana ABS (+)

2 ABS- Bbixog curHana ABS (-) (DGND)

3,4 DGND

5.11 NC

12 TUBE2_SEL Bbi60p 2 Tpy6Ku (aKTUBHBIN L)

13 XRAY-ON. PeHTreHOBCKOE M3/yyYeHne BKIOUEHO (aKTUBHbIN L)
14..16 NC

17 IN8 Tybyc B (aKTUBHbIN L)

18 IN9 BbICTPOAENCTBYHOLLMIA PEXMM (aKTUBHbIN L)

19 IN10 Bbi6op Kamepb! (aKTVBHBbINA L)

20 IN11 MOPT A (akTuBHbIN L)

21 IN12 MOPT B (akTuBHbIN L)

22 NC

23 FOOT.SW  3anpoc nofroToBKM (pt00pocKonumn (aKTuBHbIN L)
24 FL.RDY 3anpoc aKcno3numm giroopocKonun (akTUBHBIA L)
25 D.EXP 3anpoc 3KCrno3unumm ycTpoincTea (aKTUBHbIN L)

26 D.PREP 3anpoc NoAroTOBKM YCTPOMCTBA (aKTWBHbIN L)

P2 VHTepdeiic ceTeBo nnathbl h/IK0OPOCKONMUN PasbéM NeHTOYHOO Kabens, BUka
1.4 Bbixog + 24V IF

5.8  3emnsaHoli Bbixog IF

9. 11 Bsbixog+ 24V LOG
12 .14 3emnsaHoii Bbixog LOG (Cm. TakxKe nepexofHoe yCTpoincTeo J1)

w

ACY (Spotfilm ycTpoiictBo)  Phoenix, Buika

3anpoc 3KCrno3nLUmy peHTreHorpaumn BXos

3anpoc NoAroTOBKM peHTreHorpagun BXog

3anpoc NoAroTOBKM (PIKOOPOCKONUM BXOA, (HOXHAA nejasb)
3anpoc 3Kcno3numm KoopPOCKONMUN BXOS,

Tybyc B BX0j,

BbICTPOAENCTBYIOLLMIA PEXXMUM BXOL

OKOHYaHwe 3KCMo3nLUK BbIXOL

+ 24V |F BbIx0of,

O~NO OIS~ WNPEFL T

P4  KwuHokamepa (Spotfilm kamepa)  Phoenix, Bunka
1 3anpoc 3KCno3unLmMm peHTreHorpagumn BXoa
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3anpoc NoAroToBKU PeHTreHorpamum BXos,
Bbi60op KMHOKamepb! (Spotcamera)

+ 24V IF BbIxof
GND IF Bbixog

SOk wWN

P5 Pa3bém YPU Phoenix, Bunka
1 MopT A (+)
2 MopT A (-)
3 MopT B (+)
4 MopT B (-)
5 NC

6 MutaHne + 12V BbIXog,

7 CurHan ABS Bxog (PMT)
8 AGND

P6  JlnHenHblli BXOog ~— Phoenix, Bunka
1,2 TntaHne AC BXxog

4.2.4.3 CeToanobl

Ceetognog  ®PyHKUUA OO6bsicHeHWe
LD1 3anpoc nogrotoBku atoopockonun  BKIJI. - 3anpoc akTUBHbIN
LD2 3anpoc akcnosuumm dontoopockonun  BKJ1. - 3anpoc akTuBHBbIi
LD3 Tyb6ycs BKJ1. - curHan akTUBHbIi
LD4 BbICTPOLEACTBYHOLLMIA PEXXNM BKJ1. - GbICTPOAENCTBYOLWMIA PEXMM 3arpoLLeH
LD5 3anpoc noarotoBku peHTreHorpaguyu  BKJ1. - 3anpoc akTBHbIN
LD6 3anpoc akcnosuumm peHTreHorpagum  BKJ1. - 3anpoc akTUBHbIN
LD7 KwuHokamepa (Spotcamera) BblbpaHa  BKIJ1. - spotcamera BX0[, aKTUBHBIA
LD8 He ucnonbayeTtca
LD9 TMMopT A BKJ1. - aKTUBU3UPYIOLLMIA CUTHAN
LD10 MopTt B BKJ/1 - aKTMBU3UPYIOLLLMIA CUrHAN
LD11 lNuTtaHne ana aHaioroBbIX CXeM
4.2.4.4 TecTnpyemble TOUKHN
Touka ®PyHKuma CBsdA3aHHOE ynpasnieHue
TP2 TutaHue + 12V (4na aHa10roBbIX CXeMm)
TP3 AGND
4.2.4.5 CpefcTBa ynpas/eHUs
YnpaeneHvne ®yHKLUA
J2 CenekTop Tpy6Ku
J3 MonApHOCTb CUTHaMA OKOHYaHMS 3KCMO3nLum
J8  3emnsa sugeocurHana
J12 MogkntoyeHme 75 OM K BUAeoCUrHany
J10, J11 MoakntoyeHve BxogHoro AC Hanps»keHus K TR1:
J10.2-J11.2 220 .. 240VAC
J10.1-J10.2 1 J11.1-J11.2 110.. 120V AC
4.2.4.6 MNnaBKuve npefoxpaHNTenn
MpepoxpaHutens 3HayeHue
Fl N63MA
F2 N63MA

63



TexHU4eckKoe onucaHue nNuTaroLLero ycrpoictea TOP-X
4.2.5 CETEBAA NNATA CUTHAJIA ABS (TXABS)
4.2.5.1 Pa6oTa

Ha ceTeBoii nnate nHTepgerica dptoopockonuu (TXFIF) yctaHoBneHa ceteBas nnata (TXABSL),
KoTopasd o6pabaTbiBaeT BugeocurHan u3 YPWU wn obecrneumBaet DC curHanom ABS
(aBTOMaTMueckas ctabunmsaumsa apkoctu) ceteByto nnaty TXCTR. Cetesad nnata TXABS1
MOXET Takxke nonyyatb curHan ABS (OT Kamepbl) KOrja OH aBTOMATMYECKM KOMMeHCUpyeT
CMellleHMe U obecrneumBaeT COOTBETCTBYHOLWMIA ypoBeHb. CurHan ABS o6pabaTbiBaetcs, W
napaMeTpbl PEHTTEHOBCKOrO M3/Ty4YeHUs N3MEHSAHOTCA CUCTEMON, YTOObI 06ecneynTb NMOCTOAHHYHO
APKOCTb N306paXKEHNS.

4.2.5.1.1 O6bpaboTkKa BaeocurHana

AC BugeocurHan nogkntouvaetca K nepsoii crtyneHn ycunutens (U3A5 R4, R7). OH umeeT
ycunenne 1.5, cnegosaTenbHO, HOMWHa/IbHBIA BXOAHOM BUAeOCUMrHan spkoctv 700mV 6yaet
amnantygoin 1.05V. Tak Kak ceTeBas nnata UMeeT TONbKO OfJHO NuTaHue ycunutens + 12V, To
BUPTYa/lbHast 3eM/I paBHA B MOJIOBUHE HaNpshKeHus nuTaHus (6V). 3Ta BUPTyaslbHas 3eMsis
co3aaétca ¢ nomollbo R10 1 RIL n nogkntodeHns C4 n C9.

BTopast CTyneHb BOCCTaHaB/IMBaET MOCTOSHHbIA YPOBEHb YEPHOro BMAEOCUrHaNMa. TeKyLiniA TOK
yepe3 R9, co3gaét nageHve HanpskeHne Ha DI n D2, Takum 06pa3oM NOCTOAHHOE HarnpsiXeHue Ha
aHoge DI npnbnmsmtensHo paBHo 1.2V. U3C nepeaaét aTo HanpshkeHre Ha C11, Taknum obpasom,
U3C paboTaeT Kak MOCTOSAHHbIA UCTOMHMK HanpshkeHus 1.2V. BuaeocurHan CoeanHeH co BTOPON
cTyneHbto (U3B, R185 R20) uepe3 C10. CurHan BACKPORCH aKTWMBHbIA MNpW HU3KOM
COCTOSIHAM, KOrja MepBOHAYa/IbHbIA  BUAEOCUIHAI HA YPOBHE YepHOro. JTOT  CUrHan
nuBepTUpyetcad USD. Korga 3akpbiBaeTcs aHanorosblit nepekntoyvatens USC, C10 paspsikaeTcs
Tak, 4Tobbl BXOZL BTOPOW CTyneHu (J5) 6bin1 nepemMelleH K ypoBHiO 1.2V, Bbixogswmm n3 U3C.
3aTeM aHa/1I0roBbIN NepekntoyaTeNlb OTKPbIBAETCS, M CXeMa MOLAEPXKMBAET 3TOT YPOBEHb YEPHOIO
(1.2V). Tak Kak ypoBeHb YepHOr0 BOCCTaHAaBNMBAETCA NPU KXKAO0W roOpn30oHTaNbHON nnHUK TV, To
HanpshkeHue 6yaeT Bcerga paBHO Kak Ha Bbixoge U3C (1.2V). OyeHb He6O/MbLLOK Apeid YpoBHS
YEPHOro MOXET MPOUCXOANUTL MEXAY ABYMA MOMSMU, HO 3eKT He3HauuTeneH. BugeocurHan c
BOCCTAHOB/IEHHLIM YPOBHEM YEPHOIO MOXET 6bITb NPOBEPeH Ha J5.

YcuneHve BTOPOI CTYMeHW 2, CnefoBaTefibHO, aMnaUTyda KOMMOHeHTa apkocTh 2.1V, koTopoe
CYMMUpYeTC C YpPOBHeM uepHoro 2.4V. [pyrMmu cfioBaMu MonHas amnauTyfga curHana Ans
yepHOro n3obpaxeHus 2.4V un 4.5V gns 6enoro n3odpaxeHus.

4.2.5.1.2 BblgeneHne CUHXPOUMMYNbCOB

[na obpasoBaHus curHana ABS cHavana JO/mKHO ObITb YCTaHOB/IEHO AOMUHMpYOLLee rone. Ans
3TOM Uenu [OMKHbl ObiTb M3BMIEYEHbl W3 BUAEOCUrHAMA rOPU3OHT&/IbHblIE W BEPTUKa/IbHbIE
CUHXPOUMMYNbCbl. Kpome TOro, cxema BOCCTAHOB/IEHWUS YPOBHSA YepHOro TpebyeTcs BblaeseHve
nmnynsca (BACKPORCH), KoTopblii ABNSETCA aKTWBHbIM MOC/Ae KaX4oro rOpU30HTasIbHOMO
CUHXpOUMMYbCa.

BblgeneHne CMHXPOMMMNY/IbLCOB MPOM3BOANTCA CNeLMaM3MpoBaHHON NHTErpasbHON MUKPOCXEMOIA
(U1 - LM1881). 3ta Mukpocxema nonyyaeT sugeocurHan (VBUFF) nocne nepsoii CTyneHn yepes
C3. WHTerpanbHass MUKpOCXemMa MOXET OblTb HaCTpOeHa Ha 4acTtoTy JIMHUM MpocmoTpa
BUAEOCUTHaNa, W3MeHAd 3HayeHue pesncTopoB C Momoubio BbiBOZoB RSET. [lBa 3HayeHus
pesncTopa BbIGUPAtOTCS MepexofHbIM YcTpolicTBom JP5. [Ana ctaHgapta TV C HOpMa/bHOM
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paspeLuaroLLein cnocobHocTbio (625 mnm 525 cTpok) JP5 oTKpbIT, ANd cTaHAapTa TV C BbICOKON
paspeLuaroLLein cnocobHocTbHo (1249 unmn 1049 cTpok) JP5 3aKpbIT.

OTAenbHO BblAeNeHHbIe CMHXPOUMMYNbCbl U curHan BACKPORCH moryT 6biTb NPOBEPEHHbI Ha
TeCTMPYeMbIX TOUKaX: Ha J7 (CTPOYHBIA CUHXPOUMNY/LC), Ha J8 (KagpoBblii CUHXPOUMMNY/ILC) U Ha
J9 (BACKPORCH). Bce Tpy curHana akTvBHbI NMpy HYy/e.

4.2,5.1.3 JomuHupytoLee nose (ZOMUHaHTa)

CurHan ABS (hakTuyecku cpegmHa u3 BupgeocurHana. CpefHsas cocTaBnawoLlasi, OAHAKO, He
[O/MKHa ObITb MpPOM3BeAeHa CO BCE NPOAO/MKUTENILHOCTU CTPOK TV WM Kagpa, a TOMbKO C
OCHOBHOM  4acTuM  (DAKTUYECKOM  MH(opMaumMn  ApKOCTU  (CofepXKallero  M306paxeHns)
cogepxaleiics B curHane. Kpome Toro, BbIXo4HOe OKHO M306paxeHns YPW Kpyr, cnefoBaTtesibHo,
BOCMPOV3BOAMMOE 1300paXKeHe - TOIbKO KPYroBas 061acTb BHYTPY NPAMOYTro/bHOro akpaHa TV.
Kpome TOro, coctaensatoLLlas cpefHss 06nacTb fanee A0/MKHA ObiTb YMeHbLUIEHa, MOTOMY YTO 3TO
KPYroBoe M306paxkeHne MHOraa 06pes3aeTcs BbIXOAHbLIMMU LLUTOPKaMK (3aCnoHKamMK) (amadparmoil,
ACY (spotfilm ycTpoiAcTBOM)) 1 3TV YepHble 06n1acTN Aenann 6bl YCPeAHEHHYH COCTaBASAOLLYHO
HeTOYHON. CpefHss cocTaBnsAowas OyaeT, cnefoBaTeNbHO, BOCMPOM3BEAEHA C YMEHbLUEHHOW
06/1acTV pa3mepa no AvaroHaaun, KoTopas Has3gaHa LOMUHUPYHOLLMM MOEM.

TXABSL1 ceteBasi nnata obecrneyvBaeT CepefuHy Ans MPAMOYroNbHOro LOMVHUPYIOLWEro Mosis.
JOMUHMpYtoLee None HacTpavBaeTcs TakuMm 006pa3oM, UTOObl MOKPbITb TPeTbio 4YacTb (TPeTb)
KpyroBoii 061acT M306paXeHns Mo FOpU30OHTaNM U BepTMKanu. Ecnm gomuHupytollee none
C/IMLLKOM 60/1bLUOE, BbIXOAHbIE LUTOPKX AMadparMbl MOryT YaCTUYHO HaKNafblBaTbCA Ha HEro u
MOB/IAIOT Ha CPEeAHIOKD COCTaB/AIOWY Nonsd. Ecnv none CAMWKOM Masio, Masblid 06bEKT WK
06/1aCTb 4aCTU TKaHW MOXET WCK/IOUUTEIbHO ONpefensiTb APKOCTb M3006paXkeHWs, KoTopas
ABNAETCA, He >XenaTenbHa AN WMCNOMb30BaHMA. [N19 KOPPEKTUPOBKM  AOMUHUPYHOLLEro MONs
3aMblKaeTCst NepexofHoe ycTpoincTeo JP2 n none 6yaeT BUAMMBIM Ha 3KpaHe.

JoMuHupytowee nosie AN MOMAYYeHWA CUrHaMa HacTpavMBaeTCd C  MOMOLLbIH  YeTbIpéx
MOHOYCTONUMBLIX MynbTUBMGpaTopoB. U7A cpabaTbiBaeT MO crafy CUMHXPOCUrHana U BblAaéT
nonoxutenbHbli (L-H-L) nmnynsc 6-8 mcek. (cuctema TV 50 ). STOT MMNYNbC MOXET 6bITb
nposepeH Ha J18 n ero AMTeIbHOCTL KOPPEKTMPYETCS ¢ NoMoLLbio P7, no cnagy aToro umnynsca
cpabaTbiBaeT U7B 1 KOTOpbI BblAAET NONOXKUTENbHLIA (L-H-L) umnynsc AAnMTenbHOCTLIO 5-6
MceK. ITOT UMMNY/IbC MOXET OblTb MpoBepeH Ha J19 W ero AAUTENbHOCTb KOPPEKTUPYETCH C
MOMOLLbIO P5. 3TO NofyyaeMblii CUrHaI KagpoBOoro MMMy/bca AOMUHMPYHOLLErO NONS.

CtpoyHas gnuHa opmupyeTtcs ¢ nomouwpto U8. UBA cpabaTbiBaeT Mo cragy CUHXPOCUrHana.
UBA BbIaéT nonoxutenbHblid (L-H-L) nMnynbc npoLo/mKUTENIbHOCTHI0 NPUGAN3UTENBHO TPETbE
yactu (TpeTun) OAMHOYHOM CTPOKM, 3Ta MeHbLLAA YacTb npoBepseTcsa Ha J20 v WrprHa uMnynbca
KOppekTupyeTca ¢ nomolbto P6. Cnaf aToro vMnysnbca Bbi3biBaeT cpabartbiBaHne U8B, KoTopast
BblLaéT  fOMUHMpYOWMA  curHan (DOMINANT) c  nOMOLWbB  KOTOPOro  nony4aercs
JOMUHMpYIOLWee nosne. JTOT WMMNY/NbC MOXeT ObiTb NpoBepeH Ha J3, W A/IMTENbHOCTb
KOPPEeKTUpyeTca ¢ NOMOLLb0 P4. AnnTensHOCTb MMMY/bCa paBHa NPUGAN3UTENBHO TPETLER YacTu
(TpeTb) OAMHOYHOI CTPOKWU. Ana cTaHgapTa TV ¢ HOpPMa/lbHOW pa3peLuaroLleli Crnoco6HOCTbLIO 3TO
npuénmsutenbHo 20 MKCeK, AN CTaHfgapTa C  BbICOKOW paspeluatoweli  Cnoco6HOCTbIO
npn6amn3uTenbHo 10 MKcek. MonyyeHHbI KafpoBbIn CUTHaN NOCTyMNaeT Ha BbIBOA copoca U8B.
CnepoBatenbHo, gomuHupytowmii curHan (DOMINANT) akTMBeH TOMIbKO Ha CTpoKax TV BHYTpU
MoJTly4eHHOr 0 Kagpa.
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3TU NONyyYaemble CUrHabl MOTYT ObiTb MPOBEPEHbI 1 OTKOPPEKTMPOBaHbl C MOMOLLHO
ocuunnorpaga, HO MPAKTUYECKUM HAMHOTO MPOLLUE 3aKPbiTb MNEPEX0AHOe YCTPOICTBO JP2 ©
Ha6MAaTb AOMUHMPYIOLLIEE NOoNe Ha akpaHe TV.

4.2.5.1.4 YcpeHEHHaa cocTasnsaoLLan BuaeocurHana

YcpeaHéHHbIA curHan ABS  3TO CurHan M3 BMAEOCUrHania BHYTPU AOMWHUPYIOLLErO MoNs.
CpepgHsst cocTaBnsaowas noctynaet Ha RC uenouky P3, C6. OneKTpoHHbI Knou USB,
ynpaBnseMbii  JOMUHUPYIOLWMM  CUFHA/IOM,  paspeluaeT  MpOXOXAeHue BuAeocurHana c
BOCCTAHOB/IEHHLIM YPOBHeM 4epHoro 1 nogaértca Ha RC uenoyky. CurHan ABS noctynaeT Ha
U2A. Korga uctoyHuk curHana ABS BugeocurHan, nepemMblyka B NepexofHoM ycTpoicTee JP1
A0/MKHA ObITb YCTAHOB/IEHA B NMOIOXKEHUM 2-3.

4.2.5.1.5 O6paboTKa BHelLHero curHana ABS

BHewHwnin curHan ABS MoxeT 6bITb nofaH Ha Bxog U2A uepe3 R16 n JP1. MNepembluka Ha JP1
[l0O/MKHa BbITb YCTaHOB/NEHA B MOMOXEHNN 1-2,

JTOT BXOA Takke 0bpabaTbiBaeT CUrHan SAPKOCTU M3 cucTeMbl InnoSpot (P3JY). MHhopmaums
APKOCTU Mnofaétcs Yepe3 onrtonapy kak PWM curHan, 10 ecTb MepPeMeHHbIN peXxxum paboThbl
LIMK/INYECKN MOBTOPAIOLLMXCA MMMY/NLCOB CUrHana. NonoXutensHble UMNYbLCLI Yepe3 onTonapy
nojalTcs Ha MepexofHoe ycTpoWcTBo JP4. JP3  no3BONSET MNOMYYUTb  YCPEAHEHHYHO
COCTaB/AKOLLYIO C NoMOLLbo Lenn R16 n C2, KoTopas UHTerpupyeT npsiMoyro/ibHble UMMY/bCbl U
obecreymBaeT HanpsHKeHNe, KOTOPOe AB/AETCA NPONOPLMOHA/IbHBIM APKOCTU.

4.2.5.1.6 KoppeKTunpoBKa ypoBHA curHana ABS 1 KomneHcaums CMeLLeHns

CurHanbl ABS 0T pas/iMyHbIX UCTOYHMKOB MOTYT UMETb Pas/iMyHble YPOBHW, C/ef0BaTe/bHO,
4yToObl NPMBECTU WX K OAHOMY YPOBHK, OHM MOTYT ObiTb YMEHbLUEHbI C MOMOLLLD P2 mnn
ycuneHsl  ycunutenem U2B ¢ nepemMeHHbIM KO3(PULMEHTOM  YCUNIEHUSA.  YCWUeHUe
KoppekTupyetca P1l. YMeHbLUEHHbIA CUTHAN MOXeT ObITb NpoBepeH Ha J10 M YCUNEeHHbIA curHan
MOXeT OblTb NpoBepeH Ha J14. U2B TakXe BblUMTaeT HanpshkeHWe CMeLLeHUs B MNPSIMOM
HanpaeneHun D3, npnbnmsnTensHo 0.7V, TaK Kak BX0f HEMHBEPTMPOBAH. ITO MOXET ObITb BaXKHO
B C/Nyyae CWUrHa/oB, KOTOpble MMeT 60/bLUMIA KOMMOHEHT CMELLEHWUs, YeM WX MOMEe3HbIN
KOMMOHEHT curHana (tuna Apelem CRM86).

U2C n U2D BbLINOMHAKT aBTOMaTMYECKYHD KOMMeHcauuo cmelleHns. Ycunutens U2D n
aHanoroBblii nepekntoyatens USA Bmecte ¢ R23 n C5 ycunutens namatu. CurHan ABS Ha
Bbixoge U2B MMeeT KOMMOHEHT CMelleHuA. ToKa HET PEHTreHOBCKOro M3/lyYeHWs 3TO CUrHasn
Uoffs, ¢ gpyroii ctopoHbl Uoffs + Uass. B To Bpems kak curdan FLUORO_D HeakTuBHbIN H (TO
eCTb HOXHas nefjasib He Haxarta), U5 BKIOUeH 1 Ha Bbixoge U2D 2xUoffs.

Korga HoxHasa neganb Haxkata, USA oTKpbiBaeTca, 1 U2D nepefaéT 31O Hanps>KeHWe Ha BbIXO[,
U2 nmeeT 0YeHb Masiblil BXOAHOM TOK, CiefoBaTe/lbHO, 3TO HaMpPsXXeHWE C BbIXO4a AEPXMTCS Laxe
npv AMHHONM (hitooporpaguyeckori akenosvuummn. AnddepeHumansHblil BXOAHOW yeunuTtens U2C
¢ R2 n R17 wumeeT ycuneHve f[Ba ANd He WMHBEPTMPOBAHHOIO BXOAa. TakMM 06pa3oM, 3TO
obecrieymBaeT HanpsbkeHue Ha Bbixoge 2X (Uoffs + Uags), HO Takke BbIUTET Hanps)keHne 2xXUoffS.
Takum 06pa3om, Ha Bbixoge J12 (ABSCTRL - J4) nossutcst 2XUABs, TO eCTb [BOMHOE HaNpshKeHme
0e3 KOMMOHeHTa CMeLLeHWsA. YCuneHue NpeawecTBYHOWMX — CTyneHel  AO/MKHO  ObiTb
OTKOPPEKTUPOBAHO TakK, YTOObI KoNnebaHve Hanps>keHWs Ha Bbixoge 6bin1o ot 0 go 10V. MNonHOCTLIo
yepHoe n3obpaxkeHue - OV, 1 NONHOCTLIO 6esioe n3obpaxeHne 10V.

4.2.5.1.7 Ynpas/eHne KoMneHcauuy cMeLLeHns

66



TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

KomneHcauus CMeLLeHns ynpaBaseTcs CUrHa/IoM HOXHOM negann. 310 + 24V npu HaXkaTom
nepekntoyatene. [ns rapaHTUM MOMHOM M30MAUMM NPUMEeHsieTcs onTonapa. CurHan HOXHOW
neaann MOXeT 6bITb NPOBepPeH Ha J17 (akTuBHbIN H).

YTo6bl OT(MNLTPOBbLIBaTL APMEKTbI HapyLIeHUs paboTbl nepekntoyatens (apebesr KOHTAKTOB),
crneuunansHas cxema, cocroswas us U6 n U9A, rapaHTupyeT, yTo LEeMnb U CXeMa XpaHeHus
KOMMEeHCaLMN CMELLEHNS HAYHET NPOCNeXMBaTb NePeKNoYeHre NPUBIN3NTENILHO TOMBKO Yepes 1
CeKyHay nocne cpabatbiBaHus. CaMoBO36YXaatoLLmiics MynbTuBubpaTtop U6 coxpaHseT copoc,
KOrja HOXHas nepasb He Haxkara. Korga HoXHad nefanb Haxarta, U6 HayHET reHepupoBaTb
CUrHan NPSIMOYro/fibHbIX UMMYNbLCOB C LUMKNOM ANUTENbHOCTbIO NPM6an3mTensHo 100 Mcek. TOT
cUrHan Bypaet XpaHWUTb YCTOWYMBOE COCTOSHME MynbTuBMGpaTopa U9A ,  KOTOPbIA COXpaHseT
MMMNY/bC B COCTOAHUM 1 MPOAOMXMTENIbHOE BPEMS, NOKA HOXHAsA Nefjasib Haxarta.

Bbixog 3TOro MoHoycToiumBoro MmynbTuBmbpatopa (FLUORO_D akTuBHbin L, J22) 6yget
cneposatefibHO L 1 ByfeT XpaHWUTb LeMb M 3a[epXXnBaTb CXEMY B COCTOSHWMM XPaHeHWUs, roka
HOXHas nefanb Haxarta, Nac NpubnusnuTenbHO 1 cekyHfa. dTa 1 CeKyHAHas 3afepXXKu Takxke
HeobxoayMmMa, 4TOObl rapaHTUpPOBaTb, UYTO BHELUHWI curHan ABS BO3BpallaeTCsi K 3HAYeHUHo
4EpPHOro YpoBHSA. BnocneacTBMM TPIKUHI CMELLEeHWst HAYHEeTCS CHOBA.

4.2.5.2 Pa3bémbl

J6 HoxxHasa nefanb 2 BbIBOAA, BU/KA

1 HoxHas neganb Bxof (+)

2 HoxxHas negans Bxof (-)

CeTeBas nnara NoAKIYaeTCca HeMnocpeacTBEHHO K ceTeBoi nnate TXFIF yepe3 0gnHOYHbIE
BbIBO/b.

DYHKUMA MopkntouyeHme K TXFIF
J1 CurHan ABS (EXT_BRIGHT) DC BBog  P5.7
J2 Bugeosxof CX1, CX2 (BNC)
J4 Bbixog curHana ABS (DC) U10.3, P5.6
J13, J21 MuTtaHne + 12V BXxog U10.2, P5.8

J15,J16 AGND
4.2.5.3 CBeToanoanbl
He nmeeTcs HMKaKMX CBETOAMOA0B Ha 3TON CETEBOW nnarte.

4.2.5.4 TecTpyemble TOUKMU

Touka PyHKUWA Csd3aHHOe ynpaBsneHne
J3 CuvrHan nonyyv4eHHoOro AOMUHMPYHOLLEro nons P4 .. P7
J5 Bu1aeoBxog ¢ BOCCTaHOB/IEHHbLIM YPOBHEM YepHOro
J7  CTpOYHbIE CUHXPOMMMYNbLChI
J8 KaapoBsble CUHXPOUMIMY/LChI
J9 Backporch
J10 P2
111 VBUFF BugeocurHan ans BbigeneHns CUHXpoMNy/bCoB
J12  Bbixog curHana ABS (DC) P1, P2
J14 P1, P2

J17  HoxHas neganb BXof (aKTUBHbIN L)
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J18  [omuHupytoLLee nosne BepTuKaibHasa (Kagposas) 3afeprkka P7
J19  [JomuHupytoLLee nose BepTuKanbHoe (KaapoBoe) OKoHYaHne  P5, (P7)

J20  [domMuHMpyroLlee nose CTPOYHasA 3adepXkKa P6
J22  ¥YnpaBneHune KOMMEHcaLUWen CMeLLeHNS

L XpaHeHue

H nposogut

4.2.5.5 Cpefctea ynpasneHus

YnpasneHve @DyHKLMA
JP1 BbI60op NCTOYHMKa curHana ABS
1 -2 BHewHwin curHan ABS (DC)
2-3 BugeocurHan
JP2  KOppeKTMpoBKa JOMUHMPYIOLLIEr0 Nos
(cnevuynanbHOe HaNOXeHWe LOMUHUPYIOLLETO NONA Ha BUAEOBbLIX0S)
JP3  YcpefHeHMe COCTaBNAIOLLIEN CUrHANa APKOCTU ANsi BHELLHero PWM
JP4  MopkntoueHune pesnctopa (Innospot)
JP5  BuaeocurHan ¢ BbICOKOW pa3peLuaroLLeil Crnoco6HOCTbIO
Pl YcuneHuve curHana ABS
P2  ¥YMmeHblueHue curHana ABS
P3  [JomuHupytoLlee nosne, CpeaHsAs COCTaB/IAOLLAN
P4 [lommHupyloLLee none, CTpoka (pasmep)
P5  JomuHupytoLlee nosne, kagp (pasvep)
P6  [lommHupyloLLee none, cTpoka (nosmums)
P7  [omwuHupytollee none, kagp (Nosuums)

4.2.5,6 NnaBKMe NpefoxpaHnUTenn

He nMeeTcs HMKaKMX MNaBKUX NPefoXpaHUTeNeit Ha 3Toii ceTeBoli nnare.
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4.3 YAANEHHbIV KOHTPOJI/IEP ®/1KOOPOCKOMNI

370 MOAy/Nb CO3[aHHbIA HAa MWKPOKOHTPON/EPE, KOTOPbIA CBA3aH C MNyNbTOM  Yepes
nocnegosaTeficHyt0 MHNIO RS-232C. OCHOBHblE KOMMOHEHTbI CXEeMbl: MWUKPOKOHTPONSIEP,
CeMUCEerMeHTHbIe AMCMEN, KHOMKK, CXeMbl MopTa W nocnefoBateNibHblA MHTepdeinc. Cxema
chopmmpoBaHa Ha ofHol nnate PCB - TXREM.

OcHOBHasi (hyHKUMSA NpOrpaMmbl 3TO BbIMO/IHEHME KOMaHZ, MOMYYeHHbIX MO MoCnefoBaTeNbHOM
NVHUWA. Y [aneHHbI KOHTPONSep COBEPLUEHHO MOAYMHSETCA, TO eCTb AenaeT TOMbKO, TO, 4TO
yKasblBaeTcs My/ibToM. [1porpaMma He MHULMaIM3NPYET HUKaKOe AeNCTBIE OTAENbHO OT FN1aBHOrO
KoMnbloTepa (NynbTa orneparopa).

4.3.1 CeteBas niata TXREM
4.3.1.1 PaboTa
4.3.1.1.1 MUKPOKOHTPONNEP U CEMUCErMEHTHbIA ANCHNEN

MukpokoHTponnep (U9 - 6BHC811E2FN) ynpasnseTca curHasiom ¢ vactotor 4MIy (Q1). OH
UCMONb3yeT COOCTBEHHbIE MOPTbl, 4YTOObI 06ecneunTb CUrHanibl AN BCeX NeputepuiiHbIX
KOMMOHEHTOB TWMNa AWUCIJIEN N CYATLIBATL BCe BXOAHbIE CUTHASbI C KHOMOK.

CemucerMeHTHbIE AUCNIen YNpaBnsTCA MybTUNNEKCHO. AHogb! (SO..S7) aTux gncnnees obLyme,
katogbl (Ul .. U8 - LN514GK) ynpasnstotcad n3 PCO .. 7 MUKpokoHTposnnepa 4depes U10
(UDN2981A). Katoabl (NO..N7) nonydatoT curHanbl u3 PBO .. 7 MUKPOKOHTpONnepa 4depes
TpaH3ucTopHyto c6opky U1l (ULN2803A). TonbKO OAUH U3 BOCbMW CEMUCErMEHTHbIX AWC/IEEB
aKTUBHbIN B OHO BpeMS.

MynbTUNNEKCUPOBaHWe BPEMEHU BbINOHAETCA MNPOrpamMMHbIM - 0becneveHvem. "[BoeTouve”
aucnnes Bpemenn, ceetogmonbl D2 v D3, hopmupyetcs (U6 .. U8) n ynpasnseTcsa curHasiom R6.

4.3.1.1.2 Pene

CurHanbl PO .. 7 n3 mukpokoHTponsepa ynpasnsaiot U13 (ULN2803A), koTopas obecreyvBaeTt
curHanamn RO .. R5 pene. CurHanbl RO .. 5 Take CBfi3aHbl CO CBETOAMOLAMW BCTPOEHHLIMU B
COOTBETCTBYHOLLME KHOMKW. Pene (RY1 .. RY8) - 12V tna SPDT. JIuHuu 10 .. 115 KOHTaKTbI pene,
KOTOpble NOAK/YaOTCA K pasbeémy JP3. Pesie MOryT 6bITb CKOH(UIYpYpoBaHbl ¢ NoMoLso JN2 ..
JN9, 4T06bI NCNONB30BaTbL NX 3aMKHYTbIE WX PA30MKHYTbIE KOHTaKTbI.

4.3.1.1.3 KHoMKm

KHonku (SW1 .. SW12) opraHu3oBaHbl MaTpuLel ABa Ha wecTb. CurHanbl N2 n N3 (cm. cuctemy
aucnies) BbloUparoT O4MH M3 ABYX CTON6LOB MaTpuubl. 6 paspsaaHbIX CTPOK nponncTeisas PEO .. 5
MWUKPOKOHTPO/I/1EPOM.

4.3.1.1.4 MNocnepoBaTeNbHbIA MHTepdeinc

MocnefoBaTe/lbHbIA  MHTEP(EAC ONTOM30/MPOBAH W TpebyeT BHELUHEro MUTaHus, 4TOObI
(hyHKLMOHMPOBaTb. ECnM yCTPOICTBO, C KOTOPbIM YAANIEeHHbIA KOHTPOMNep CBf3aH, WMeeT

nHTepdeiic RS-232C, MOryT UCMOMb30BaTLCS [1Ba BbIX0OAa YNPaBNeHNs MOAEMA, YTOObI 06eCcneunTb
3TU HaMPSHKEHVS.
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Ecnm nuHma TXD - H (nornueckas 1, aTto - HeakTMBHOe cOCTOSIHME) Q2 u IC2 BbIKNHOYEHD,
cneposatefibHO, Yepes R34 nuHuA SIO1 nepemewsaer (TxD BbIxod) B €nabo HeratuBHOE
nonoxeHune (SI02), KoTopbIli ABNSETCA NOrMYeckoin 1 cornacHo craHgapTy RS-232C. Korpa
nepefaHHblin curHan (TXD) L (normueckmin 0), Q2 Bkntoyaetca u IC2 BKNHOYAETCA TaKXe,
nepemeLyas BbIxog SIO1 B NONOXKUTESNBHBIA.

Korga RxD (SI103) nuHus - nonoxuTtenbHas (norudeckuii 0), IC1 Bknrovaetcs, nepemMertas RxD B
HU3 (nornyeckuii 0). MiHaye RxD ocTaeTcs BbICOKUIA (lornyeckas 1).

MocnenoBaTenbHOE MNOAKNHOUEHNE 0603HAYEHO PAAOM C pa3beMOM JP2 Ha 3/1eKTPOCXEME.
4.3.1.2 Pa3bémbl
JP1 BxopgHoe nuTaHve Phoenix, BUkKa

1 Bxog nutaHusa (+ 12VDC unm 9VAC)
2 Bxog nutanus (- nnn AC)

JP2  SIO MOLEX 3055

1 3011poBaHHbI BXOA NUTaHUSA (MOMOXUTENbHDIN)
2 Mepepaua

3 30n1poBaHHbI BXOA NUTaHUsA (OTpULUATeNbHbIN)
4 Mprém

5  3emn4 130/1MpOBaHHOrO NUTaHUA

JP3  ¥YPW, kamepa Pa3béM NEHTOYHOr0 Kabens, BUnKka
1 10 (06wuin RY?2)

2 11 (NC nnm NO n3 RY2, B 3aBucumocT oT JN3)
3 12 (06wwin RY3)

4 13 (NC nnn NO RY 3, B 3aBrcumocTu 0T JN4)

5 14 (06wwin RY4)

6 I5 (NC nnn NO RY4, B 3aBucumocTm oT JN5)

7 16 (06wwin RY5)

8 17 (NC nnm NO RY’5, B 3aBucrmocTu oT JN6)

9 18 (06wWmin RY6)

10 19 (NC nnm NO RY6, B 3aBucumocTu ot JN7)
11 110 (obwuii RY7)

12 111 (NC v NO RY7, B 3aBucumMocTu 0T JN8)
13 112 (06bwyin RY1)

14 113 (NC unn NO RY15 B 3aBucumocTm oT JN2)
15 114 (obwuii RY8)

16 115 (NC uim NO RY8, B 3aBucumoctu ot JN9)

4.3.1.3 CeToamnobl

Ceetogunon PyHKums O6bACHEHNE

D9 MMepepaya BKIJ1. - npo6en (nornyeckuii 0) nepefaya K cMcteMe peasibHOro Maclutaba BpeMeHm
D10 Mpuém  BKIJI. - npoben (normyeckuii 0) Nprém 0T CUCTEMbI PeasibHOro MacluTaba BpeMeHu
D11MutaHue (+5V)

4.3.1.4 TecTmpyeMble TOUKN

Touka ®PyHKUMs CeA3aHHOE yrpaB/eHne
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TP1 +5V
TP2 DGND

4.3.1.5 CpefcTBa ynpas/eHUs

YnpasneHue DyHKUMA

JN1
JN2
JN3
JN4
JN5
JNG
JN7
JN8
JN9

C6poc LUEHTPAJIbHOIO MNMPOLIECCOPA

RY1 Bblbop KoHTakTa 112-113 Bbixog 1-2 NO 2-3 NC
RY2 Bbibop KoHTakTa 10-11 Bbixog 1-2 NO 2-3 NC
RY3 Bbl6op KoHTakTa 12-13 Bbixog 1-2 NO 2-3 NC
RY4 Bbl6op KoHTakTa 14-15 Bbixog 1-2 NO 2-3 NC
RY5 Bblbop KoHTakTa 16-17 Bbixog 1-2 NO 2-3 NC
RY6 Bblbop KoHTakTa 18-19 Bbixog 1-2 NO 2-3 NC
RY7 Bblbop KoHTakTa 110-111 Bbixog 1-2 NO 2-3 NC
RY8 Bblbop KoHTakTa 114-115 Bbixog 1-2 NO 2-3 NC

JN10 Pexxum (nporpamMMupoBaHns)

4.3.1.6 MNnaBKwve npefoxpaHUTeNn

MpepgoxpaHuTtens  3HayeHue
FIN2A
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KoHgmrypaumsa TOP-X.

Tomo M

=]
)
—
E

Z2Z2Z2<X<XZ2ZNMZNN<KXZ2Z222Z2~
=
&

TpybkKa

BbICOKOCKOPOCTHOW cTaTop
PeHTreHockonus

JKCrnoHomeTp ¢ YPU
KunHokamepa

MyneT

OKCMOHOMETp

3KCNOHOMETP 04HOMO/bHBbIN
PelwweTka

CTapT peLueTKn OT CUrHana NnoLroToBKu
CTapT peLUeTKM BCerja

KHonka peLueTkun 3aaeicTBOBaHa
CBeTOAMOA PeLLeTKN BK/HOYEH
Tomorpadums

Bpems Tomorpadum
BbICTPOAENCTBYOLWMIA PEXIM

Z2Z2Z2<X<XZ2Z2»rZ2r<2Z2Z222r g
22<X<KZ2Z2Z2r2Z2r<X2222r
ZZZZZ2Z2Zo0Z2wzz2Zz2<XzZ2n00

MCLL — NOBOPOTHbIA CTON-LUTATUB UMW Te/eynpaB/sieMblil LITATUB.

Mpu ogHOTpPYy60o4HOM BapuaHTe TOP-X Homep Tpy6Ku ycTaHaBnMBaeTcs - 1 (B NPUCYTCTBYHOLLMX
YCTPOICTBAX, B OTCYTCTBYHOLLMX ycTpolicTBax 0).

MpuMeHsiemMble 0603HaYeHNs: Y — ecTb, N —HerT.

CooTBeTCTBME HOMEPA MOAK/IOYEHMA IKCNOHOMETPOB: 1 — JP8, 2 - JP9, 3 - JP10, 4 - JP11.
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OKCIMNMOHOMETPbI

K nuTarouiemy yCTpOMCTBY MOXHO MOAKMHOUYMTL YeTbipe 3KCnoHoMeTpa. OHM MOAK/IYakTCa K
pasbémam JP8, JP9, JP10 1 JP11 Ha ceTeBoit nnate TXCTR....cornacHo KoHhuMrypauum.

3KCI'IOHOMeTp npegHasHavyeH aaa aBTOMaTU4Y4eCKOro OTK/IKOYEHNA PEHTITEHOBCKOI0 N3nyyeHna npu
OOCTMXEHUN H606X0,CI,I/IMOI7I NJI0THOCTWN NOYEPHEHUS NIEHKN.

JKcrnoHomeTpuyeckas Kamepa VacuTec MNOAKMOYaeTCs HErnocpefACTBEHHO K pasbémam Mnathbl
TXCTR uepe3 MNpPOMEXYTOYHbIA Kabenb. UyBCTBUTENbHOCTb KaMepbl YCTaHaB/MBAETCS
MUKponepekovaTensamn. HTerpatop BK/IKOUYATL HA Kamepe, MO3TOMY BbIXOAHOW CUMHa
MPOVHTerpupoBaH, u Ha nnare TXCTR uHTerpatop oTkmounTL (JN7 3aKOpOYEHo).

I1G 350/450/550/650/650-60HF
NCTOYHNK BbICOKOBOJIbTHOIO HAMNPAXXEHNA
TEXHUNYECKOE OINMMCAHUE

COAEP>XAHWE: CrtpaHuua

HAMPABJ/IEHMA MO CMNOJ1b30BAHMIO CEPBUCHbBIX OMCAHU

CNCTEMA OBO3HAYEHUA

MOWICK BOJIEE YUACTO BO3HUKARKLLIX HEMCMPABHOCTE COOBLLEHUA OB
OLUNBKAX

PABOTA PEHTITEHOBCKOI'O TEHEPATOPA B AEXXYPHOM PEXXUME
BK/MHOYEHWME PEHTTEHOBCKOI'O TEHEPATOPA PABOTA MJIATbI MTNTAHUA TXGPSS
[OMONHUTENBHAA TEOPUSA PABOTbI CETEBOV MNATLI MATAHNA TXGPSS,
TXCON7 KOHTPOJINEP ¥TIPAB/IEHNA BBICOKOBOJ/IbTHOIO NICTOYHUNKA
MNTAHNA

TXFIL5 CETEBAA NMJIATA HAKAJIA

TXROT5 HU3KOCKOPOCTHOW PA3FOH AHOZA

BbICOKOBO/IbTHbIV BAK (TXHVT2)

BbICOKOBO/IbTHbI BAK (TXHVT3)

3AMEHA MOAY/NEW IGBT N YMNPABNAIOLLIX MNAT TXIGB3

HAMPABJ/IEH/A MO MCMNOJIb30BAHWIO CEPBUCHbIX OMUCAHI

CepBucHoe onucaHve pasfgeneHo Ha fAga Tuna. OnucaHud, NpuHagnexaiiue K nepsomMy Tumny,
MMeIOT [eN10 TONbKO C OfHOW OnpefeneHHOW He3aBUCMMOW CXEMOW, Hanpumep, ceTeBas nnara
TXGPS5 ¢ gononHuTeNbHbIM UCTOYHMKOM NUTaHusA, ceTeBasa nnata KoHTponnepa TXCONY7,
ceteBad nnara Hakana TXFIL5, ceteBas nnata HWM3KOCKOPOCTHOrO pasroHa aHoga TXROTHS,
BbICOKOBO/IbTHbIe 6aky TXHVT2 nan TXHVT3. 3Tu onucaHusa cogepxkat CTPYKTypy, paboTy,
(PYHKLMM pasbéMoB, (BYHKUUW CBETOAMOLOB, (DYHKUMW KOHTPO/IbHBLIX TOYEK, OnmcaHue
noncKa HemMcnpasHOCTel CeTeBbIX NaT.

OnucaHvs, NpUHaZIexXaliMe KO BTOPOMY TWMy, OTHOCATCA K AEMCTBYHOLLUM pPexXumam WUm
[eVCTBYIOLLIMM MPOLIECCAM CUCTEMbI, HAaMpUMep, AeXKYpHas pa6oTa, paboTa BK/IHUEHUS.

3TV onucaHus CofiepXaT [eTafbHOe OnucaHue (POPMMPOBAHKA PEXMMOB PaboThbl U MPOLLECCOB
paboThl LAr 3a LaroM, BK/0Uas U3MEPSIOLLME 1 NPOBEPSIOLLE METOAbI WX BO3MOXHOCTW. 3TN
OMMCaHMA OTHOCATCS K APYrM CXeMaM CEeTeBbIX M/aT.
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OnucaHna He coAepxKaT CXeMb I'IO,EI,Kﬂ}O‘-IeHI/II\/’I, PUCYHKOB NevyaTaHHbIX CETEBLIX MaaT U MEPEYHA
9/IEMEHTOB.

CNCTEMA OBO3HAYEHNA

B cepBMCHbIX OMMCaHUsX, KOTOpble UMEHT AeN0 TONMbKO C OAHOV OMpeAeneHHON CXeMon /
CETEeBOI NNATOW, CCbINKU (PasbéMbl, 3/1EMEHTbI, YacTX ...) KOTOpPble He COAepXaT, WMEeHW
CXeMbl, KacatoTcsl JaHHOl cxemMbl. B TOM cfyyae, KOrfa CCbllka KacaeTcsi 3/IEMEHTOB WM
yacTeli Apyroi cxembl, Nepe 0603HAUYEHNEM 3MIEMEHTA - UMEHU CXeMbI U / 0603HAYEHNS.

Hanpwumep, B onucaHmm ceteBor nnatel TXGPS5 A0NOAHUTENLHOMO NUTaHUS:
e 0603Ha4YeHKe J5 KacaeTcs pa3beéma J5 ceTeBoi nnatbl TXGPS5
= 0603HayeHne TXROTS / J5 KacaeTcs pasbéma J5 ceTeBOM NnaThbl HU3KOCKOPOCTHOIO pasroHa
aHoga TXROT5
= 0603HayeHne SWD / J5 kacaetcsi pasbéma J5 06LLeli CXeMbl CUCTEMbI

[NaBHbIM 06Pa30M B OMMUCAHKAX PEXMMOB PaboTbl WM NMPOLECCOB PaGoTbl OMMCaHWMS, KOTOpble
OTHOCATCS K 06Leii cxeMe cucTeMbl (SWD) 1 OTHOCATCS K MOAK/IOUEHMSIM MEX/y CeTeBbIMM
nnaTamu, Mexay anemMeHTaMu, KOTOpble SIBNSKOTCSA TOMbKO Ha 0OLLEl CXeme CUCTEMbI (Hanpumep:
KOHTaKTOPbl, OCHOBHbIE M/aBKWe NPeAoXpPaHUTEN, MOMEXOMNOAABNAIOLME CXEMbI ...) U MEXAY
CETEeBbIM MiaTaMu 1 3NieMeHTaMK, KOTOPbIe SIBNSKOTCS TONbKO Ha 06LLeli CXeMe CUCTEMbI.

Hanpumep:

e 0603HavyeHne SWD / RL1/ 1L1 - SWD / TX3FF1 /1 oTHOCUTCS K NOAK/HOYEHUIO - KOTOPOE
MOXeT ObITb HaliAeHO Ha 06LLel CXeMe CUCTeMbl - MeXAy KOHTakToMm 1L1 koHTakTOopa RL1
(koTopbIli HaxoamTca Ha SWD) m 1 koHTakTOM TX3FF1 nomexonogaBnstoLleli CXembl
(KoTopas HaxoamTca Ha SWD).

e 0603HavyeHne SWD / TXGPS5 / J7 - SWD / TXFIL5 / J1 oTHOCUTCA K MOAK/OYEHMIO -
KOTOpoe MOXeT OblTb HalfeHO Ha O0OLeli Cxeme CUCTeMbl - MeXAy pasbémom J7
[OMNONHUTENbHON ceTeBON nnatbl NuTaHMs TXGPS5 n paswémom Jl ceTeBol nmnaTbl Hakana
TXFILS.

O603HauyeHne SWD Bceria 0THOCMTCA K 06LLEN CXeMe CUCTEMBI.
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MOWVCK BOJIEE YUACTO BO3HUKAIOLLNX HEVMCMNPABHOCTEN
COOBLIEHNA Ob OLUMBKAX

Kak cnegyet, MOXeT OblTb HailfeHO oOnMcaHWe HeKOTOPbIX TUMWYHbLIX U 6Gonee 4acTo
NPOUCXOAALLMX NPO6SIEM U CCbUIKM K YacTAM CEPBUCHBLIX OMUCaHWI, KOTOpble COAepXar
CnpaBKy [A/19 MPOCTOro orpefeneHvus N pelleHUs npobnemsbl. [ocne TOro, Kak onucaHue
HEMCNPaBHOCTU WX NPo6MeMbl, HalleHO B 3aro/IoBKe HEO6XOAMMOrO CEpBUCHOrO OMMUCaHus
Mexzay " 1 0603HaUYEHNAMM.

1. B gexxypHom pexkume paboTbl cBeToAMog ""BbIK/1." He cBeTUTCA
" PaboTa peHTreHOBCKOro reHepaTopa B AeXXYPHOM pexume ™

2. Mocne Haxatnsa kHonky "BKJ1.™ ("ON™) ceetogmog ""BKJ1." (""ON'™) He BK/OYaeTCA U
HWYEro He cny4aetcs
" BK/HOYEHMe PEHTIeHOBCKOro reHeparopa, pabota nutaHua TXGPS5 * / 'nasa 3.
" Teopus paboTbl AOMONHUTENBHOrO NUTaHUA ceTeBol nnatbl TXGPS5, nposepka
paboTbl " / NaBa BO3HUKHOBEHWS NPO6GIEMbI, MYHKT 2.

3. " TEHEPAJ1 HE TOTOB ™ (** GEN. NOT READY ™) (012) BkntouaeTcs coobLLieHme 06
oLIMbKax Ha nynbTe
" BK/IHOYeHMe PeHTIeHOBCKOro reHeparopa, paborta nutaHua TXGPS5 ™
" Teopus paboTbl AOMNONHWUTENBHONO NUTaHWA ceTeBol nnatbl TXGPSS5,
nposepka paboTbl " / NaBa BO3HUKHOBEHWSA NPO6GIeMbI.

4. " OWWMNBKA PA3IOHA AHOZA " (" ROTOR ERROR ™) (005) BkNtoYaeTcs Co0b6LLEeHMe
06 owmbKax Ha NynbTe
" TXROTS5 obecneyeHne HU3KOCKOPOCTHOMO pa3roHa aHofa, Teopus paboThbl, NpoBepKa paboTbl
"/ MpoBepka paboTbl ¥ rnasa 0 BO3HWKHOBEHMM MPOG/IEMBI.

5. " OWMBKA HAKAJIA " (" FILAMENT ERROR ™) (004) Bknto4yaetca coobLieHne 06
ombKax Ha nysnbTe
" Ob6ecrneyeHne Hakana ceteBoir nnator TXFILS , Teopusi paboTbl, npoBepka paboTbl " /
KoHdurypauus, Mposepka paboThbl. [NaBa 0 BO3HWKHOBEHWW NPO6/EMBI.
" BK/IHOYEHMe PEeHTIeHOBCKOro reHepartopa, pabota nutaHus TXGPSS5 " / rnasbl 26, 27, 28.
" TOP-X/IG ... HF BbIcOKOBO/bTHbIN 6aK (TXHVT2) Teopus paboTbl U CepBUCHAS UHCTPYKLMA
/ rnaea o BbI6oOpe TPYOKU.

6. " HEMCMPABHOCTb U3NYYEHWA " (" BEAM FAULT ™) (007) BK/. co06LLEeHMA 06
oLmbKax Ha nysnbTe
" MNnata ynpasneHs BbICOKOBOMLTHOrO nutaHmsa TXCONT7, MHCTPYKUUS MO 3Kcniyataumm
MpoBepKa CBETOAMOLOB, rN1aBa 0 paboTe CeTeBOW NNaThl.

7. PaboTa cenektopa TpyO6KM B BbICOKOBO/IbTHOM 6aKe HeMNOCTOsIHHA, rocse paboTbl
cefieKTopa TPyoKW, reHepaTop He Mo3BOASeT fgenatb akcnosvuyuio nan COOBLUEHUME
OB OLUMBKE HAKANA (" FILAMENT ERROR ™) (004) nosiBnsieTcs Ha nynbTe
" TOP-X/IG ... HF BbICOKOBO/IbTHbIN 6aK (TXHVT2) Teopus paboTbl 1 CepBUCHAA MHCTPYKLNSA
/ rnaBa o BbI6Ope TPYOKN.
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Co006LeHMs1, BbllaBaeMble FeHepaTopoM B BU/le KOZIOB M Hanbo/iee YacTble
NPUUMHBbI UX BO3HUKHOBEHUS.

001- HeT cBA3M ¢ reHepaTopoM.
MMpoBepuTb Kabenb COEAMHEHUS MeXAy reHepaTopoM M MyNbTOM YMNpas/eHUs Ha 00pbIB
(KpaiiHe peako BcTpedaeTcs). MNpoeepuTth SIO INTERFACE Ha nnate CTR 1 ONTPOHbI B
nynbTe ynpasieHus.

002- HeT cBA3W ¢ Ny/1IbTOM YNpaB/IEHNA CKOMUN.
MpoBepnTb Kabenb COeAVNHEHWUS MeXAY BbIHOCHBIM MY/bTOM (AHOOPOCKONUM U MY/bTOM
ynpaBneHns Ha o6pbiB (KpaiiHe pefko BCTpedyaetcs). MpoBepuTb HanpsbkeHue 220V Ha
BX0fe 6/10Ka NUTaHWUsA MynbTa (PIHOPOCKONUK, Hanmume =12V Ha Bbixoge 610Ka NUTaHWs
nynbTa (IKOOPOCKONUN, UM HaIMYMA 3BYKOBOTO CUrHasia 06 OKOHYaHUA MPOXOXKAEeHUA
CamMOTECTMPOBaHMA NpW nofadve HanpsxeHns nutaHusa. BAXKHO! HanpskeHue Ha 610K
nuTaHUA nynbTa (AKOPOCKONUM [O/MHKHO MOLABATLCA paHblue, Yem OyaeT BKIHOYEH cam
reHepatop KHonkoit ON Ha nynbTe ynpaBneHWs reHepatopa. PekomeHayemoe nogkntoveHmne
6noKa NuTaHns NynbTa IKOPOCKONUN - BbIXOL PYOUbHNKA NapasienibHoO reHeparopy.

003- IKcno3nuua npepsaHa.
He noctynun wnu npepsanca CUrHan O rOTOBHOCTM peLueTKun. [MposepbTe MpaBUILHOCTb
COEeIMHEHMS PeLLeTKM C reHepaTopoM ¥ NPaBuIbHOCTb PaboThl PELLETKM.

004-Mpobnema B Lenu NUTaHUA HATU HaKana.
MpoBepuTb HUTbL Hakana Ha 06pbIB. Pa3BecTU KOHTaKTbl Ha BbICOKOBO/IbTHOM HaKOHEYHVKE.
M3MepuTb HanpsXeHne Ha KOHTPObHbIX To4kax TP1 u TP2 Ha nnate FIL
(1 V =1 A) TP1 3agaBaemoe Hanps>keHne, TP2 n3MepseMoe HanpsxXeHue)) OHO LO/HKHO
ObITb NPUMEPHO 0AMHAKOBO. Ecniv Ha TP1 u3mepsieMoe HanpshkeHWe MeHblUe 3aaBaeMoro
(cM. paHHble Ha TPYOKY, a UMEHHO 3HayeHMe TOKa Hakana B [eXYPHOM pexvMe) usmepbTe
HanpshkeHne Ha nnate CTR Ha TP9 ansa manoro okyca n TP10 gnsa 6onbLioro gokyca (TP9
n TP10 3asaBaemMoe 3HadeHue, a TP15 n TP16 usmepsiemoe). Ho BeposiTHee npobnema B
KOHTaKTax BbICOKOBO/IbTHOIO Kabens Mexay TpyoKol 1 reHepaTopoM.

005-HeT BpaLLeHusa aHoa.
MpoBepuTb CONPOTUB/IEHME OOMOTOK CTaTtopa U NpaBu/IbHOCTb NOAKAOYeHUs (a1 XSTAR
n COMET).Mpn Heo6XOAMMOCTM  HYXXHO MOAHATH HaNPsHKeHWe NoAfepXKaHus pasroHa
aHofa nepeknovatenamn SW2 Ha nnate ROT B COOTBETCTBUM Tab/ULEN B TEXHUYECKOM
PYKOBOACTBE.

006-PaTtanbHas oLnbKa.

007-OwumnbKa n3nyyeHus.
-MNpeBblLLEHVE MAKCUMa/IbHO foNYCTUMbIX KB 6onee yem Ha +5%(gna 150 kB 310 cocTasut
157.5kB)
-KB acummeTpusa (pasHMUA aHOAHOI0 HanpsHKeHUs OTHOCUTENbHO 3eM/IM U KaTOLHOro
HanpsYKeHNs OTHOCUTENIbHO 3eM/N MPEBbILLAET 7.5 KB).
-npesbileHne KB BbIXxogy (aHOAHO-KATOAHbLIA TOK Bblile Makcumyma MA Ha +10%, ans
reHeparopa ¢ MakcuMasibHOM MOLHOCTLIO 600 MA, 1 cocTaBuUT 660MA).
-neperpy3ka Ha IGBT(ToK npoTekatowwmii yepe3 IGBT npeBbiwaeT A0OMyCTUMOE A/ HEro
3HaueHve).
-KOpOTKOe 3aMblkaHue (TOK Yepe3 IGBT 60/bLLUoi).
-BO3HUKHOBEHWE BbICOKOBO/IbTHON AYTW.
-HU3KUA YPOBEHb MOLLHOCTM (Hanps>keHWe Ha HaKOMWTENbHbIX KOHAEHCATopax HUxkKe
[0MYCTUMOI BEMIMYNHDI). aHOLHOTO HaNPSHXKeHUs
-neperpes nosepxHocTtn IGBT.
B03MOXHO, He0OXOAMMO pa3BeCTM KOHTaKTbl Ha BbICOKOBO/IbTHbIX HAKOHEYHUKAX W
3aMEHUTb BbICOKOBO/IbTHYHO CMasKy. [1poBecTv TpPeHWpOBKY TPyb6Ky B COOTBETCTBUU C
MpunoxeHviem 2.

008-Owmnbka KonnmmaTopa.
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MpoBepbTe NPaBUIbHOCTb COELMHEHUA C FeHepaTopoM M MPaBWIbLHOCTL PaboThl (B Ciyyae
OTCYTCTBMSA MOACOEANHEHUNSA K KONIMMATOPY (Avagparme) nocTaBUTb NePeEMbIYKM).

009-OwumnbKa KoHMrypaumm Komniaekca.

0010-OwwmbkKa 60/1bLIOr0 (oKyca.
Cwm. 004

0011-Owmbka masnoro gokyca.
Cwm. 004

0012-I"'eHepaTop He roTos.
He BblpabotaH curHan PS GOOD, KakK CnefcTBMe He BK/IOYM/ICA KOHTaKTOp. [aHHas
ownbKa BO3MOXHA MO0 MHOMMM MPUYMHAM, HO HaYMHATb Hafo C BbIpaboTKM JaHHOIO CUrHaNa
KaXXA0W NnaToin reHepaTopa.

0013-HeT roToBHOCTM OLHOIO WU/IN HECKO/IbKMX YCTPOMCTB MOLK/IHOUEHHbIX K FeHepaTopy.
MpoBepbTe KOH(UIYypaLmio KOMIEKCA U YCTPaHUTe OLIMOKY.

0014-MpeBblLleHMEe 3afaHHbIX MAS 60/1ee Yem Ha 25%.
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PABOTA PEHTITEHOBCKOI'O TEHEPATOPA B IEXXYPHOM PEXXVUME

1. BKOUMTb TPEX(asHbIA BbIKKOYATENb A4 MO4AYM MUTaHUA Ha reHepaTop. - TpéxdasHbli
BbIK/IKOYATEb UV YAANEHHbIV YPaBIsSeMblil KOHTAKTOP 00bIYHO Ha CTEHKE B MY/1bTOBOM.

2. Tpn a3l R, S, T n HelTpanb - TOMbKO TWUM BXOAHOrO nutaHms 3X400V (3X380) -
nogxmouarotcas o MOHTAXHOW CXEME CUCTEMbIl K nnaBkuM NpefoXpaHvTensm
(SWD) / FI, F2, F3 n NBL1 - TonbKo Tvn BXogHOro nutaHmsa 3X400V (3X380). B ato Bpems pene
He BK/toYeHbl RY1 n RY2.

3. Mpu Tne BxogHoro nutaHus 3X400V, HanpsbkeHve asbl T NOAKIOYAETCA Yepes MnaBKuUiA
npegoxpaHutens SWD / F3, nnaBkuii npefoxpaHutens F6, pasvémbl SO1/a/3 - PL1/a/3
noAktoyaetcs K pasbémy SWD / TXGPS5 /J19 /1.

Mpy Tne BxogHoro nutaHua 1X240V n 3X240V, HanpsxeHue ¢asbl R nogknovaeTcs vepes
SWD / nnaBkuii npegoxpanuTens Fl, nnaBkuin npegoxpaHntens F6, pasbémbl SO1/a/3 - PL1/a/3
noakntoyaetcs K pasbémy SWD / TXGPS5 /J19 /1.

4. B 310 Bpems TpaHcthopmatop TXGPSS5 / TR3 Bkntovaetcs u cBetopmos TXGPS5 / D34 -
STANDBY ON (AEXXYPHbIV BKJ1.) - 3acBeumBaeTcs.

5. Ceetogmop HacTonbHoro nynsta OFF (BbIKJ1.) BKNOYaeTcs Takxxe B 3TO BpeMS.
6. [lpyrvie cxembl reHepaTopa 0CTaroTCs 06eCTOUEHHbIMMU.

7. C 3TOro MOMeHTa 3T0 YC/I0BME OCTAEeTCH, MOKa KTO - TO He HAXXMET KHonky ON (Bkn.) Ha nynbTe
WU BbIK/TKOUNT TPexXdasHbliA BbIK/IKOUaTe b reHepaTopa.

Ecnun Bo3HMKaeT npobnema:

1. Ecnm TXGPS5 / D34 n ceetoamog OFF (BbIKJ/1.) nynbta He CBETUTCS, NPOBepbTe MN/aBKue
npepoxpaHutenn SWD / F1, F2, F3, F6, nomexonogasnstowmin punstp SWD / ZSZ3 v nnaBkue
npegoxpaHutenn TXGPS5 / F7, F8.

2. Ecnu nnaBkve npefoxpaHUTeNn ¥ MOMEXONOAABASAIOWMIA (DUALTP UCNPaBHbl, NPOBEpPbTE
obecrieyeHvie HanpskeHus Ha pasbéme TXGPS5 / J19. (B EBpone OCHOBHOE HampsKeHue -
(hasHoe, B CLLIA OCHOBHOe HanpsbkeHue - MMHeHOoe.)

3. Ecnu 3HayeHve OCHOBHOMO HanpskeHus npasuibHO, namepbTe DC HanpsXeHwe Ha pasbéme
TXGPS5 / J18 /1, 5. Ecnn n3vepsemoe 3HaueHue - mexxay 24 - 34V, ceetoguogbl TXGPSS /
D34 unn OFF (BbIKJ1.) nynbTa HeucnpasHbI.

4. Ecnn un3mepsieMoe 3HayeHuMe no nyHkty 3. - 0V, B 3TOM Cnyyae ofHa U3 0O6MOTOK
TpaHcgopmatopa TXGPS5 / TR3 HencnpasHa. TpaHcgopmaTop HE06X0AMMO 3aMEHUTb.

5. Ecnm no nyHkTy 1 TXGPS5 / D34 cetutcq, a ceetogmog OFF (BbIKJ1.) nynbta He cBeTuTCs,
npoBepbTe MNaBKWUIi MpegoxpaHuTens F5 nynbTa, pesnctop R22 nynbta v Kabenb Mexay
nynbTOM 1 pa3bémom TXGPSS5 / J18.

6. Ecnu no nyHKTY 1 6bin NnaBKuiA NpeaoxpaHnTeNlb HEMCNPaBEeH 1 NOC/e 3aMeHbl MIaBKOro

npefoXpaHNTeNs, HOBbIA NNaBKWIA NPeAOXpPaHUTENb NePEropes CHOBa, 0TCOeAMHNUTE Kabenb OT
pasbéma TXGPS5 / J18. 3aMeHuNTe NnaBKWil NpefoxpaHUTeNb CHOBA. ECnn nocne aToro nnaBKui
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npefoxpaHnTeNb 3KCNNyaTUpyeTcs nNpaBuibHO n ceetognog TXGPS5 / D34 ceeTutcs, 310
03HavaeT, 4YTo Npobema Haxo4UTCA BEPOSTHO B MUTaHWUM My bTa .

Mocne BbINOAHEHMS MYHKTa 6 NOAKIUNTE Kabenb 06paTHO K pasbémy TXGPS5 / J18. Ecnun
MNaBKWIA NpefoXpaHNTe b NEPEropes CHOBA, 3TO 03HaYaeT, YTo NpobsiemMa HaxoAUTCs B MUTaHNN
nynbTa abCoONOTHO TOYHO.

Ecnu nocne nyHkTa 6 nnaBKuii npefoxpaHnUTeb NeperopaeT CHOBa, 3Ha4YMUT OAHa U3 KaTyLUEK

TpaHcgopmatopa TXGPS5 / TR3 HencnpasHa v oanH 13 anemeHToB TXGPS5 / D33 nnu C24
HencnpaseH.
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BK/TOYEHWE PEHTITEHOBCKOI'O TEHEPATOPA
PABOTA NMJTIATbI MNTAHUNA TXGPS5

1. Cpenaiite Bce, YTO ObI/I0 U3N0XKEHO B NyHKTax 1, 2, 3, 4 U 5 rnaebl ONMCaHUs, UMEHOBAHHOIO
PABOTA PEHTTEHOBCKOI'O TEHEPATOPA B JEXXYPHOM PEXXVME ™

2. Bkmoyatotcea ceetoguoabl TXGPS5 / D34 n OFF (BbIK/1.) nynbTa.

3. Haxatb kHonky nynbta ON (BKJ1.).

4. Pene TXGPS5 / RL1 n RY3 BKAouatoTCA M cnegoBaTenbHO ceetoamodbl TXGPS5 / D49 -
MYNbT BKJ/1.(CONSOLE ON) - n BKJ/1.(ON) nynbta Bkntoyaetcsd, BbIK/1.(OFF) nynbta
BbIK/IHOYaeTCA.

5. Uepes pa3béM TXGPSS5 / J19, pene RY3 un pasbém J14 (a3Hoe Hanps>keHue MOAK/IYaeTCs K
nuHeliHbiM BXogam (ACIN / L, N, FG) gononHutensHoro 6noka nutaHus TOKO MW15-11

(Cm. MOHTAXHYO CXEMY CUCTEMBbI (SWD)).

6. Bbixogbl DC (+ 15V, -15V 1 + 5V), Bblwe yrnomMsaHyToro, 610ka nutaHunsa (G1, VI, G2, G3, V2)
noaknoyatoTcs K pasvémy SWD / TXCTR3 / JP3.

7. 3atem BkovatoTca ceetogmogbl TXCTR3 / D3, D4, D5 m HauvMHaeTcsa TecTUpOBaHuWe
nporpammbl ceTeBoli nnatel TXCTR3.

8. TMocne ycnewHoro TecTUPOBaHWA CUrHan "YLI,AI'IEHHI:IVVI" (REMOTE) - nosBnseTtcs Ha
pasbéme TXCTR3 / JP6 / 19, 20. (CurHan YOANNEHHbBIV - DC curHan 24V, nonspHoCTb
curHana JP6 /19 - + n JP6 / 20 - -. YpoBeHb CurHana MoXeT n3Mepsatbesi ¢ DC BONbTMETPOM.)

9. CurHan, YOANEHHbBIA ¢ koHTaktoB SWD / TXCTR3 / J6 / 19, 20 - nogknouaetcs K
KoHTaktam SWD / TXCON7 / JP2 /19, 20.

10. Curnan, YOANEHHbBIV Tonbko npoxoauT 13 koHTaktos TXCON7 / JP2 / 19, 20 K KOHTaKTaMm
TXCON7/JP9/9, 10.

11. Curnan, YOANEHHBIW 13 koHTakTos SWD / TXCON7 / JP9 /9, 10 noaknouaeTcs K
KoHTaktam SWD / TXGPS5/J4 /9,10.

12. Ecnm curHan YOANEHHbIA (REMOTE) akTuBHbIli cBeTogmos TXGPS5 /| D2 -
YOANEHHbBIV BK/1.(REMOTE ON) BktouvaeTcs.

13. 3atem curHan YAAJIEHHbIA (REMOTE) nocTynaeT Ha gvog onTtonapsl TXGPS5 / U3 n
npoxoauT Yepes cetesyto nnaty TXGPS5 Ha pasbém TXGPS5 / J3.

14. C pa3béma SWD / TXGPS5 / J3 - curtan YAANEHHbLIA (REMOTE) - nocTynaeT yepes napy
KoHTakToB SWD / PL1/1/ a, b - SO1/1/a, b k PEJIE BK/TKOYEHNA (STARTER RELAY).

15. Pene (STARTER RELAY) Bkntovaetca SWD / RY2 CHARGER u:
[N5 BEpCUM C NuTatoLLein ceTbio 3X400V

e Tpn hassl SWD / R, S, T, yepe3 nnaskue npegoxpanutenu F1, F2, F3, n F4, F5, F10, pene
RY?2 (4epe3 napbl KOHTakTOB 11-14, 21-24 1 31-34), pesuctopbl R2, R1, R4, gunbtp TX3FF1,
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anofHele mogynu D1, D2, D3, B3anmocBsA3aHHble MHAYKTUBHOCTM TXDMP2 HaunHatoT 3apagky
KOH/ZeHcaTopHol 6aTapen (KoHaeHcaTopsl Cl-4, C5, C6, C1 1, C12).

» (paza SWD / T, yepe3 nnaskue npegoxpanuteny F3 n F4, pene RY?2 (4epe3 KOHTaKTHYIO napy
31-34), pesuctop R4, nnaBkuii npegoxpaHutens F7, napy pasbémos SO1/6/a, b- PL1/6/a, b
noAaknyaeTcs ogHogasHoe nuTaHue K pasbémam SWD / TXRIF1 / P19 u SWD / TXFIF1 / P6.

» (pasa SWD / S, uepe3 nnaskue npegoxpanutenn F2 n F5, pene RY2 (4epe3 KOHTaKTHYHO napy
11-14), nnaBKuWii nNpegoxpaHnTens F8, nomexonogasnsowmnii puabTp ZSZ2, napy KOHTaKTOB
SO1/4/a, b- PL1/4/a, b nogkntovaeTcs ogHogasHoe nTaHue K pasbémy SWD / TXGPS5 / J20.

AN BEPCUK C NUTaoLLEN ceTbio 1X240V n 3X240V

e (pasbl SWD / R, S, uyepe3 nnaskue npefgoxpanutenn F1, F2 n F4, F5 , pene RY2 (uepes
KOHTaKTHble napbl 21-24 n 31-34), pesuctop RI, anogHsle mogynu D1, D2, B3aMMOCBSA3aHHbIE
NHAYKTUBHOCTN TXDMP2 HaunHaeTcs 3apsaKa KoHLeHcaTopHoM 6aTapen (KoHaeHcatops! Cl-6,
C11-13).

e (pasa SWD / R1, yepe3 nnaskue npegoxpaHutenn F1 n F4, pene RY2 (4epe3 KOHTaKTHYHO
napy 31-34), nnaBkuiA npepoxpaHuTens F7, napy KoHTaktoB SO1/6/a, b- PL1/6/a, b
NoAK/oYaeTca ogHogasHoe nutaHne K pasbémam SWD / TXRIF1 / P19 n SWD / TXFIF1 / P6.

e (hasa SWD / R, uepe3 nnaBkuin npegoxpaHntens F1, pene RY?2 (4epe3 KOHTaKTHyH napy 11-
14), nnaBkuii npegoxpaHuTens F8, nomexonogasnswowmii unbTp ZSZ2, napy KOHTaKTOB
SO1/4/a, b- PL1/4/a, b nogkntovaeTcs ogHotasHoe NuTaHue K pasbémy SWD / TXGPS5 / J20.

16. OgHohasHoe nNuTaHMe c pasbéMa TXGPS5 / J20 nocTynaeT yepe3 NnaBKuii NpefoXpaHnTeNb
TXGPS5 / F1 Kk pazbémy TXGPS5 / J5.

17. OpHotasHoe nuTaHue ¢ pasbéma SWD / TXGPS5 / J5 nofgkntovaeTcs K rnpoMeXxyTo4HOMY
nctouyHnky DC nutanua (+ 24V) SWD / TOKO 24V

18. MpomexyTouHbli nctouHnk DC nutaHus TOKO 24V SWH50-24F BkIovaeTcsd M 3aTeM
ceetognos TOKO 24V SW50-24F / LED1 BkntouyaeTcs Takxe. BbIX0f MPOMEXyTOYHOro
ncroyHmka DC nutaHusa (TOKO 24V SW50-24F / + V, -V) nogknoyaetcs K pasbémy SWD /
TXGPS5/ J6.

19. BknoyaeTca cxema nuTaHus ceTeBoil nnatel TXGPS5 u ceetoguoabl D28, D29, D30,
yKasblBalOLWME HannMume HanpsXkeHuid nutadus + 5V, + 15V, -15V. B ToM Xe camoe Bpems
BK/KOUaloTCA Takke ceetoamodbl TXCON7 / D2, D3, D4; TXFIL5 / D1, D2 n TXROT5 / D9
WIN B C/lyyae BbICOKOCKOPOCTHOroO pasroHa aHoga TXLHS / D39, D40. Ecnv He BK/IKOYakoTCA
BCe YNOMSAHYTble CBETOANOAbI, B 3TOM C/lyyae CM.: JOKYMeHT " [1onofHUTe/IbHas Teopus paboTbl
ceTeBoii Nnatbl NuTaHus TXGPS5, nposepka paboTb .

20. Mocne ogHOM K ABYX MUHYT BPEMEHU OXuaaHus, ceeToamnoabl TXGPS5 / D11 - PS.GOOD
(MMTAHUE CUCTEMbI UCMPABHO) - n TXCON7 / D45 - PS.GOOD - Bkntoyvatotcs. Ecin
YMNOMSIHYTble CBETOAMO/b! HE BK/IHOYAOTCA, CM.: JOKYMeHT " [lononHuTeNbHas Teopus paboTbl
ceTeBol Nnatbl NuTaHus TXGPSS5, npoBepka paboTsl .

21. B 3TO Bpems, ecnv KOH(Urypauys CUCTEMbl COLEPXKMT, ABe TPYOKM (BbICOKOBOMbTHbIN 6Gak

MeeT [Be napbl BbICOKOBO/bTHbIX pPa3béMOB) 1 CENeKTop TPYOKM, Haxogswmiics B
BbICOKOBO/IbTHOM 6aKe, YCTaHOBMEH B HECOOTBETCTBYHOLUE/ MO3WLMM, TO OH BK/HOYAETCS
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KpaTKOBPeMeHHO. Ecnn cenekTop TPyOKWM HaxoAuTCA B COOTBETCTBYHOLLEN MO3ULMKU, OH He
OyfeT (hyHKLMOHMPOBaTb, HO BO3MOXXHO €ro cpabaTtbiBaHve fBa pasa. B 3To Bpems, ecnu
NMeeTCs CBOero poga npobnema B cucTeme Bbl6opa TPYOKM (Mpobnema ¢ MexaHU3MOM Bblbopa
TPYOKM WM C [aTyYMKOM MO3ULMW B BbICOKOBO/IbTHOM 0aKe), 3/1eKTPOHHOE YnpaB/eHue
cenektopa TPyOKM NpobyeT nepek/toyeHne ABaXAbl €CTb /I TaM M3MEHSIOLLMIACA npouecc u
eC/IN TaM He MpaBW/IbHbIA CUrHaN U3 AaTyrKka nosuuum cenektopa Tpyoku, ceetoamon TXGPS5
/ D45 OWWBKA W3MEHEHWA TPYBKW (TUBE CHANGE ERROR) Bk/OYaeTcs.
ceetoguogbl TXGPS5 / D11 u TXCON7/D45 PS.GOOD BbIk/OUalOTCA, W npoLecc
NnepeKtoYeHNs B 3TOT MOMEHT OCTaHaB/IMBAETCA.

22. CornacHo nyHKTa 15, HEKOTOpPOe BPeMs paHblle BK/KYEeHA 3apsiika OCHOBHOW
KoHAeHcaTopHon 6atapen. (SWD / C1-C4, C5, C6, C11, C12 npu 3X400V BXOAHOM TuUMe
nutaHna n SWD/C1-6, C11-13 npun 1X240V n 3X240V BXOAHbIX Bepcusax nutaHus.) MNpouecc
3apagku uHguumpyetca ceetoguogamm TXRCB3 / D3, D4 npu 3X400V BXOAHOM TuMe NUTaHWA
n TXRCB3/ D3 npu 1X240V 1 3X240V BX0fHbIX Bepcusax nutaHus. (CBeveHne CBETOAMOLOB -
NN CBETOAMOAA - YBENMUMBAETCA LUAr 3a LUaroM COriacHO BO3pacTaHus HanpsXkeHWs Ha ABYX
NOAKNHOYEHHbIX YaCTen KOHAEHCATOPHON GaTapemn - W OANHOYHOWN KOHAEHCATOPHON GaTapen.)
Mpn 3X400V BXOAHOM MUTaHWWM MHTEHCUBHOCTb CBeYeHMsi ceeToamoaoB TXRCB3 / D3, D4
[O/MKHA  OblTb  OAMHAKOBOW, B CAyyae nNpaBWIbHOW paboTbl. ECAM  HanpsbkeHwe
KOH/eHCcaTOpHOI 6aTapen He AOCTUraeT YCTaHOB/IEHHOIO OFrPaHNYeHNs Ha CeTeBOM nniarte
TXCB3 yepes 6-8 cekyHf, To ceTeBasa niata TXGPS5 HauMHaeT NPOLECC BbIKIKYEHUA U
reHepaTop 6yAeT MOMHOCTbIO BbIK/HOYEH. ITOT MPOLECC - TOT XKe CaMblil, Korja Kro - T0
Ha)XXMMaeT KHOMKY BbIK/IKOYEHUA Ha My bTe.

Ecnn HanpsbkeHue KOHAEHCATOpHOM 6aTapen AOCTUraeT YCTaHOB/IEHHOrO OrpaHUYeHUs Ha
ceteBoin nnate TXCB3 B TeueHne 6-8 cekyHa, curHan " CAP. OK " (KOHAEHCATOPHAA
BATAPEA 3APAXXEHA) Bbigaétcs Ha koHTakTbl TXRCB3 /JP1/1,2.

23. CurHan " CAP. OK " un3 pasvéma SWD / TXRCB3 / JP1 noctynaet Ha pa3bém SWD /
TXCON7 / JP10 1 B TOM XXe camoe BpeMsi nepeaaeTca curHan ¢ KoHtakta TXCONT7 / JP9/12 Ha
KoHTakT SWD / TXGPS5/J4 /12.

24. Mocne nossneHns curHana CAP. OK Ha koHTakTe TXGPS5 / J4 / 12, (3TO 03Ha4aeT, 4To
HanpshKeHNe Ha KOHTaKTe pasbéma naMeHsieTcs oT 0V noutu K 12-15V. HyneBol Nontoc 3Toro
curHana - KoHtakt TXGPS5 / J4 [ 4.) pene TXGPS5 / RY1 BkItO4aeTca u NOAK/IOYAET
0fHOha3Hoe HanpspkeHne K KoHTakTam TXGPS5 / J2 / 1, 2. KoHTakTbl TXGPS5 /J2 / 4, 5 He
ncnonb3yroTcs. ViMeeTcs nepembluka MeXay 3TUMU KOHTaKTaMu.

25. OfHohasHoe HarnpskeHne ¢ KoHTakToB SWD / TXGPS5 / J2 / 1, 2 yepe3 napbl KOHTaKTOB
pa3bémoB PL1/2/a, b - SO1/2/a, b nogkntoyaetca Kk pene SWD / RY1. 3atem pene SWD / RY1 n
ceetogmnos TXGPS5 / D39 skntovatotca. Ecnm pene RY1 He BK/o4aetcs, CM.. AOKYMeHT "
JlononHuTenbHas Teopus paboTbl ceTeBOM nnathl NuTaHna TXGPS5, npoBepka paboTb! .

26. C aToro BpeMeHu Hanps>xeHna a3 SWD / R, S, T HenocpeCTBEHHO MOAK/IOHAOT Yepes pese
SWD / RY1 (napbl koHTakTopa 2T1-1L1, 4T2-3L2, 6T3-5L3) k anogHbiM mogynsm D1, D2, D3.
C Opyroit CTOpoHbI, C 3TOr0 MOMeHTa ofiHO(a3Hoe HanpshkeHue nofkntovaetca ase SWD / R
yepe3 nMnaBkWin npepoxpaHuTenb F1, KOHTakTHyto napy RY1/ 2T1-1L1, nnaBkuii
npefoxpaHuTens F9, nmomexonofaBnsalowmin unbTp ZSZ1, KOoHTakTHble nmapbl SO1/5/a, b -
PL1/5/a, b k ogHO(ha3HOMY NIMHENHOMY BXOAY CETEBOM M/aTbl UM CETEBLIX MaT TOKa Hakana
(SWD / TXFIL5/ J2 /5, 6) n ceTeBoin nnatbl BpaweHus aHoga (SWD / TXROTS/J1 /1, 2).

27. C 3TOro BpeMeHu B C/lydae KOH(Urypawuum ¢ OAMHOYHOI CETEBOI NaTON TOKa HaKana, CeTeBas
nnata Toka Hakana TXFIL5 HauMHaeT nuTaTb Hakan BblGpaHHOro okyca. Mpu npaBuIbHOMN
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paboTe B 3TOT MOMEHT BK/toYaeTcs ceetoamog TXFILS / D29 "OK". Ecnm Bbi6paH Masblii
okyc, ceetoguog TXFIL5 / D6 " SMALL FOCUS " (MAJ1bI ®OKYC) BK/toUaeTCs Takke.
B cnyyae KoHgwmrypaumm AByX CETeBbIX MaT TOKa Hakana npefblaywias paboTa 3aBUCUT OT
yCTaHOBKM nepexoaHoro yctpoicTea (mkamnepa) TXCON7 / JUMPERA.

e TXCON7 / JUMPER4 1-2, n 3-4 3aKkpbiTbl. B 3TOM cny4ae, ecnn BbibpaH Manblil IOKyC,
TXFIL5 / D29 ceTeBoil nnatbl Masioro (hokyca BK/OYAeT TOMbKO, U ecnv BblopaH 60/bLLON
thokyc, TXFIL5 / D29 ceTeBoit nnaTbl 601bLL0r0 (hoKyca BKNKOYAETCS TOMbKO.

e TXCON7 / JUMPER4 1-3 3akpbiTbl. B aToM cnyyae n TXFIL5 / D29 ceTteBoi nnartbl
manioro gokyca n TXFIL5 / D29 ceteBoii nnaTbl 60MbLIOIO JOKyCa BKIHOUYAKOTCS BMECTe,
ecnv OfHa 13 ABYX nnat PYHKLMOHUPYET.

28. C 3T0ro MOMeHTa reHeparTop roTos fenatb 3KCNo3nLun.
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NOMONTHUTE/IBHAA TEOPUA PABOTbI CETEBOW MJIATbI MUTAHUSA TXGPSS,
MPOBEPKA PABOTDI

3aga4n CeTeBOM NNaTbl NUTAHWUS:

e obecrneyeHne HaNPsHKEHNA NMUTaHUA ANA NyNbTa, KOr4a reHepaTtop HaxoauTcs B pexxume BbIK/I.
(OFF)

e obecrneyeHne OLHO(A3HOr0 HanpPsHKEHUA A1 610Ka NUTaHWs CEeTeBOM NnaTbl YrpaBneHus
(TXCTR3) nocne HaxkaTtus kHorky BKJ1. (ON) nynbTa

e BK/IHOYEHVE 3apSLKM KOHAEHCATOPHOW 6aTapen CMN0BOro MOAYNSA W BK/IKOUYEHWUS OCHOBHOTO pese
RELAY (SWD/RY1)

 BbIK/IOYEHME FeHepaTopa, eC/in HanpshkeHne KOHAEHCATOPHON 6aTapen He [OCTUraeT 3HaYeHus
YCTaHOBKM B 38JaHHOE BpPems

e MPOW3BOACTBO AONONHUTENbHLIX DC nuTanuii + 15V, -15V, + 5V

* MPOM3BOACTBO BbICOKOYACTOTHOrO WUMMY/IbCHOrO MUTaHUA A5 MOJAYM HA BbICOKOYACTOTHbIE
[OMONHUTE/IbHbIE TpaHC(OPMAaTOPbl MUTaHWSA CETEBLIX NAaT Toka Hakana TXFILS u ceTeBbix nnat
ApaineepaTXIGB3 IGBT

e 06ecneyveHune coobuieHnss POWER GOOD (MMTAHUE NCMNPABHO), ecnn npucyTCTBYHOT +
15V, -15V, + 5V, v cenekTop TpyoKM (hyHKLNOHUPYET NpaBuIbHO

e ynpaB/ieHne CMCTEMOi Bbibopa TPY6KM B BbICOKOBO/IbTHOM 6Gake

 npoussogcTeo curHana CONTACTOR CLOSED (KOHTAKTOP BKJ/TKOYEH), ecnv ocHoBHOe
pene BK/HOYEHO

TEOPUA PABOTDI
[eXXypHoe NuUTaHme, NPOLECC BKIHOYEHUSI:

Mocne BK/OYEHWUS BXOAHOTO NaBHOr0 TPex(a3HOro nepeksoyaTens reHeparopa, OfHoOgasHoe
HarpskKeHWe noABNAeTCA Ha pasbéme J19 cpasy. 3JTO HanpskeHWe NOAKAKYaeTca K
OBEXXYPHOMY WCTOUHUKY TMNTAHUA (STANDBY PWS), KOTOpoe COCTOMT U3
TpaHcopmatopa TR3, amogHoro mocta D33 u KoHfeHcatop C24. [exypHoe HanpsXeHue
(HecTabunusmpoBaHHoe + 24V) nossnsetca Ha J18 / 1, 5 n ceeTogmos D34 Bkntoyaetcs. B Tom
Xe camoe Bpems - pene RL1 B cBOK o4epedb 06ecToyeHO - cBetogmog nynbta OFF (BbIK/.)
(KoTopbIin coegmHseTcs ¢ J18 /1,2) Takxe BKNOYaeTCs.

Haxumas kHonky ON (BKJ1.) nynbTa (3T0 NPUBOAUT K 3aMbIKaHWIO MeXAy KoHTakTamu J18 / 4, 5)
pene RY3 n RL1 Bkitoyatotca. C atoro BpemeHn RL1 ocTaeTcs BKNOYEHHbIM (KOHTaKTbl RL1 / 7,
14 3amkHyTbI) 1 cBeTogmog ON (BKJ1.) nynbTa (KOTOpbIV coeauHseTcs ¢ J18 / 1, 4) BKtovaeTcs.
Csetoaunog OFF (BbIKJ/1.) nynbTa BbikntovaeTcs (KOHTakTbl RL1 / 1, 7 pa3oMKHYTbI). BKoyeHne
RY3 nogkntoyaeT OCHOBHOe HanpshkeHuwe (asbl K (J14) 610Ky nuTaHWs CeTeBOW nnathl
KoHTponnepa reHepatopa (SWD / MW - 11) n k J17, J14 wn J15. MNocnefHne Tpu pasbémMa He
MCNO/b3YHOTCA.

Npons3BoAcTBO AOMNOMHUTENILHBIX NMUTAaHU i:

CurHan REMOTE (YAAJIEHHbIA) (34 / 9, 10) KOTOpbIA BLIXOAUT W3 CETeBOV nnathbl
KoHTponnepa reHepatopa SWD / TXCTR3 uepe3 ceteByto nnaty SWD / TXCON7, uyacTb
OTBETBNAETCH Ha Auog ontonapbl U3 u uyepe3 ceteByto nnaty TXGPS5 (ot J4 / 9, 10 K J3)
nogkntoyaetcs K pene SWD / RY1. RY1 BK/to4aeTcs M NOAKNHOYAET HanpsXKeHWe OCHOBHOM (asbl
K J20, 1 yepe3 J5 K NPOMEXYTOUHOMY MCTOYHWUKY nuTaHua +24V (SWD/ TOKO 24V). lNocne
nojaus nutaHms + 24 V K ceTeBoil nnate (J6) 3amyckaeTcs BbICOKOYACTOTHbIA reHepaTop
MMMYNbCOB CeTeBOI Nnatbl (Mct PWS).
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Mofy/nib BbICOKOYACTOTHOIO WMHBEPTOPA, KOTOPbIA reHepupyeT MnepeMeHHble MPSMOYro/bHbIe
umnynecbl (+PULSE, -PULSE) (+MMMNY/bC, -MMMYJIbC) ¢ MakCcUMasibHbIM 3HaYeHVEeM
ocHoBaH Ha PWM cxeme U6 n TpaHaucTopax Q4, Q5. Bbixoabl moayns nHseptopa (+PULSE, -
PULSE) (+MMNYNbC, -UMMNYNbC) un nutaHme + 24V nopaétcd Ha COOCTBEHHble
TpaHcdopmatopbl (TR1, TR2) AONOMAHUTENBHOIO NUTaHUA, TPaHCHOPMATOPbI CETEBOM MAaThbl UK
ceTeBbIX Nnat Hakana (J7 /4,5, 6 nJ8/ 4,5, 6) n TpaHC(hOPMATOPOB CETEBOW NNaThbl KOHTPO//Epa
IGBT (J9/1, 2, 3).

Cxewma, cobpaHHas Ha TpaHcqopmaTtopax TR1, TR2, anogax D18 ... 23, uHAYKTMBHOCTAX LI.. 2,
cTabunmsatopax U8 .. 10 u koHgeHcatopax C18...23 Bblgaét cTabunmanpoBaHHble DC
HanpskeHnsa + 15, -15V, + 5V ansa ceTeBOii Nnatbl KOHTPO/Iepa reHepatopa (J4 /1, 2, 3,4, 5), ana
CXeM CeTeBOW nnatbl Hakana (J7 /1, 2, 3, J8 /1, 2, 3) 1 ans ceTeBOi Nnatbl BpalleHns aHoga (J1 1/
34,5, 6).

MpownssoacTeo curHana POWER GOOD (nutaHue rotoso):

Mocne nosiBneHWs CTabunM3MpPoBaHHOrO HanpspkeHust + 15V, -15V n + 5V u ecnn ypoBHU
HanpPsHXKEeHNA COOTBETCTBYIOT 3HaYeHMsAM (CpabaTbiBaHVe cTabunmuTpoHoB Z5 1 Z6) Q10, U4 n U13
BKtOYaroTca. Mpefnonoxmm, 4to, yposeHb Ha U13 / 3 noutu O - ypoBeHb BbiBoga U14C / 8 noytu
0 - uepe3 U13/ 3 Bbik/ovaeTca Q7 1 ¢ 3TOro MoMeHTa 4vepe3 R25, 1 R61 HauMHaeT 3apsxarbes
KoHAaeHcaTop C25. [ocne JOCTUXKEHNA HaNpsXeHWs Ha KoHAeHcaTope C25 BXOAHOMO /10rMyeckoro
YypoBHA cpabaTbiBaHus U2D / 13 , U2D /11 usmenutcs go noruyeckoro 0 u csetoguog D11
POWER GOOD BkntovaeTcs.

BK/oyeHne 0CHOBHOI0 KOHTaKTopa:

Mocne NOSBNEHUs CUrHaa NUTaHWe rOTOBO, MOCTYNaroLme C OLHOW CTOPOHbI, YTO HanpsXKeHue
OCHOBHOW KOH[ieHCaTOpHOM 6atapent LOCTUIN0 BCTPOEHHOr0 MUHUMANIbHOTO OrpaHuyeHns (cxema
cpaBHeHus Ha ceTeBoli nnate TXRCB3) curHan J4 / 12 CAP. nsmeHsietcs ot 0 go + 15V, ¢ apyroti
CTOPOHbI BpeMsi 3apsilKM OCHOBHOW KOHEHcaTOpHOM 6aTapen He [A/MHHEE M03BONEHHOMO
MaKCUMa/lbHOr0 3Ha4yeHusi BpemeHn - 3To Ha BbiBoge Ul4 / 7 (CHARGE ERROR) (OLUbIBEKA
HAIPY3KW) octaetca + 15V - HauMHaeT 3apsxarbcs KoHgeHcaTtop C6 no uenv R19, R20 n R62.
Mocne JOCTVKEHMS HaMpshKeHWst Ha KoHAeHcaTope C6 Normyeckoro ypoBHs cpabatbiBaHms U2C /
8, 3HayeHne Ha U2C / 10 n3meHsieTca ot 0 go + 15 V u yepe3 Q3, U5 n U3 Bkovaetcd RY1.
3aTeM BK/tOYaeTCH rnaBHbIn koHTakTop SWD / RY1 (J2 / 1, 2) u ceetogmog D39 CONTACTOR
ON (KOHTAKTOP BKI/1.) BK/IHOUaeTCA Takxe.

Mocne BKAOYeHUA TpaH3ucTopa Q3 U5 Takke BKNHOYAETCA M HauyMHaA C 3TOr0 BpeMeHu
HesaBuCUMble M3MeHeHusa curHanos POWER GOOD, CAP, n CHARGE ERROR, B cBOt
oYepeflb, He BNUAOT Ha yCnoBums paboTbl Q3 40 BbIKNHOYEHMS reHepaTopa.

Mocne cpabaTblBaHWs OCHOBHOIO KoHTakTopa curHal CONTACTOR CLOSED (KOHTAKTOP
3AKPbIT) naet ot KoHTakTa J2 / 5 K KOHTakTy J4 / 7.

PaboTa cxeMbl Bbl6opa TPyOKM B BbICOKOBO/IbTHOM baKe:

Cxema Bbl6opa TpybkM cobpaHa Ha fiormyeckom anemeHte U2 / A, B, komnapatopax Ul4 / A, C,
D, TpaH3uctope Q1, pene RY2 n ontonapsl Ul

Ecnn 3akpbitbl J12 / 2, 3 n OTKpbIT J21, B 3TOM cnyyae, ecnm curHan TUBE SEL.
(MEPEKMHOYEHWE TPYBKW) - 0, RY2 Bcerga BbikntoyeHo. Ecnn curHan TUBE SEL. + 15V,
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RY2 Bcerga Bk/OYeHO. ITO TpaAMLMOHHAA cxema Bbibopa Tpyoku. B aTom pexxume pabotbl D44
He YCTaHOB/EH Ha CeTeBOM nnare.

Ecnn J12 /1, 2 v J21 3aKpbITbl, B 3TOM Cy4vae RY2 BKOYaeTCA NPy KaXKAOM U3MEHEHUW CUMHana
TUBE SEL., HO TOMbKO B TeYeHWe KOPOTKOrO BPeMeHW, KOTOpPOe fABNSeTCA AO0CTATOYHbLIM Af1A
M3MEHEHMS MexaHM3Ma Bbl6opa TPYOKM OT Of4HOM YCTOWYMBOM MO3ULUKN O APYrOA YCTONYMBOIA
nosvumn. B aTom cnyyae fo/mkeH 6bITb JaTumk nosvuuy B HV 6ake. 3TOT MeTof, UCMO/b3yeTCs B
6akax TXHVT2...HV.

KpaTkoe onuncaHue paboTsbl:

Mpegnonoxum, To, 4yto curHan TUBE SEL. - OV un gatumk nosuvuymmn B HV Gake 3akpbIT. 310
03HauaeT, uto noteHyman T.S.SENS - 0 (Ha HeilTpane Yepe3 0OMOTKY KaTyLUKW), Tak Kak J10/ 2, 3
3aMKHyTbI. B atom cnyyae Ul BkntoyeHo. CnefosatenbHo Ha U2A / 1 - OV. Mpeanonoxum, 4Yto
curHan TUBE SEL. - 0, curHan U2A / 3 6yaet Takke 0. B 310 Bpems Ha BbiBogax UL4A /1 un
U14C /8 -0V 1 U14D /14 - + 15V. 310 yCTaHOBMBLLEECH YC/IOBYE.

Korga TUBE SEL. m3meHsetcs ot 0 go + 15V, Ha Bxoge U2A / 2 usmeHeHue go 15V,
cneposatefibHO BbIXog U2A / 3 n3MeHsetTcd Ha + 15V Takxe 1 HauMHaeTca 3apsf KOHAeHcaTopa
C29 yepe3 R67. B 10 e camoe Bpemsa U14A / 3 namensetcsa go + 15V. CnegosatensHo U14A /1
n3mMeHeHuna 1o + 12V 1 C28 HaunHaeT 3apsxartbes vepes pesuctop R64.

Moka HanpshkeHne C28 He gocTurHeT noTeHymana U14A / 3 (1 cek.), Ha U14A / 1 octaetcs + 15V
1 OHO ynpaB/ifeT BKIKOYeHNem TpaHsucTopa Q1 1 pene RY?2 coOTBETCTBEHHO.

Ecnm u3meHeHVe MNOMOXeHWUS MeXaHu3Ma Bbl6opa Tpybku 6b110 ycrewHo, 1o J10 / 2, 3
pasmblkaeTcs M Ul obectounBaeTcs. CnepoBatesibHo, BbIBOg U2A / 3 n3meHsetcs fo 0V. Ecim
BpeMs NepekntoyeHns Bblo Kopode, 3aTeM HanpsbkeHue C29 [OCTUINIO HanpsKeHUs CpeaHeit
TOYKM R71 1 R66 (3-4 cekyHpa.), BbIxog Ul4 ocTaéTcs B NpefblayLLUmnX YC0BUSX.

Ecnn nsmeHeHvie NonoXKeHWs MexaHu3ma Bblbopa TPyOKM He Oblno YCMeLwHo, CnefoBaTe/lbHO Ha
U2A / 1 octanock + 15V. CnepoBaTeNibHO CUHXpOHM3aumsa UL14A HauMHaeTcsi Nepuofnmyecku
BblAaBaTb MMMNY/bCbl (ABa WAX TPU pasa) Moka HanpsxeHune Ha C29 He LOCTUIHET HarpsKeHUs
cpeaHen Toukn R71 1 R66. B ato Bpems U14D / 14 namenutcs o OV v 3anpetut ynpasneHune Ql.
B Ttom >xe camom Bpemsa U14C / 8 wuameHutca o + 15V, Bbiknoumtca TpaHaucTop Ul3 u
BKNOUNTCA ceeToguog D45. BeiknoveHne U13, Boiknatoyaet curHan POWER GOOD, ykasbliBas
4TO, MMeeTCs Npobiema B MexaHuU3Me Bblbopa TPYOKM.

HabntoaeHve BpeMeH 3apsiilkv OCHOBHOM KOH/IEHCATOPHOI 6aTapeun:

Cxema cobpaHa Ha komnapaTtope U14B. lMocne BKOYEHUS reHepaTopa B MepBblii MOMEHT Ha
U14B/57.5V nHaUl4B / 7 + 15V. C atoro MmomeHTa KoHaeHcatop C30 3apsaetcs yepes R77.
Ecnu oCHOBHOI [aTuMK YPOBHA HanpsikeHWsi KOHAEHCATOPHOW GaTapen (3TO cXxema Ha CeTeBOiA
nnate TXRCB3) nmeeT npremsnemMblil ypoBeHb - 3TO 03HaYaeT 4To curHan J4 / 12 CAP. nsameHuncs
oT 0 go + 15V - BOBpems, 1 3TO BPeMs M3MEHEHMSA KOPOYe BpeMeHU noka HanpsxeHue Ha C30 He
[JOCTUTHET noTteHumana U14B / 5 (7. 5V), 3atem U14B / 5 nameHsetca fo 12 -13V. YBennueHve
HanpsbkeHna Ha C30 octaHasnmBaeTca B 9 - 9. 5V v Ha BbiBoge U14B / 7 octaetcs + 15V.

Ecnv  patuyvk  ypoBHA  HanpsXeHus OCHOBHOIA KOHAEHC&TOpHOVI 6aTape|/| He CYUTbIBaEeT

NPUEMNEMBIA YPOBEHb, 3TO 03Ha4aeT, 4yTo J14 / 12 ocTtaetca noutn 0V, n U14B / 5 ocTaetcs Ha 7.
5V. B atom cnyuyae, Korga HanpsikeHne C30 npesbiwwaet 7. 5V yposeHb U14B / 7 nameHsetcs 4o
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0V, uepes D46 3anpellaeTcs cpabaTbiBaHe OCHOBHOIO KOHTaKTOpa ¥ 4epe3 U15 BblaéTcs
KOMaH/ja Ha Mo/HOE BbIK/HOUEHE reHepaTopa.

NpoLiecc BbIK/IHOYEHUA FeHepaTopa:

Haxatve kHonkyn OFF (BbIKJ1.) nynbTa Bbi3blBaeT 3amMbikaHue mexay J18 / 3 n 5. B 3to Bpems
pene RY3 n RL1 Bbiknovatotcd. RL1 / 7, 14 pasmbikatotcd M RL1 / 1,7 3amblkatoTcs,
CnefoBaTe/lbHO MpepbiBaeTcs ycnosune camobnokupoBky RL1. BoikntoueHne RY3 obecTounBaeT
AONOMHUTENBHbIA UCTOYHMK nnuTaHus (SWD / TOKO MW 15-11) ceTeBoil nnaTbl KOHTPO/Epa
reHepatopa (SWD [/ TXCTR3). CnegosatenbHo, BblKoYaeTcs curHan REMOTE
(Y AANEHHDIW) n BbikntouaeTcs pene BratoueHns (SWD / RY2) 1 0CHOBHOIA KoHTakTop (SWD /
RY1) B TOM e camoe Bpems. C 3TOr0 MOMEHTa - BK/IHOYaeTCA NuTaHue ceteBor nnatbl TXGPS5 -
OTK/1H0YaETCH OCHOBHOE NUTaHME CO BCeX CXEM reHepartopa.

PA3bEMbI:

J2 pa3bém 4N15 ynpaB/ieHUss OCHOBHbIM pene (SWD / RY1)
J2/1 - HeinTpanb 0 (BKNOYEHNE)
J2/2 - hasa (BKNHOUEHUE)
J2/3 - He ucnonb3yetcs
J2/4 - He ucnonb3yeTcs
J2/5 - He ucnonb3yeTtcs
Mexgy J2 / 4, 5 - nepeMbluka.

J3 pa3béM 4N18 ynpaB/ieHUs Harpy3ouHOro pesie KoHgeHcaTopHoi 6aTtapen (SWD / RY?2)
J3/1 - + 24V
J3/2 -0 (+ 24V)

J4 pa3béM 4719 AONONHUTENBHOMO NUTaHNA 610Ka yrpaBneHsi BbICOKOBO/IbTHOIO
HanpshkeHnsa (TXCONT7)
J4/1 - + 5V
J4/2 - 0 (+ 5V)
J4/3 - + 15V
J4/4 - 0 (+ 15V, -15V)
J4/5 - 15V
J4/6 - pononHWTeNbHOE NuTaHne curHana rotosHoctn (POWER GOOD)
J4/7 - curHan skntoveHns (CONTACTOR CLOSED) ocHosHoro pene (SWD / RY1)
J4/8 - curHan Bblbopa Tpy6ku (TUBE SEL.)
J4/9 - curHan +REMOTE, 4To6bl ynpasnsTb Harpy3odHbIM penie (SWD / RY2)
J4/10 - curHan -REMOTE, uTo6bl ynpaBnsaTh Harpy3oyHbiM pene (SWD / RY?2)
MEXAY curHanamn +REMOTE v -REMOTE - + 24V.
Ho curHan -REMOTE He OV cuctembl!
J4/11 - curHan nogrotoeku (PREP).
J4/12 - HanpsXeHne OCHOBHOM KOHAEHCATOPHON 6aTapen B HopMe, curHan OK (CAP.)

J5 pa3béM Anst 0a4HOha3HOr0 IMHEMHOr 0 HaNpPsXXeHNSA NpomexxyTouHoro DC 610Ka NUTaHus
+ 24V (SWD / TOKO 24V SW50-24F)

J5/1 - 0 (HeTpasb)

J5/2 - 3a3emneHue

J5/3 - (hasza

J6 pa3bém Ans nonyyeHns + 24V ot npomexytoyHoro DC 6noka nutaHus 24V TOKO
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J6/1 -+ 24V
J6/2 - 0 (+ 24V)

J7 pa3béM 4N JONONHUTEIbHOIO NUTaHUA CeTeBOM niaTbl Hakana TXFILS
J7/1 - + 15V
J7/2-0 (+ 15V, -15V)
J7/3- -15V
J7/4 - - PULSE (ona nutaHua HF TpaHcthopmaTtopos)
J7/5 - + 24 V (ona nutaHna HF TpaHcthopmaTopoB)
J716 - + PULSE (ana nutaHna HF TpaHcthopmMaTopoB)
J7/7 - 3a3emneHue

J8 pa3béM AN JONONHUTENbHOMO NUTaHWA CeTeBON nnaTbl Hakana TXFILS
Pacnono)xeHne cMrHaioB Takoe Kak Ha pasbeme J7.

J9 pa3béM 4718 LONONHUTEILHOIO NUTaHUA ceTeBoM nnatbl gparisepa TXIGB3 IGBT
J9/1 - - PULSE (ans nutaHus HF TpaHcdopmaTtopos)
J9/2 - + 24 V (ans nutaHmna HF TpaHcthopMaTopoB)
J9/3 - + PULSE (ana nutaHna HF TpaHcopmMaTopos)
J9/4 - 3a3emneHve

J10 pa3béMmbl ANS ynpaBfeHNs cefieKTopa TPYOKM BbICOKOBO/IbTHOIO 6akKa:
J10/1 - haza (BK/IHOUEHMS)
J10/2 - 0 (HeliTpanb) N KOHTAKTOP AaTyMKa NO3ULMKN CeNeKTopa TpyoKu
J10/3 - KOHTaKTOp AaTymKa No3nLuM cenekTopa TpyoKn

J11 pa3bém ansa obecrieveHNs AOMONHUTENIbHOIO NUTaHUA MOAY/ISE HA3KO UN
BbICOKOCKOPOCTHOr0 pa3roHa aHoja

J11/1 - + 24V

JII/2-0 (+ 24V)

J11/3 - + 15V

JII/4-0 (+ 15V)

J11/5 -+ 5V

JII/6-0 (+ 5V)

J14 pa3béM ansa NMHeMHoOro ogHogasHoro NuTaHns 6noka NutaHns TOKO MW15-11 (310
MOAY/1b - LONONHUTE/IbHOE NTaHMe ceTeBo NnaTbl TXCTR3.)

J14/1 -thasa (n1HelHas)

J14/2 - O (NMHEeHbIN)

J15 He ucnonb3yetca
J15/1 -¢ha3a (mMHelnHas)
J15/2 - 0 (nuHeHbIR)

J16 He ucnonb3yeTca
J16/1 -tha3a (nnHeinHas)
J16/2 - 0 (NMHENHBINA)

J17 He ncnonb3yeTtcsa
J14/1 -ha3a (nmMHelHas)
J14/2 - 0 (nMHeHbIR)
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TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

J18 pasbém ansa nynbTa (KkHornok ON (BKJ1) u OFF (BbIK/1), cBeToanogos ON (BKJ1) n OFF
(BbIKJ))

J18/1 - + 24V nopgaya NnUTaHWs 4N NynbTa

J18/2 - KoHTaKT KaToda ceeToamona OFF

J18/3 - koHTaKT KHOornku OFF

J18/4 - KoHTaKTbl KHOMKK ON 1 KOHTaKT KaToaa ceetoamnoaa ON

J18/5 - 0 (+ 24V) kHonkn ON N OFF o6Luii KOHTaKT

J19 pa3bém ansa obecrneyveHUs NMHENHBbIM OAHOMAa3HbIM NMMTAHUEM
J19/1 -tha3a (nnHeinHas)
J19/2 - O (NMHEHbIN)

J20 pasbém ans obecneyveHUs NIMHENHbIM 04HOMAa3HbIM NUTaHWEM [LOMOMHUTE/ILHOr0 6/10Ka
nutaHua TXGPS5

J20/1 -(ha3a (nmHelHas)

J20/2 - 0 (nuHeHbIR)

ToukuM TeCTUPOBaHUA

TP1 - PWM 20kHz npsiMoyronbHbIin uMnynbCHbI curHan (OV / + 15V) TP2 - PWM
CUHXpOCUTHa

TP3 - PWM 20kHz npsimoyronbHbIi MMynbCHbI curHan (0V / + 15V)

TP4 - DGND (24V)

CBETOAVOAbI

D34 - gexxypHoe HanpsbkeHve + 24V (STAND BY)

D29 - + 15V

D30- -15V

D28 - + 5V

D49 - nynbT HaxoguTcs B paboyem pexxume (CONSOLE ON)

D2 - ypaneHHblin curHan aktmHbli (REMOTE ON)

D39- ocHoBHoe pene BktoyeHo ( CONTACTOR ON) (KOHTAKTOP BKJ1.)

D45- ownbKa Bbibopa TPY6KK, MMeeTCA HEKOTopas NpobieMa B cucTeme Bbibopa TpYOKM nnu B
yrpas/ieHU cxeMbl cUcTeMoii Bbi6opa Tpyoku (OLLUMBKA M3MEHEHUA TPYBKW)

D11- nutaHue B HOpMe, HanpshkeHns + 15V, -15V, + 5V npucytcteytoT (PS. GOOD)

NMPOBEPKA PABEOTOCITOCOBHOCTMW:

1. bonbwKnHCTBO cxeM TXGPS5 6noka nutaHWs onucaHo B onucaHum " BKJTKOUEHWE
PEHTITEHOBCKOI'O T'EHEPATOPA, PABOTA MNJIATbI MUTAHNA TXGPSS5 ".

2. [MpoBepka paboTbl CxeMbl Bbibopa TPyOKu. MpoBepbTe nepemblukm (4xamnepst). J21 /1, 2 1 J12
/ 1,2 0O/MKHbI 6bITb 3aKpbIThI. 3 NynbTa cMeHuTe TpyoKy. B 310 Bpems RY?2 Bkntovaetcs Ha 1
CeKyHZy. V1 B TOM )Xe camoe BpeMs MexaHu3Mm Bblbopa TpyoKku (hyHKUMOHUpYeT B HV 6Gake
4éTKO. MofOXANTE HECKONBKO MUHYT U CAenanTe N3MeHeHMs HECKO/bKO pas.

EC/IN TMTPONCXOAUNT MPOBJIEMA:

1.  Ecnun B pexypHom pexume TXGPS5 / D34 csetutcs, a csetoguog OFF (BbIKJ1.)
ny/sibTa He CBETUTCSH, NPOBEPbTE HANPsXKeHVe Mexay KoHTaktamu J18 / 1, 5. MNpuemnemoe
3HayeHune - + 24 - 35V. (+ cTopoHa J18 / 5.) Ecnm 3HauyeHWe npaBu/bHO, 3TO O3HaYaeT, YTo
nynbT paboTaeT HeNpPaBnIbHO UK Kabenb Mexay nynbTom u J1 8.
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1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

1.11.

2.1.

2.2.

2.3.

TexHU4eckKoe onucaHue nNuTaroLLero ycrpoictea TOP-X
CHauvana npoBepbTe Kabesnib Mexay nynsTom u JI8.
Ecnu kabenb ncnpaBeH, NpoBepbTe NiaBkuin npegoxpaHutens F5 nynsta (TPCON1 / F5).

Ecnn nnaBkuit npeaoxpaHnTENb 6bIN HeEncnpaseH 1 nocne Toro, Kak CMEHWN ero, OH CHoBa
Neperopen, 3To oO3HayaeT, yYTo npo6ne|v|a HaxoguTca B Ny/bTe, BEPOATHO B NMUTaHUWN NynbTa.
MMynbT gomKeH ObITb 3aMEHEH.

Ecnn D34 He cBeTutca M HanpskeHve mexay J18 / 1, 5 - OV, nposepbTe nyaBKue
npegoxpanutenn F7, F8. Ecnn oaMH 13 NnaBKUX NpefoxpaHUTeNnein nnm oba HemcnpasHbl,
BbIKNHOYMUTE NUTaHWe, 3amMeHUTe HeucCnpaBHble MNaBKMe NpefoXpaHUTenn, OTcoeAnHUTE
npoBog oT J18 u BKIUMTe cHoBa. Ecnmn nnaBKWiA NpefoxpaHuTeslb Meperopesi CHoBa, 3To
03HauaeT, uyto TR3, D33 nnn C24 HencnpasHbl.

Ecnn nocne Toro, Kak 3aMeHbl MaBKOro npenoxpaHntens D34 BKAOUAeTCs, MOAKIHOUMTE
Kabenb 06paTHO K pasbémy J18. EcCnn nmnaBKuil npesoxpaHUTeNb Meperopen CHOBA, 3TO
03HaYaeT, YTo NPo6/IeMa HaXOAWUTCS B MUTaHWK NyNbTa aBCOHOTHO TOUHO.

Ecnn F7 n nnaBkue npefoxpaHutenn F8 ncnpasHbl, HO HET Hanps>keHns mexay J18 /1, n 5,
MpoBepbTe HanpshkKeHWe nuTaHWA Ha pasbéme J19. (B EBpomne OCHOBHOe HarnpshKeHue
(pasHoe, B CLLIA OCHOBHOe HarnpshKeHve NMHeHoe.)

Ecnun HeT HMKakoro HanpsbkeHus Ha J19, npoBepbTe NiaBKWii npegoxpaHnTess SWD / F6 un
noakntoyeHve pasbémos SWD / SO1L - PLL.

Ecnu nnaskuin npefoxpaHnTeNb U pasbéM - UCNPaBHbI, MPOBEPbLTE N/aBKye NpefoXpaHnTeNm
SWD /F1, F2, F3 n pasbém SWD / NB1 npu BXOgHOM nuTaHuu Bepcumn 3X400V.

Ecnm  pesynbTaTbl NpeAblAyLMX MPOBEPOK ObliM  NpaBW/bHbI, NPOBEPAIOT  BXOAHbIE
OCHOBHbI€ VCTOYHVKW NMUTaHUS.

Ecnn 3HaueHus 6bnM MpaBufibHbI, BbIKOUYUTE TEHEPATOP M 3aMepbTe COMPOTUB/IEHME
MexXay KoHTakTamu 1 -3 1 2 - 4 nomexonogasnstoLlero gpunstpa SWD / ZSZ3.

Ecnu Bce 6bIN0 NPaBW/bHO, 3TO 03HAYaeT, YTO OAHA M3 06MOTOK TpaHcdopmaTtopa TR3
BEPOATHO HeucrnpasHa.

Mpu HaxxaTm KHonkKu ON (BKJ1.) nynbTa HU cBeToanog BKJ1. nynbTa HWM CBETOAMOL
D49 He BKNtoYaeTcCH.

MpoBepbTe NPOBOA MeXAY MynbToM 1 JI8.

Ecnn nposog wvcnpaBeH, Haxmute KHonky ON nynbTa COOTBETCTBEHHO, M3mepbTe DC
BO/MIbTMETPOM HanpsbkeHne Mexay RL1 / 2, 6. Xopowwin pesynbTaT - + 24 - 35V. Ecnn
HanpsHXXeHUs ecTb, HO pene He PYHKLUMOHUPYET (He BKNOYaeTCH) AO/MKHbI 3aMEHUTD €ro.

Ecnn B npefbiaywiMx 3amepax u3MepsemMoe HanpsbkeHue - OV, BbIKMOUUTE nUTaHue,
0TCOeMHMTE MpPoBOA OT J18 M M3MepbTe OMMETPOM MeXay KoHTakTamu 1, 3. B aToi
cutyaumm pesuctop R109 nynbta MoXeT mnamepatbes (47 -220 Om, 3aBUCUT TUMa nynbTa).
Ecnu n3vepsemoe 3HayeHue - 6eCKOHEYHOE 3aMeHUTE Pe3nCTop.
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3.

3.1

3.2.

3.2.1.

3.2.2.

3.2.3.

3.2.4.

3.3.

3.4.

3.5.

3.6.

3.7.

TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

Mocne Haxxatua kHonku ON (BKJ1.) nynbTa, ceetoguog ON (BKJ1.) nynbta n D49
cBeToauod Bktovaetcs, pene RL1, n RY3 BrIovaloT Takxke, HO cBeTogmoh D2
REMOTE (YOAJIEHHDbIW) He BK/IOYAETCA U HUYETO He CNTy4aeTcs nocsie 3Toro.

MpoeepbTe ceetogmodbl TXCTR3 / D3, D4, D5 wusmepbte DC BO/MBTMETPOM Ha
KOHTPO/IbHbIX TOUKax HanpsbkeHns TXCTR3 / TP6, TP2, TP1. O6bLwwas Touka curHana - TP22.
Paboune npaBu/bHble 3HaYeHns - + 15V, -15V, n + 5V.

Ecnn ypoBHWM HanpsXeHUs NpaswubHbl, B 3TOM C/yyae MPOBEPSAOT Lenb MPOXOXAeHWs
YAaNeHHOr0 CurHana, HaumHarouwierocs ¢ KoHtaktoB TXCTR3 / JP6 / 19, 20 ( CwurHan
REMOTE (YAAJTEHHDIW) - curnan 24V DC, nonspHocTb curHana JP6 / 19 - + 1 JP6 / 20 -
OTpuuatenbHas nonspHocTb curHana REMOTE (YAAJIEHHOIO) He cucTemMHoe
0V!). ¥YpoBeHb curHasna Mmoxet nusmepsAatscsa DC BOSIbTMETPOM.

C KoHTakToB SWD/ TXCTR3 / J6 / 19, 20 curHan REMOTE (YIAJIEHHbIW)
nofkntoyaetcs K KoHtaktam SWD / TXCON7 / JP2/ 19, 20.

Curtan REMOTE (YOANEHHbI) npoxoauT Tonbko 0T kKoHTakToB TXCON7 / JP2 / 19, 20
K KoHTakTam TXCON7 /JP9 /9, 10.

Curdan REMOTE (YAANEHHbIV) ot koHTakTos SWD / TXCON7 / JP9 / 9, 10
nofkntoyaetcs K KoHtaktam SWD / TXGPS5/J4 /9,10.

3atem curian REMOTE (YOANEHHbIN) nepepaetcs ot KOHTakToB TXGPS5/J4 /9, 10 K
TXGPS5 / J3 /1, 2. Ecnm curdan - REMOTE (YOAJIEHHbBIV) akTuBHbIA cBeTOAMOA
REMOTE ON (YAANEHHbIN BK/1.) TXGPS5 / D2 BkntovaeTcs.

Ecnv uenb curHana npasu/bHa - HEMpepbIBHas -, HO Ha ceTeBoi nnate TXCTRS - Ha J6 /
19, 20 - curHan REMOTE (YAANEHHDbIW) He npefcTaBneH, 3To 03HayaeT, YTO MMeeTcs
ntobas npobnema Ha ceteBoit nnate TXCTR3

Ecnm no nyHkty 3.1 6binv ntobble MPOGMeMbl C HanpPsXKeHUAMWU NUTaHUA, MPOBEpbTe
nnaskue npegoxpanutenn TXCTR3/F1, F2, F3.

Ecnn nnaBkue npefoxpaHUTENIN UCMPaBHbl, HO OAHO WA 60MbLUEE KOAMYECTBO NUTAHWUIA
OTCYTCTBYET, B 3TOM C/ly4ae, HEKOTOpble YacTu 610ka nutaHns SWD / TOKO MW15-11
HeMcnpaBHbl NN MMEETCA KOPOTKOE 3aMblKaHue Ha ceTeBoii nnate TXCTR3.

Ecnv no nyHkTy 3.4 nnaBkve MpefoXpaHUTENN WCMpPaBHbl, HO BCE (YHKLUW He Oblnn
npeAcTaB/eHbl, NPOBEPbTE NNaBKMIA NpefoxpaHuTens F6.

Ecnu nnaskuii npepoxpaHutens F6 wmcnpaseH, u3MepbTe AC  BOMbTMETPOM  MeXay
KoHTaktamy CN1 / L, N mogyns nutaHns TOKO MW15-11. Mexay 3TvMU TO4Kamu
OCHOBHOE OfHO(ha3HOe HarnpsXKeHue AO0/HKHO W3MepPATbCA B HOPMasilbHOM criyyae. Eciu
HanpsHXKeHne MpUCYTCTBYeT, TO MNWTaHWe He ucrpasHo. [MpoBepbTe BXOAHOM NABKUI
npegoxpaHuTens mogyns nutanus (TOKO MW 15-11/ F1). Ecnv nnaBkuid npefoxXpaHnTeNb
He UCnpaBeH, 3aMeHa N1aBKOro NPefoXpaHNTenNs He LO/MKHA AOCTAaTOYHO PewwnTb Npobnemy,
3aMEHNTE MOAY/b NUTaHMUA.

Mocne Bxoga curHana REMOTE (YOAJIEHHOIO) Ha ceTteByto nnaty, D2

BKtovaeTcsA, SWD / RY2 BK/OYaeT Takke, HO HAYTO He CNy4yaeTcs Ha CeTeBOW niate
nocrne aToro.
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4.1.

4.2.

4.3.

4.4,

5.1

5.2.

5.3.

5.4.

5.5.

5.6.

TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

MpoeepbTe AC BONLTMETPOM Ha pa3béMe J20 HamuMe OCHOBHOIO OAHO(a3HOro
HanpsyKeHus.

Ecnn nuTtaHne He npucyTcTByeT, npoBepbTe nogknoyveHne SWD / SO1 - PL1 w nnaskuit
npegoxpanutens SWD / F8.

Ecnn HeT HemcnpaBHOCTW, MpoBepbTe MnaBkue npegoxpaHutenu SWD / F2, F5 B Bepcuu
BXO4HOro nutaHus 3X400V, nnaekuini npefoxpaHutens SWD / F1 B Bepcun BXOAHOMO
nuTaHns 1X240V n 3X240V 1 BX0AHbIE OCHOBHbIE HaMpPsXXeHUs reHeparopa.

Ecnm  HeT  HemcnpaBHOCTW,  KOMM/EKC — BbIK/KOYUTE, W MPOBEpPbTE  OMMETPOM
nomexonogasnsastoLwmin punstp SWD / ZSZ2.

Mocne Bxoga curHana REMOTE (YAAJIEHHOIO) Ha ceTeByto nnaty, D2 n SWD /
RY2 BkNtoYaroTCA, OCHOBHOE 04HO(ha3HOe HarnpsXXeHne nNpucyTcTBYyeT Ha J20, HO HAYTO
He C/ly4aeTcs Ha CeTeBOM nnaTe.

MpoBepbTe nnaskue npegoxpaHuTtenu F2, F3, F4.
Ecnun He nMeeTCst HUKaKOI HEMCMPaBHOCTH, NPOBEPbTE Hanumne + 24V Ha J6.

Ecnm + 24V npucyTcTBYeT, NpoBepbTe paboTy WHBepTOpa MuTaHus (3neKTpocxema
TXGPS500. SCH nuct 3). MogkntounTe BXOAbI ocumnnorpada K curHanam TPL n TP3 n K
06Lein Touke TP4. MpaBunbHas opma rnokasaHa Ha pucyHKe 1. Ecnm KayecTBO CUrHanos,
NMpUemMnemMo, HO ANUTENIbHOCTM (LUMPUHA) CUTHA/IOB, HAMHOIO MeHbLUe, 3TO O3HayaeT, 4yTo
MNHBEPTOP (PYHKLUMOHMPYET B TEKYLLEM PEXUME OrpaHUYeHus, Tak YTO OAMH UK Gonbluee
KO/IMYeCTBO HAarpy3oK MHBEPTOpa HaxoAMTCHA B YC/IOBUW MNeperpysku. Ecnn onutenbHOCTb
(WrpwrHa) UMNynbca NpaBUIbHA, HO CUMHA/bI HE AOCTUrAKOT AaHHbIX YPOBHEW UK B TeYeHMe
NUMMynbca, CUTHaN WU CUTHabl UMEET 60/bluMe YMEHbLUEHNUA YPOBHS, 3TO 03Ha4yaeT, YTo
TpaH3ncTopsbl Q4, Q5 HencnpasHbl. 3ameHnTe Q4, Q5 1 pesuctopel R31, R34, R32, R35.

Ecnn npn nsmepeHunn, no nyHKTy 5.2, HeT Hukakoro HanpsbkeHus (0V), nposepbte AC
BO/IbTMETPOM OCHOBHOe BXOAHOe nutaHme mogayns SWD / TOKO SW50-24F. (KOHTaKThbI
TB1/L, N).

Ecnn HanpspkeHne NpucyTCTBYET, OTCOEAMHNUTE Kabenb OT pasbema J6. Ecnm HanpshkeHue
Ha KoHTakTax TOKO SW50-24F / + V, -V - 0V, To nuTaHue Henpasw/ibHO. MpoBepbTe
NNaBKUIA BXOLHON NpefoxpaHuTens moayns nutanus (TOKO SW50-24F /). Ecnn nnaskuia
npeAoxpaHnTelb HEMCMpaBEeH, 3aMeHa MAaBKOr0 MPefoOXpPaHUTeNs He [Oo/KHA NpaBW/bHO
pelnTb NPo6aeMy, 3aMeHUTE MOAY b MUTAHNS.

Ecnu n3mepsieMoe 3HaueHuWe Mo MyHKTY 5.2.He 6bi10 TouHO OV, MOCTynaiTe COrnacHo
nyHkTa 5.3. Ecnm TpaH3ucTopbl Q4, Q5 ncnpasHbl, yAandoT Nnaaskue npegoxpaHuteny F2,
F3, F4 ogunH 3a gpyrum 1 cMoTpsT Ha ceeTogmod TOKO SW50-24F / LEDL B TO e Bpems.
Ecnu ceeToamon BK/OYAETCA MOCNE U3bATUA OAHOMO U3 MIaBKUX MNpPefoXpaHuTeneid, ato
03HayaeT, YTO HEMCMNPABHOCTb HAXOAMTCA B CXeMax KOTOpble COEAWMHEHbI C 3TUM MNaBKUM
npesoxpaHuTenem.
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5.7. Ecnu nocne n3bATMA BCeX MNaBKUX npefoxpaHuteneil n ceetogunos LEDL He BkntovaeTcs,
3TO 03HayaeT, YTo Mogy/b nutaHus TOKO SW50-24F HeucnpaBeH, HeOOXOAMMO 3aMEHWUTb
MOAY/b NMUTaHUA.

ALTPI

13-15V

-

ALTP3

13-15v

N s '\

5.8. Ecnu no nyHKTy 5.1. 66110 HalAAEHO, YTO NNaBKUA NpefoxpaHuTens F2, 6bi1 HEMCMPaBEH U
rnocne 3aMeHbl, CHOBa Meperopesi, 3T0 03Ha4aeT, YTO MHBEPTOP YNpPaB/AET YacTbio NMUTaHWA
(anektpocxema TXGPS500. SCH nuct 3) 4to Henpasu/bHO. B aTOM cny4yae ceTeBas nnata
[OMKHa ObITb 3amMeHeHa. KOHeYHbIVi pe3ynbTaT - TOT XKe camblid, YTO B MyHKTe 5.5. nocne
3amMeHbl F2 ceeTogmog TOKO SW50-24F / LED1, BkntovaeTcs.

5.9. Ecnu no nyHKTy 5.1. 66110 HallAEHO, YTO NNaBKUA nNpefoxpaHuTens F3, 6bl1 HEUMCMPaBEH U
nmocne 3amMeHbl CHOBA MEPeropes, 3TO O03Ha4yaeT, YTO HeWCnpaBHOCTb HaxOAWUTCA B
TpaHcopmartopax TR1, TR2 nnm B cxemax, KOTOpbIe 3anuTaHbl OT 3TUX TPaHC(OPMaTOPOB.
Pe3ynbTaT TOT Xe camblid, ecin No NyHKTY 5.5. nocne 3ameHbl F3 ceeToamog TOKO SW50-
24F | LED1, BkntoyaeTcs.

5.10. Ecnu no nyHKTy 5.1. 661710 HalgeHo, 3TO MaBKWIA NpegoxpaHuTesb F4, bl HeMcrnpaBeH K
nocne 3amMeHbl CHOBA Meperopes, 3710 03HAYaEeT, YTO HEWUCMPaBHOCTb HAXOAWUTCA B CXEMaXx
KOTOpble NOAKMYaeTca K pasbémam J9, J7, J8 mnm J11. Kpome TOro 1M3BeCTHO TakKXe, UTo
HEMCNPaBHOCTb HaxXOAMTCA B TOW 4aCTU CXeMbl, Ha KOTOpYyt nogaHa + 24V, +PULSE (+
NMMNYNBC) n -PULSE (- UMMNYJbC). PesynbTaT TOT Xe caMblii Kak no nyHKTy 5.5. nocne
3ameHbl F4 cBetognog TOKO SW50-24F / LEDL, Bknawouvaetcs. OnpepeneHve
HencnpaBHOCTW B CXeMe ONUCaHO B NyHKTe 7.1.

6. Ecnm no nyHkTy 5.8. 6bIN0 HaigeHO, YTO HEWUCMNPABHOCTb HAXOAMTCS B CXeMe, KOTopas
coefuHeHa ¢ F3, BbIK/IKOYAeT reHepaTop, XAYT HECKOMbKO MUHYT ANS paspsfku OCHOBHOW
KOHZileHCaToOpHOW 6aTapen, OTCOEAMHSOT TPWU BXOLHbIX NPOBOAA OT BXOAOB [AMOLHbLIX
mogynein SWD / DI, D2, D3 u wu301MpyeT KOHLbl MPOBOLOB. Ypanute niaBKui
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6.1.

6.2.

6.3.

7.1.

8.1.

TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

npefoxpaHuTens F4, 3aMeHWUTe NnaBKUiA NpefoxpaHnuTens F3 HOBbIM M OTCOEAMHUTE Kabens
OT pa3bémos J7, J8, J11, J4. BkntouuTe reHepartop.

Ecnn nocne BkNoYeHUs reHepaTtopa, D28, D29 n D30 BktoyakoTcs, TO 414 onpegeneHns
HeMCrnpaBHOM CXeMbl NOAKHOYAKOT Kabenn obpaTHo K J7, J8, J11, J4 ogumH 3a gpyrum. Korga
MOAKNOYAtOT pa3beéM HEUCMPaBHOM CXeMbl, MMaBKWIN NpegoxpaHuTenbs F3 neperopaet unm
D28, D29, D30 BbikntoyaroTcsa. Kpome TOro M3BeCTHO TakXXe, YTO HEMCNPABHOCTL HAXOAUTCA
B TO 4aCTW CXeMbl, Ha KOTopyt nogaHo + 15V, -15V, + 5V. B cnyyae HeucnpaBHOCTY
cxembl J7 - ceTeBoV nnaThl Hakana TXFIL5, B cnyyae J8 ceTeBasi nnaTta TOKa Hakana Manoro
(hokyca - npuv KOHUrypaumm ¢ ABYMS nnaTamMyv Hakana, B cnyyae J11 - nnarta
HM3KocKopocTHOro TXROTS unM BbICOKOCKOPOCTHOW pa3roHa aHoga TXHSS ... - B
3aBMCMMOCTW OT KOH(Urypaumu, B cinyyae J4 - ceteBas nnara KoHTposnepa TXCONY.

Ecnn no nyHKTY 6.nocne BKNOUeHUA reHepatopa D285 D29, D30 He Bknovaetca unm F3
MeperopaeT CHOBA, 3TO 03HAYaeT, YTO HEMCNPABHOCTb HaXoAMTCA B TpaHcgopmaTopax TR1,
TR2 wm cxemax KOTOpble 3anuTaHbl OT 3TUX TPaHC(HOpPMaTopoB. Pe3ynbTaT TOT XKe caMblil
Kak no nyHkTy 5.5. nocne 3ameHbl F4 ceetoamog TOKO SW50-24F / LED1, BkntovaeTcs.

UTtob6bl onpefennTb, KOTOPbIA TPaHC(OPMATOpP WM CXeMbl HEUCNPaBHbl, OTCOeAWHUTE
BXOZbl TpaHctopmartopa 1, 2, 3, 4 (oTnasB UX) OAWH 3a ApYrvM, 3aTeM 3aMeHWUTe NIaBKui
npegoxpaHuTens F3.

Ecnm no nyHkTy 5.9. 66110 HageHO, YTO HEWCMNPaBHOCTb HAaXOAMUTCA B CXeMax, KOTopble
COefiMHeHbl C F4, BbIK/HOYMTE TeHepaTop, MOAOXAUTE HECKOMbKO MUHYT ANS paspsgku
OCHOBHOW KOH/JEHCaTOpHON OGaTapen, OTCOEAMHWUTE TPW MNPOBOAA OT BXOAOB [AMOAHbIX
moayneii SWD / D1, D2, D3 wn 3au301MpyiTe KOHUblI MPOBOLOB. Y[anuTe MIaBKuin
npefoxpaHuTens F3, 3ameHUTe MNnaBKUi npefoxpaHuTenb F4 Ha HOBLIA UM OTCOEAMHUTE
Kabenu ot pasvémos J7, J8, J9, J11. BKnouuTe reHepartop.

Ecnn nocne BkntoueHus reHepatopa D28, D29 n D30 BknwouaroTcs, TO 4715 OnpeaeneHns
CXEMbl HEMCMpPaBHOCTM NOAK/MOYAOT Kabenu obpatHo K J7, J8, J9, J11 oauH 3a Apyrum.
Korga nogkntoyatoT 06paTHO pasbém HeucnpaBHOW cxembl, D28, D29, D30 BbIKIHOYaAKOTCS
WAM  NNaBKUn npepoxpaHutens F4 neperopaeT. Kpome TOro W3BeCTHO TakXe, 4TO
HEMCMNPaBHOCTb HaXOAWUTCA B TOM YaCTM CXEMbl Ha KOTOpPYK nofaHo + 24V, +PULSE (+
NMMNYNBC), -PULSE (-UMMYbC). B cnyyae HencnpaBHOCTW CXeMbl J7 - CETEBOM Nnarthl
Hakana TXFIL5, B cnyyae J8 - ceTeBas njaTa TOKa Hakata Manoro okyca - npu
KOH(urypauuu ¢ AByMs nnatamu Hakana, B cny4ae J9 - ceteas nnarta koHTponnepa TXIGB3
IGBT, B cny4ae J11 - nnata HM3KOCKOPOCTHOro TXROTS mnun BbICOKOCKOPOCTHOW pa3roHa
aHoga TXHSS ... - B 3aBUCUMOCTU OT KOHMIypaumm.

Mocne HaxaTns KHoMKW nynbta, D34, D49, D2 n SWD / RY2 BK/I4alTcA, Yvepes
HECKO/IbKO CeKyHA, cBeToamoabl D28, D29, D30 n D11 BkntovaroTes Takxke, Ho SWD /
RY1 (OCHOBHOW KOHTAKTOP) He BK/IOYAETCA U Yepe3 7-8 CeKyH[ reHepaTop NosIHOCTbIO
Bblk/OYaeTca - csetogmogq ON (BKJ1) nynbTa Bbikoyaetcd, cesetoaunon OFF
(BbIKJ1.) BKIKOYaeTcs.

BbIkntounTe reHepaTop M MOLOXAUTE HECKO/IbKO MWUHYT A1 PaspsafKyd KOHAEHCATOPHOM
6atapen. B Bepcumn BxogHoro nutaHna 3X400V nposepbTe nnaskue npegoxpanutenn SWD /
F1, F2, F3, F4, F5, F10 un 3apagHble pesuctopbl R1, R2, R4. B Bepcuy BXOAHOIO NUTaHmA
1X240V n 3X240V nposepbTe nnaeBkue npegoxpaHuteny SWD / F1, F2, F3, F4, F5 n
3apsaHbIA pesuctop R1.
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Ecnv nnaBkve nNpefoXpaHWUTENN W PE3UCTOP WCNPaBHbl, B BEPCUM BXOLHOr0O MUTaHUA
3X400V, nogkntovatoT DC BONbTMETPbl K [ABYM CBS3aHHbIM YacTAM KOHAEHCATOPHOIA
6atapen. MecTo Ans NOLK/OYEHWUS BONLTMETPOB - TpW 6OMblUME MeAHble MNAaCTWHbI Ha
BEpPXHEM 4acCTN KOHAeHCATOpHOW G6aTapen. CpeaHsas TOYKa M3 ABYX YacTel - HMXKHAA camas
6onblwas nnacTuHa. BKAOUMTE reHepaTtop M NPOBepbTE HanpsHKeHUs W CBETOAMOAbI
TXRCB3 / D3, D4 (ceteBas nnata TXRCB3 - ycraHoBneHa Ha IGBT mogynsx). DC
BO/IbTMETPbl M CBETOAMOAbI OTAENIbHO M3MEPSHOT  HamnpsXKeHWs Ha [ABYX 4acTax
KOHZjeHcaTopHOM 6GaTapen. CBeyeHMe CBETOAMOLOB M HanpskeHuss DC  BOMbTMETPOB
YBENNUMNBAKOTCA MOCTENEHHO, NO MEPE YBENYEHMSI HAaNPSHXKEHMS HA ABYX CBA3aHHbIX YacTsaX
KOH[IEHCATOpHOV 6aTapen. MHTEHCMBHOCTb CBEYEHWA W HanpshkeHuss DC BONbTMETPOB
[lOMKHa BbITb 0ANHAKOBOW B C/lyYae NpaBuibHON paboThbl.

B Bepcun BxogHoro nutaHus 1X240V n 3X240V nogkntoyatoT DC BOMLTMETP C ABYMSA
KOHLAMM KOH[eHCaTOpHOW 6atapen. MecTa 19 NOLK/OYEHNUS BOMIbTMETPA - [Be 60/bLumne
MefHble MAaCTUHbI Ha BepXHel 4acTU KOHAeHCaTOpHON 6GaTapen. BkntouuTe reHepatop,
npoBepbTe HanpskeHne u ceetogunog TXRCB3 / D3 (ceteBoi nnatbl TXRCB3 -
ycTaHoBNeHHOW Ha IGBT moaynsix). CBeyeHne cBeToaMoaa W HanpsbkeHne DC BonbTMeTpa
YBENIMYMBAIOTCA TOCTEMEHHO, MO Mepe YBE/IMYEHUS HanpsHKeHWs Ha KOHJEHCaTOPHOM
6atapee. WHTEHCMBHOCTb CBeYeHUA U Hanps>keHne DC BonbTMeETpa AO/MKHA OblTb
OAMHAKOBOW B CNy4Yae NpaBW/bHOM paboThl.

B Bepcum BxogHoro nutaHua 3X400V, ecnu cseyeHue csetoamofoB U DC HanpskeHus
BO/IbTMETPOB YBE/IMYMBAIOTCA HerpepbiBHO M O4MHAKOBO, 4yepe3 3-5 CeKyHA HarpskeHus
npesbiwarot 200V, TO BbIKIWOUATE reHepaTop, nogoxaute 10 MWMHYT W NpOBeEpbTE
coeanHeHns nposodoB Mexagy SWD / TXRCB3 / JP1, SWD / TXCON7 / JP10 n
SWD/TXGPS5/34/12.

B Bepcun BxogHoro nutaHns 1X240V n 3X400V, ecnm MHAMKATOPHbIA ceeToamog n DC
HanpsXXeHWe BONbTMETPA YBENIMUYMBAETCA HEMNPEepbIBHO W O4MHAKOBO, U 4epe3 3-5 CeKyH.
HanpsbkeHne npesbliwaeT 200V, TO BbIKNKOYMTE TreHepaTop, nogoxaute 10 MUHYT, u©
npoBsepbTe coefnHeHns nposoaos Mexay SWD / TXRCB3 / JP1, SWD / TXCON7 / JP10 n
SWD / TXGPS5/J4 /12.

Ecnn nopknoyeHns Obiin NpaBuibHbI, TO MpoBepbTe paboty ontonapbl TXGPS5 / U3.
MposepbTe DC BONLTMETPOM HanpsXXeHue Ha avoge onrtonapsl U3 (U3 / 1, 2), npaBunbHOe
3HaveHve - 1-3V. (BbiBog + - U3/1.) Ecnu 3HayeHue npaBWibHO, TO HEUCMPABHOCTb Ha
ceTeBoVi nnate nutaHma TXGPS5. CeTeBas nnata NUTaHMA AO/MKHA ObITb BOCCTAHOB/IEHA U
3aMeHeHa.

B Bepcum BxogHoro nutaHusa 3X400V, ecnn no NyHKTY 8.2. HanpsykeHus DC BOMILTMETPOB
YBE/IMYMBAETCA HEMNPEPbIBHO U OAMHAKOBO, M Yepe3 3-5 CeKyH[ Harps>KeHUs MpeBbILakoT
200V, HO cBeueHwue CBeTOAMOA0B Ha ceTeBol nnate TXRCB3 oTAnyatoTca 3HaUUTeNIbHO UK
OOVH W3 CBETOAMOLOB He CBETUTCH, HEUCMNpPaBHOCTb HAaxOAMTCA B CXeme KOHTPONA
HanpsbkeHus ceteBoii nnatel TXRCB3. Cxema [o/mkKHa OblTb OTPEMOHTMPOBaHa WK
3aMeHeHa.

B Bepcuu BxogHoro nutaHma 1X240V u 3X240V, ecnv no nyHKTy 8.2. HanpskeHne DC
BO/IbTMETPA YBE/IMYMBAETCA HEMPEPLIBHO, M 4yepe3 3-5 CeKyHA4 HanpskeHve npeBbillaeTt
200V, Ho cBetogmog D3 Ha ceteBoit nnate TXRCB3 He CBETWUTCA, HEMCNPaBHOCTb
HaxXoAMTCA B CXEMe KOHTPONS HanpsbkeHus ceteBoit nnatbl TXRCB3. CxeMa fJomkHA 6bITb
OTPEMOHTMPOBaHa WM 3aMeHeHa.
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B Bepcuun BxogHoro nutaHna 3X400V, ecin no NyHKTY 8.2. HanpskeHns DC BONbTMETPOB
YBE/IMYMBAKOTCA HEMPEPBLIBHO Y OAMHAKOBO, HO He gocTuratoT 200V uepes 4-5 ceKyHf, um
YPOBHM HaMNpsXKEHUS 3HAUYUTENbHO OT/IMYAKOTCH, WU OAHO U3 HanpPsHKEHWIA OCTaeTCA Ha
ypoBHe OV, BbIKMOYMTE TrEHepaTop W MOLOXKAMUTE HECKOMbKO MWHYT [0 paspsaakv
KOHZeHcaTopHOW 6aTapew. Mocne 3Toro OTK/IUUTE fBe FMOKMe MefHble NNacTUHbI (KOTOpble
Haxo4ATCA Ha KOHAeHcaTopHoin 6atapee) oT IGBT wmogyneii. 3atem 3am30nmMpyinTe
NAacTUHbI 0YeHb OCTOPOXHO! 3aTem BKOUNTE.

B Bepcun BxogHoro nutaHusa 1X240V n 3X240V, ecnv no NyHKTY 8.2. HanpskeHne DC
BO/IbTMETPOB YBe/INYMBAETCA HeMpepbiBHO, HO He gocturaeT 200V yepes 4-5 cekyHA, vnu
Hanps>keHne ocTtaetcs Ha YypoBHe OV, BbIK/OUWTE reHepatop W MOLOXAUTE HECKOSbKO
MUHYT [0 pa3psaLK1 KOHLeHCcaTopHOM 6aTapen. [locne aToro oTkuuTe ABE rMbKNe MefHble
NNacTUHbI (KOTOPble HaXOAATCA Ha KOHAeHcaTOpHON 6aTapee) oT IGBT mogyneid. 3atem
3aM30/IMpyiTe NNacTUHbI 04eHb OCTOPOXXHO!

MpegynpexgeHne! C 3TOro MomeHTa obecriedeHue HanpsbkeHnem mogyns SWD /
TXRCB3 ocTaHaB/MBaeTCs, TaK YTO NMPOLECC 3apsAKN MOXET ObITb NPOBEPEH TOSIbKO
AByma DC BonbTMeTpamu!

BkntounTe reHepaTop. Ecnm npouecc 3apsagkv NpaBusbHbIA, TO CM. NYHKT 8.8. Ecnn npouecc
3apALKM He MpaBW/bHbI, TO HeMcrnpasHOCTb - B mogyne SWD / TXDRV1, wuin B mogyne
SWD / TXCOML1, unun B mogyne SWD / TXDCF2, unu B guogHom mogyne SWD / D1, D2,
D3, nnn B 04HOM KOHAEHCcaTope KOHAeHCaTOpHO baTapew.

8.7.1.CHauana npoBepbTe pe3nctopbl Ha ceTeBol nnate SWD / TXDRVL. NMpoBepbTe 3Ha4YeHue 1

LLeNIOCTHOCTb pe3ncTopa. MpoBepbTe MpOBOAA MEXAY Pe3UcTopamMum U KOHAEHCATOPHON
GaTapeeil. Bo BpemMs U3MepeHWsi 3HauYeHWii pPe3ncTopa OTCOEAMHMTE MNpPoBOAa OT
KOH/IeHCATOPHOIi 6aTapen. 3aMeHNTE HencrpaBHble PE3UCTOP UK PE3NCTOPbI.

8.7.2.Ecnm no nyHkTy 8.7.1. 6bINO MNpPaBWMbHO - HE MMENOCb HMKAKO HeMcnpaBHOCTM -

BbIK/IHOYAKOT WM XKAYT HECKO/bKO MWHYT [0 MOSIHOM paspafikyM KOHAeHcaTopHOW GaTapew.
Ypanute mogyns SWD / TXCOM1 u Bknouute. ECnn npouecc 3apsaku npaBUbHbIA, 3TO
03Ha4aeT, YTO HeMCMNpPaBHbINA 3MEMEHT UM 3N1IEMEHTbI - B Mogyne TXCOML. Moaynb [O/MKeH
ObITb 3aMeHEH. ECIM HET HMKAKOro HOBOr0 MOAYNSA, FeHepaTop MOXET 3KCMNyaTupoBaTbCs
6e3 MoZyns L0 NOKYNKW HOBOTO.

8.7.3.Ecnu npouecc 3apsaKy He NpaBusbHbIA nocne yaaneHms mogyns TXCOMI, To BbIKnoUKTE 1

XANTE HECKONbKO MUHYT [0 MOSIHOM paspsfkyM KOHAEHCATOPHON G6aTapen. 3aTeM OCTaBMsHOT
moaynb TXCOM1 B yaanéHHOM nonoxeHun, ypanswotT mogyns SWD / TXDCF2 wu
BK/IKOYaAtOT. ECiM npouecc 3apsaKkn npaBubHbIA 3TO 03HAYaEeT, YTO HEUCMPABHbLIN 31EMEHT
nnn anemeHTol B mogyne TXDCF2. Mogynb [Jo/mkeH ObiTb 3aMeHeH. Ecnv He nmeetcs
HMKaKoro HOBOIO MOAY/A, FeHepaTop MOXET 3KCMayaTuposaTbcs 6e3 mMoayns [0 3aKynKu
HOBOTO.

8.7.4.Ecnn HarpysouHblil npouecc He npaBWnbHbIA nocne ypaneHnsa mogyns TXDCF2, To

BbIK/IIOUNUTE N XAUTE HECKOMbKO MWHYT A0 MOMHOW paspsakM KOHAeHcaTopHOW 6atapew.
3atem nposepbTe AmopHble Mogynn SWD / DI, D2, D3. CHavasna nposepbTe AUOAbI B
moaynax. (Kaxabli mofynb MMeeT Aga auofga.) [ns aTuxX ueneid XOpoLlo Mcrnonb3osaTb
OMOLHYIO NO3UUMI0 M3MepeHUs " LUMPOBbIX MYyNbTUMETPOB. 3aTeM MPOBEpPbTe W30NALMIO
MeXAy KnemMMamMu MOLy/eil 1 pasMmeLleHve Mofyneil B reHepatope. [pocToii MeTop NS
3TOr0 M3MepeHus, NOLK/UNTE 04HOMA3HOE HaMPSHXKEHME Yepe3 OrpaHNUMTESIbHbIA pe3ncTop
(Hanpumep 240 Om) n nposepbTe TOK AC amMnepMeTpoMm Ha KiemMmax moayns, noTom no
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ouepeay OAuH 3a APYruM mMoaynu. Ecnin usMepsieMoe 3HaueHUe B OJHOM WM HEKOTOPbIX U3
AVOHbLIX MOAYNein 60nee YeM HECKObKO COTEH MUKPOAMMep, 3TOT MOy b HaM 3aMEHUTb.

8.75.Ecnm no nyHktam 8.7.1. - 8.7.4. He ObII0 HWKAKMX HEWCrnpaBHOCTEN, MPOBEPbTE

8.8.

KOHZEeHcaTopHyto 6aTapeto. ECnv BO3MOXHO 3aMeHUTe KOHAEeHCaTOpHy 6Gaatapeto. Ecnn
3TO He BO3MOXHO, OTK/OUWTE KOHAEHCATOpHYK 6GaTapetd M npoBepbTe AT(0TMEYatoT)
KOHAEeHcaTopbl OAuMH 3a Apyrum. [MpocToil meTod Ans 3TOr0 NPOBEPKW, MOAKMKYUTE C
NpaBW/bHOM MNONAPHOCTLID WMCTOYHMK HanpsbkeHus npubnmsmtensHo 100V DC  uepes
orpaHnuMTenbHbIN pesnctop (Hanpumep 100 Om) n DC amnepmeTpoM n3mepsiiTe TOK Yepes
BbIBOAbl  KOHAeHcaTopa. W3MepbTe  HanpsbkeHWe  HernocpeACTBEHHO HAa  BblBOAAX
KoHgeHcaTopa DC BonbTMeTpoM. Ecnv 4yepe3 HECKOSIbKO CeKyHA, YycTaHoBumBlueeca DC
HanpsHKeHWe He JOCTUraeT MCXOLHOrO HanpsbKeHUs wuau yctaHosumBlumMiics DC Tok 6Gonee
3aTem 1-2 MA, 3TO 03Ha4aeT, YTO KOHAEHCATOP He UCMPaBEH U [AO/MKEH ObITb 3aMEHEH.

Ecnv no nyHkTy 8.7. npouecc 3apsaku MNpaBW/bHbIA, BbIKAKYAOT U MNOAKNOYAOT ABe
rMOKMX MefHble NAacTUHbl (KOTOPble BbIXOAAT W3 KOHAEHCATOpHON 6GaTapen) Kk 1GBT
moaynsm. MposepbTe Mogynn SWD / IGBT n mogyns SWD / TXRCB3.

8.8.1.CHavana yganute ¢ IGBT mogyneit oveHb BHUMaTeibHO mogdyns SWD / TXRCB3, y6epute

N30/1IMPOBaHHbIe MAacTUHbl. 3ameHuTe Ha IGBT MoaynvM KX KOPOTKMMMK MpOBOAaMW,
cfienainte MNOAKNHOYEHMS, KOTOpble CHANW, ydanss mogynb TXRCB3. Bkntouute. Ecnm
NpoLEecC 3apsaKn NpaBW/bHbIN, 3TO 03HAYAET, YTO HEUCMPABHbIM 3MEMEHT UNN 3N1IEMEHTbI Ha
mogyne TXRCB3. Moaynb A0/MKeH ObITb 3aMEHEH.

8.8.2.Ecnv npouecc 3apaaky He NpaBUbHbLIA nocne yaaneHnsa moayns TXRCB3, BbiKAuUUTE U

NOJOXAWTE HECKONIbKO MWUHYT [0 MOSIHOro paspsija KoHAeHcaTopHoW 6atapew. lNMposepbTe
IGBT mogynu. CHauana nposepbTe IGBT TpaH3ucTopbl M Avogbl B mogynax. (Kaxabli
moaynb wumeeT pgBa IGBT TpaH3uctopa M pgBa pguoga. Kaxgeii IGBT  umeet
aHTunapannenbHbld AnoA.) Ana aTux ueneil Xopowo MCMonb30BaTh ' AMOAHYH MO3ULUIO
n3MepeHns " LMMPOBLIX MyNbTUMETPOB. B 04HOM HanpasfeHWn - AWOAHOe HanpasfieHve -
n3mepsemoe 3HadeHume 0.25 - 0. 45V. B pgpyrom HanpaeneHuu - IGBT HanpaBneHue -
n3MepsieMoe 3HauyeHue, OEeCKOHeYHOCTb Mpu MpaBUIbLHOW paboTe. 3aTeM MNpoBepbTe
M30M1AUMI0 MeXAY BbIBOLaMU MOAYNel W pasMmelleHve Moayneill B reHepatope. lMpocToi
MeTo4 ANA  3TOr0  M3MepeHusi, MOLK/MOYUTL  OfHO(a3HOe  HampskeHue — uepes
OrpaHuYUTeNbHbIN pe3ucTop (Hanpumep, 240 Om) n AC aMnepMeTpoOM Ha BblBOZaX MOLY/EN,
pasveLLas MOAyNM OAWH 3a ApyrvM. Eciv n3mepsieMoe 3HauyeHWe B HEKOTOPOM W3 MOZYNEN
60/1ee YeM HECKO/bKO COTEH MUKpOamnep, 3T0T MOAY/b HaZl0 3aMEHUTb.

Mocne HaxxaTnsa kKHonku ON (BKJ1,)) nynbTa, D34, D49, D2 n SWD / RY?2 BK/o4aroTcS,
yepes HeCcKONIbKO ceKyHf, csetoamogbl D28, D29, D30 n D11 BKAOYAKOTCA Takxke.
MMocne aToro - B c/yyae KoHMUrypaumm syx TpyOoK - cenekTop Tpyoku pene RY2
(PYHKLMOHUPYET 2 nnn 3 pasa - BK/IKYatoTCA NpUGInN3NTeNIbHO Ha OAHY CeKyHAY, 3aTeM
XOYT NPUOIU3NTENbHO OfHY CEKYHAY W TaK fgajiee - U B 3ak/oyveHne RY2 octaetcs
BbIK/IOYeHo, ceeToamog D45 ( TUBE CHANGE ERROR ) (OLLUMBKA M3MEHEHNA
TPYBKW) Bkntoyaetca u ceetoguog D11 (P.S. GOOD) BbIKNHOYaeTCsA B TO Xe camoe
Bpemsi. Ecnn o aToro BpemeHn pene RY1, ceetogmog D39 n SWD / RY1 (rnaBHbIi
KOHTaKTOpP) BK/IIOYEH, TO 3TU 3/1EMEHTbI OCTatOTCA BO BK/IIOYEHHOM COCTOSAHUW. Ecnn
[0 aToro BpeMeHu pene RY1, ceetogmog D39, n SWD / RY1 (rnaBHblil KOHTAKTOpP) He
BK/1HOYEHbI, TO 3TV 3/1IEMEHTbI OCTalOTCA B BbIK/IHOYEHHOM COCTOSHUMW.

Mpeablaylias CpefHsis YacTb, 3TO eCTb HeKOTopasi Npo6sieMa WM HeMCcrnpaBHOCTL B
cuCTeMe CeneKkTopa TPy6KM.
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Mocne BbIKNHOYEHMSI TeHepaTopa CHavana NPoBEPSHOT KaxAblli NpoBog, Kabens mexay J10 u
SWD / TXHVT2 / J6 no o6LLein cxeMe reHepaTopa.

Ecnn kabenb wncnpaseH, OTK/MOYatoT Kabenb OT J10. 3amepstoT CONPOTUBMEHME MEXAY
BbiBOgaMM 1 M 2 Ha pasbéMe Kabend. OHO [O/MKHO ObiTb OoT 20 go 60 Om. Ecnu
COMpOTUB/IEHNE GECKOHEYHO, BEPOATHO KaTyllKa COMeHOMAA HeucnpaBHa U 6aK [LO/MKeH
OTNPaBUTCA 4N1A PEMOHTA.

Ha kabene, yaaneHHoMm 13 J20, n3MepuTe CONPOTUB/IEHNE MeXAY BbiBOAaMM 2 1 3 pasbéma.
Bbl 4OMKHBI BUAETb KOPOTKOE 3aMblKaHue UM 6eCKOHEYHOCTb (B 3aBUCUMOCTM OT TEKYLLEN
no3uummn cenektopa Tpybku). 3atem, 4TOGbI NPOBEPUTbL pPaboTy cenekTopa TPYyoKM
nogkntoyatot 0T 220 go 240V AC HanpshkeHne mexzay BbiBogaMu 1 1 2 Ha pasbéMe Kabens
npuénmsutensHo Ha 1 cekyHgy. Cenektop TpybKM [O/MDKEH  MEPEKNUUTLCA K
MPOTMBOMOMIOXKHOM NO3MLMKN, KOTOPYH Bbl JOMKHBI CblwaTth. Ecnn Bbl chbilwmnte TOMbKO
XYOOKALLMIA 3BYK, @ He 3BYK MepeMeLLaroLLerocs MexaHu3ma, To CeNneKTop Tpy6Ku, BEpOsiTHO,
3aCTpAN Y NepekntoYeHre LO/MKHO BbITb BOCCTAHOB/EHO.

Ecnn nepekntoUeHre NPOUCXOAUNO Kak OMMUCAHO, 3aTEM U3MEPEHO COMPOTUBIIEHVE MEXMY
BbIBOZAMU 2 U 3 Ha pa3béme Kabens. Tenepb AO/MKHO GbiTb MPOTMBOMOMIOXHOE 3HAUEHUE
npeaplayLiemMy M3MepeHnto, TO ecTb ecni ObiI0 KOPOTKOe 3aMblKaHWe, TO Terepb A0/MKHO
OblTb 6ECKOHEYHOCTb M Ha060POT. ECNM 3TO He Tak TO BEPOSITHO MMEETCs HeMCnpaBHOCTb B
AaTuMKe NO3ULMMN 1 3TO JO/MKHO 6bITb BOCCTAHOB/EHO.

Ecnm npuvumHa npo6nembl He MOKasaHbl MOKa, HO WMMEeTCs BCe ellle TOKM Hakana Wiu
npo6nemMbl HV BbIBOAOB, €CNM OCTa/lbHAast 4YaCTb CXEM reHepatopa (yHKLVOHMPYeT
MpaBWIbHO, TO Hanbonee BEPOSTHO OAWH WK GOMbLLUEE KOSIMYECTBO KOHTAKTOB CENEKTopa
TPy6KM MOBPEX/AEHbl WAM BCe CTannM pasouTbiMu. CenekTop TPYOKM [AO/MKEH ObITb
BOCCTAaHOB/IEH.
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TXCON7 KOHTPOMNEP YTMPABJIEHNA BbICOKOBOJIbTHOIO NCTOYHUKA
MATAHNA
TEOPUA NMPOBEPKW PABOTOCIOCOBHOCTN

SAO0AUN CETEBOW NJIATbl KOHTPOJI/IEPA BbICOKOBO/IbTHOIO MUTAHUSA:

* COrNIACHO YCTaHOB/IEHHbLIMM Ha N/iaTe 1 3aJaloLLyMM CUTHANaMK YNpaBneHns naata KOHTponnepa
reHepaTopa NPOW3BOAMT 3afjaHVe MapamMeTpoB 1 YMpaBfieHWe [/1aBHOrO WHBEPTOPa, 3afaHue
BpallleHUst aHofa, YnpaBneHme NnaT Hakana v BCNoMOraTelbHOro MCTOYHMKA NUTaHUs

* MPUHMMAET 06PabOTKY ¥ NepefaeT K LeHTpasbHOMY NyNbTy YNPaBeHUs U3MePEHHbIE CUTHasbI
3KCM/yaTaLUMOHHOrO PeXuMma, MOoCTynarolme OT [NaBHOTO WHBEPTOPA, MNaT Hakana, BpalleHus
aHo/la M BCMOMOraTe/lbHOr0 MCTOYHMKA MUTAHNS

* YNpaB/eHVe BbIXOAHOTO HanpskeHus (KB)

e OrpaHNYeHNe BbIXOAHOIO HaNPsXKeHMs, aHOAHOIO TOKa, FMaBHOrO TOKa Ha BbIX0Ofe MHBEpTOpa U
TOKa MOLLHbIX KOMMYTUPYIOLLMX 3/IEMEHTOB, 3alLUTbl OT BbICOKOBO/IbTHOIO NPo60si, OrpaHnyeHue
ACMMMETPUM HaMPSHXKEHNS, KOHTPO/b NUTAKOLLIEr0 HAMPSXKEHWS FNaBHOrO MHBEPTOPA, OrPaHNYeHne
BbIXOZHO MOLLHOCTM 1 BbIXOHO MOLLHOCTY 3anvcaHHOl NporpaMmol

* TEMN/IOBYHO 3aLLMTY FN1aBHOFO MHBEPTOPA

* 3aLLMTA NAfIEHNs HANPsXXeHUs 3apsaa KOHAEHCaTopoB
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PA3BbEMBbI:

JP1 pa3bém nHTepgeiica ¢ niatoi KoHTponnepa reHepatopa (TXCTR ...)
. - \3MepeHHbI cUrHan aHoAHOro ToKa (+) (ToK - (phnroopocKonumn)
. - VI3amepeHHbIn curHan aHogHoro Toka (-) (1V=1mA)

. - 3a71aBaemblii TOK Hakaia Manoro okyca (+)

. - 3a/jaBaeMmblii TOK Hakaa mManoro okyca (-) (1V=1A)

. - i3aMepeHHBIi TOK Hakana manoro gokyca (+)

. - i3MepeHHbIii TOK Hakana manoro gokyca (-) (1v=1A)

. - 3anpeLaroLuii curHan spawieHuns aHoga (+) (ROT.DEF.)

. - 3anpeLyaroLLmMin curHan BpalleHns aHoaa (-) (OcHoBaH Ha  apekTe  BK/IHOYEHUS
6.110KNPOBKM BpaLleHns aHoza 7
CreHepupOoBaHHOI 0 curHana
"ROTOR.OK"))

9. - CurHan (CAP.ERR) “HanpshkeHue KOHZeHcaTopa rN1aBHoOiA Lienu yCTaHOBEHO”.

10.- AHanorosas 3emna (AGND)

11.- He NCNONb3YEMbIi

12.- He UCMNO/b3YeMbIi

13.- He ncnosb3yeMblit

14.- He NCNo/b3yeMbIit

15.- AHanorosas 3emna (AGND)

16.- He UCNONb3yeMbIl

CO~NOOUT D WN -

JP2 pa3béMm MHTepgeiica ¢ niaToi KoHTponnepa reHepatopa (TXCTR ...)
1.- CvrHan rotoBHOCTY BpalleHus aHogda (+) (ROT.RUN)
2.- CUrHas rotoBHOCTH BpaLleHus aHoaa (-)
3.- CurHan nopfepxaHus sBpawerns aHoga (+) (ROT.BOOST)
4. - CurHan nogaep>xaHus spatleHus aHoga (-)  (CurHan ans yBesiMyeHus BpeMeHW BpaLleHus

aHoja)
5. - ACTOUYHMK NUTaHUs roToB (+) (Bkntoyaet curHanel 1-2, 7-8, 9-10, 11-12, 29-
6. - AICTOYHMK NUTaHUs rotos (-) 30, 31 -32 n BCrnomMoraTtesibHble UCTOUYHUKMK
nUTaHus, curHan rotoBHocTn (READY)).
7. - CurHan owmnbKmM ToKa Hakana (+) (FILL.ERROR)
8. - CurHan owmb6Kmn ToKa Hakana (-) (BkntoyaeT 06e Uennm Hakana. AKTUBHbIN,

ecnn oba Hakana pabouve.)

9. - CurHan neperpysku / ownbka nsnyyeHms (+) (BkioyaeT: aHOAHOE HanpsXKeHWe, aHOLHbIV

10.- CurHan neperpysku / owmnbka nsnyveHuns (-) TOK CO CTOPOH + 1 —, MPeBbILLEHNE Npeaena
Toka uHBepTopa, (BEAM ERR.) 3aHWXeHue
HanpsXXeHus 3apsga KOH/,eHCaTOpHOM
6aTapen, aCUMMeTPUIO, CUrHasbl Meperpy3ok ¢
[aT4MKOB 1 neperpesa u T.4...)

11.- ['naBHbI KOHTAKTOP BK/HOYEH (+) (KOHTAKTOP. CL.)

12.- ['naBHbIi KOHTAKTOP BK/KOYEH (-) (rNaBHbIA KOHTAKTOP LUYHTUPYET 3apsAAHbINA
Pe3ncTop KOHAEHCATOPHOr0 YCTPOICTBA, T.€.
nepembIKaeT.)

13.- 3agatowyii curHan aHo4HOro HanpskeHus (+)

14.- 3apatowyii curHan aHo4HOro HanpsXkeHus (-) (1v=30kB)

15.- CurHan cocTosiHusA (BKIKOYeHMs) Manoro okyca (+)

16.- CurHan coctosHMs (BK/IKOUeHMs) Manoro gokyca (-)

17.- 3ajatowmin curHan Toka Hakana 6onbLuoro okyca (+) (1V=1A)

18.- 3apatowmii curHan Toka Hakana 6onbLuoro okyca (-)

19.- CurHan guctaHumoHHoro ynpasnenus (+) (1ot curHan (REMOTE) BkntovaeT

100



TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

20.- CvrHan guCTaHUMOHHOIO YNpasneHns (-)  UCTOYHWUKM NUTaHWSA reHeparopa, UHBEpTopa,
Lilenn HUTe Hakaa, NUTaHWe cTaTopa.)

21.- CurHan n3MepeHHoro aHoAHoro Toka (+) (BbICOKOE 3Ha4YeHMe TOKa, PEXKUM
peHTreHorpagun)

22.- CurHan n3MepeHHoro aHoA4Horo Toka (-) (1V = 100mA)

23.- CurHan n3MepeHHOro aHoAHOro HanpskeHus (+)

24.- C/rHan n3MepeHHOro aHogHoro HanpsbkeHus (-)  (1V=20kB)

25.- /13MepeHHbIli TOK Hakana 60/bLLON (okyca (+)

26.- 3mepeHHbIN TOK Hakana 60MbLuoii hokyca (-) (1v=1A)

27.- CurHan BK/toYeHus aHogHoro Hanpsbkenust (+)  (KB.ENABLE)

28.- CurHan BK/IKYEHMst aHOAHOTO HanpsbKeHus (-)

29.- CurHan nogrotosku (+) (PREP) (Ecnmn 27-28 n 29-30 curHanbl

30.- CurHan MogroToBku (-) MPUCYTCTBYIOT, HAYMHAETCA Pa3roH aHoza)
31.- CurHan akcnosuumn (X-RAY ENABLE)(CurHan BkntoueHums
32.- CvrHan akcnosuumm (-) aKcnosnumn.)

33.- CurHan coctosHus (Bblbopa) 60bLLOro ¢okyca (+)

34.- CurHan coctosHus (Bblbopa) 60nbLLOro ¢okyca (-)

35.- CurHan Bblbopa Tpyoku (-) (TUBE SEL.)

36.- AHanorosas 3emsis (AGND)

37.- CvrHan Bbl6opa Tpyoku (+)

38.- CurHan Bblbopa pexxrma qirooporpagumm (peHtreHorpagum) (+) (FLUORO)
39.- He ucnonb3yemblii

40.- CurHan Bblbopa pexxunma gtooporpadum (peHTreHorpadgum) (-) (FLUORO)

JP3 pa3béM M3MepPeHHbIX CUTHAIOB HAMPSAXEeHUSA 1 TOKa OT BbICOKOBO/IbTHOIO 6aKa

1.- HyneBoWi curHan namepseMoro HanpsXeHus
2.- CUrHan nonoXXmTeIbHOro 3Ha4eHUs 3MePSEMOro HamnpsHXXeHUs

(monsipHocTb +, 1V=11.7kB)
3.- CurHan oTpuuaTenibHOro 3Ha4eHUs N3MePAEMOro HanpsHKeHNs

(nonsipHOCTbL -, 1V=11.7KB)
4.- CUrHan nosioXXMTENbHOr0 3Ha4eHUs N3MEPAEMOro aHOAHOr0 TOKa

(nonsipHoCTb +!, 1V=500MA)
5.- CurHan oTpuLaTenbHOro 3HaYeHUs N3MepsIeMOro aHoLHOro Toka

(monspHocTb -1, 1V=500MA)
6.- HyneBoii curHan n3MepseMoro aHoLHOro Toka

JP4 pa3béM nofK/IYeHNs nnatbl Hakana 6onbworo okyca (TXFIL ...) unm nnatbl Hakana
B KOH(hMrypauum ¢ 04HOM naaTom
1.- 3afaroLmin curHan Toka Hakana (+)

2.- 3ajatoLumii curHan Toka Hakana (-) (1V=1A)

3.- VI3MepeHHbIi c1rHai aHo4HOro Toka (+)

4.- V13MepeHHbIN CUrHan aHo4HOro Toka (-) (1V=1A)

5.- CurHan OK ¢ nnatbl Hakana (aKTVBHBIV HU3KWIA)

6.- 3eMnsaHol curHana OK ¢ nnatbl Hakana
7.- CurHan cocTosiHuA (Bbl6bopa) 601bW0ro Pokyca (aKTUBHbINA HU3KNIA)

JP5 pa3béM NoAKNYeHNA NnaTbl Hakaa masnoro gokyca (TXFIL ...). He ncnonb3syetca B
KOHUrypaumm ¢ oqHon nnartom

7.- He ncnonb3yemblii

OcTanbHas YacTb LUTbIPE 3KBMBANIEHTHA LUTbIPAM JP4
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JP6 pa3béM NOAKNHYEHNS NNaTbl 3aatoLLero ycTpoictaa TpaHaucTopos IGBT (TXIGB...)
1.- CvrHan ynpasneHus 1.
2.-0
3.- CurHan ynpaeneHus 2.
4.-0
5.- CvrHan ynpasneHus 3.
6.-0
7.- CurHan ynpasneHus 4.
8.-0

JP7 pa3bém ans nofknoyeHns nnatbl BpaleHmsa aHoga (TXROT ... TXHSS ...)
1.- CvrHan Bk/OYeHNs pasroHa (+) (3KBMBAIEHT CUTHAsTY NMOATOTOBKM)
2.- CurHan Bk/IOYeHNA pasroHa (-)

3.- CurHan nofagep>kaHus spalleHus aHoga (+)  (BOOST)
4.- CvrHan nogjepxaHns spaLleHus aHoga (-)

5.- CurHan BpalleHmne aHoga OK (akTVBHbIN 0)
6.- 3emna curHana spatleHue aHoga OK
7, - Bblbop Tpy6KM (TUBE SEL.)

8. - BbIbop Tpy6KM 3eMns
9. - +15V [ans BbICOKOCKOPOCTHOrO CUrHana

10. - BbICOKOCKOPOCTHOI CMUrHas 3anpoca (akTuBHbIN 0)
11. - + 15V N4 Bbi6opa (PAH0OpoCcKoNUm
12. — CurHan Bblbopa giroopockonum (aKTVBHbIN 0)

JP9 pa3bém NoLK/IOYEHUS LOMNO/THUTENbHbLIX UICTOYHUKOB nuTaHus (TXGPS ...).
1.-+5V

.-DGND (+5V)

.-+15V

. AGND (+15V, -15V)

.--15Vv

. - C/rHan rotoBHOCTU UCTOYHUKA NUTaHUA (PS.GOOD BK/OYaeT UCMPaBHOCTb
NCTOYHMKOB NUTaHWA, UCNPABHOCTbL CeNeKTopa
TPy60OK (TpaHCLanbTep) U UTO KOHAEeHCATOpHas
GaTapes 3apsXKeHa B YCTAHOB/IEHHOE BPEMS.)

7. - Pe3ucTopbl 3apsfHOro YCTPOCTBa, 3allyHTUpoBaHbl  (KOHTakTop BK/IKO4YeH) CurHan

ynpaBneHus BK/IKOYEHWNSA TNaBHOMO

OOk wWN

KOHTaKTOpa.
8. -CurHan Bblbopa TpyoKm (TUBE SEL.)
9 - CurHan yaanéHHbIin (REMOTE +)
10.- CurHan yaanéHHsbIi (REMOTE -)

11. - CurHan noAroToBKM. (PREP)
12. - YpoBeHb HanpsbkeHus 3apsfa KoHeHcaTopHoM 6aTapen nHBeptTopa OK
(+13-15V = OK, OV = Hu3Koe)

JP10 pa3bém M3MepPeHHOro YPOBHS HaNpPsXKeHWs 3apsia KoHAeHcaTopHol 6aTapen (TXRCB
)
1.-+15V
2. - YpOoBeHb HanpsbkeHus 3apsija KoHLeHcaTopHol 6aTapen nHeepTopa OK
(+13-15V = OK, OV = Hu3Koe )
JP11 pa3bém BblBOfA CMIHas10B OLLIMBOK (paccorniacoBaHus)

1.-+5V
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2.- AGND

3. - B/B Npo60i1 Ha — CTOPOHe (KaToLHOW)

4. - neperpeB IGBT

5. - acummeTpna KB UK > UA

6. - acummeTpuna KB UA > UK

7.- neperpyska no Toky IGBT

8.- B/B Np0o60oIi Ha + CTOPOHe (aHO4HOM)

9.- neperpyska no Toky MA

10.- nepeHanpsixkeHne KB

11.- neperpyskKa no TOKy UHBepTOpa

12.- KoHZieHCaTOpHOE HanpsXkeHne

13.- npesbILeHne npegena KW

14.- npesbliLweHne npegena KWS

15.- MMHMManbHoe 3Ha4veHne KB, He JOCTUTHYTO
16.- curHan owmnokKn nsnyyeHms BEAM FAULT

Ecnn ucnonb3yetcsa yctpoiicteo CONDIS1 ans aucnnes owm6oK Toraa, no3aboTbTecb, YTOObI
NOAKMOUNTL NNOCKUIA Kabenb npaBunbHO K JP11 Ha CONT7. BbiBog JP11/1, pacnonoXxeH B
CTOpPOHe 613K K JP7.

JP12 pasbém TepmMokoHTakTa PTC Ha pagumatope TpaH3uctopos IGBT u curHana
neperpysku rno Toky TpaH3uctopos IGBT

1.- IGBT.HOT.1 (KopoTkoe 3aMblKaHVe B HOPMasIbHOM Cly4ae,

2.- IGBT.HOT.2 PasoMKHYyTas LienNb B CNyvae neperpeBaHms)

3.- CurHan neperpysku rno Toky 1 (neperpyska no TOKY - KOPOTKOE 3aMblKaHue, B ApYroM
cnyyae - uenb pasomkHyTa, (IGBT.OC.) Konnekrtop
onTOTpaH3ucTOopa.)

4.- 3eMnd neperpysku No Toky

5.- CurHan neperpysku no Toky 2 (neperpyska Mo TOKY - KOPOTKOE 3amblKaHue, B LpYrom
cnyyae - uUenb pasomkHyTa, (IGBT.OC.) Konnekrop
onTOTPaH3ncTOpa.)

JP13 pa3béM NOAKNHOYEHUS CUTHaNia W3MEPEHHOro TOKa OT  W3MEpPUTEsIbHOro
TpaHcgopmaTopa Toka nHBepTopoB (TXAVB ...)

1.- HanpsiXeHune, nponopumoHaibHoe TOKy (-)

2.- HanpshkeHue, nponopuumoHansHoe Toky (+) (INV.CURR.)

3.- OKkpaH

CBETOAMNOAHAS UHANKALINS:

D2- +15V
D3- -15V
D4 - +5V

D18 - N3mepeHne npobos Ha - cTopoHe (Katoda). D18 Bkntovaetca BMecTe ¢ D35, ecnn nmeetcs
npo6oit nnn fgyra, 6onbLUNE TEKYLME TOKM K 3eM/le Ha CTOPOHE KaTofja B BbICOKOBO/IbTHOM
KonebateflbHOM KOHTYpe (TpaHcopMmaTope) HanpshkeHWs, B BbICOKOBO/IbTHOM Kabene unm B
PEHTreHOBCKOW Tpybke. Korga 3TOT CUrHan paccorfiacoBaHusi MPOUCXOAUT, HEMEA/IEHHO
OCTaHaB/IMBAETCA 3KCMO3ULMA U MNPepbiBaeTCA CUrHan FOTOBHOCTM, BKJ/IHOYAETCSH CUMHas
neperpy3ksn (BEAM.ERR). 3Ta owwmnbka MOXXET MPOUCXOAUTb HECKONIbKO pas nocne
WHCTaNNALMW. B criydae 4acToro BO3HMKHOBEHMSA AePeKTHas YacTb (BbICOKOBO/IbTHbIN
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KosnebaTe/IbHON KOHTYp (TpaHctopmaTop) HanpPsXXeHUS, BbICOKOBO/IbTHbIN Kabenb nnn
PeHTreHoBCKas TpybKa) fo/HKHA ObITb 3aMeHeHa.

D19 - Meperpes IGBT. D19 Bkntoyaetca Bmecte ¢ D35, ecnn temnepatypa pagmatopa IGBTS
npesbiwaeT npegen. Korga 3ToT CWUrHan paccorfiacoBaHUsi MPOWMCXOAWUT, HEMeLJ/1eHHO
OCTaHaB/IMBAETCA 3KCMO3MUMA W MNPEpPbIBAeTCA CUrHa/I FOTOBHOCTW, BK/IHOYAETCA CUTHA
neperpyskn (BEAM.ERR). B 10 Bpemsa korga D19 BK/KOYEH, 3KCNO3WULMSA HernpemMeHHO
3anpewaetca. Ecnv Temnepatypa - Bbile npegena, To D19 n D35 BkawoyaroTca 1 nocne
MepeksIoYeHNa reHepaTopa BbIK/IOYAeTCAa M BKIKOYaeTcA CHoBa. Ecim TemnepaTtypa Huxe
npefdena, Torga rnocne OYUCTKM OWKMOKM (CM. rnaBy: OYWUCTKA CUrHanos owwnbku), D19
BbIK/IFOYAETCA M paspeLLaeTcs 3KCno3nLnsa CHOBa.

Ecnn curHan owmnbKu BK/IKOYAETCA MOC/e TOro, Kak HEKOTOpOe BpemMs reHepaTop
Ge3gelicTBYeT, Tor4a BbIK/IKOUaAOT 060pyAoBaHMe, 0TCOeAMHAT Kabenb oT CON7/J12.
3ambikatoT JP12/1,2 un BKAw4YaoT cHoBa. Ecnu D19 He ropuTt, Torga owwmbka -
pasoMKHyTas Lenb B Kabene wam B gaTumke. Ecnn Kabenb - OK, TO gaTyumK A0/HKEH
ObITb 3aMeHeH.

Ecnn nocne oTcoeAvHEHWS M KOPOTKOro 3amMbliKaHuA JP12 curHan OWwuMOKKU elle
BK/IHOYEH, TO OLUMOKA HaxXOAUTCHA B CXEMHOM pPeLLUeHUM 3MEKTPOCXeEMbl Ha nucTe 4
TXCON7, ccopmmupoBaHHoi Ha U24, U7B, U16. JnekTtpocxema fAo/MKHa 6biTb
BOCCTaAHOBJIEHA, UN N1aTa J0/HKHA ObITh 3aMeHeHa.

D20 - Owwubka acummeTpum KB. Ecnv HanpsikeHne KaToAHOM (-) CTOPOHbI 60/bLUIe YeM aHOLHOM
(+) cTopoHbl 60nblUe Yem pa3pewleHo Torga D20 sknrovatotca Bmecte ¢ D35. Korga atot
CUrHasI paccorfiacoBaHvsi MPOUCXOAUT, HeMeA/leHHO OCTaHaB/MBAETCA 3KCMO3ULMA U
npepbIBaeTcs CUrHaA rOTOBHOCTW, BK/KOYaeTcsi curHan neperpyskn (BEAM.ERR).
He3aBncmMMoe W BOCCTaHaB/IMBAEMOe TMPOSIB/IEHME OLUMOKM 03HAYaeT KOPOTKOe
MEXBUTKOBOE  3aMblKaHVe BO  BTOPUYHOA  OOMOTKe  aHOLHOW  CTOPOHbI
BbICOKOBO/IbTHOI0 TpaHcopmMaTopa, Anoga WiavM OWMOKM KOHAeHcaTopa (unbTpa B
yacTu BbINpsaMUTeNsa. Eciv ownbka BpemMeHHas UM NOsIBNSAETCSA BMeCTe C OLIMOGKOM
npo6os, Toraa no Bce BePOSATHOCTM NPo6oi - nepBuyHasa owmnbka. ( Cm. D18 n D27.)
CMm. rnaBy pelleHWe npob6nemMbl B AOKYMeHTe ' BbICOKOBO/IbTHbIV TpaHchopmaTop
HanpsxxeHns (TXHVT2) Teopus paboTbl 1 06C1y>KmuBaHme'™ .

D21 - Owwnbka acummeTpumn KB. Ecnv Hanps>keHe aHOAHOM (+) CTOPOHbI 60/bLue YeM KaTOAHOW
(-) cTopoHbI 6onblue Yem paspeweHo Torga D21 Bknrouvatotcst BMecTe ¢ D35. Korga atoT
CUrHas paccorsiacoBaHusi MPOUCXOAWUT, HEMEL/eHHO OCTaHaB/IMBAETCA 3KCMo3UUMsa U
npepbIBaeTcs CUrHan rOTOBHOCTW, BK/IHOYaeTCA cUrHan neperpysku
(BEAM.ERR).He3aBucMMOe W BOCCTaHaB/IMBAeMOe MPOSIB/IEHME OLUMOKM O3Ha4vaeT
MEXBUTKOBOE KOPOTKOE 3aMblKaHVWe BO BTOPUYHON OOMOTKE aHOAHON CTOPOHbI
BbICOKOBO/IbTHOI0 TpaHcgopmaTopa, Auoja WM OWnbKM KOoHAeHcaTopa (uibTpa B
YyacTu BbiNpsaMuTensa. Ecnm owmbka BpeMeHHas MM MosiBNSETCA BMECTe C OLUMOKOL
npo6osi, Torga rno BCel BepoATHOCTM npoboit - nepBuyHas owmnbka. ( Cm. D18 n D27.)
CMm. rnaey pelleHuWe npobnembl B AOKYMeHTe ' BbICOKOBO/IbTHbIN TpaHchopmaTop
HanpskeHns (TXHVT2) Teopus paboTbl U 06Cny>KmuBaHme" .

D22 - OwwmnbKa neperpyskun no Toky IGBT. D22 BkntouaeTca BMecTe ¢ D35, ecniv TOKOBbIA AaTymK
OAHOro unm 6onblwero konuyectsa IGBT Mogynb rnaBHOrO WHBEPTOpa YKasblBaeT
neperpysky no TOKYy BO Bpemsa 3Kcnosuvuun. Korga 3TOT CUIHa/ paccorsiacoBaHus
NPOUCXOANT, HEMeIeHHO OCTaHaBNMBAETCA SKCMO3NLMA U NPepbIBaeTCA CUrHaN rOTOBHOCTH,
BK/IlOYaeTcAa curHan neperpyskun (BEAM.ERR). HesaBucvMmoe u BOcCTaHaB/IMBaeMoe
nosiBfieHMe OLUIMOKM O3HaYaeT KOPOTKOe 3aMblkaHue ofHoro u3 IGBT moaynein. Ecnum
olMbKa nosIBNSIETCS BMeCTe C BKAwYeHnem D18, D27 wnm D29, Torga no Bcew
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BEPOATHOCTM MepBUYHAA NpUYMHa - OANH U3 TeX, KOoTopble BKAo4YatloT D18, D27 nnn
D29.

D27 - N3vepeHne nNpobos Ha + cTopoHe (aHofa). D27 BkntovaeTca BmecTe ¢ D35, ecnv umeeTcs
npobon nnu pyra, 60MblUVE TeKyLIMe TOKM K 3eMe Ha CTOPOHe aHoAa B BbICOKOBO/IbTHOM
KonebaTeslbHOM KOHTYpe (TpaHC(hopMaTope) HanpskeHus, B BbICOKOBO/IbTHOM Kabene unm B
PEHTreHOBCKOM Tpybke. Korfa 3TOT CWUrHai paccornacoBaHusi MPOUCXOAUT, HeMeLJIeHHO
OCTaHaB/IMBAETCA 3KCMO3ULUMA U MPepbiBAETCA CUrHas rOTOBHOCTM, BK/IKOYAETCA CUTHan
neperpysksn (BEAM.ERR). 3ta owmbka MOXeT MNpOMCXOAUTb HECKO/IbKO pa3 mnocne
MHCTaNNAuMKn. B cnyyae 4acToro BO3HMKHOBEHUSA AetheKTHas YacTb (BbICOKOBO/bTHbIM
KonebaTenlbHOM KOHTYp (TpaHcdopmaTop) HanpsiXXeHWsi, BbICOKOBO/IbTHbIM Kabesb Uu
PeHTreHoBCcKasa TpybKa) fo/mkHa 6bITb 3aMeHeHa.

D29 - V3mepeHue aHOLHON neperpysky no TokKy. CurHan owmnbku BblLAETCA, KOrja 3HauveHue
pe3ynbTUPYIOLLEr0 M3MePeHHOro Toka (TP6), npeBbIaeT NO3BONMEHHbI Makcumym (TP27).
D29 BknoyaeTca BMecTe ¢ D35, ecnv MmeeTca ANUTENbHbIV Npo6oii nnu ayra, 60nblune
TeKylmMe TOKM K 3emfe B BbICOKOBO/IbTHOM KosnebaTe/lbHOM KOHTYpe (TpaHcgopmaTope)
HanpshKeHus, B BbICOKOBO/IbTHOM Kabene Wnm B PEHTreHOBCKOW Tpybke, ecnm olimnbKa nnat
Hakasa Wan BbIXOf, W3-MOL KOHTPONA PEHTreHOBCKOW TPYOKM 3acTaBAT TOK 3HAYUTENbHO
yBenmuntbes.  Korga 3aToT  CMrHa/s  paccor/iiacoBaHus  MPOWCXOAWUT,  HeMeaJ/IeHHO
OCTaHaB/IMBAETCA 3KCMO3MLUMA U NPepbIBaeTCA CUrHa/i rFOTOBHOCTW, BKIKOUYAETCA CUTHa
neperpy3kn (BEAM.ERR). V13MepeHHbIi aHOAHbIA TOK MOXeT ObITb W3MepeH Ha
TXCONT7/TP6, oTHOCUTENbHO - TP21. 3MepeHHbI CUrHan He [O/DKEH MPEBbICUTb
3HayeHMe 8V B Havane 2-3ms u 6.6V abCOMOTHOE MaKCMMa/lbHOe 3HayeHue B
OCTa/IbHON 4YacTu BpemeHWU. (1V=100 MA) lNMocnegHee M3MEPEHHOE 3HAYEHME LO/HKHO
ObITb YyNaXeHO C Haya/lbHOW YCTAHOBKOW 3HaudeHus MA. HesaBucumoe w
BOCCTaHaB/IMBaeMOe MPOsiB/IEHME OLUMOKM MO BCeli BEPOSATHOCTM O3Ha4YaeT OLUMGKY
rNaBHOrO MHBEPTOpPA WM BbIXOAa W3-Moj KOHTPONSA PEHTreHOBCKOM Tpyoku. Ecim
oLIMbKa nosiBNSAeTCA BMECTe € BKAOYeHMeM D18 nnu D27, Torga no Bceil BEPOSITHOCTH
nepBMYHas NpuUYnHa - ofiHa 13 Tex, KoTopble BKNto4YaT D18 unn D27.

D30 - lMepeHanpshkeHWe B BbICOKOBO/bTHOM cTOpoHe. D30 BktouaeTcs BMecTe ¢ D35, ecnm
BbIXOAHOE HarpshKeHVe npeBblllaeT MNOACTPOeYHbIA npeden. Owwnbka MOXeT OblTb
onpefeneHa CXeMol 3awmTbl OT nepeHanpskeHus mam UL7 PIC. Korga aTOT curHan
paccoriacoBaHna NPoOUCXoAUT, HeMeL/IEHHO OCTaHaB/IMBAETCA 3KCMO3MLUMA U NpepbiBaeTcs
CUrHas rOTOBHOCTW, BK/OYaeTca curHan neperpysku (BEAM.ERR). HesaBucumoe wu
BOCCTaHaB/IMBaeMoe [MPOAB/IEHVME OLIMOKM JaXke Ha HU3KUX YCTaHOBOYHbIX
napameTpax KB (40-60kB) no Bceil BEPOATHOCTU 03Ha4YaeT OLWMOKY KB KoHTponepa nnm
uenei gatumka. CMm. rnaBy pelleHVe Npo6/ieMbl B AOKYMeHTe ' BbICOKOBO/IbTHbIM
TpaHcdopmaTop HanpsxeHnsa (TXHVT2) Teopus paboTbl 1 06Cy>KMBaHme"™ .

D31 - Owwnbka neperpysku no TOKy rnaBHoro vHeeptopa. D31 Bkntovaetca Bmecte ¢ D35, ecim
MIHOBEHHOE 3HauyeHWe TOKa Ha BbIXOAe [/1aBHOr0 WHBEPTOpPAa MPEBbILAET YCTAHOB/IEHHOE
npefenbHoe 3HadeHue. Korga 3TOT CWrHajl  paccornacoBaHUs  MPOUCXOAUT, HEMEeL/1IEHHO
OCTaHaB/IMBAETCA 3KCMO3ULMA W MpPepbiBaeTCAd CUrHan rOTOBHOCTW, BK/IHOYAETCA  CUTHA
neperpy3ks (BEAM.ERR).Ecnn coobuieHne 06 owimbKax NOSBASETCA B Hadasle 3KCNOo3nLmUn
He3aBUCUMO WM BOCMPOM3BOAUTCA BMecTe ¢ D22, Torga Hambonee BepoATHas NpuymHa
OLLUMOKM Haxo4UTCA B COEAUHAIOLLMX Lensax anekTponutaHusa. (CoefuHUTeNbHbIE Apoccens,
KOH[jeHCcaTop CBA3W, TrNaBHbIA TpaHCopMaTop TOKa WHBEPTOPa, BbICOKOBO/IbTHAA
nepeBnyHas 06MOTKa TpaHcdopmaTtopa.). Ecnn owimbka nosiBNsAeTCA BMECTe C BK/IHOYEHUEM
D18, D27 nnun D29, Toraa no Bceil BEPOSATHOCTU NMePBUYHAA NPUYMHA - 04HA N3 TeX, KOTopble
BKNtoYaroTca D18, D27 nnu D29.
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D33 - Ecnn aTa 3awmTa BKItodeHa (JN8/2-3 3akopoueHo), Torga D33 BbiktovaeTcs BmecTe ¢ D35
€C/IN KOHZLeHCATOPHOE HanpshkeHne 6atapen MeHee MUHUMa/IbHOT0 YCTaHOBOYHOIO 3HaYeHWs
(380-400V B reHepaTope pans EBponeiickor cetm n 180-200V B reHepatope Ans
AMepUKaHCKOW CeTW), BO BpeMs MOArotoBkW. Korga 3TOT CUrHan paccorsiacoBaHus
MPOVCXOANT, HEMEL/IeHHO OCTaHaB/IMBAETCA IKCMO3NLMA U NMPEepPbIBAETCA CUTHa TOTOBHOCTH,
BK/OYaeTca curHan neperpyskn (BEAM.ERR). HesaBucvmoe nosiBneHve CcurHana
paccornacoBaHus 03HaYaeT HU3KWUIA YPOBEHb HaMNPsXKeHUs ceTU Wan notepu (oTnamiku,
M/10X0N KOHTAKT) B MUTAIOLLEN 3/1eKTPOCETU.

D34 - D34 BkntouvaeTca BMecTe ¢ D35 M HaxoAMTCA Ha NIaBHO perynnpyeMom (3agaBaeMoM C
ny/bTa ynpas/ieHNsA) y4acTKe, eC/IM MrTHOBEHHAs BbIXO4HAaA MOLLHOCTb n3mepeHHas U1l7 PIC
- N0 KpaiHeil Mepe fAaHHOe 3HayeHue Ha (10 %) Bbllwe, MaKCUManbHONM HOMUWHAMbHOWA
BbIXOZHOM MOLLHOCTM reHepaTopa.
Ecnn U17 n3vepset TonbKo Neperpysky no T1oky torga D34 muraet n D35 BKHOYEHO.
B o06oux cnyyasx Hemen/IeHHO OCTaHaB/IMBAETCA 3KCMO3ULMA W NpPepbiBaeTcA CUrHai
rOTOBHOCTW, BKNKOYaeTCA curHan neperpyskn (BEAM.ERR).

D35 - O600WEHHbIA curHan. Korfga aToT CUrHan paccorniacoBaHUs MPOUCXOAUT, HeMedJ/IeHHO
OCTaHaB/IMBAETCA 3KCMO3ULUMS W MNPepbIBaeTCA CUrHa/Ji FOTOBHOCTW, BK/IKOYAETCA CUMHa
neperpysku (BEAM.ERR). OH BKntovaeTcs ecnm ntoboii n3 D35, D18, D19, D20, D21, D22,
D27, D28, D29, D30, D31, D32, D33, D34, D41 wnn D42 BKNtO4eH.

D41 - kWs 3awuta. D41 BkntovaeTcs BMecTe ¢ D35, ecnv MrHOBEHHas BbIXOfHask MOLWHOCTb -
BPEMS BbIAEPXKKM 3KCMO3ULMK (3HEPrus) - MO KpailHei Mepe AaHHoe 3HayeHue Ha (10 %)
BbllLe MaKCUMasIbHOM HOMUHa/IbHOW MoLHOCTK (3Heprum) kWs reHepaTopa. Korpa atoT
CUrHa/T paccornacoBaHus MPOUCXOAMT, HEMeAJIEHHO OCTaHaB/IMBAETCA 3KCMO3NUMA W
npepbIBaeTCcs CUrHan roToBHOCTK, BKKOYaeTcsa curHan neperpyskun (BEAM.ERR). B cnyyae
€C/IN TeHepaTop pPeXxxMme PeHTreHorpagun, OH MUraeT, Korfa BpeMs npeBbILLaeT 6.6 CEKyHA,

D42 - BbIxogHOe HanpsKeHne (aHOAHOe HanpshKeHne) 3aHmkeHo. D42 Bkntovaetcs BmecTe ¢ D35,
€C/I BbIXOAHOE Hanpsh>KeHue He LOCTUraeT MUHUMaIbHOrO 3HayeHus B 3aaHHOEe Bpems
(5ms). Korpga atoT curHan paccornacoBaHus MPOWCXOAWT, HEMEL/IeHHO OCTaHaB/MBaEeTCA
3KCMO3MLMA M MPEepbIBAETCA CUMHa TOTOBHOCTKM, BK/KOYAETCA CUMHa  Meperpysku
(BEAM.ERR).

D45 - WHgukauma curHana POWER GOOD. B cnydvae cB0O604HOrO OT OLIMOGOK 3anycka
NCTOYHMKOB BKNtoYaeTcd nocne D2,3,4 yepes 1 cekyHAy.

OuuncTKa cMrHanoB paccorsacoBaHnA

Ecnu oanH wnu 6o/bLUee KO/IMYECTBO CUIHa/IOB paccornacoBaHnA akKTBMU3NPOBaHbl, METO/
OYNCTKN X 3aBUCUT OT YCTaHOBKW MNEPEMbIHKN JNG.

1-3 3aKOPOYEHO - CUrHa PaccoriacoBaHNA MOXET ObITb OUULLEH TOJIbKO BbIK/HOYEHVEM
reHeparopa

2-3 3aKOPOYEHO - CO06LLEHME 06 OLIMOKax oumnLLaeTcs cnajaroLwmm (poHTOM cuUrHana
"aHogHoe HanpshxeHue 3ageicTeoBath” (UA.ENABLE)

4-3 3aKOPOYEHO - CUTHA/bI OLUMOOK NMLLEHBI BOSMOXHOCTY, MHAULMPOBATLCA HEMPEPbIBHO.
Ecnu 310 He KOH(MryprpoBaHo, Torga yaanas nepexofHoe yCTPOMCTBO OT ero
MepBOHaYaIbHOrO pas3MeLLeHMs 1 3aKopaynBas 4-3 Ha MTHOBEHNWE, OXuiaeMas
OLIMBKa MOXKET 6bITb OUMLLEHa 6e3 TOro, YTOObI BbIKNKOYMUTL FeHepaTop.
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ToNbKO OfHAa U3 BbIWEYNOMSHYTbIX TPeX KOPOTKUX 3aMblKaHUA MOXET 6bITb
yCTaHOB/IEHa.

KOHTPOJIbHbIE TOYKW:

TP1- W3mepeHHOe KaTo4HOE BbIXOAHOe HanpskeHue (-) (IV~7.8kB)

TP2- W3mepeHHOe aHOAHOe BbIXoAHOe HanpsbkeHue (+) (IV~7.8kB)

TP3- W3mepeHHOe BbiIxogHOe HanpskeHue (1V=20kB)

TP4- 3apaBaemblii curHan KB (1V=30kB)

TP5- 3agaBaeMblii  curHan KB, W3MeHeHHbIi B Havane akcnosuumn (1V=30kB - B
YCTaHOBMBLLEMCS COCTOAHUN - 3-4 MCEK. NMOC/Ie Hayasna 3KCno3muum.)

TP6- W3mepeHHbIn TOK Ha BbIXOAe B pexxume peHTreHorpagum (MA) (1V=100mA)

TP7- W3MmepeHHbIil + TOK Ha BbIX0Ae (aHOAHbIN TOK) MA (-3HaveHne! 1V~500mA)

TP8- W3MepeHHbIN - TOK Ha BbIxofe (TOK KaToza) MA (+ 3HaueHue! 1V~500mA)

TP9- W3MepeHHbIV TOK Ha BbIX0e B pexkume itooporpagum (MA) (IV=IMA)

TP10- 3amMeAneHHbIN N3MEHEHHBI CUHXPOCUTHan (curHan Bbixoga PWM, akTBHas HU3Kas
nocnefoBaTeNbHOCTb UMY bCOB)

TP11- n3MeHEHHbIA cCUHXpoCcUrHan | (MMHMManbHOe BpeMsi MPOCTOoA) (CUrHan Boixoga PWM,
aKTVBHAsA BbICOKas Noc/efoBaTe/lbHOCTb UMMy IbCOB)

TP12- KoHTpOsbHbIV curHan 1 IGBT (+13-15V, ecnm IGBT BktoyeH)

TP13- KOHTPONbHbIV curHan 2 IGBT (+13-15V, ecnm IGBT BktoyeH)

TP14- KoHTpONbHbIV curHan 3 IGBT (+13-15V, ecnm IGBT BktoYeH)

TP15- KOHTPONbHbIN curHan 4 IGBT (+13-15V, ecnn IGBT BK/IHOUEH)

TP16- MMHMMabHOE Bpems B pexknme gitooporpadum (curHan PWM aux.)

TP17- KOHTPO/IbHBIN CUrHA/ aBTOMATUYECKOTO U3MEHEHWS peXxMma (/Ilo0poCKOonum

TP18- MmuH1manbHoe Bpems npoctos | 1. (curHan PWM aux.)

TP19- +15V

TP20- +5V

TP21- AGND

TP23- -15V

TP24- KoHTaKT 4 nepemblvkn JNG

TP25-26 KoHTaKTHas napa, pe3ucTop, 4Tobbl WyHTUpoBaTh C58, Jo/MKHa ObITb 3aKOpOYeHa B

TeyeHue VCMbITaHNs
TP27- orpaHnuMBaloLLMin CUrHa! Toka aHoza
TP28- curHan skcnosuuum (EXP)

MOTEHUMNOMETPbI:

Pl - ycTaHOBKY YpOBHS U3MepeHHbIX KB

P2 - 3afja4a curHasbHON MoauduKaumm - "aMHHas" NoCTosiHHas BpeMeHu KB

P4 - 3afjaya CUrHanbHON MoauduKauuy - "KopoTKas™ NOCTOsSHHAas BpemMeHn KB

P5 - 3afjaya cMrHanbHon MoaudrKaumm - "KopoTkas" NoCTOsSIHHasi BPEMEHN 0XXunaaHus KB

P6 - 3aga4a CMrHanbHOM MoguuKauum - " annHHas" NOCTOSHHAS BPEMEHN OXmaaHus KB

P7 - perynnpoBKa YpOoBHS CUrHana M3MepeHHbIX 60/bLUNX TOKOB (PeXNM peHTreHorpahum) MA
P8 - perynnpoBKa CMeLLEHNS CUrHaNa N3MEPEHHbIX B0/bLUNX TOKOB (PEXNM peHTreHorpagum) MA
P9 - perynnpoBKa ypOoBHS CUrHama M3MEPEHHbIX MasibiX TOKOB (pexxum arooporpagpumn) mA
P10- perynMpoBKa CMeLLeHNs CUrHasIa N3MepeHHbIX MasibIX TOKOB (pexxuM giooporpagum) MA
P11- ocHoBHag yactota PWM

P12- Bpema npoctos |. PWM

P13- cMHXpOHHaA 3agepXkka curHana PWM (MUH. BO BpeMeHM)

P14- muHnmym PWM Bo Bpems pexxuma thntooporpagum
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P15- Bpemsa npocTtod | I. PWM
NMEPEMbIYKW:

JN1- 3aKOpOYeH: 3aBUCUMOCTb M3MEHEHNSA paboyein YacTOTbl OT 3aJaBaemMoro curHana KB,
[0MnyCcKaeTcs

JN2- 3aK0pOoYeH: MoANpMKaLMA KOMMNEHCaLMY NeTAN yrpaBieHus B 3aBUCMMOCTY OT KB
[0MNYCKaeTCA B peXKrMe peHTreHorpapuu

JN3- 3aKopoueH: curHan Bolbopa Tpyokn TUBE SELECT nogaétca Ha BXOZ nepekntovaTens
nnatbl Hakana Manoro (okyca. 3TO AO0/HKHO ObITb 3aKOPOYEHO TO/IbKO B reHeparopax,
B3ATbIX B POCCMIO. 3TO 1UCMOMb3yeTcs ANs Bbl6opa Masioro ¢okyca / MMKpPOoKyca.

JN4- 3aK0poYeH: HyneBoW NPOBOJ KB cBA3aH ¢ aHa/10roBoin 3eMsei

JN5- 3aKOpOYeH: Hy/eBO NPOBOA MA CBSi3aH C aHa/I0r0BOM 3eM/el

JN6- owwmbka nsnyyerms (BEAM ERR.) BbI6OpP METOAA OUUCTKW:

1-3 3aKOpOYEHO - CUrHa/ PaccoriacoBaHNA MOXET ObITb OUULLEH TOIbKO BbIK/TOUEHNEM
reHeparopa

2-3 3aKOPOYEHO - Co06LLEeHME 06 OLIMOKaX OYMLLLaeTCs cnajaroLimMm PPOHTOM CMrHana "aHogHoe
HanpshkeHue 3aaeiicteoBath” (UA.ENABLE)

4-3 3aKOPOYEHO - CUTHa/bl OLLUMOOK NMLLIEHBI BOSMOXHOCTU, MHANLMPOBATLCS HENPePbIBHO.
Ecnm 310 He CKOH(WMrypuvpoBaHo, TOrga yganss MepexofHoe YCTPOWCTBO OT ero
MepBOHaYa/IbHOrO pasMeLLleHns 1 3akopayvBas 4-3 Ha MrHOBeHMWe, OXwujarollas oLimbka
MOXET 6bITb OUMLLEHa 6e3 BbIK/TIOUEHNA reHepaTopa.

JN7- 06paboTka coo6LeHNIi 06 owmnbKax nnaT Hakana

1-3 3aKOpOUYEH - ABa COOOLLEHNS 06 OLINMOKaxX NiaT Hakana 3anapanneneHbl. Ecnvm no6oi n3 Hux
He [laeT CUrHan paccoriacoBaHUA TOrfa He MMeeTCsl HUKAKOoro pesysibtata 06 OWn6KN HUTK
Hakania

3-4 3aKOPOYEH - CUrHaM OLWMOKM NaTbl Hakasa Masoro hokyca He 3afleiCTBOBaH, ecin
60nbLLON POKYC BbI6paH

1-2 3aKOpOYeH - CUrHan OWKNBKK NaThbl Hakana 60M1bLLIOro (hoKyca He 3a4einCTBOBaH, ec/n
Masiblli (POKYC BbIGpaH.

JN8- 06paboTKa HaNPSHXKEHNS KOHTPO/IbHOM LIENK rNaBHOW KOHAEHCATOPHONM 6aTapeun NHBepTopa:

2-3 3aKOPOYEH - KOHTPO/bHBIA CUrHaM HaNPSHXKeHUS NOAAETCA Ha CXeMy KOHTPONS

1-3 3aKOPOYEH - KOHTPOSIbHbIN CUTHAN HaNPsHXKeHUs He NOAAETCA Ha CXeMY KOHTPO/S,
HenpepbIBHO 33laHHbIA CUTHaNbHBIV YPOBEHb NMOAAETCA Ha CXEMY KOHTPO/S.

JN9- BkntoyeHme curHana ROT.RUN. B curHan READY:
3aKopoyeH - curHan ROT.RUN. BkntoyeH B curHan READY
OTKPbITbIV - curHan ROT.RUN. He BKntoueH B curHan READY

JN10- 3akopoueH: ynpasneHue IGBT 3anpeLyeHo

SW1- ycTaHOBKa KOMMEHCALMN HanpsXXeHWsi Ha N3MEPUTENIbHON OTpULATEIbHON CTOPOHE
SW2- ycTaHOBKa KOMMNEHcaLmn HanpsiXXeHNs Ha U3MepUTESIbHOW NMONOXMUTE/IbHON CTOPOHE

TEOPUA PABOTbI MJIATbI

KoHTposnep cocTouT U3 NATU OTAE/IbHBIX CXEM:

* KB AMPLIFIER, n3amepuTenbHbliA 1 3agatowmii yCUnnTen KMnoBonbT (NCT 2 U3 7.)
* MA AMPLIFIER, n3vepuTenbHbIi yeunutenb aHo4HOro Toka (nnuet 3 ns 7.)

* PROTECTIONS(3ALLTDI), cxembl 3aLLmMTbl, KOMMNApaTopb! (MNCT 4 13 7.)

* KB CONTROL, KOHTpOnep K1MnoBonbT (MMCT 513 7.)

* LOGIC UNIT, nornyeckas cxema (imct 6 n3 7.)
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MepBas cTpaHuua cxemHoro pewleHns CON7 (nimcT 1 m3 7) KpOMe HeKOTOpbIX MoJslyYaeMbiX
CUTHa/I0B U CXeM WHAVKALMW COLEPXUT pasbembl Mnatbl € UCXOAAWMMK M MPUXOAALLMMU
CUrHanamu.

MocneaHas CTpaHMLA CXEMHOro pelleHust (IMCT 7 M3 7) COAEePXMT  Has3BaHuA (DYHKLMIA
KOHTPO/IbHbIX TOYEK, NepeMblyeK U MOTEHLMOMETPOB.

SJIEKTPOCXEMA YCTAHOBKWN CUTHANA OATUNKA HAMPAXXEHNA (CAP.ERR.)
OT NrMABHOIO KOHAEHCATOPHOI'O BAKA MHBEPTOPA (1 13 7)

CurHan noctynaeT Ha cxemy ¢ SWD/TXRCB .../JP1 ¢ KOHAEHCATOPHOW KOHTPO/SbHOM Lenwu
HanpsHXKeHNs ycTaHoBneHHOM Ha IGBT mogynax uyepe3 pasbém JP10. Ecnm KoHAeHcaTopHOe
HanpsbkeHne MeHbLle MWUHMMA/IbHOTO YCTAaHOBOYHOro 3HayeHus (380-400V B reHepartope A/
Esponeiickoin cet n 180-200V B reHepartope Ans AMEPUKAHCKOR CeTun), UM UMEETCA CIMLLKOM
00NblLIOE pa3nnuMe MeXay MocnefoBaTe/lbHO COeAUHEHHBIMM  YacTAMU  KOHJEHCATOpOB B
EBponeiickom reHepatope, Torga umeetca 0V mexgy JP10/2 n TP21. B cnyyae afeKBaTHOro
YCTaHOB/MIEHHOIO HanpsbkeHna umeetca 12-15V. Ecnm JN8/2-3 3aKpbIT TOrAa WM3MEHEHHbIA
curHan HanpskeHuss (CAP.ERR). nogaétca Ha BbiBog U21/6 B TeyeHMe MOArOTOBKW. Ecnm
HanpsHXKeHWe Ha KOHAeHCaTOpHOM 6aTapee He B HOpMe, Torja MOLrOTOBKA MNpepblBaeTcH,
HeMe/IeHHO OCTaHaB/MBas CWUrHan TrOTOBHOCTW, W Bbigaétca neperpyska (BEAM.ERR),
ceetoamoabl D33 1 D35 BKOYAKOTCH.

Mpu oTkpbITUK IN8/2-3 1 nNpu 3akpbiTn JN8/1-3 nmeeTca BCcerfa ypoBeHb HanpskeHus (+5V)
CornacHo nsmeHeHHoMy curHany HanpsbkeHuns (CAP.ERR) nogatowemy Ha U21/6.

OwmnbKa 00bIYHO MOSABASIETCA MPU 3aHVKEHHOM HanpskeHUn cetu. OmbKa MOXeT 6biTb
obHapy)eHa nogk/odeHnem ocumnnorpadga K JP10/2 (curHan) n TP21 (GND). B cny4ae
OLUMOKWN HanpshkeHue, KoTopoe siBNsetTca 06bI4HO +12-15V, nuukamu (3-5V) onyckaeTcs
BHM3 1N 6/IM3KO K HOMKO NPW MOATOTOBKe.

SALAIOLLNIN N USMEPUTENBHbLIA YCUNUTENN KUTOBONLT (2 13 7)

CurHans! (+KB.SENS., -KB.SENS.) ¢ BbICOKOBO/IbTHbIX AeNUTeNel HanpsXKeHWsi, pacronoXeHHbIX
B Oake, 4epe3 pasbém JP3/1,2,3 nogatoTcs Ha W3MEPUTENbHbIA YCUAUTENb, COBGPaHHbIA Ha
onepaumoHHbIX yeunutensax U5, U6, U3/C, B. Pesnctopbl R23,R24, R25,R26 - 60nee HU3Kas 4yacTb
penvtens HanpsxkeHus. R15, C 15, 16, 17, 18, 19 n R17, C20, 21, 22, 23, 25 (hmnbTpyrOT
N3MepeHHbIe CUTHasbI.

OnTumasbHoe (PUNbTPOBaHME MOXET OblTb OTPErynMpoBaHo BblKAouaTenamm SW1, SW2.
(KomneHcauus fenntens HanpshkeHWs M EMKOCTY BbICOKOBO/IbTHBIX Kabereid.)

Avogbl D23-26 014 3aWmUThl OT NepeHanpsXeHns. Y cuneHne n3MepuTeibHoro YCUnmMTens MoXxet
ObITb OTperynuposaHo noteHumomeTpom Pl. (TP3 1V=20kB)

N3vepeHHoe HanpsbkeHune (-KB.S. +KB.S.) nopgaétcs B uenb gatumka acummeTtpum (U12/A).
3MepeHHbI pe3ynbTupyrowmii curHan HanpskeHns (KB.S) dopmupyetcs yeunutenem U3/B
nogaérca Ha perynatop HanpskeHns (U18/2), Ha patuvk nepeHanpshkeHus (U11/B), ero
yMeHbLeHHOe 3HaydeHue Ha PIC (U17/17) u Ha ueHTpasbHbliA KoHTponnep (+UA.FEEDB. -
UA.FEEDB.) yepe3 KoHTaKTbl JP2/23, 24.
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PucyHok 1.

3agaBaemblin curHan kunoeonbT (+UA.REF. -UA.REF.) nocTynaeT OT KOHTpPO/nepa reHeparopa
(JP2/13.14) Ha mnbTpylowmii  auddepeHumansHblii - yeunutens U3/A. OCHOBHON curHan
(KB.REF.C) c¢ Bbixoga U3/A noctynaet Ha kB patumk acummetpumn (U12/B), amnnntygHo-
yacToTHble (U23/D) n amnantygHo-KomneHcaumoHHble (U23B,C) ynpasnstowye uenu.

B Hauane akcnosvuumn 3afaBaeMoe 3HadeHve kunososbT (KB.REF.F.) and uenn mopynstopa
(PWM) Ha 6a3e U18 (pucyHok 1) BbipabaTbiBaeTcsi CxeMoit cobpaHHol Ha U2/A...D n U3D.

3mMeHsieMblil OCHOBHOW cUrHan 6epeTt 60/bLUee 3HaUYeHMe aMNANTY bl HAMPSHXKEHUA U3 OXKMAAEMbIX
CKPbITbIX (1aTEHTHbIX) KOHCTAHT KOPOTKOr0 1 A0NTOro 3HayeHus BpemeHu. locne crapra curHana
EXP HO nepes CTapTOM MOBbIWEHUA KOHCTaHTbl AO/ITON0 BPEMEHW OCHOBHOM CuUrHan GepeT
3apaHee 3afjaHHOe MasieHbKoe 3HayeHuwe (c fenutens R111-112) noka faTeHTHOCTb (Bpewms
oxungaHns) PWM koHTponepa (U18) He wucTekaeT. IMOCTOSIHHas KOHCTaHTa [O/ITOr0 BpeMeHu
MOXeET OblTb OTperynmMpoBaHa P2, eé CKpbITOe (NnaTeHTHOe) BpeMs OxuaaHua P6. IocTosHHas
(KOHCTaHTa) KOPOTKOrO BPEMEHM MOXET OblTb OTperynvpoBaHa) P4, eé cKpbIToe (naTeHTHOe)
Bpems oXungaHus P5.

B Hauane BbixogHoi curHan (KB.REF.F TP5) HyneBol, faxke Korga CUrHan onopHOro HanpshkeHus
nosensetcs Ha BbixogZe US3/A, NOTOMY 4TO OHO 3aKOpPauMBaeTCsi OTKPbITbIM  BbIXO4HbLIM
Konnektopamy kKomnaparopos U2/C,D. Korga curHan EXP nossnsetca, komnapatop U2/A
pa36nokmpoBbiBaeT Uenb C4-R22. C4 HauvHaeT 3apsxarbca yepes R22 mn U2/B komnapatop
pa36nokmpoBbIBaeT genutens R111-112. HanpskeHne ¢ fgenutens depe3 D28 nosiBnseTcs Ha
BbIXOAHOM curHane. (npnbnmsntensHo 0,1V).

B 3agaHHOM ypoBHe HanpskeHuss C4 (naTeHTHOCTb KOHCTaHTbl LONroro BpemeHu, P6) U2/C
pa3bnokmposbiBaeT RC uenb R44, P2, R16-C125, koTopas HauMHAeT 3apsXaTbCA L0 HanpsXeHus
3afiaHns KB. 310 HanpsbkeHue (MOHWXeHHoe anogom D11) npuvHMMaeTcs 3a BbIXOAHOW CUMHan,
MOCKO/IbKY OHO MpeBbILIaeT KaToAHOe HanpsxeHne D28.
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B cnegytowem 3afaHHOM ypoBHe HanpshkeHuss C4 (naTeHTHOCTb KOHCTaHTbl KOPOTKOIO BPEMEHMU,
P5) U2/D pas6nokuposbiBaeT RC uenb P4, R28-C3, KoTopas HauMHaeT 3apskatbCs A0
HanpsHKeHNs 3afaHnst KB. 3T0 HanpshKeHMe NPUHUMAETCA 3a BbIXOAHOM CUrHas, MOCKO/MbKY OHO
npeBbIWAaeT KaToAgHoe HanpshkeHne D11. KopoTKas MOCTOSiHHAA BPEMEHWN HauMHaeTCA ¢ 60NbLUEN
NAaTeHTHOCTbLIO YeM [NWHHAaA, oTHocUTenbHo npy 70 % 3HauveHMs HanpsXeHWa 3ajaHus KB.
CchopmMMpOoBaHHbI CUrHaM NokKasaH Ha pUCYHKe 1.

DneKTpocxema MOXET ObITb HacTpoeHa TakKuM 06pa3oM,  Hanpumep, 4YTO KOpOoTKas
NOCTOSIHHaA BPEMEHW He MpeBbIAeT A/IMHHOW, TaK YTO MOBbILWEHNE COCTOUT W3 TO/IbKO
OJHOW MOCTOAHHOM BPEMEHMN.

B KOHLE KOPOTKOI NaTEHTHOCTU MOCTOSIHHON BpeMeHn U7/C BKIKOYAEeT 3aliMTy acUMMeTpun KB
Yepes Q20.

YCUNNTENb MA, USBMEPEHVE AHOAHOIO TOKA (313 7)

CurHanbl C LUYHTOB, pacnosioeHHbIXx B 6ake, (+MA.SENSE. -MA.SENSE.) yepe3 KOHTaKTbl
JP3/4,5,6 nocTynatoT K BXOAaM U3MEepPUTENIbHOr0 YCUNUTENs, CROPMMUPOBAHHOIO Ha OnepaLMoHHbIX
yeunutenax U4/A, B, C.

PAfoM M3MepeHHble U cnerka oTunbTpoBaHHble curHaibl (-MA.S. +MA.S.) NocTynarT K cxemam
JaTumka npo6os (orpaHMyeHnss MakcMaibHOro aHogHoro toka) (U7/A, U10/A).

MponopLMOHabHbIA  CUrHan pe3ynbTUPYIOLWEro TOKa MOCTynaeT Ha BXOA4 perynvmpyemoro
yeunutens  HanpsbkeHns US8. 3HauyeHMe 60MbLIOIO CUrHana M3MepseMoro TokKa (peXxxum
peHTreHorpammn) MoXeT ObiTb OTPerynupoBaH P8 (CMeLLeHWe Hyns) U yCUNEHUe YCUNUTENs
CUrHana gatymka MoXeT ObITb OTperynnpoBaHo P7 K Tpebyemomy 3HadeHunto (1V = 100 mA).

C Bbixofa U8 TeKyllee 3HayeHMe CUrHasia aHOLHOro TOKa MOCTyMnaeT Ha KOHTPONbHYH Lenb,
OCHOBaHHYI0 Ha Komnapatope U11/A, ero BbIXOAHOe 3HauyeHue noctynaeT Ha PIC (U17/18), n
MocTynaeT K UeHTpabHON nnate ynpaeneHns (-IA.FEEDB +IA.FEEDB) u4epe3 KOHTaKTbl
JP2/21,22.

3MepeHHbIV CUrHan pesynbTUPYHOLLEro ToKa Takke noctynaet Ha U9, Npeun3noHHbIA YCUNnTENb,
KOTOPbIA MPOU3BOAUT W3MEPEHWUS MPOMOPLMOHA/IbHBIX YPOBHEN CNabOoTOYHbIX CUrHANO0B TOKa
(hNHOOPOCKOMUUECKMIA YpOBEHb). CMeLLeHWe YCUNUTeNns MOXET OblTb OTperynuposaHo P10 u
ycuneHne P9 k Tpebyemomy 3HaueHuo (1V=1MA). BbixofgHble curHanbl u3 U9 (-IF.FEEDB.
+|F.FEEDB.) nocTynatoT K LeHTpa/IbHO Nnate ynpasneHus Yepes pasvém JP1/1, 2.

SALLNTA, CXEMbI BALLINTDI (4 n3 7)

CxeMmbl 3almMTbl 06ecneynBaroT BbI6OPOUHbIE U3MEPEHMA OLLUMOOK, AMCMIEN U BbIBELEHME U3 CTPOS
BbIMO/HAEMbIX PYHKLMIA (BbIK/OUYEHME YCTPOMCTBA). Kpome 60/1ee CNOXKHBIX 3aLLMT, OCHOBaHHbIX
Ha U17 PIC, nocnefHuii anemMeHT BCE OCTaIbHOM YaCTU 3aLlUTHBIA ABYX-YPOBHEBLIA KOMMapaTop.
Ero BbIXO4HOW CWUrHa/ B HOPM&IbHOM COCTOSHUM (HeT owwunbkun) +5V. B cnyyae owmbky,
BbIXOAHON curHan komnapartopa usMeHsetcs K OV. CootseTcTBytoWwmiA PIC BbIXOAHOW curHan
BefleT cebd B C/y4yae OLWIMOKM TaK Xe. dTa MHDopMaums coxpaHsetcs (axkTuyeckm B GAL
(3anporpammupoBaHHoi MaTpuue) (U16, U21), ceetoguog (LED) npuHagnexalimin owmbke u
pe3ynbTupytoLweli ceetoamos ownbkn D35, Bkatovatotes. CurHan BEAM.ERR. nepekntoyaeTtcs
(nepexogut B 0V), 4T0ObI OOHY/INTH CUrHA FOTOBHOCTU (CM. YaCTb CXEMHOMO peLueHus 6 u3 7),
3KCMo3numa npepbiBaeTcs, U curHan neperpyska (BEAM.ERR.) chopmuposaH.

Mpuem oLINOOK:
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UT06bI 136eratb MI0XKHbIX CUTHAUI0B OLUMOOK, BbI3BaHHbIX BbIK/IOYaTENIeM NPU NepexofHbIX
npoueccax reHepatopa, nNpuem CUrHaioB OWWOKM (3agericTBoBaHve U16, Ul7 n U21)
BO3MOXEH TO/IbKO Korfa 670K nuTaHusa ucnpaBHbii (PS.GOOD, PS.GOOD.5.) u curHan
PREP aKTUBHBbI.

OuncTKa CUrHasoB OLLNOKM

Ecnu ognH nnun 6onbLUee KOIMYECTBO CUMHAMN0B OLLIMOKN NHNLMNPOBAHbI, METOJ, OUNUCTKN NX
3aBUCUT OT YCTAHOBKM MepexogHoro yctponctaa JN6.

1-3 3aMKHYT - CUIHa/1 OLUMGKN MOXKET ObITb BbIK/TKOUEH TOJbKO, MEPEKIOYas reHepaTop B
COCTOSIHWS, BbIK/TOYEHO W BK/KOYEHO.

2-3 3aMKHYT - c000LLeHMe 06 owmnbKax BbIK/OHaeTCA 3aHUM (DPOHTOM CUrHaa “aHofHOe
HanpsbkeHue 3ageiictsoBaHo ”"(UA.ENABLE)

4-3 3aMKHYT - CUTHa/bl OLLUMOOK NLLEHBI BO3MOXHOCTW MHAULLMPOBATLCA HEMpepbIBHO. Ecnn
3TO He KOH(MrypupoBaHo, TOrAa yaanss nepexofHoe yCTPOMCTBO OT ero nepBoHayasbHOro
pa3MeLLeHns 1 3aKkopayneas 4-3 Ha MIHOBEHWE, 0XKMAAMOLLAA OLIMOKa MOXET ObITb OUMLLEHa
6e3 Toro, 4YTo6bl BLIK/IOUNTL reHepaTop.

TONbKO OAVH Y3 BbILLEYNOMSAHYTbIX TPEX KOPOTKUX 3aMblKaHW MOXET ObITb YCTAHOB/IEH.
MEPEIPEB IGBT

Temnepatypa pagvatopa IGBTS wu3mepsieTca OUMETAINIMYECKMMU  KOHTaKTaMu, KOTopble
YCTaHOB/EHbI Ha pagmatopax B cxemax ynpasneHusi. CUrHan neperpesa noctynaet Ha JP12/1,2
(IGBT.HOT1, IGBT.HOT2).

Ecnn TemnepaTypa pafuatopa MNpeBbilLaeT Temnepatypy MepektoyeHns GrMeTanIMyecKmx
KOHTaKTOB, KOTOpbIA Obla, 3aMKHYT, CTAaHOBMTCS PasOMKHYT. TOK BO36YAeHus onTpoHa U24
BbIKNHOYEH, Ha Bxog U7/B noctynaet 0V, n yepe3 U16/3 Bbigaétca curHan neperpesa IGBT (IGBT
OVERHEATING). HemeaneHHO o0CTaHaB/MBAeTCA 9KCMO3MUMA W NPEPbLIBAETCA  CUrHas
rOTOBHOCTW, BKMOYaeTcst curHan neperpyskn (BEAM.ERR), D19 n D35 Bkntovatotcs. (Cwm.
rnaBy: CBeTOAMOAHAA UHAMKaums, D19)

OBHAPY>XXEHWE MNMEPEIMPY3KWN MO TOKY IGBT

[Ba aKTVBHbIX cuUrHana Hynesoro 3HauveHuss IGBT wueneit 3agatouiero yctpoictea (IGBT.OC)
nogatotcst Ha JP12/2,4,5 v nogatoT curHan neperpysku rno Toky IGBT uepe3 Ul4, komnapatop
U7/D n U16/6. HemefleHHO OCTaHaBNMBAETCA 3KCMO3ULMSA U MPepbIBaeTCs CUMHaA rOTOBHOCTM,
BK/tOYaeTcAa curHan neperpyskn (BEAM.ERR), D22 un D35 Bknwouatorcs. (Cm. rnasy:
cBeToAMoAHaA HanKaums, D22)

SALLINTA MAKCNMAJIbHOIO TOKA AHOJA

3awmta MakcuMManbHOro TOKa aHofa MOoCTpoeHa Ha Komnapatope UL11/A. Ecnn HanpspKkeHume
MPONOpLMOHa/ibHOe aHOAHOMY TOKY, MOCTynarowiee OT W3MEPUTENbHOro ycunuTens, 60/blue
onopHoro U11/A/7, Torga U21/2 BbigaéT curHan neperpyska no toky (MA OVERCURRENT). Ha
3HayeHVie NpefenbHOro CUrHasa Toka BO3fencTBYeT W TpaH3ucTop Q2. 3HayeHMe MpeaenbHOro
CUrHana TOKa B Hayasie BbilLie 13-3a 3apsAHOro Toka EMKocTeil Kabens (660MA) (Tok onpeaenseTcs
HanpskeHneM Ha fenutenie R51-81), ¢ Hayasia CHUMKa HanpsbkeHve Ha fefinTene YMeHbLUIaeTcsa no
aKcnoHeHTe (C47-R182) v gocTuraet ero HOMMHaIbHOTO 3HayYeHust. PopMUPOBaHKE 3TOMO CUrHaa
ynpasnsetcs curHanom (EXP). Mpu npeBbllleHUM NpPeaensbHOro 3HaydeHus Toka HeMeAsieHHO
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OCTaHaB/IMBAETCA 3KCMO3ULMUA W MNPEepbIBAeTCA CUrHai TFOTOBHOCTM, BK/HOYAETCA CUTHa
neperpy3ku (BEAM.ERR), D29 n D35 Bkntoyatotca. (CM. rnasy: CBeTOAMOLHAA WHAMKALMSA,
D29)

PIC U17 TakXe KOHTPOAMPYeT aHOAHBIV TOK. ECnn n3mepeHHbIn Tok aHoga (U 17/18) npeBblwaeT
npeenbHbliA Habop B PIC, Heme[neHHO OCTaHaB/MMBAEeTCA 3KCMO3WUMSA M NPepbIBAeTCA CUrHan
rOTOBHOCTW, BK/tOYaeTcs curHan neperpyskn (BEAM.ERR), D34 muraet n D35 BK/ouyaroTcs.
(Cm. rnaBy: cBeTogmogHasa nHanKaums, D34)

3TN [Ba coo6LIeHMs 06 OWMBKax aKTVMBMU3MPYIOTCS KOrAa WMMEeTCs HapylueHue npeaesibHoro
3HaueHus.

MAKCUMAJIbHAA TOKOBAA SALLNTA MHBEPTOPA

Ecnu curHan nponopuuoHanbHbIi TOKY Tekywemy 4depe3  rnasHbiii mHBepTop (INV.CURR),
npubbiBatowmii ¢ JP13 Ha Komnapatop U11/C, npeBbiwaeT Hanpsbkenue penutens R103-206,
Komnapatop BblaaéT curHan neperpy3kn no Toky (INVERTER OVERCURRENT) Ha U21/4.
Hemepn/ieHHO OCTaHaB/IMBAETCA 3KCMO3ULMA W MPEPbIBAETCA CUrHaJ rOTOBHOCTM, BK/HOYAeTCs
curHan neperpyskn (BEAM.ERR), D31 u D35 Bkmouvatorca. (Cm. rnasy: CBeToAMO4HAaA
nHaMKauus, D31)

SALLINTA ACMUMMETPU KB

Cxema 3aWmTbl acCMMMETPUK nocTpoeHa Ha yeunutenax U4D n U12A (no cxeme U12/A n U12/B)
n komnapatopax U7C, U10B (no cxeme U7C, U36, n U37). Cxema cpaBHMBaeT 3Ha4eHus
3agaHHbIX KB (KB.REF.C) 1 curHanbl cyMmbl n3mepeHHbIX KB + 1 - cTopoH (+KB.S n —-KB.S). B
naeanbHOM Clyvae cyMMa Hynesas. Ecnv pasnuume M3MepeHHOro 3HauveHust 60/blue 3aaHHOA
BeNNUMHBI Ans nonoxutensHoro (U37) unmn otpuuatensHoro (U36) 3HaueHuid, Torga U16/4 nnm
U16/5 BblgatoT curHan owmnbkn KB ASYMMETRY UA>UK nnn KB ASYMMETRY UK>UA.
Hemepn/leHHO OCTaHaB/IMBAETCA 3KCMO3ULUMA W MNPepbIBAETCA CUrHa/I FOTOBHOCTW, BK/IOYaeTCA
curHan neperpyskn (BEAM.ERR), D20 n D35 wnnn D21 n D35 Bknwouatotcsi. (Cm. rnasy:
csetogmonHasa nHankaums, D20, D21)

3ALLUNTA OT NEPEHAMPSAXEHNI

Cxema 3alWmTbl OT MepeHanpshkeHWs NOCTpoeHa Ha KomnapaTope U11/B. EcnvM m3MepeHHblit
pesynbTupytowmii  curHan KB (KB.S) 6onblue  npefenbHOro  abCoMKOTHOIO — 3HAYEHUs,
ycTaHoBnieHHoro genutenem R100-101, Ttorga curHan npesbiweHns KB (KB OVERVOLTAGE)
nofaércs Ha U21/3. HemefaneHHO OCTaHaB/IMBAETCA 3KCMNO3WUMA W NPEpbIBaeTCA  CUrHan
rOTOBHOCTW, BK/OYaeTcs curHan neperpysku (BEAM.ERR), D30 n D35 Bkntouarotca. (Cwm.
rnaey: cBeToAMoAHas nHankaums, D30)

ToT e caMoe NOJSyyaeTcsi, ecaivM CUrHaM PaccornacoBaHua nepeHanpskeHws noctynaet ot U17
PIC Ha Bxog U21/9.

3TN [Ba CO06LLUEHNS 06 OLIMGKAX aKTMBM3MPYHOTCS, KOTAa WUMEETCS HapyLueHWe NpeaenibHOro
3HaueHus.

SALLNTA OT BbICOKOBOJIbTHOI O NMPOBOA (A4YT )

Cxewma 3alumTbl Npobos noctpoeHa Ha komnapatopax U7/A n U10. Ecnm cnerka oTguibTpoOBaHHbIE
nponopuuoHanbHble curHanbl (-MA.S. +MA.S.) TeKylumMe no aHOAHON WM KaToAHOW CTOPOHaM
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MpeBbILLAT NMOACTPOEHHOE MpefenibHoe 3HaYeHMe 13-3a BPeMEHHOro npobos B BbICOKOBO/IbTHOM
Konebarte/slbHOM KOHTYpe, kabene 1Uim npy KOPOTKOM 3aMblKaHWN Ha 3eM/K0 TOr4a B Cnyyae npo6os
CO CTOPOHbI KaTofa Yepe3 U16/2 Bkntovaetcs curHan owmnbkn —SIDE TUBE OR HV.ARC, wnu B
cny4yae npobos co CTOpPOHbI aHoda Yepe3 U16/7 BkntovaeTca curHan ownbkn +SIDE TUBE OR
HV.ARC. HemeafleHHO OCTaHaBNMBAaeTCA 3KCMO3ULUA W NPepbiBaeTCA CUrHaN rOTOBHOCTY,
BK/ItOYaeTca curHan neperpyskn (BEAM.ERR), D18 n D35 nnn D27 n D35 Bknwovarotcsa. (Cwm.
rnaBy: CBeTOAMOAHAA UHAMKaumsa, D18, D27)

OLUMNBKA HATTPSHXXEHUA 3APAOA KOHOEHCATOPOB

Ecnn ata 3awmta yctaHoeneHa(JN8/2-3 3akopoyeHO0) TorAa, MpU OMyCKaHWM KOHAEHCATOPHOro
Harnps>KeHUs HUXKEe YCTAHOB/IEHHOTO Npegesna B TeueHun nogrotosku (380-400 V B reHepaTope 414
EBponelickoii cet n 180-200V B reHepaTope A1 AmepukaHckoi cetn) curHan CAP.ERR
n3meHsieTca ot +5V a0 0V 1 U21/6 BbigaéT curHan owmokm CAPACITOR VOLTAGE ERROR.
HemeaneHHO OCTaHaB/MBAETCA 3KCMO3ULMA U NPEPbLIBAETCA CUrHa/M FOTOBHOCTW, BK/HOYAETCA
curHan neperpyskn (BEAM.ERR), D33 n D35 Bknwouvatotcs. (CM. rnaey: CBeTOAMOLHASA
nHankauus, D33)

MPEBbLILLUEHWVE NPEAE/IBHOW MOLLHOCTUN KW

3almTa 3afleicTByeTCa, eCiM 3HayYeHWe BbIXOLHOW MOLLHOCTU (KBXMA), KOTOpOe HernpepbiBHO
namepsetca (U17/17,18), npeBbllLaeT MOLLHOCTb HOMMUHANA MaKCMMyMa paccumTaHHoro U17 PIC B
MOMEHT ycTaHOBKM napametpoB (10 %) u Bkntoyvaetca curHan KW LIMIT EXCEEDING uepe3
U21/11 n U19/8, 9, 10. HemeaneHHO OCTaHaB/IMBAETCA 3KCMO3MLUMA W MPEPLIBAETCA CUrHas
rOTOBHOCTW, BKMOYaeTcst curHan neperpyskn (BEAM.ERR), D34 n D35 Bkntovatotcs. (Cwm.
rnaBy: CBETOAMOAHAA UHANKaLms, D34)

MPEBbILLEHWE MPEAENA BbIXOAHOW 3HEPIM KWS (MOLWHOCTb x BPEMS
3KCMO3LN)

3awmTa 3a/eincTByeTCs, eCM 3HaYEHNE BbIXOAHOWN aHeprun (KB*MA*BpeMsi 3KCNo3numm) KoTopoe
HenpepbiBHO u3mepsietcs (U17/17,18,11), npesbiwaeT 3Hepruto (kW) HOMMHana Makcumyma
paccuntaHHoro U17 PIC B MOMeHT ycTaHOBKM napameTpoB (10 %) v BKIOYAeTCSA CUMHA OLLUMOKM
KWS LIMIT EXCEEDING uepe3 U21/11 wn U19/8, 9, 10. HemeaneHHO OCTaHaB/IMBaeTCA
3KCMO3NLMA 1 MPEepPbIBAETCA CUTHA rOTOBHOCTK, BKKOYaeTca curHan neperpyskun (BEAM.ERR),
D41 n D35 Bktoyatotes. (CMm. rnaBy: CBeTOANOAHAA MHAnKauns, D41)

BbIXOAHOE HAMPAXXEHVE HE AOCTUTAET MUHVMAJIbHOIO 3BHAHEHUA KB
MIN.

3alWmTa 3a4eiicTBYeTCs, €C/IM BbIXOAHOE HanpshkeHue, usmepsemoe ULl7 PIC (U17/17) He
[OCTUraeT MUHMMAbHOTro 3HayeHus (40kB) B ycTaHOBneHHoe Bpems (5 Mcek.). Bkiovaetcs
curHan owmnbkn KB MIN NOT REACHED EXCEEDING uepe3 U21/11 n U19/8, 9, 10.
Hemepn/leHHO OCTaHaB/MBAETCSA 3KCMO3ULMA WM NPEpbIBAETCA CUrHaJl FOTOBHOCTW, BKJIOYaETCA
curHan neperpyskn (BEAM.ERR), D42 n D35 Bknwouvatotcd. (CM. rnasy: cBeToAguofHas
NHAMKauus, D42)

OWNMBKA NMPEBBIWLEHNA BPEMEHHOIO MPEAEJIA

B pexume cHumKa reHepatopa Ul7 PIC Takxe KOHTPO/MIMPYET OLMOKY BPeMEHU 3KCMO3ULUW.
Ecnu Bpems 3aKcnosmumun npesbillaeT 6.6 ceK., Torga HemeaneHHO OCTaHaB/MBAaETCA SKCMo3uLmMa U
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NpepbIBaeTCs CUrHan roTOBHOCTK, BK/IKOYaeTcs curHan neperpyskn (BEAM.ERR), D41 muraet, u
D35 BksnitoyatoTes. (CM. rnaBy: cBeToAMOLHASA MHANKauMS, D41)

YMNPABJIEHVE KB (513 7)

Perynatop Hanps»keHus MOCTPOEH Ha PerynupyemomM LUMPOTHO-UMMNYNbCHOM Mogynatope U18.
OCHOBHOW CUrHa/i, nocTynalowuin ¢ nnatel KOHTponnepa reHepatopa, (KB.REF.F) nocne
(hopmuMpoBaHMA NoAaéTca Ha + BXof ycunutens paccornacoBaHus U18 (U18/1). Vi3amMepeHHblid curHan
HanpsxeHnsa (KB.S) nogaétcs Ha BXxog ycunuTens paccornacosaHus U18 (U18/2). Mukpocxema U18
BblAAET MMMY/bCHble CUrHanbl ynpasneHns (U18/13, 16). LUupuHa wMMynbCOB OnNpeaensieTcs
BbIXOAHbIM HanpsXeHWem BHYTPEHHEro YCuUnuTensd paccornacoBaHusa, vactoTa onpefenserca C56,
(C59), R122, P11 wn Bpems Mexny wumnynbcamu onpegenserca P12. CurHanbl ynpasneHus Afis
yeTtBepbIX IGBT TpaH3ucTopoB rnasHoro uHeeptopa (IGBT1,2,3,4) 3apatotca uMnynscamy ¢ U18 u
(hOpMUPYIOTCA MPOrpaMMUpPyeMbIMK IoTUYecKuMn  anemeHTammn U19 GAL20V8 n Ul GAL16VS u
BCroOMOrarte/ibHbIMU LienamMu chopmmpoBaHHbiMy Ha U20, U15/A...D.

Pa6ouee cocTtosiHne PWM mogynsatopa Ul8 MOXeT 6biTb MPOBEPEHO C ocuunnorpagom,
MOAK/MHOYEHHbIM K  Touykam TP11 u TP21, GND. B cnyyae HOpMa/ibHOro pabouyero
COCTOSIHUS U3MepeHHas (hopma ocuunorpaMmbl NnokasaHa Ha pucyHke 2. MeHepupoBaHue
HauyMHaeTCs Nnocsie BKIOYEHUS reHepaTopa (Haxatnsa KkHonku ON).

P11
4-5V

+

~4 5us

~25us

Ecnn curHan, nnaBHo perynupyembiii OV nam 5V, Unn uCKaxeH, amnanTyaa CAULLKOM
MasieHbKas WM paccunTbiBalOLLMe napamMeTpbl, OT/INYAKTCA OT HOMWHa/1a, 3TO O3Ha4daeT
BbIX0Z 13 cTposA U18, ero HaCTpPOeYHbIX KOMIMOHEHTOB NN N3MEHEHUS X MapaMeTpoB.

B ynpaBnstowei uenn KB B 3aBMCMMOCTM OT YycTaHOBKM nepembldyek JN1, IJN2 wnnm
npucytcTeua curHanos +FLUORO, -FLUORO c nynbTa, UMeeTCA BO3MOXXHOCTb U3MEHUTb
napameTpbl ynpaB/ieHUA B 3aBUCMMOCTM OT 3Ha4eHns KB.

1. Ecrm uenb +FLUORO, -FLUORO He BK/OYEHa, HO KOHQwUrypaums reHepartopa
BK/OYaeT ooporpagmyeckunii  pexxum, JN1 mn JIN2 nepeMblUKU [O/DKHbI  6bITb
OTKPbITbI. 3TO C/yyall Korga 3aBUCMMOCTb 4acTOTbl OT KB ¥ Lenb ynpasfieHns U3MeHeHUus
4acToTbl (MOAM(MKaLMA NapaMeTpoB 4acTOTbl) He BKNKOYeHa. [MHaMUYecKoe MOBefeHue
KOHTpO/INIepa B peXxuMe peHTreHorpauun (Hanpskenve B TP17 n U23A/7 +5V, n Takum
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obpasom U22/10,11 3aKOpo4eHO) Onpedensercd CyMMapHOi EMKOCTbio  (MapannensHo
BK/MtOYEHHbIMIW) C57 1 C58. Ecnv BK/IKOYEH PeXUM (IKOOPOCKONUM U 3TO MPOAOIHKaeTCs
6onblle Yem 10 cek., Torga HanpsbkeHne B TP17 n U23A/7 nmeHseTcs K 0V, Takum o6pa3om
U22/10,1 1 pasopsaHo. [locne 3TOro AuMHaMWMYECKOe MOBEAEHME LEenu ynpasneHus OygeT
onpeaeneHo oaHum C58.

2. Ecnu curHanel +FLUORO, -FLUORO He 3aeliCTBYIOTCS, FeHepaTop TOMbKO AN18 peXxunma
peHTreHorpauu, Toraa, 3akpbiBas JN1, MogMduKaums 4acTOTHO-3aBMCMMast 0T KB (cwm.
Mo3xe), 3akpbiBasa JN2, BO3MOXHO YynpasfeHWe AWHAMWYECKUM MOBeAeHNEM
KOHTpO/I/Iepa B 3aBUCUMMOCTU OT KB. B cnydae 3akpbitvd JN2 AMHamMW4YecKoe MoBeAeHue
KOHTpONNepa B peXxume peHTreHorpadum (Hanpsbkenve B TP17 n U23A/7 + 5V 1 Takum
obpasom U22/10.11 3akopoyeHO) onpegensetca kombuHaumsmm C57, C58, C74, C75 B
3aBMCMMOCTW OT 3afJaHHOr0 curHana KB (CM. no3xe).

2. Ecnu curHansl +FLUORO, -FLUORO 3aeicTBYHOTCS, A1 PEXXMMOB PEHTIeHor padum
/ hnrooporpadmmn, Toraa He3aBMCMMO OT KOH(PUrypauum reHepartopa, Torga, 3akpbliBas
JN1, mMoaudumkaums 4acToTHO-3aBuUcMMas OT KB (cm. no3xe), 3akpbiBad JN2,
BO3MOXXHO Yrpas/ieHNe AVMHaAMUYECKUM MOBeLeHVMEM KOHTPOJ/1epa B 3aBUCUMOCTU OT
KB. B pexume peHtreHorpagpum (+FLUORO, -FLUORO He BkaoyeHo) U25 He
3afieiicTBoBaH. B cnyyae 3akpbiTvs JN2 gyHaMUYECKOe NOBefeHWe KOHTPO/IIEpa B peXxnume
peHTreHorpaguu (HanpsbkeHve Ha TP17 n U23A/7 +5V), Takum o6pasom (U22/10,11
3aKOpo4YeHo) onpeaensetcd kKombuHaumsmm C57, C58, C74, C75 B 3aBMCMMOCTU OT
3alaHHOro curHana kB (cm. nosxe).

B cnyuae pexuma qnrooporpadmm (+FLUORO, -FLUORO akTuBHbIi1) U25 3aeiiCTBOBaHO.
YpoBeHb HanpsbkeHusi TP17 0V (U22/10,11, pa3opBaHO) U AMHAMUYECKOe MOBEAEHMe Lienu
ynpaeneHus 6yaeT onpegeneHo ogHum C58.

Ecnn KB 4acTOTHO-3aBMUCUMAas KOPPeKLUs BKNoYeHa (JN1 3aMKHYT) 1 peX1UM peHTreHorpapuu
3apericteoBaH (U22/10, 11 3akopoyeH) Torga B 60nee HM3KOM 06nacTu 3afaHHbIX KB (40-75kB
onpegensetca R130, 131), U23/D sktovaeT U22/6, C59 nogkntovaeTtca napannensHo ¢ C56 yepes
U22/8,9 Taknm 06pa3om B AaHHO 061acTu 3aaHHbIX KB, pabodvas yactota PWM MoHMXKeHa.

B BepxHei o6nactun 3agaHHbIX KB U22/6 He BKNHOYEH, TaKMM 06pa3oM B 3TOM 061acTi 3afaHHbIX
KB, pabouas yactoTa onpegeneHa ogHum C58.

Ecnu  BO3MOXHO ynpaB/ieHVe AMHAMUYEeCKMM MNOBefeHWeM KOHTPO/iepa B 3aBMCMMOCTM OT KB
(JN2 3aMKHYT) 1 pexum peHTreHorpadumu 3ageiictsosaH (U22/10,11 3akpbIT) Torga B 6onee
HU3KOM 00MacTh 3afaHHbIX KB, onpefeneHHoi genutenem R127, R128, R129 (U23/B BkntovaeT
U22/13, n U23/C Bknovaet U22/5) U22/1,2 n U22/3,4 3akopoyeH. Takum 06pa3oM AuMHaMuKa
onpegenseTcsa pesynbTUPYHOLWUM 3HaYeHeM napanaiensHo coegnHéHHbiMn C58, C57, C74 n C75.
B cpegHeli obnactu 3afaHHbIX KB, Takke onpegeneHHon genutenem R127, R128, R129, (U23/B
BCe ewle BkovaeT U22/13, Ho U23/C He Bkmtouaetr U22/5) U22/1,2 ewle 3akopoyeH, a U22/3,4
Pa3oMKHYT. TakuM 06pa3oM, MHaMUKa ONpefensieTcs pe3ynbTUPYHOLWUM 3Ha4eHNEM NapasiesnbHo
coeHéHHbIMK C58, C57, n C75.

B BepxHeli 06n1acTu 3afaHHbIX KB, Takke onpefeneHHoi genutenem R127, R128, R129, (U23/B He
BKtoYvaeT U22/13, n U23/C He BkntovaeT U22/5) U22/1,2 n U22/3,4 pa3oMKHYT. Takum 06pa3om
AVHaMVKa onpefenseTcs pesynbTUPYIOLWNM 3HaYeHeM napaniensHo coegnHéHHbIMn C58, C57.

KomnoHeHTbl Q3, Q9, R157, R158 ... rapaHTUpYKOT 3amef/IeHHbIA 3anycK MUTAOLLEro
HanpsbkeHusl, ynpaensemble curHanom PS.GOOD pand ueneid 3afalollero  yCTpoOACTBa,
MOCTPOEHHbIX Ha TPaH3ncTopax Q5-8.

Pabota U18 npekpataetca (4epe3 U18/8) ¢ ucuyesHoBeHmem curHasia PS.GOOD wnm curHana
INHIB chopmmnpoBaHHOI0 B LIEMM 3aLLMTbl (MUCT 4 13 7) OAHOBPEMEHHO € curHanom BEAM.ERR.

116



TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

R125, R126, Z2 (D43) npeobpa3osbiBatoT curHan PS.GOOD K ypoBHi0 +5V ans ueneli 3aWwyThl
(Ul17, Ul6, U21).

AKTUBHbIA HYNEBOW CWUrHai, NPUObIBAOLWIMIA C NOrMyeckor cxembl (4epe3 Q4) BkovaeT /
BbIkntouaeT PWM mogynatop U18 (uepes U18/5) n 3anporpaMmMmumpyemble lormyeckme cxembl U19
n U1, BbipabaTbiBatoLive curHansl ynpasneHus IGBT (4epes U19/7).

NOIMMMYECKAA CXEMA (6 13 7)

Jlornyeckas cxema YyCTaHaBNMBAaeT J/IOTMYECKMe TMOLKIHOYEHMS Mexay [ABYMSA JIOTUYECKMMMN
ctopoHamy nnat TXCON7 n CTR..., Npou3BOAMT BBOL W BbIBOA CWUIHAMNOB YMpaBieHUs W
obecrneymBaeT OMTPOHHYKO W30MISUMIO CUTHANOB, BbIXoAAWmMX u3 nnatel TXCON7 K nnate
KoHTponnepa reHepatopa (CTR) n npubbiBatowmii ottyga (JP1, JP2).

Jlornyeckas cxema NMLIAeT BO3MOXHOCTW YNpaBneHMs onepauueli Bblbopa 3NEKTPOHHONM TPYOKM
(PREP.2.) Ha nnate TXGPS (JP9/11) npv NpoAO/DKUTENIbHOM aKTUBHOM CUrHane MoAroToBKM
(PREP.) ucxogswen n3 CTR. Ecnm curHan PREP aKTWBHbIWA, TOrAa WU3MEHEHMe 3M1eKTPOHHOM
TPY6KM Namnbl HEBO3MOXKHO.

B cnyyae aktmueHoro curHana nogrotosku (PREP.), curHan skmodeHns kB (UA.ENABLE) npu
HeaKTMBHOM curHane Bbi6opa HS potopa (ROT.DEF) ot CTR, noruueckmin cxema 3anyckaet Ql
(PR akTuBHbIn Yepe3 U27/A n U27/B) KOTOPbI BKKOYAET HaYaso pa3roHa aHoza.

Korpga aHop Bpawjaetcsi 1 310 noareepxaeHo curHanoMm (ROTOR.O.K.) uepe3 JP7/5, aTOT curHan
3anyckaet Q11 yepes BeHTMAM U27/C n U26/D n curHan spaleHuns aHoga (ROT.RUN.) nget K
CTR.

Ecnm curian ROT.DEF. ¢ CTR aKTUBHbIIA, TOrAa NPOXOX/AEHME CUrHana Ha pa3roH aHofa /IMLLEHO
BO3MOXXHOCTW, M HE3aBUCMMO OT aHoAHOro BpalleHus Q11 3anylieH M BbINOMAHAETCA CUTHan
(ROT.RUN.).

Ecnn anektpocxema TXCON7 ynpaBnsieT BbICOKOCKOPOCTHLIM CTapTepoM, TOrja CurHan
ROT.DEF. paboTaeT kaK BbICOKOCKOPOCTHOI nepekntovatens (HS.SEL. JP7/10).

Ecnmn JN9 3akpbIT, Torga curHan ROT.RUN. BK/oYeH B curHan READY.

Ecnm JN9 oTkpbIThIi, Torga curHan ROT.RUN. He BkAoyeH B curHan READY. 3Ta ycTaHoBKa
NPUMEHSETCA, eC/IN HEOOXOAMMO BKIHOUUTL M3/TyUYeHWe Nepes 3arnyCKoM BpaLleHUs aHoda Un C He
Bpawatowumea aHogom. Uto curHan ROT.RUN. He BkntoueH B curHan READY B pexume
peHTreHorpagun He Npo6nema, NoTomy 4to CTR NPUHUMAET 3TOT CUTHaN OTAE/bHO.

Ecnu Tonbko ¢ ogHoii (JP4/5 FIL.ERR.L.) nnu B cnyyae asyx (npegbigyieid unmn JP5/5 FIL.ERR.2.)
nnat Hakana Q12 uepes U34/AB n U32/B ykasblBaeT, 4YTO Hakan BKIYeH ToK O.K.
(FIL.ERROR.), curHan nget Kk CTR. 3T10T curHasn Bk/toYeH B curHan READY.

O6paboTKa OLLIMOKN HUTU HaKana 3aBuUCUT OT YCTaHOBOK JN7

1-3 3aKOpOYEHO - Ecnm curHan ¢ ofHoin nnm o6enx U3 nnat Hakaa He NpUHUMaeTcs (HeT
OLUMOKK, N3MEPEHHbI TOK HaKana - Bbllle Npefena) Torga He MMeeTcs
HMKaKoro cooOLLeHNs 06 owmMbKax HWUTU Hakana, BblLABAaeMOro Ha
BbIXOAHOM curHane U32/B. BblbepuTe 3Ty YCTaHOBKY B CUCTEME C
OAHOI HUTbIO Hakana.

3-4 1 1-2 3aKOpOYeHO -  TMpOX0oXAeHNe cUrHana owmnobKmM ¢ nnatbl Manoro okyca IMLLIEHO
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BO3MOXXHOCTM, €C/in BblbpaH 60/1bLU0i (hoKyc. MpoxoxaeHne curHana
OLMOKM C Nnatbl 60/bLLIOTO POKYCa NLLEHO BO3MOXHOCTH, eCn
BblOpaH Manblii hOKycC. BbiGepuTe 3Ty yCTaHOBKY B CUCTEME C ABYMS
HUTAMW Hakana.

Obulan owmnbka neperpysku (owmbka nsnydeHuns nnm BEAM.ERR.) B mogyne (nucT 4 s 7)
3anyckaet TpaH3ucTop Q16 (nmct 1 u3 7) u coobLyeHve 06 ownbke -BEAM.ERR. +BEAM.ERR.
naet Kk CTR. CurHan BEAM.ERR. Bk/toyeH B curHan READY (nncT 6 u3 7).

Ecnu BpalyeHne aHoaa BbINoAHeHO, curHan (ROT.RUN.), BbILLEYNOMSAHYTbIA CUrHaM NEPErpy3Ku
(BEAM.ERR.), BHYTpPEeHHMiA CUrHan oLmMoKn HUTK Hakana (U32B/4) n curHan rotoBHOCTM 6/10Ka
nuTaHua (PS.GOOD B JP9/6) Haxo4MTCA B NOrMYECKOW efMHMLe Torga Yepes BeHTunmM U33/A,B 1
U32/C,D TpaH3uctop Q14 BktoyeH 1 curHan rotosHoctn (-READY, +READY) nget k CTR.

Ecnu curban READY akTtuBHbI 1 curHan X-RAY ENABLE, ncxogawmii ns CTR, 3aaeiiCTBOBaH,
Torga curHan X-RAY ENABLE (MHBepTMpOBaHHbIN curHan EXP) uepes BeHTunn U26/E, U27/D,
U26/F nponyckatoT PWM KoHTponepy U18. ®opmupoBaHue curHana 3agaHus KB Havato (EXP
CUrHan Ha N1CT 2 13 7) 1 Bpems 3anycka namepsietca (EXP curHan Ha nnct 4 u3 7) B U17 PIC ans
KWS 1 MMHVMMaJTbHbBIX 3aLUT BbIXOLHOIO HAMPSXKEHUS.

CobpaHHas anekTpocxema Ha U33C, U34C, R185, C79 nMNynbCHbIA reHepaTop, KOTOpbIiA
reHepupyet umnynbc +5V Ha Bbixoge (U33C/10) curHan (CLEAR.5.) no cnagatoemy poHTy
curtana UA.ENABLE (kB 3afeiicTBOBaHbI). STOT MMMYbC COPAChIBAET COXPAHEHHbIA CUTHAN
OLUNOKM B MoAayne 3aluTbl (UCT 4 U3 7), eCnn 3TOT MeTof, ycTaHoB/EH. (CM. rnaBy CBETOANOAHASsA
NHANKaums: OUMCcTKa CUrHaNoB OLNGKN).

Korpga curHan PREP akTuBHbIi, HO HeT EXP Toraa yepe3 U33D, gonyckaeTcst KOHAEHCATOPHbIN
KOHTPO/Ib HaMPSXXEHUA 1 NPOXOXKAEHME CUMHaNa OLLNOKW.

MPOXOAAWNME CUTHASbBI:

HekoTopble 13 curHanos - kpome CONTACTOR.CL. - Tonibko npoxogaT yepe3 TXCONG nnarty
6e3 6o Mogndrkaumm nnm o6paboTKu.

CONTACTOR.CL (rnaBHblii KOHTAKTOp BK/HOYEH) JP9/7,4 - JP2/11,12
+REMOTE, - REMOTE JP9/9,10 - JP2/19,20
+ROT.BOOST, -ROT.BOOST (curHan nogaep>xaHus spalleHuns aHoga) — JP7/3,4 - JP2/3,4
+IL.REF., -IL.REF. (3agatowumii curHan Toka Hakana 6onbLuoro ¢gokyca) JP4/1,2 - JP2/17,18
+IL.FEEDB,, - IL.FEEDB. (U3MepeHHbI TOK Hakana 60/bLworo gokyca)  JP4/3,4-JP2/25,26
+IS.REF., -IS.REF. (3agatoLnii curHan Toka Hakasa Manoro pokyca) JP5/1,2 - JP1/3,4
+IS.FEEDB., -IS.FEEDB. (M3MepeHHbIi1 TOK HaKasia Mafioro (hokyca) JP5/3,4 - JP1/5,6

TXFIL5 CETEBAA NNATA HAKAJIA
TEOPUA N TIPOBEPKA PABEOTbI

3agaym ceTeBoW NNaTbl HaKana:

* 06ecreyeHme TOKa HaKala COrlacHO YMpaBsOLLEr0 HANPSXKEHNS BbIXOASLLATO U3 6/10Ka
yrpaBfieHnst reHepaTopa
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“3MepeHMe 06ecreynBatoLLEr0 TOKA HaKasla M Bblgayva 3TOro 3HaueHms 6/10Ky yrnpaBneHus
reHeparopa

OrpaHuyeHmne ynpasstoLLEro CUrHala TOKa Hakana

OrpaHuYeHne TOKa Hakana

aKTMBHaA 3aLiMTa HUTU Hakana

obecneyeHve anekTpomarHnTHoi (EMC) coBMeCcTMOCTM

Cxema nnTaHusa ToKa Hakana CoOCTOUT U3 YeTbIpex yacTen:

CXeMbl 06ecrneyeHuns LWYMONOAaBIeHNS Ha BXOe

* MOZY/lb NHBEPTOPA

CXeMbl yripasneHus nonesbiMn (FET) TpaH3ucTopamu MoAy st UHBepTOpa
CXeMbl U3MePEHNA, YNPaBIEHNSA 1 3aLLMTbl HATU HaKana

Cxema o06ecneyeHus LIYMOMOAAB/EHUS Ha BXOfe. 3eMIsiHOM NPOBOL W CeTeBble MpoOBOAA
MoJarTCA Ha CeTeByt0 mnaty uyepes BbiBoAbl J3/I, 2,3. LLlymonogasnsiowas cxema COCTOUT U3
B3aMMHO KOMMeHCUpYHLWMX NHAYKTUBHOCTel LI, L2, KoHgeHcatopos C9, ClI 1, C29, C30, C13,
C34 v pesuctopa R21. BeinpsmuTensHblin MocT (D13) - yacTb Cxembl AeMMUPOBaHUS.

Mogaynb MHBepTOpa 3TO MOMYMOCTOBOM npeobpasosatenb (MHBepTOp). BbinpsamneHHoe DC
HanpsXXeHne, KOTOPOE BbIXOAMT W3 CXeMbl OGEeCreyeHWs LUYMOMNOAAB/EHUS, MOAK/HOYaeTea K
KoHaeHcaTopam C23, C24, C26 v pe3snctopam R24, R25. 311 3fieMeHTbl (PUILTPYIOT HanpsXXeHve
n penat ero nononam. MNonesble (FET) TpaH3ucTopbl QI 1 Q2 eCTb 3n1eMeHTbI Mepek/ItoUeHNs
nuseptopa. Auogbl D14, D15, pesuctopbl R27, R28 u KoHgeHcatopbl C27, C28 co3patoT
JAeMndupoBaHve (3aLUmTy) CXeMbl OT NepeHanps>keHuUs Ana TpaH3mucTopos Ql n Q2. KoHpaeHcartop
C25 n p3uctop R26 (unbTpyroT HanpshkeHWe BbIXOAa CXeMbl MHBepTopa. CpefHEevacTOTHble
TpaHctopmatopbl TR1 1 TR2, anoasl D3, 4, 33, 34, D8, 9, 35, 36 n koHaeHcatopbl CEL, 2, 3, 4
MPOU3BOAAT NaBatoLLMe AOMOMHUTENIbHbIE HANPSXEHUA 419 NPAMOro ynpasfieHWs TPaH3UCTOpPOB
Q1 1 Q2. OnTonapsbl U2 1 U3 ynpasnsatoT TpaH3ucTopsl Q1 n Q2.

M3mepeHve 1 MoLyNb ynpaBfieHUss NofyyaeT CUrHai, NpPOMnopLMOHabHBIA TOKY Hakana, W3
N3MepUTENIbHOTO CPeAHeYacTOTHOro TOKOBOro TpaHctopmatopa TR3. U5 (IC npeobpa3oBbiBaTtesib
B 3HauyeHne RMS) npeobpa3oBbiBaeT MMMY/bCbl TOKA HaKana B NPonopuuoHanbHoe 3HaveHne DC
curHana. CurHan ns U5 6ydepusnpoBaH 1 ycuneH U7A, 4Tobbl 06ecrnednTb CMrHanaMm o6paTHoim
CBA3M TOKa HaKana: CXeMy MOAYNATopa LWMpvHblI uMmnynbcoB (U4), ceTeByto mnaTty ynpaBieHus
reHeparopa (J4/3,4) n cxemy 3awmTbl Toka Hakana (U6D, U8B, TIR1). YpoBeHb 06paTHOW CBA3W
TOKa HaKaia MOXET 6bITb OTKOPPEKTUPOBAH MOTEHLMOMEeTPOM R37.

Komnapatop U7B cpaBHMBaeT CuUrHan 06paTHOiM CBA3N TeKyLlero Toka Hakana (U7B/5) ¢ onopHbIM
curHanom (U7B/6) wn reHepupyeT curHan HeucnpasHocTu (J4/5). CurHan ynpasneHus 2V,
COOTBETCTBYET 3HauYeHWIO TOoKa Hakana 2A. (B 6a3oBoivi KoH(mrypauun. Foxanyincra yutante
rnasy " KoHurypaums ceTeBoi nnaTbl TOKa Hakana ".)

HanpsixeHve ynpasneHus MOCTynaeT Ha CeTeByl nnaty depe3 J4/1, 2. AuddepeHumansHbIi
ycunutens UGB MpuHMMaeT NoCTynalwowuin ynpasnsiowmii curHan. Cxema orpaHuydeHus U6B
MO3BOMISIET  OFPaHWUUUTb  MAaKCMMa/IbHOM CUrHan  ynpaBfeHUss TOKa Hakana C  MOMOLLbHO
yCTaHOBNEHHbIX pe3ncTopoB R50, R51, R33 1 nepexoaHbimM ycTpoiicteoM JN9. OrpaHuyeHue 6.5A.
(B 6a30Boi KOHM(Mrypaumun. MNoxanyiicta untainte rnasy " KoHgurypaums ceteBoi nnatbl TOKa
Hakana ".). TOK Hakasila MOXKeT ObITb YCTAHOB/IEH MO aKTya/lbHOMY 3HAYEHUIO YrpaB/eHus.

Mukpocxema U4 31O MOZynATop LWMpWHbL uMnynbcoB. Korga ynpasnswowmin curHan (REF)
bonblle Yem curHan obpatHoi csasu (-ERR) yBenmumBaeTcsi LUMPUHA BbIXOAHLIX WMMMY/bCOB

119



TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

(U4/13, 16). [eincteytowas 4vactota cxembl 20 KIU, KOTopas MOXET ObiTb YCTaHOBNEHa C
nomousto R10 n C18.

Mukpocxema U4 1nMeeT BCTPOEHHYK (DYHKUMIO OrpaHMYeHus Toka. Ecnu  HanpshkeHue
M3MepPeHHOro ToKa Hakana Ha Bxogax (U4/6, 7) npesbiwwaet 3HayeHne (100 mB), cxema ymeHbLIaeT
LWUMPUHY BbIXOAHbIX MMMYNbCOB  HE3aBUCMMO OT CWUrHasoB BXO4OB owwnbku (U4/1, 2).
OrpaHuyeHne 3HadeHMst Toka 6. S5A. (B 6a30B0i KOHUrypauum. Moxanyiicta unTaiiTe rnasy "
KoHurypaums ceTeBoi nnaTbl TOKa Hakana *'.)

Cxema fjatyumka Hanmumsa HanpsXxeHusa coctouT u3 Q5, Z13, Z8, R71, R72, R73, R74. Cxema
3anpeLyaet paboty U4, ecnim cyMma abCcoMoTHBIX 3HaYeHnin HanpskeHnin + U n -U (|+ U| + |-U))
MEHbLLIE YeM HarnpsXeHne CTabunnTpoHa Z8.

CxeMa 3aluTbl HATU HaKana 0CHOoBaHa Ha onepaunoHHbIX yeunutenax UeD, USA, U8B. Cxema
He (PYHKLMOHUPYET, eCiM TOK Hakana MeHee 4A. (B 6a30B0ii KoH(urypaumn. MoxanyiicTta yntaite
rnasy " KoHwmrypaums ceTeBoil nnatbl TOka Hakaa ".) [lo aToro 3HaveHms Toka Bbixog USA/L B
MaKCUMa/IbHOM MOJIOXUTENIbHOM 3HAYEHWUW, TaK YTO TPaH3UCTOP Q4 OTKPLIT. B 3TOM C/lyyae BbIXOA
U8B/7 B MaKCUManbHOM OTpULATENbHOM 3HayeHuMKn, Tak 4To TupucTop TIR1 3akpbIT. Korga
M3MEPEHHBIA TOK Hakana npesblwaeT 3HavyeHus 4A (B 6a30Boii KOHMMrypaumu. Moxanyicra
ymTaliTe rnaBy " KoHurypauus ceTeBoil nnaTbl TOKa Hakana ".), Bbixogq U8A/1 m3aMeHUTCA [0
MaKCUMa/IbHO OTpuLATeNbHOro 3HayeHus, U TpaH3ucTop Q4 3akpbiBaeTcd. C 3TOr0 MOMeEHTa
BpeMeHV KoHfeHcaTtop C38 HauuHaeT 3apskaTbCa depe3 pesvucTop R56. Korpa sbixog U8SB/7
M3MEHUTCA [0 MaKCUMa/IbHO MOMIOXKMTENIbHOro 3HayeHus, Tupuctop TIR1 oTKpbiBaeTcAd u
3anpeuaet paboTy U4. OTHOLLUEHVE MeX/y TOKOM Hakana M No3BOMIEHHLIM BPEMEHEM NPOTeKaHWA
ero onpegensietca R66, R6, C38, R83. Mocne Toro, Kak oTkpoeTca TupucTop TIR1, paboTa ceTeBoi
nnatbl TOKa Hakana paspeLlaeTcs TOMbKO MOCNe BbIK/IKOYEHUS U BKIHOYEHWS Yepe3 HeKoTopoe
BpeMsi JOMONMHUTE/NIbHOrO NUTaHUA CEeTeBOM MaTbl TOKa Hakana. Ha paboyem mecte, npeablayLias
orepauus MOXeT 6blTb peann3oBaHa C BblIK/IKOYEHUEM 1 BK/IFOYEHVEM eHepaTopa.

Monb3oBaTeslb MOXET 3anpeTUTb pPaboTy CXemMbl 3aWUTbl TOKA Hakana, OTKPbIB
nepexogHoe YycTpocTBO JN1, UAM W3MEHUTb 3KCMyaTauuOHHbIA PEXMUM  CXEMb
N3MEeHEeHMEM HOMMHana pesuctopa R63. B Tabnuue 1 yKasaHbl MHTEPBa/Ibl BDEMEHWN pPaboThbl
3alUmMTbl - B CEKYHAAX - ANA PasNMyHbIX TOKOB HaKana C pas/iMyHbIMU HOMUHAIaMWN pe3ncTopa
R63. YcTaHOBKa M3roToBUTENsA YKa3aHa B 4 CTPOKe. [leACTBMTENIbHO MHTEpPBa/ibl BPEMEHW
MOTYT OT/IMYATLCA OT HOMUHASbHBIX 3HAYeHWA Ha £10 NPOLEHTOB.

R63 Tok Hakana (A)

(kOm) | 3.0 | 35 40 |45 |50 |55 (6.0
2.4 o |30 18 |13 9 8 7
2.7 o | oo 29 |15 10 |8 7
3.0 o | oo 40 |22 17 (11 |8
3.3 o | oo o0 24 16 (12 |10
3.6 0 0 I 42 19 (14 |11
3.9 0 0 0 0 23 |16 |12
4.7 0 0 00 0 40 |22 |17
51 0 0 0 0 0 32 |20
5.6 0 | o ) ) o |0 |24

Tabnuua 1.

[ononHuTeNbHble UCTOYHUMKM NUTaHUA BXOAAT Ha CEeTeBYK Maty u4epe3 pasbvém Jl.
KoHgeHcaTopbl C4-8 coefuHAIOTCA C HanpsxeHuamn + 15V u -15V gna ux uabTpaumm.
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CneupanbHble HanpsbKeHUs npuxogaT 4depes J1/4,5,6,7 m nogatoTcd Ha CpefHeYacTOTHble
TpaHcgopmatopbl TR1, TR2.

B cuctemax, KOTOpble cofepXkat TO/IbKO OfHY MNaTy Hakana A1 NUTaHua 60MbLUNX U MasbIX
(DOKYCOB, KOMMyTauus Mexzay (oKycamMu MpOon3BOAUTCS MEPEK/HOYEHVEM C MOMOLLBIO pene
RY1, KoTOpoe nepek/toyaeT BbIXOAbl CETEBOM MNaThbl TOKA Hakana Mexay BbiBogamu J2/1, 2 v
J2/3,4. CurHan ynpasfieHWs Ha pefie BXOAUT Ha CETeBYHO MnaTy TOKa Hakana 4epes J4/7,6.
(Bonee peTa/lbHO, MOXanyiicTa, uuTainTe B rnase "KoHgwurypaums ceTeBOM Nnatbl TOKa
Hakana").

PA3BEMbI:

J4 pa3béM nHTepelica

J4 /1 - ynpasnswowmii curHan 3afaHns Toka Hakana (+) / 1V = 1A / (B 6a30B0i KOH(Urypawuu.
MoxkanyiicTa umTaliTe rnaBy " KoHgurypaums ceTeBoli nnatbl TOKa Hakana ".)

J4 | 2 - ynpaBnsoLWmnii curHan 3agaHusa Toka Hakana (-)

J4 | 3 - n3MepeHHbIi curHan Toka Hakana (+) / 1V = 1A / (B 6a30B0il KOHMrypaumm.
Moxanyicta unTainTe rnasy " KoH(urypaums ceTeBol nnaTbl TOKa Hakana ".)

J4 | 4 - n3amepeHHbI curHan Toka Hakana (-)

J4 | 5 - HemcnpaBHOCTb TOKa Hakana / Q3 BbIK/MOYEH = TOK Hakana < 2A (B 6asoBoii
KOH(urypauum. MNoxanyicta untaiite rnasy " KoH(urypauus ceTeBOil NnaTbl TOKa
Hakana ".)

J4 | 6 - HemcnpaBHOCTb TOKa Hakana / 06Lwumin curHana (3emns) /

J4/ 7 - BbIGOp 60nbLIOrO / Manoro tokyca (B 6a30Boii KoHMrypaumu. Moxanyicra ynTaiiTe
rnasy " KoHturypauus ceTeBoi nnaTbl TOKa Hakana ".)

J1 pa3bém A0NONHUTENBHOIO NUTaHNA
J1/1 - + 15V
J1/2 - 0 (+ 15V, -15V)
J1/3 - 15V
J1/4 - +umnynse (+pulse)
J1/5 - + 24V
J1/6 - -umnynbc (-pulse)
J1/7 - obwuii (3emns)

J2 BbIX0OHOI pa3bém
J2 /1 - BbIXOA Ha TpaHc(opMaTop Hakana 60/bworo okyca
J2 / 2 - BbIXOA, Ha TpaHcopMaTop Hakana 60/bworo okyca
J2 / 3 - BbIXOA Ha TpaHc(opmaTop Hakasna Manoro gokyca *
J2 / 4 - BbIXOA Ha TpaHC(opMaTOp Hakaa Masioro hokyca *
* OTW BbIBO/bl HE UCMOMb3YHTCA B KOH(UIYypaLun, KOTopas MMeeT [Be He3aBUCUMbIX CETEBbIX
nnaTbl Hakana.

J3 pa3bém nuTaHusa
J3/1 - 3a3emneHune
J3 /2 - HeWTpab
J3/3 - thaza

TECTUPYEMBbIE TOUKW:

TP1 - ynpasnstowumii curHan 3afaHus Toka Hakana (1V = 1A) (B 6a30B0ii KOH(UIrypaumu.
MoxkanyiicTa ymTaliTe rnaBy " KoHurypaums ceTeBoit nnathl ToKa Hakana ".)

TP2 - n3MepeHHbI curHan Toka Hakana (1V = 1A) (B 6a30Boi KOH(UIypaumu. Moxanyicta
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yuTaiTe rnaey " KoHgurypaums ceteBoi niatbl ToKa Hakana ".)

TP3 - 06WMii A1 CUrHaN0B Ha TeCTUpyeMbIX Toukax TP 1,2,4 - 8,10

TP4 - nutaHue + 15V

TP5 - nutaxue -15V

TP6- ynpasnstowmii curHan 2 gna PWM

TP7 - cuHxpocurHan PWM mogynsartopa

TP8 - ynpasnswowuii curHan 1 gna PWM

TP9 - 06WMii A1 CUrHANOB Ha TeCTUpYeMbIX Toukax TP 1,2,4 - 8,10

TP10 - n3MepeHHbIV CUrHaN TOKa Hakana u3MepuTeibHOro TpaHcgopmatopa (6A = 0. 93V) (B
6a30B0i1 KOHMrypaumm. MNoxanyicta untainte rnasy " KoHdurypaums ceTeBoii nnaTbl TOKa
Hakana ".)

TP12 - 06WWKiA ANs NOKaNbHOI0 YNpaBstoOLWLEro curHana TpaHsunctopa Q2 (noteHuman aMmTTepa
Q2)

TP14 - 06LWKiA ANs NOKaNLHOIO YNPaBAKOLLEro CUrHana TpaHsucTopa Q1 (moTeHuman aMutTepa

Q1)

MpegynpexgeHune! Mpu HopManbHoM paboTe Toukn TP12 n TP14 HaxogaTcs nog
NMoTeHLUMaNIoM CETEBOI0 HaNps>keHns!

CeeToanoabl:

D1 - nuTtaHwe + 15V

D2 - nutaHue -15V

D6 - BbI6op Manoro gokyca (B 6a30B0i KoHUrypaumm. Moxanyicra yntaite rnasy
KoHurypaums ceTeBoi nnatbl TOKa Hakana ".)

D29 - curHan OK ceTeBoii nnatbl (D29 cBETUTCS, €C/IN M3MEPEHHbIN TOK Hakana > 1.5 A.)

D32 - curHan neperpy3ku (D32 cBeTUTCS, €C/IM CXeMa 3aLlMThl HaKasa 3anpeLlaeT paboTy ceTeBoi
nnarbl.)

KOH®UIYPALINA CETEBOW MN/ATbI HAKAJIA (CUCTEMBbI)

Ecnn cuctema codep>XuT ABe CeTeBbIX MnaTbl Hakana, pene RY1 He ycTaHOBMNeHo. B aTom crydae
NMeroTCA Nepemblukn Mexay 4 -3 1 7-6 KOHTakTamu perfie.

Ecnn KoHurypauus He cofiepXXvM akTUBHYHO 3allMTy Hakana, B TOM c/lyyae pe3uctopbl R66, 60,
61, 64, 65, 66, 83, 69, 76, 62, 63, 75, 4, 77 n 78, KoHAeHcaTopbl C38, 41, 39 un 40, TpaH3ucTop Q4,
nepexogHoe yctpoicteo JN1, amoabl D30, 31 wn 32, ctabunutpoH Z11, tupuctop TIR1 u
orepaumoHHbIi  ycunutens U8 He ycTaHOBNeHbl. MMeeTcs nepeMblyka Ha CXeMe BMECTO
ceetoamofa D32 u yctaHoBneH pesuctop 680 Om mexay nnowaikamy Ana aHoja M Katofa
Tupuctopa TIR1.

Ecnn Bce 3neMeHTbl YCTaHOBNEHbI Ha CETEBOM MaaTe, HO KOH(Urypaums He COAEPXMM 3aliuTy
HakKasa, B 3TOM C/lydae nepexoaHoe ycTpoiicteo JN1 A0MKHO 6bITb OTKPBITO.

KoHthurypauus ceTeBoli nnaTbl:

PasnMyHble napameTpamyi HaCTPOMKM MOXHO YCTaHOBWUTb C MOMOLLbLIO MEPEXOAHbIX YCTPOICTB
JN1-JN9, MaKkcMManibHOe 3HaYeHWe CUrHasa U3MEPEHKs U CUrHana 3afjaBaéMoro Toka - BMecTe U
MPOMNOPUMOHA/LHO C AEeNCTBYIOLMM M TEKYLLMM YPOBHAMU CXEMbI 3aLLMTbl HakKasa -, OrpaHuyeHue
MaKCUMa/IbHOTO  3HAUYeHUs M3MepPeHWs W 3a[alollero CurHasa Hakana, (YHKUMK CcurHana
KOHTaKTOB J4/7, N BO3MOXXHOCTb BK/OUUTD U BbIK/OUUTD CXEMY 3aLLIMTbI HaKana.
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JN1 - nepekntoyaTtesib CXemMbl 3alUThl HaKana
3aKOPOYEHO - CXema 3alliMThl HaKasa BKIYeHa
OTKPbITO - CXema 3aLMTbl HaKana BbIK/IOUYeHa

JN1 npun Npon3BOACTBE OH 3aKPbIT.

JN3 npu Npon3BoACTBe 3aKPbITO, cnasHo!
NMPEAYTIPEXXOEHNE! SAMNPEWAETCA OTKPLIBATbH 3TO NMOAK/TFOYEHWE!
3T0 MOXeT BbI3blBaTb NeperopaHne ceTeBon Naatbi!

1. basoBas KOH(Urypauus

JN2 oTKpbITO

JN4  oTKpbITO

JN5 3akpbITO

JN6 2-3 3aKpbITO

JN7 1-3 3aKpbITO

JN8 1-3 3aKpbITO

JN9 3akpbITO

HoMWHaNbHbIN MakcManbHbI TOK Hakana: 6A

OTHOLLEHNe HaNPsHKeHME/TOK HaKana Ha TecToBol Touke TP1, TP2: 1V = 1A
MpeaenbHOe 3HaYeHMe ynpaBAsoLWEro CMrHasa Toka Hakana: 6. 5A
MpegenbHOe 3HaYeHMe N3MepseMOro CUrHasia Toka Hakana: 6. 5A
DYHKUMS curHana Ha BbiBoge J4/7: nameHeHue (pokyca

2. YBenunyeHHas TokoBasi KOHurypauus |.

JN2 3akpbITO

JN4  oTKpbITO

JN5 3akpbITO

JN6 2-3 3aKpbITO

JN7 1-3 3aKpbITO

JN8 1-3 3aKkpbITO

JN9 3akpbITO

HoMMHanbHbI MaKCcMasibHbI TOK Hakasna: 8A

OTHoOLLIEHNe HanpshKeHMe/TOK HaKana Ha TecToBoM Touke TP1, TP2: 1V = 1.3A
MpeaenbHOe 3HaUYeHWe yrpasiaoLWEero cCMrHana Toka Hakana: 8. 5A
MpegenbLHOe 3HaYeHWEe N3MepPSAeMOro CUrHasia Toka Hakana: 8. 5A
dYHKUMA cUrHana Ha BbiBoge J4/7: n3MeHeHne (okyca

3 YBenn4yeHHaa TokoBas KoHgurypaums 1.

JN2 0oTKpbITO

JN4  33aKpbITO

JN5 3akpbITO

JNG6 2-3 3aKpbITO

JN7 1-3 3akpbITO

JN8 1-3 3akpbITO

JN9 3akpbITO

HoMWHaNbHbIN MakcManbHbIA TOK Hakana: 6.5A

OTHOLLEeHNe Hanps>XeHMe/TOK HaKasla Ha TecToBoM Touke TP1, TP2: 1V = 1.05A
MpenensbHOe 3HaYeHWe YNpPaB/AOLLErO CUrHa1a ToKa Hakana: 6. 8A

123



TexHMYeCKoe onucaHune nuTatowero ycrpoicrtea TOP-X

MpefenbHOe 3HaYeHMe N3MEPAEMOro CUrHana Toka Hakana: 6. 8A
dYHKUNA CUrHana Ha BbiBofge J4/7: n3MeHeHue (okyca

4 YMeHbLLEHHasi TOKOBasi KOH(MIypauusi.

JN2 oTKpbITO

JN4  3aKpbITO

JN5 3akpbITO

JNG6 2-3 3aKpbITO

JN7 1-3 3aKpbITO

JN8 1-3 3aKpbITO

JN9 oTKpbITO

HoMMHanbHbI MaKCMasibHbI TOK Hakana: 4A

OTHOLLEHNe HanNPsHXXeHME/TOK HaKana Ha TecToBon Touke TP1, TP2: 1V = 1.05A
IMpeaensHOe 3HaYeHMe ynpaBAsIoLWEro CMrHana Toka Hakana: 4. 5A
MpegenbHOe 3HayYeHMe N3MepseMOro CUrHasia Toka Hakana: 6. 8A
DYHKUMS curHana Ha BbiBoge J4/7: nameHeHue (pokyca

5 TokoBas KOHUrypaums, 3aBucALLLan ot curHana pasbéma J4/7.
B aTOi KOHhMIrypaumm MakcMMasibHbI TOK HaKana 1 npeaesibHoe 3Ha4eHne 3aBUCUT OT
CUrHasia Ha KoHTaKTe J4/7.

JN2 0oTKpbITO
JN4  3akpbITO
JN5 oTKpbITO
JNG6 2-3 3aKpbITO
JN7 1-3 3aKpbITO
JN8 1-3 3aKkpbITO
JN9 oTKpbITO
HoMMHanbHbI MaKCMManbHbI TOK Hakana: 4.0 B - ecan curHan Ha J4/7 0 B,
6.5 B - ecnu curHan Ha J4/7 15 B
OTHOLLIEHNe HanpshKeHMe/TOK HaKana Ha TecToBoM Touke TP1, TP2: 1V =1.05 A
MNpenenbHOe 3HaYeHMe YNPaB/IAOLLErO CUTHaU1a TOKa HaKana:
45 A - ecnun curHan Ha J4/7 0 B,
6.5 A - ecniv curHan Ha J4/7 15 B
MNpenenbHOe 3HaYeHME U3MEPAEMOr0 CUrHa1a ToKa Hakana: 6. 8A
DYHKUMSA curHana Ha BbiBoge J4/7:  n3MeHeHWe NpeaesibHOro 3Ha4eHns ynpasnsoLwero
CUrHana ToKa Hakana
MpoBepka paboThbl:
1. Mocne TOro, Kak TMPOLECC BK/KOYEHMS 3aKOHUMTCA (CM. [OKYMeHT " BK/OYeHue
PEHTreHOBCKOrO reHepaTopa B paboumii pexxum ".) ceTeBas nnata Toka Hakana - B Cllydvae
CUCTEMbI C OAHOW CETEBOI NNAaTOM HaKana - HauMHaeT 3anuTbIBaTbCA HUTb HakKana Bbl6paHHOIo
(hokyca. B cnyyae cucTembl U3 ABYX CETEBbIX M/AT HakKana, HauMHaeT 3anuTblBaTbCA CeTeBas
nnaTa HUTW HakKana BbIGpaHHOIo PoKyca.

2. B 370 Bpem#A ceTeBad nsarta Hakana - WM ceTeBble nnarthbl - cBeToAmoabl D1, D2 - yka3biBatoT
Ha/Myve NpeAcTaB/ieHHbIX LOMOMHUTENbHBIX UCTOYHWKOB NMUTAHWSA - U cBeToamog D29 Hakan
OK, BkntoyaroTca. Ecnu cructema vMeeT TONMbKO OfHY CETEBYHO MfaTy Hakana, npy Bblbope
Manoro (okKyca BKKOUaeTCs Takke csetognos D6 MAJBIN ®OKYC (SMALL FOCUS).
HanpspkeHne [ONOMHUTENbHbIX WCTOYHUKOB MUTAHUA MOXET WU3MepAaTbcs C nomolpio DC
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BONbTMETPA Ha Toukax TP4 n TP5 no oTHoweHuo K Touke TP3. MNpremnemMble 3HayeHus - +
15B + 2.5 % 1 -15B+2.5%. CBeToamos D32 fo/mKeH 6bITb BbIK/HOYEH.

3. Mexpay KoHTakTamu J3 /2, 3 MOXeT n3mepatTbcst ¢ AC BONbTMETPOM SIMHEHOE OAHO(a3Hoe
HanpshkeHue.

4. TlpoBepbTe nnaBkuii npefoxpaHutens F1. [paBWibHOE 3HaYeHWe WCMPaBHOrO MIaBKOro
npegoxpanuTend F1 - 3.15 A.

5. Tpun ncnpasHoi paboTte HanpsbkeHne mexxay TP1 1 TP3 MOXHO M3MepUTb CUrHaN 3aaBaeMoro
TOKa Hakafa. B gpyrom cnydae HanpsbkeHue mexgy TP1 n TP2 MOXHO M3MepuTb CUrHan
(haKTMYECKOro N3MeHeHWst TOKa Hakana B JaHHbIA MOMEHT.

6. Ecnu Bce CXeMbl CETEBOI MaThl Hakana PYHKLUMOHUPYHOT NpaBU/bHO, TPaHC(opMaTop Hakana
M HWTb HaKana WMCMpaBHbl TaKXe, HanpskeHMe Mexgy Toukamu TP2 u TP3 ykasbiBaeT
n3MepsieMblii  (HaKTUYECKMIA TOK Hakana. JTO 3HauyeHWe Bcerfa [AO/MKHO 6biTb  PaBHO
3a/1aBaeMOMY CUTHasly Hakana.

7. Ecnu Bce 66110 OK, nepektovatoT GoKyc 1 NPOU3BOAAT U3MEPEHUS - KOTOPbIe 6bIan OnucaHsbl
B NyHKTax 5 1 6 - CHOBA.

Ecnu Bo3HMKaeT npobnema:

1. Ecnu umeeTcs npobnema npu NpoBepke paboTocnoCco6HOCTM - 3TO 03HAYaET, YTO 3aaBaeMblil
CUrHan ToKa Hakana 0, M3MepeHHbIA curHan Toka Hakana O WM M3MEPEHHbI CurHan
OT/IMYaeTCcA OT 3a[aBaeMoro CuUrHajia - CHayasia MPOBEPSOT Kabenm MOAKIYEHMSI CETEBOM
nnaTbl.

2. Ecnn 3apaBaeMblil cMrHan Toka Hakana 0, npocnegute nyTb Clef0BaHNUSA CUTHaMa TOKa Hakana
oT pasbémoB SWD / TXCTR3 / JP5, JP6, yepe3 pasbémbl SWD / TXCON7 / JP1, JP2, vepes
ceteByto nnaty TXCON7, uyepe3 pasbéMmbl SWD / TXCON7 / JP4 wnnn JP5 (B cnydae
KOHhMrypauum aByx CeTeBbIX MnaT Hakana) K kKoHTaktam SWD / TXFIL5/J4 /1,2.

3. Ecnu 3HauyeHwe 33faBaemMoro curHana Toka Hakana B Touke TP1 npaBufibHOe, HO 3HauyeHue
N3MEpPEHHOro CUrHana Toka Hakana B Touke TP2 mexgy 0.4 - 0. 8B, 310 03HayaeT, UTO Het
HUKaKOro MOAK/IOYEHNS MeXAY BTOPUYHOM OOMOTKON TpaHcopmaTopa Hakaia U (OKycom
(HUTbIO Hakana) TpyoKu.

3.a. CHavana OTK/oUNTE BbICOKOBO/bTHbIN (HV) Kabenb 0T KaTOAHOro pa3béma BbICOKOBO/IbTHOMO
baka. 3aTemM M3MepbTe OMMETPOM MeXAy TeMW TOYKamu MOAK/HOYEHMS| BbICOKOBO/IbTHOIO
Kabensi, KOTopble NPUHAANEXAT NPOBEPSEMON CeTeBOM nnate Hakana. V3amepsiemoe 3HaueHwe,
AO0/DKHO ObITb MOYTY KOPOTKOE 3aMblKaHMe.

3.b. Ecnn nsmepsemoe 3HayeHne 6eCKOHEYHOCTb, OTCOeAMHAIOT HV Kabenb OT katoga Tpyokw,
NPOBEPSAOT KaToAHbIn HV Kabenb, 06LiMiA NPOBOL, C 9KPaHOM U MPOBOL, NOAK/OUEHWUS HUTK
TPYOKM C 3KpaHOM, YTOObI PELLNTb, KaKas YacTb SIBNSETCA HEMCMPaBHOM.

3.c. Ecnm HV kabenb katofa M (okyc (HWUTb Hakana) TPyOKM WMCNpaBHbl, 3TO O3Ha4aeT, yTo
HEMCNPaBHOCTb HAaxOAMTCH B BbICOKOBO/ILTHOM 6Gake WiW, B Cly4vae KOH(MUrypaumn [ByX
Tpy6o4yHoro 6aka, cenekrope Tpyokn HV 6aka. bak fJo/KeH ObITb 3aMeHeH.

3.d. Ecnun pgpyroit hokyc hyHKLMOHUPYET NpaBUIbHO, 3aMeHMTE Kabenu NoAKMYEHUS HaKana Ha
HV 6ake (TXHVT2/J5/1,2wn 3, 4 nnn TXHVT3 / TXHVF1 /J1/ 1,2 n 3, 4). Bbibepute
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APYroi (hoKyc Ha NynbTe U U3MEepPbTE CUrHaN M3MEPEHHOr0 TOKa Hakana Ha Touke TP2. (Ecnu
KOH(mrypauus MMeeT ABe CEeTeBbIX MNaTbl HaKana, Tenepb akTUyeckn Touka TP2 Ha gpyrol
CeTeBON nnaTe Hakana.) Ecnun namepsiemoe 3HaveHue 1o xe camoe (0.4 - 0. 8V), 3T0 03Havaer,
YTO HEUCMpPaBHOCTb HAX0AMTCA KOHeYHO B HV Gake.

4. Ecnu curHan Toka Hakana B Touke TP1 npaBu/bHbIA, HO M3MepsieMblli cUrHan Hakana 0, 3To
03HAYaeT, YUTO He MMEETCS HUKAKOro MOAKNOYEHNS MeXAY BbIBOLOM CETEBOW MiaThl Hakana u
nepBMYHO 06MOTKOI TpaHChopmaTopa Hakana, WK ceTeBas MaTa Hakana HemcnpaBHa UIn
CXema 3alLMTbl HaKasia HemcnpaeHa, - eC/N OHa Oblna 3aAeinCcTBOBaHa.

4.1. OTcoeAMHMNTE MpPOBOJAa BbiXoda OT MnaTbl Hakana (pasbém J2) M u3MepbTe Mexay [ABYMS
NMPOBOAAMM BbIXOAa OMMETPOM. [paBU/IbHbIA pe3ynbTaT, eciv U3MepseMoe 3HavyeHre NoyTu
KOPOTKOe 3aMblKaHue. Ecnn nsmepseMoe 3HayeHue 6eCKOHEUYHOCTb WM 6O0/bLLOe 3HaYeHue
(bonblue Yem HECKO/IbKO OM), 3TO O3HayaeT, YTO npobnema (HET HWKaKOro MoAKIHYeHUs)
mexay pasbémamu Hakana HV 6aka (TXHVT2 / J5 wnim TXHVT3 / TXHVFL / J1) un
MepBUYHOV O0OMOTKONM TpaHcopmaTopa Hakana BHyTpu HV 6aka. bak [o/mkeH ObiTb
BOCCTAHOB/IEH.

4.2. Ecnu pe3ynbTaT npeablayLlero n3mepeHus 6bin NpaBUbHbIA, OCTaBASIOT MPOBOAA BbIX0Aa
ceTeBOi Nnatbl (J2) B OTK/IHOYEHHOM MOSIOXKEHUM U OTK/HOYAKOT BXOZAHbIE MPOBOAA OT pasbema
OCHOBHOIO MUTaHWA J3, XAYT HECKObKO MUHYT A0 MOSHOW paspsakn KoHaeHcatopoB C23,
C24. (YMeHbLuatoLLeecs HanpshkeHre MOXHO M3MepsiTb DC BOMbTMETPOM MeXxay ToYKamu
TP12 n TP14.)

4.3. Tposeputb paboty PWM wmopynatopa. MNpeanonoxum, 4Yto Ha Touke TP1 npaBuibHbIN
CUrHaJ1 TOKa Hakana, MOAKNHYaoT BXOAbl ocuuinorpada K Toukam TP6 n TP8 1 nogkitoyaroT
o6wwuii curHana K TP3. MpaBubHble (HOPMbl UMMYNLCOB MOKa3aHbl Ha pUCYHKel. Ecnu HeT
HUKaKNX CUTHaN0B UNN (POPMbl MMMY/NbCOB OT/IMHAKOTCA OT YKa3aHHbIX Ha PUCYHKe 1, 3TO
o3Ha4aeT, 4to PWM mogynatop (U4) HeucnpaBeH MM paboTa CXembl 3aliWTbl Hakana He
npasubHa.

4.4. Ana npaBWbHOrO OMpefeneHns MecTa HeMcrnpaBHOCTU, CXeMa 3alMThbl HaKasia MOXET ObITb
BbIK/IIOYEHa, Pa3OMKHYB nepexogHoe YycTpoilictBo JN1. Cxema 3aWuTbl Hakana He
(hyHKUMOHMPYeET, ecnu namepsemoe DC HanpskeHne mexxay Toukor TP3n U4 /5 + 3.5 -5V,

4.5.Ecnn pe3ynbTaTbl NpegblayLumX n3MepeHunii 6bin nNpaBusbHbl, NpoBepstoT DC HanpsXeHus
ynpasneHus TpaH3uctopos Q1 1 Q2. M3mepbTe HanpsbkeHns DC BONbTMETPOM MEXAY TOUKOM
TP14 n katogom amoga D3, mexagy Toukonm TP14 n aHogom amopa D33. MpaBusbHble
n3Mepsemble 3HaueHua - +15+2B u -15+2B COOTBETCTBEHHO. V3mepsemble pe3ynbTaTbl
[OMKHBI ObITb Takue e Mexxay TP12 n katog anoga D8, mexay TP12 n aHogom D35.

4.6.Ecnv npegplgywive 3amepbl  ObINM  MpPaBWIbHBI U MPOBEPEHHbIE CUTHAMbLI  YrpaB/ieHNs
TpaH3ucTopos Q1 n Q2 npsmble. MpegnonoXmm pesynbTaTbl U3MEPEHUA MO MYHKTY 4.3
Xopowuve, NoaknumTe BXoAbl ocumnnorpada K TP11 n TP13 n obwwii curHana K TP14 n
TP12. MpaBunbHble hOpMbl UMMNYNLCOB MOTYT ObITb YBUAEHbI Ha PUCYHKe 2. MaKcuMarbHble
3HaYeHWss CUTHaNOB + W - MOTYT OT/IMYATLCA Ha 2B OT HOMWMHA/bHLIX 3HAYEHWUA. Ecnn HeT
HUKaKMX CWUrHanoB, ()OPMbl WUMMY/bCOB  OT/IMYAKOTCA  3HAUMTENIBHO OT PUCYHKA 2,
oTpuUaTeNlbHas 4YaCTb CUTHAMIOB OTCYTCTBYeT O0O/blUe WM MeHblle, 3TO O3HAYaeT, 4To
TPaH3UCTOP WM TPaH3UCTOPbI HEMCMPaBHbI. B 3TOM c/lyyae HeO6XOAMMO 3aMEHUTb 3/IEMEHTbI
Q1,Q2, Z3, Z4, Z5, 79, R16 n R17.
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4.7. MNocne 3amMeHbl 3/1EMEHTOB - OCTaBNAOT Pasbémbl J2 1 J3 OTCOEAMHEHDI - AeNaroT U3MepeHus
no nyHktam 4.3. - 4.5 cHoBa. Ecnn usmepsaemble pesynbTaTbl MpasBW/ibHbI, NOAKIHOYAIOT
npoBoAa 06paTHO K pasbémam J2 1 J3. BKIKOYaKOT CeTeBYHO NaTy 1 LeNatoT 3aMepbl CHOBA Mo
onucaHuto " MNMpoBepka paboTbl .
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TXROT5 HN3KOCKOPOCTHOW PA3IrOH AHOZA
TEOPUA PABOTbI, MPOBEPKA PABEOTOCIOCOBHOCTU

3aga4n CeTeBOM NNaThbl pa3roHa aHoaa:

* 10/ia4a COOTBETCTBYIOLLEr0 NUTaHUA Ha CTAaToOp pas3roHa aHoja

* pasroH aHoja 1 3aTeM NOAJep>KaHne CKOPOCTY NPy HOMUHAbHOM 3HaYeHNM

= 06ecneyrBaThb YCTAHOBNEHHOE BPEMS pa3roHa aHoa W YCTaHOB/IEHHOE HanpsKeHue
noAfep>kaHns BpalLeHns aHoa

= ob6ecneyeHne TOPMOXKeHMS aHoa ((haKynbTaTUBHO)

» 06ecneyrBaTb YCTAHOBNEHHOE BPEMS, TUM U HaNpsbkeHWe TOPMOXXEHUS aHofa ((haKybTaTUBHO)

* rapaHTMpoBaTb 06ecrneyeHme BPEMEHN pa3roHa aHoa 40 MakCMabHOro 3HaveHms 10s

 coobLlaTb MOAYNI0 KOHTPO/Iepa reHepaTopa 0 NpasuIbHOW paboTe

* repek/IoyeHne NUTaHNS pas3roHa aHoa B COOTBETCTBMW C BbIOpaHHON TPyOKOW

= obecneymBaTb YaCTUYHYHO 3aLUMTY 0OMOTOK cTaTtopa ((hakynbTaTUBHO WM MOXKET ObITb
BbIK/TFOYEHO)

 obecneyeHwue anekTpomarHuTHoi (EMC) coBMecTMMOCTM

TEOPUA PABOTbI:

CxeMa 06ecreHeHns pa3roHa aHofa COCTOMT U3 YeTbIPeX YacTeil:

MoMeXonoaaBALLMA GUNbTP Ha BXOAe

e CXeMa NTaHus

CUMWCTOPHBbIVA 6/10K YMPaBIEHNS YTIOM OTCEUKM
CXeMa YrpaB/ieHVs U NOTUYECKUIA MOZY b

3a3eMnaloLLMIA NPOBOA M NPOBOJA BXOAHOr0 NUTaHMS pa3roHa aHofa nocTynakoT yepes J1/1,2,3
nnatbl. MoMexonofasnsatoWwmii  GUALTP COCTOUT U3 B3aMMOCBA3AHHBLIX WHAYKTUBHOCTEN L3,
KoHZeHcaTopos C8, C9, C16, C17 n pesuctopa R31.

PasHbIli NPOBOJ, Yepe3 NOMEXOMOAABAANLWMNA PUALTP N AEMNQUPYIOLLYIO CXEMY COeLUHSETCS
HenocpeacTBeHHo ¢ J3/I, 4 ans NoAknNtYeHNs o6LMX TOUYeK 0OMOTOK cTaTtopa. Hynesoi nposog
(HeviTpanb) npoias yepe3 cummucTop TRIL (4acTb MOMYBO/MHbI) COEAMHSIETCS C (Pa30CABUrAOLLM
KOHAEHCATOPOM - KOTOpbIA cBA3aH ¢ J1/4,5 - yepe3 KOHTPO/MbHYyK KaTywky LI n pene RY1
ceniekTopa Tpyoku K J3/3, 6 ona nofayv HanpshkeHus Ha gasocsurarolime 06MOTKM CTaTopoB U
npoings yepes cummuctop TRI2 (4acTb MONYBOMHBI) Yepe3 KOHTPO/bHYIO KaTywwKy L2 n pene RY1
cefekTopa Tpyoku K J3/2, 5 ans nogayum HanpskeHus Ha paboyne (OCHOBHbIE) 0OMOTKM CTaTOPOB.

CenekTop TPy6KM RY1 nepek/oyaeT HanpsXKeHNs NUTaHns Mexay Tpyokamm ctaTtopos (Tpyoka 1
1 TpybKa 2). CurHan ynpasneHuns pene NocTynaeT ¢ pasbéma J2/7, 8 ceTeBoi nnartbl.

Cxembl ynpasneHuns cummuctopamu ansa TRI1 coctouT u3 pesuctopos R25, R26, R27, koHAeHcaTop
C26 n ontonapbl U4, ana TRI 2 coctout mn3 pesmctopoB R32, R33, R34, koHpeHcaTtopa C24 u
onTonapbl U8. KoHgeHcaTopbl C25 n C27 un pesnctopbl R35 1 R28 co3gatoT gemndupoBaHve
MpeBbILLEHNIO Hanps>xeHNs 1 du/dt, orpaHnymnBatoLLye cxembl 4ns cumuctopos TRI1 1 TRI2.

CxeMmbl ynpaB/ieHnst Yr/ioM OTCEYKM CUMUCTOPOB MOTYT ObITb BK/IKOUYEHbI B [Ba, HO He MOHOCTbLIO
HesaBMCUMble 3Tama. Cxema KoTopas ynpaBnsieT paboToii pa3roHa aHoda W MOoAAepXKaHus
BpalleHNs OCHOBaHa Ha CUMHXPOCUrHase ¢opmMupyroweM ontomapoi U2 ©  ABOHOM
MOHOCTabunbHOM MynbTUBMOpaTope Ul. Cxema KoTopas yrnpasnsieT paboToi TOPMOXKEHEM aHOa
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OCHOBaHa Ha CWHXpocurHane gopmupytowiem ontonapoid Ul0 n ABOMHOM MOHOCTabWIbHOM
MynbTuBMGpaTope U9.

Pa6oTa cxembl pa3roHa aHoAa 1 ynpasJ/ieHWE NogaepxxaHnA BpalleHNA aHoaa:

B ocHoBHON cuTyaumm (U3, U5 He ynpaBnawTca) TpaH3ucTopbl Q1 u Q2 3aKpbIThl,
cneposatesnibHo, onTonapbl cummncTopos TRIL 1 TRI2 He ynpasnstoTca. YnpasneHve ontonapsl U3
(curvan PREP akTuBHbI) BKNOYaeT Q1 1 HauMHaeT CUHXPOHM3ALMI0 MOHOYCTOMYMBOMN CXeMbI Ha
U1B. B 310T MomeHT BbiBog U1B/9 n3ameHseTcs o normdeckoro 0 n yepes gnog D3 3anpelyaet
paboty U1lA. CnegoBaTenbHo, curHan Ha ULA/7 ocTaeTcd B NOrMYecko 1 MOCTOSIHHO W
BK/tOYaeTca TpaHsmcTop Q2. CnegosatensHo, cumuctopbl TRIL 1 TRI2, yepe3 ontonapbl U4 n
U8, BKHOYeHbl MOCTOSHHO, W CNefoBaTeflbHO, MOMIHOE NMHENHOE HanpshkeHwe nojaérca Ha
06MOTKM cTaTopa. Bpemsi pasroHa - CMHXPOHM3MpoBaHO UL1B - 3aBUCUT OT NOAK/HOYEHHbIX C2,
R18 n R17, R38, R39. KombuHauun nocnegHux TPEX pe3ncTopoB MOTyT ObiTb BblOpaHbl C
1CMNO/b30BAHNEM U3MEHEHWI COOTBETCTBYIOLLMX MOMIOXEHUI NepekntoyaTens SW1.

Mocne TOro, Kak UHTepPBa/1 BPEMEHW OMNpefenseMblii anemeHTamu, Bbixod U1B/9 nsmeHseTcs go
nornyeckor 1 n nossonset paboty ULA. Cxema chopmmupoBaHHast Ha Z1, Z2, R1, R2, U2 n U10
CO3[aéT cMHXpocurHan. CuHxpocurHan (TP4) reHepmpyeTcs KaXKAblid pa3 Npu HanpsbKeHUn ceTu
PaBHOW HY/MIO, T. €. MpU MNPOXOXAEHWN MEPEMEHHOI0 CETEBOr0 HamnpsXKeHus 4epes HOMb, W
CUHXPOHU3NPYET CXEMY Ha MOHOYCTOMYMBOM ofHoBubGpaTtope U1A. C atoro momeHTa U1A/7
BbIAAET UMMY/bCbI IOTMYeCKoro 0 U ¢ CUHXPOHHBLIMU MHTepBasilaMn ULA BLIK/IHOYaET TpaH3NCTop
Q2 1 yepe3 U4 n U8 3anpewaetca ynpasneHve TRI1 n TRI2. CuHxpoHusauma ULA 3aBucuT OT
Cl, R37, R4, R5 n R36. KombuHaumy nocnegHux TpEX Pe3nCTOPOB MOTYT ObiTb BblOpaHbl C
MCNOMb30BaHMEM M3MEHEHMIA COOTBETCTBYHOLLMX NOMOXEHWI nepekntovatens SW2. MNocne Toro,
KaK 3aKOHYMTCA MHTepBan cuHxpoumnynbca ULA, Bbixog ULA/7 3MeHMTCA [0 NOrnYeckon 1 u
Q2, TIR1 »n TIR2 BKHOYaAKOTCA AN OCTAMOWEACH 4YacTu (haKTUYECKOW MOMIOBMHbLI Mepuoja
CEeTEBOro HanpsXKeHus.

Ecnmn curban PA3FOH AHOZA (ROTOR BOOST) akTuBHbIii (ynpasnseTca US) uepes amog D4 -
He3aBMcKMO OT BbiBoga U1B/9 - 3anpewiaeT pa6oty ULA v nHTepBan BpemMeHn ynpasnsembliin U5
BblI3bIBAET HeMpepbIBHYIO paboTy pa3roHa aHoza.

Mocne BpemeHW pasroHa HanpshkeHne B Touke TP3 n3meHseTcsa novtn go + 15V u tpaHsnctop Q5
BK/ItoYaetca. C aTOro MOMEHTA, eC/M TEKYLUMIA TOK OCHOBHOM (ha3bl U TeKyLMiA TOK CLBUHYTOM
(ha3bl LOCTATOYHON BEMIMUUHBI U OHU, TEKYLLME Yepe3 KOHTPO/bHble KaTyliku L2 u LI, cosgatot
MarHuWTHble Mons Ana cpabarbiBaHUA repKoHOBbLIX KOHTakTOB RR1 M RR2 - KoTOpble HaxoaaTcs
BHYTPWU KaTtywek - ontonapa U6 cpabaTbiBaeT M BblLAT CUIHaN O rOTOBHOCTU pa3roHa aHoja
(J2/5,6).

Ecnn KoHurypaums He UMeET ONuUMI0 TOPMOXKEHNSA, NOC/IE TOTO, KaK 3aKaH4MBaeTCA YrpaBeHNs
onTtonapbl U3 (PREP curHan HeakTuBHbIA) Q1 BbIK/OYaETCA, CnefoBaTeNbHO, 3aKaHYMBAETCS
ynpasneHne ontonap U4, U8 mn cumuctopsl TRI1 1 TRI2 BbikntovatoTca. locne 3atoro aHopn
HayMHaeT ocTaHaB/MBATLCA U BpaLLeHNa NpogokaeTcsa Mo NHEPLUN.

Pa6oTa cxembl yrpaBieHns TOPMO30M:

B crangaptHoin cutyaumm (U3 m U5 He ynpaBnstoTCA) BO Bpems pasroHa M noggepaHus
BpalleHMsi CXemMa Ha MOHOYCTOWYMBOM My/bTuBMOGpaTope U9B Haxogutcs B CTaHAAPTHOM
ycnosuu, Ha BbiBoge U9B/9 norunyeckas 1. Ecnm JP3 3akpbIT, TO Yepe3 guog D13, n ecnn JP4
3aKpbIT, TO yepe3 R53, 3anpeljaetca ynpasneHve Q4, Takum 06pa3om, 3arpeLiaeTcs paboTa
TOpMOXeHus. [anbHeliwas paboTa CXembl 3aBUCUT OT BK/IKOUYEHHOTO COCO6a TOPMOXKEHUS.
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TopmoxkeHue rnosiHoii AC BOJSTHOW:

B aTom cnyyae JP3 oTKpbIT 1 JP4 3aKpbIT. 3Ta paboTa He 3aBUCUT OT cocTosiHus JP1 n JP2. Mocne
TOro, Kak 3akaH4mBaeTcs ynpasnieHve ontonapoir U3 (curHan PREP HeaKTWBHbI), Ha4YMHaeTCs
cuHXpoHu3auna U9B. UHTepBan cuHxpoHusaumm U9B onpegeneH C20, R44, R40, R420 n R43.
Kom6rHauuy nocnegHuX Tpéx pe3nucTopoB MOryT ObiTb BblGpaHbl C UCMO/b30BaHNEM WU3MEHEHUIA
COOTBETCTBYHOLLMX MONOXKEHWIA NepekntoyaTens SW4. B nHtepsane crHxpoHusauuy U9B, BbiBOZA
U9B/9 nameHseTcs [0 normyeckoin 1, Ha Bpems BkAtovaeTcs Q4 u 3anpelyaetcs pa6ota ULA yepes
anop D12. CnepoBaTensHo, Ha BbiBoge ULA/7 ocTaeTcs nornyeckas 1 HeNpepbIBHO M BKIHOYAETCA
TpaHauctop Q2 un 4epes U8 Bkawouaetrca cummctop TRI2. CnegosaTenibHO, BO  Bpems
CUHXPOHM3auMn ULA nogknovaeT MofiHoe NMHENHOe HanpskeHWe OCHOBHOM (hasbl K 0OMOTKe
ctaTopa. [ocne oKoHYaHWa nHTepBana cMHXpoHusaumm U9B, Q4 n TRI2 BbIKOUaKOTCS.

TopmoxkeHKe ynpasndemMbiM AC HanpsaXXeHWeM:

B atom cnyyae JP1 n JP3 3akpbithl, JP2 1 JP4 oTKpbIThl. locfe TOro, Kak 3akaHuMBaeTCH
ynpaBneHne ontonapo U3 (curHan PREP HeakTMBHbIA) HauMHaeT CUHXpoHm3auuio U9B.
WHTepBan cuHxpoHusauum U9B onpegensetcd C20, R44, R40, R42 n R43. KombuHaumu
nocnegHMX TPEX pPesucTOpoB  MOFYT ObiTb  BblGpaHbl € WCMO/b30BaHWMEM  U3MEHEHWI
COOTBETCTBYHOLUMX MONOXEHUI nepekntodatens SW4. B uHtepane crHxpoHusauum U9B BbiBOA
U9B/9 n3meHseTca [0 noruyeckoin 1 v 3anpewaeT pa6oty ULA uyepes anog D12. CnefoBatenibHO
Ha BbIBofe U1A/7 ocTaeTcs nornyeckas 1 HernpepbIBHO U BKIKOYAET TpaH3UCTop Q2. YnpasneHue
Q4 saBucut oT BeHTuNa "MN" cosgaHHoro Ha guogax D13, D14, D15 wn D19. Ycnosue
BKNoYeHNs Q4 cOCTOMT B TOM, UTO Ha aHoZax BCEX YeTblpex Auofax HanpsXeHue noytn O unu
HaXOAATCA B YCMIOBUAX M3 TPEX COCTOAHMIA. BO BpeMsi TOpMOXeHWS aHog D15 HaxoauTes yCnoBmsax
13 Tpéx coctosHmin (U3 BbikMOUeH M Q1 HaxoAuTCs B BbIK/KOYEHHOM COCTOSiHMKM). Bo Bpems
TOpMOXeHus Ha BbiBoge U9B/9 n cnefosatenibHO Ha aHofe D13 HanpshkeHue noruyeckoro O.
AHog D14 nofknwoyaeTca K CUHXpocurHany Ha TP4. CnepfoBaTtefisHO, KpOMe KOPOTKUX
MHTEPBASIOB BPEMEHMW, MPW MEepeceyeHnn NepeMeHHOro JIMHEMHOrO HanpshKeHWUs Yepes HOfb,
HanpsbkeHne Ha aHofe D14 noutn 0. PaccMoTpuTe MPOUCXOAsLLEe BO BPEMEHW MPU KaKaou
MONIOBMHE Nepuofa JIMHENHOTO HanpshKeHUs, BK/IKOYEHWE U BbIKNOYeHWe Q4 onpefensercs
TO/IbKO HanpshkeHvem Ha aHoge avofa D19 (HanpshkeHve BbiBoga U9A/6). CuHxpoHusaums U9A
HauMHaeTCa NPV  KaKAOM HyNeBOM MEepeceyeHMn JIMHEMHOro  HanpsbkeHus.  VHTepsan
cuHxpoHusaumn U9A 3asucut oT C32, R41, R45, R47 n R48. KombuHauuy nocnegHux Tpéx
pe3nCTOPOB MOTYT 6bITb BblGPaHbl C UCMOb30BAHUEM M3MEHEHMNIA COOTBETCTBYHOLLUMX MOMOXKEHNI
nepekntoyvatens SW3. Bo Bpems cuHxpoHusauum U9A, BbiBog U9A/6 N3MEHSETCA Ha IOTMYECKYHO
1 wn 3anpew@aeTr BkMo4YeHWe Q4. Tlocne OKOHYaHWA CUMHXpOHM3aumm U9A, BbiBog U9A/6
N3MEHSAETCA Ha nornyeckmin 0 1 BkNoYaeT Q4 Ana ocTaroLleincs vacTu (hakTUYeCKOoW MOMOBUHBI
nepvoga NMHenHoro HanpsbkeHns. Korga Q2 n Q4 BK/KOYEHbI, B TO XK€ CaMOe BPEMSI, BK/IHOYaeTCs
U8 1 uyepe3 Hero skmouutcs cummuctop TRIZ2 Takke. CreposatenbHO OCTaloLWAACH 4acTb U3
KaXKZ0M MONOBUHBI Neprofa NMHEHOro HanpsXeHUsl, KOTOPble HauMHAKOTCA C KOHUA MHTepBasia
cuHXpoHusaumn U9A, noakntoyaeTcs K OCHOBHOW 06MOTKe cTaTtopa. locne 3Toro, OKOH4YaHue
CUHXpoHM3aumn U9B BbikntovaeT Q4 n TRIZ2.

TopmoxxeHUe ynpaensieMbiM DC HanpsiKeHVeM:

B atom cnyuyae JP2 n JP3 3akpbithl, JP1 n JP4 OTKpbIThl. [locne TOro, Kak 3akaH4MBaeTCH
ynpasneHus ontonapoii U3 (curHan PREP HeakTUBHbIN) HaumHaeTcs CUMHXpoHu3aums U9B.
MHTepBan cuHxpoHusaummn U9B onpegeneH C20, R44, R40, R42 n R43. KombuHaumm nocnegHux
TPEX pPe3nUCTOPOB MOryT ObiTb BbIOpPaHbl C WCMO/b30BaHNEM W3MEHEHWI COOTBETCTBYHOLLMX
nonoXeHni nepekntovatens SW4. B nHtepsane cuHxpoHmsauumn U9B, Bbisog U9B/9 nsameHseTcs
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A0 nornuyeckoi 1 un 3anpewjaet pab6oty ULA uepe3 gmog D12. CnepoBatenbHo BbiBog U1A/7
OCTaeTCs B /IOTMYeCKol 1 HenpepbIBHO U BK/OYaeT TpaH3ucTop Q2. YnpasneHvne Q4 3aBUCUT OT
BeHTUNA "WJTN" co3gaHHoro Ha gnogax D13, D14, D15 n D19. Ycnosue BKIHOYeHNS Q4 cocTouT B
TOM, YTO aHOfbl BCEX YeTblpex AMOA0B HaxoaAatca nof O HanpsXKeHMeM WAN HaxomATca B Tpex
YC/IOBUSAX COCTOSHWNA. BO Bpemsi TOpMoXkeHus aHof DI 5 HaxoauTcs B Tpex YCNOBUAX COCTOSHWSA
(U3 BbikntoueH 1 Q1 HaxoauTcs B BbIK/IKOYEHHOM YC/0BUK). BO BpeMsi TOPMOXEHUS Ha BbIBOAE
U9B/9 1 aHoge D13 HanpskeHue nornyeckoro 0. AHog D14 nofknoyeH K cuHXpocurHany TP9.
CnefoBaTe/lbHO B KaX[0i BTOPOI MONOBUHE Nepuvoja MepeMEeHHOro JIMHEHOro HanpsKeHus
(BbINpsiMnIeHHOro avogom ontonapbl U10) HanpskeHue aHoga D14 noutn 0. CnepoBaTenbHO,
KpOMe KOPOTKUX WHTEPBA/IOB BPEMEHM, MPU MEepeceyeHn NepemMeHHOro IMHENHOro HanpsXKeHus
yepes Hofb, HanpsXkeHne Ha aHode D14 noytn 0. PaccmMOTpuTE MPOUCXOASLLLEE BO BPEMEHM MpK
KaKOO NOMOBMHE Mepuofa  /MHEAHOrO HAanpsXKeHWs,  BK/KOYEHME W BblKIOYeHWe Q4
onpefenseTcs TONMbKO HanpskeHvem Ha aHoge auoga D19 (HampsbkeHwe BbiBoga U9A/G).
CuHxpoHuzauma U9A HauMHaeTcs Npu KaXAOM BTOPOM HYNEBOM MepecevyeHun N1HeRHOro
HanpskeHUa. WHTepBan cuHXpoHmsaumm U9A 3asucuT oT C32, R41, R45, R47 n RA48.
Kom6rHauuy nocnegHmx Tpéx pe3vucTopoB MOTYT ObiTh BblOpaHbl C MCMOb30BaHWEM U3MEHEHWI
COOTBETCTBYHOLUMX MONMOXEHMIA nepekntovaTens SW3. Bo Bpems cuHxpoHu3auumn U9A, BbiBOA
U9A/6 wn3meHseTca Ha normyeckyro 1 u 3anpewaet BKMOveHMe Q4. Tlocne OKOHYaHWs
cuHXpoHmzaumn U9A, BbiBog U9A/6 wm3MeHseTcs Ha noruuveckuidi 0 m BkaovaeT Q4 ans
OCTatoLelics YacTu (PaKTUYeCKOM MOMOBMHLI Nepuoga MMHEnHOro HanpsbkeHns. Korga Q2 n Q4
BK/IIOUYEHbI, B TO e caMoe Bpems, BKIo4YaeTca U8 1 uepe3 Hero Bkawoumtca cummnctop TRI2
Takke. CnefoBaTeflbHO OCTalOWAACH 4YaCTb W3  KaXK4OM MNOMOBMHBLI Nepuoja JIMHERHOTro
HanpsXkeHWs, KOTOPble HAYMHAKOTCA C KOHLA WHTepBana CUHXpoHu3aumn U9A, nofknroyaeTcs K
OCHOBHOI 06MOTKe cTatopa. Ilocne 3Toro, OKOHYaHWe CUHXpOoHM3aumMnm U9B BbiknouaeT Q4 n
TRI2.

YacTuuHas 3aLlmTa neperpysku cratopa:

Cxewma 3almTbl cobpaHa Ha Q3, Z5, D16, R55 n C23. Bo BpeMsi pa3roHa v TOPMOXXEHUSI Ha BblBOAE
U1A/7 HanpsbkeHne noruyeckoid 1 (moutu + 15V). B aTux nHTepBanax BpemeHu koHgeHcaTop C23
3apshkaeTcs yepes pesnctop R24. Ecnn HanpskeHne C23 MpeBbILLAeT HanpshkeHne cTabunmsaymnm
Z5 (Bpemsi npmbnmnsuTensHo 12 cek.) u JP5 oTKpbIT, BKAHOYaeTes Q3 1 3anpelyaet ynpasneHune Q2.
B HopManbHoi paboTe, BpeMs pasroHa 1 BpeMsi TOPMOXKeHMS MeHee YeM 10 cek., NOMUMO pa3roHa
N TOPMOXEHWUA TEHepuUpytoTCA MMNYNbCbl Ha BbiBoge ULA/7  (CM. mocnefHue Tpu MNYHKTA).
LLivpvHa nmnynsca U Bpemsa nepuofa STUX UMMY/NbLCOB 3aBUCUT OT 3/1EMEHTOB CUHXPOHM3ALMM
UlA 1 NONOBUHbLI MNepuofa NEepeMEHHOro JIMHENHOro HanpshxkeHus. CnegosatenibHo, C23
3apskaeTca (Yepe3 R24) n paspshkaetcs (Yepe3 D16 n R55) nepuoguyeckun. MNocTosHHOE Bpems
3apAaKM N paspasKA OTANYAKOTCA, CefoBaTe/lsHO, M0 HOPManbHOMY OMepaLyoHHOMY PeXxumy
HanpsbkeHne C23 He AOCTUraeT HanpsbkeHus cTabunmsauyum Z5. PaboTa CXeMbl 3alUTbl MOXET
ObITb 3anpeLleHa, 3akpbiB JP5.

YCTAHOBKA BO3MOXXHOCTEW:

YcTaHOBKa JeCTBUS pexxrma

YcTaHoBKa pexxunma JP1 JP2 JP3 JP4
BbIK/MHOYEHWE CXEMbI TOPMOXKEHMS BbIK/I. BbIK/I. BbIK/I. BbIK/I.
MonHoe AC TopMOXKeHUe BbIK/I. BbIK/I. BbIK/I. BKJI.
Ynpaensemoe AC TOpMOXeHue BKJ1. BbIK/I. BKJI. BbIK/I.
Ynpaensemoe DC TopmoxeHue BbIK/I. BKJI. BKJI. BbIK/I.

UacTuuHas 3allnTa neperpys3kKum sanpeLleHa, ecnim JPS 3aKpbIT.
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SW1, BblkntoyaTe b 411 yCTaHOBKN BPeMeHW pa3roHa aHoga

SW1/1 SW1/2 SW1/3 BPEMA
(CEKYHAA)
1 BKJI. BbIK/ BbIK/. 2.5
2 BbIK/1. BbIK/1. BKJI. 1.2
3 BbIK/I. BK/1. BbIK/I. 16
4 BbIK/I. BK/1. BK/1. 0.9
5 BKJ1. BbIK/I. BbIK/I. 2.0
6 BKII. BbIK/1. BKJI. 1.0
7 BKJI. BKJI. BbIK/. 14
8 BKJI. BKJI. BKJI. 0.8
SW2, BblK/toUaTe b 415 YCTaHOBKW HaNPshXXeHUA noagepykaHnsa pasroHa aHoga (50Hz)
SW2/1 SW2/2 SW2/3 AC. 50y
(BosnbT)
1 BbIK/1. BbIK/ BbIK/1. 40
2 BbIK/1. BbIK/1. BKII. 70
3 BbIK/1. BK/. BbIK/1. 65
4 BbIK/1. BK/. BKJI. 90
5 BK/1. BbIKJI. BbIK/I. 60
6 BK/1. BbIKJI. BKJI. 85
7 BKJ1. BK/1. BbIK/I. 80
8 BKJI. BKI/. BKJI. 105
SW4, BkntoyaTesib 415 YCTaHOBKWN BPEMEHN TOPMOXKEHNSA
SW4/1 SW4/2 SW4/3 BPEMA
(CEK)
1 BbIK/I. BbIK/1 BbIK/I. 8.0
2 BbIK/I. BbIK/I. BKJ1. 2.0
3 BbIK/1. BKJI. BbIK/1. 4.0
4 BbIK/1. BKJI. BKJI. 15
5 BKJI. BbIK/. BbIK/1. 5.0
6 BKJI. BbIK/1. BKJI. 1.7
7 BK/1. BK/1. BbIK/I. 3.0
8 BK/1. BK/1. BK/1. 1.3
SWa3 BK/IOYHAKOT, YTOObI YCTAHOBUTbL HanpshkeHe TopMo3a
SW3/1 SW3/2 SW3/3 DC (BonbT) AC50 Iy,
(BonbT)
1 BbIK/1. BbIK/ BbIK/1. 45 110
2 BbIK/I. BbIK/1. BK/1. 90 220
3 BbIK/I. BK/1. BbIK/I. 60 170
4 BbIK/I. BK/1. BKJI. 8% -
5 BKII. BbIK/1. BbIK/1. 50 140
6 BKJI. BbIK/1. BKJI. 90
7 BKJI. BKJI. BbIK/1. 65 180
8 BKJ1. BK/1. BKJI. 95

B KOHKpeTHOM CeTeBOM MfaTe pasroHa aHofa BO3MOXHO +20 % OT 3ajjaBaeMbIX WHTEpPBa/10B
BPEMEHN W 3HaYyeHWin HanpsxkeHus. OTKMOHeHWe +20 % BO3MOXHO B cnydae AC mn DC
HanpsHXKeHU TOPMOXKEHUS.
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PA3BEMbI:
J1 pa3béM NOAKNHYEHUA NNTaHNS U (ha30CABUTatoLLEr0 KOHAeH caTopa
J1/1 - thasa (MHeliHas)
J1/2 - HelTpanb (NnHeHas)
J1/3 - 3a3emneHve
J1/4 - (hazocABUraroLLmMin KOHLeHcaTop
J1/5 - (hazocaBuraroLLmMin KOHAeHcaTop

J2 pa3béM NOAKNIOYEHUSA NHTepdeiica
J2/1 - cTapTt pasroHa aHoga (PREP) +
J2/2 - cTapTt pasroHa aHoga (PREP) -
J2/3 - pa3roH aHoga +
J2/4 - pa3roH aHoga -
J2/5 - HemcnpaBHOCTb pa3roHa aHoga (TpaH3ncTop Q5 BbIK/IKOYEH = HEUCNPaBHOCTD)
J2/6 - HencnpaBHOCTbL pa3roHa aHofa (06LLMiA NPOBOA(3eMISIHOI))
J2/7 - BblGOp TPY6KM 1/ TPYOKM 2
J2/8 - BblGOp TPY6KM 1/ TPY6KM 2 (06WMIA NPOBOL(3EM/ISIHO))

J3 pa3bém NoAKNHOYEHWS CTaTOPOB
J3/1 - obwuii (TpybKa 1)
J3/2 - ocHoBHas (hasa (Tpy6Ka 1)
J3/3 - caBuHyTad hasa (Tpydka 1)
J3/4 - obwii (TpybKa 2)
J3/5 - ocHoBHas (hasa (TpyoKa 2)
J3/6 - caBuHyTas hasza (TpyoKa 2)

J4 pa3bém A0MNO/IHUTENIBHOIO NUTaHUA
J4/1 - + 15V
J4/2-0 (+ 15V)

TECTUPYEMBIE TOYKW:

TP1 - 0buiada TouKa (3eMns) 415 CUTHaI0B Ha TECTUPYeMbIX Toukax TP2 - TP8

TP2 - nutaHue + 15V

TP3 - npoBepka BpeMeHu pa3roHa aHoza (0 BO Bpems pasroHa aHoza)

TP4 - cMHXPOUMMY/LCHI - TOUYKa NPOBEPKM

TP5 - ynpasndtoLLme MMMy bCbl MPY pa3roHe aHoa ¥ BO BPEMSA BPaLLEHUS - TOYKa NMPOBEPKM

TP6 - ynpasnatoLLme UMNyNbCbl NPY TOPMOXKEHMM aHOAA - TOYKa MPOBEPKM

TP7 - Bpemsa TopmoxeHus (+ 15V BO BpeMs TOPMOXKEHUSA)

TP8 - curHan " Potop OK "(Rotor OK) (HanpsbkeHne > 5V, eciv ctatop PYyHKUMOHUPYET
npaBu/ibHO)

CBETOAMOAbI AN1A TECTUPOBAHWA

D1 - NOAIrOTOBKA (PREP), cBeTuTCA B npoLecce (CUrHaa crapTa 4/ CXembl pa3roHa aHoza)
D4 - PA3IOH (DOOST), ceeTuTCS B npovecce

D20 - XOPOLUO (OK) (BkntoyaeTca Mocne BpeMeHW pa3roHa aHoAa, eC/ivi aHOZ, BpaLLaeTcs)

D6 - BblbpaHa Tpy6ka 2 (TUBE2) (Bknto4aeTcs, ecniv BblbpaHa Tpyoka 2)

D2 - CBETUTCH (cBeTuTCA Npu nojaye CUrHan0B ynpaseHns 415 CUMUCTOPOB)

D9 - nuTaHune + 15V

D17 - ONMEPALNOHHAA OLUMBEKA (OPERATIONAL ERROR) (BkNtoYaeTcs ecnv BpemMs
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pa3roHa nnn BpemMa TOPMOXEHUA CNULLUKOM A/TMHHBIE UMM HUKAKNX CUHXPOCUTHa/I0B HET Ha
TP4)

MPOBEPKA PABOTOCITOCOBHOCTW:

1.

2.

10.

11.

12.

Mocne NpoLefypbl BKIOYEHNS reHepaTopa MoAy/lb FOTOB 06eCneYnThb BpallieHVe aHoaa.

B ato Bpems ceetoguon D9 (nutaHme + 15V) CBeTUTCA M YyKasbliBaeT O NpeACTaBfieHUU
nuTaHna + 15V. T[lpaBunbHOe 3HayeHVe HanpskeHnsa +15V  MoxeT u3smepatbca DC
BO/IbTMETPOM MeXay Toukamu TP2 n TP1.

Csetoauop D2 cBeTUTCH C 04EHb HU3KOI MHTEHCUBHOCTbIO.

OpHOa3Hoe NIMHENHOe HanpshkeHne MOXeT n3mMepATbcs AC BOMbTMETPOM MEXAY BbIBOAAMU
J1/1, 2.

MnaBkWin NpegoxpaHuTenb F2 AomKeH GbITb UCMPaBEH U 3HAYEHWE ero J0/MKHO ObiTh 10A
COOTBETCTBYHOLLETO TUMA.

Ecnun BbibpaHa TPYBKA 2 Ha nynbTe, BKoYaeTcs pene RY1 n ceetoguos D6 BKovaeTcs
TaKXKe.

HanpspkeHue 2 - 8 VV Ha TP5 (3HaueHve 3aBUCUT OT BbIMO/IHEHHbIX YCTAHOBOK HanpsXXeHUs) n
B Touke TP3 13-15V moxeT nsmepaAtsbes HanpsxeHve DC BobTMETPOM.

Haxmute kHonky MOATOTOBKA (PREP) Ha nynbTe. B 3TOT MOMEHT MyCKa pa3roHa aHoAa,
ceetognogbl D2 (CUMUCTOP BKJ/. (TRIAC FIRE)) n D1 (MOArOTOBKA(PREP))
BktovatoTcs. (Ceetogmon D2 cBETUTCS C MakKCMManbHOW WMHTEHCUMBHOCTbIO.) B TeueHue
BpemeHn pasroHa aHoga (0,8 - 2. 5s) HanpskeHne yMeHbLUaeTcs Ha Touke TP3 mout K O
ypoBHIO (1-2 V npuemnemMo) n HanpsxxeHue Ha Touke TP5 yBennumsaetca fo 13 - 15V. Bo
BpeMsi pa3roHa aHoga Ha J3 / 1, 2 (B cny4vae Bblbopa Tpyoku 1) unm Ha J3 / 4, 5 (B cnydae
Bbl6Opa TPYOKM 2) HanpsbkeHne 230V + 10V RMS - 0CHOBHOe 0AHO(a3HOe HamnpshKeHUe - OHO
MOXeT n3mepaTeca ¢ AC BO/IbTMETPOM.

Mocne OKOHYaHUsA BpeMeHW pa3roHa aHoa MPOBEPSAOT U3MEHEHWS 3HAYEHWI HaMPSHKEHWI Ha
Toukax TP5 n TP3, KoTopble N3MepAnnch B NyHKTe 7.

C 3TOro MOMEHTa YMEHbLUAETCA WHTEHCUMBHOCTb MHAMKaTtopa D2, HO WMHTEHCMBHOCTb
WHAMKATOpPa HaMHOTO BblILLIE, YeM BblNo 06Hapy>keHo B NyHKTe 3. CeeToamon D20 BktovaeTcs,
€C/IN B rNaBHOM W B Pa30CABUHYTO LiensaX TeKYT [OCTaTOUYHbIE TOKM.

C atoro BpemeHu Ha J3 /1, 2 (B cnyyae Bbibopa Tpyoku 1) unm Ha J3 / 4, 5 (B cny4yae Bbibopa
TPYOKM 2) ycTaHOBKa HanpshkeHus BpalleHus (£10% RMS HanpsXeHus)) MOXeT U3MepATbCS
AC BO/IbTMETPOM.

Ecnm nyck pasroHa aHofja MpaBWibHbLIA, 4Yepe3 HEeCKONbKO MUHYT OTMYCKAtOT KHOMKY
MOArOTOBKA (PREP). Mocne storo ceetoamofbl D1 n D20 BbIKNHOYAKOTCA, U CNIA PEXUM
paboTbl TOPMO3a OblN YCTAHOB/EH, aHOZ HAYMHAET OCTaHaB/NBATLCS U CBEYEHME UHAMKATOPA
D2 ysennumsaetcs. [locne BpeMeHVW TOPMOXeHUsA cBeyeHne uHankaTopa D2 ymeHbluaeTcs K
0YeHb HU3KOM WHTEHCMBHOCTU - NOZO6HO NMyHKTY 3. Ecnn pexkum paboTbl TOpMO3a He Obina
YCTaHOB/IEH, noc/ie oTnyckaHua kHonku MOATOTOBKA (PREP), aHo4 HauMHaeT 3aMefnsTb
BpalleHMe BbI3BaHHOE VHepuMeli aHofda TOMbKO, CBeYeHMe MHAuKatopa D2 ymeHbLMTCH K
0YeHb HU3KOWN MHTEHCMBHOCTU - NOA0OHO MYHKTY 3.
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13. Ecnu BKNtoYeHa 3awmTa - JP5 OTKPbIT - eCIM BpeMsi pasroHa aHoAa WK BPeMsi TOPMOXKEHNS

bonee [AnMHHOE YeM npubnuauTensHo 10 cekyHp (Bbl3BaHHOE HEKOTOPO npob6nemoli B
CUCTEME) CBeYeHMe MHAMKaTopa D2 ymeHbLIaeTCA K 04eHb HU3KOW MHTEHCMBHOCTY - MOA06HO
NYHKTY 3 - npepbiBaeTca paboTa u ceetoamog D17 (ONMEPALUMOHHAA OLLUMBKA
(OPERATIONAL ERROR)) BK/tO4aeTcH.

EC/TIN BOSHUKAET MNMPOBJIEMA:

1.

Ecnn pesynbTaTbl 3amMepoB MO MpeablaywyM NyHKTaM Oblin MpaBuibHbl, HO aHOA He
Bpallaetcs v / unu ceetoano D20 He BK/KOUAETCS, BbIK/OUAKOT reHepaTop, YAanstoT pa3beM
TXROTS5 /J3 1 npoBepstoT Kabenm Mexxay pasbeMoM U TPYOKOM.

Ecnu pe3ynbTaThl 3aMepoB B MPefblayLmnx MyHKTax Obin NpaBusibHbI, NOAKIKOYAOT OMMETP
N U3MepPSIOT COMPOTMB/IEHME CHadvana MexXpay KoHTaktamum 1, 2 pasvéma TXROTS / J2,
KOTOPbI 6bIN1 yaaneH, n mexay 1, 3. V1amepsieTcs cHavana ConpoTUB/IEHNE OCHOBHOM KaTyLLKK
1 3aTeM COMPOTUBNEHME MYCKOBO ((ha3ocABuratoLLEein) KaTyLLKmM cTatopa Tpyokm 1 (TUBEL).

Ecnun KoHurypauus nmeet fase TpybKW, NOAKNHOYAOT OMMETP U U3MEPAIOT CONPOTUBNEHNE
CHavana Mexay KoHTakTamu 4, 5 pasbéma TXROTS / J2, KOTOpbI 6611 yaaneH, n mexay 4, 6.
M3mepsieTca cHavana ConpoTUB/EHNE OCHOBHOW KaTyLUKW M 3aTeM COMPOTUBNEHWUE MYCKOBOM
(thasocaBuraroLLein) KatyLikum ctatopa Tpyokmn 2 (TUBE?2).

Ecnn pe3ynbTaTbl M3MepeHWst MO MYHKTY 2. NpaBW/bHbl, 3aMeHWUTe (Pa30CABMratoLLuii
KOHAEHCcaTop, KOTOPbIiA CBsi3aH ¢ KoHTakTamMun TXROT5/J1/4, 5.

lNocne 3ameHbl (pasocp,eramu_\ero KOHAEHCATOPa aHOo[ He BpallaeTCd, 3TO O3HadaeT, 4TO
CeTeBad nsara pa3roHa aHo4a HeucrnpasHa, LO/HKHbI 3aMEHUTD é6.
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BbICOKOBO/IbTHbIV BAK (TXHVT2)
TEOPUA PABOTbI N1 CEPBUCHAA MHCTPYKLUNA

TEOPUA PABOTbI

IMetoTCst HECKO/bKO BapvaHTOB BbICOKOBO/IbTHbLIX 6akoB TXHVT2, ¢ pa3iMyHbIMU NEPBUYHBIMI
1 BTOPUYHBIMU HAMPSXKEHUAMU, KOIMYECTBA 0OMOTOK M MOLK/MOUYEHHbIX TPYOOK. VIX KOHCTPYKLWS,
OCHOBHas paboTa W NOAKMOYEHNA Te ke camble. CriefoBaTesibHO, 3TOT AOKYMEHT OMUCHIBAET
paboTy OZHOr0 1 pa3nnynsa 6yayT OTMeYeHb! rAe 3TO NPUCYTCTBYET.

BbICOKOBO/IbTHBIN 6aK COCTOUT W3 BbICOKOBO/ILTHONO TPaHC(OPMATopa, MOMOXKUTENIbHOTO U
OTPULATENILHOTO BbINPAMUTENBHBIX 6/10K0B (TXHVP ..., TXHVN ...), BbICOKOBO/IbTHbIX Pa3béMOB
(ogHa wnn aBe napbl), ABa TpaHcthopmartopa Hakana (LF w SF), ceteoi nnatbl (TXDIV ..)
MHTepeiica CBA3N 1 Bblaun KOHTPOUPYHOLLMX CUTHA/OB, CeNeKTop TPY6KK (415 Bepcuin ¢ ABYMS
u3nyyaTensmu) co CXemMon AaTumKa, YKa3bIBatOLLEr0 ero NosoXeHue.

CucTema nepsuYHbIX 06MOTOK HV TpaHcthopmaTopa NoAKIHYaeTcs BHYTPU K MeAHbIM KOHTaKTaMm
PL1 n PL2. BTOpUYHble O0OMOTKM MNOAKNHOYAKOTCA K BbINPAMUTENbHLIM 610kaM TXHVP ... u
TXHVN ..., n cxemam n3mepeHuid. Nx BoiBogpl (+ KB BbIXO[, -kB BbIX0OL) (+kB OUTPUT, -
KB OUTPUT) B Bepcusix € OAHONM TPYOKOW MAeT HenocpefCTBEHHO K HV pazbéMam Mn B BEPCUAX
C AByMs TPyOKaMM K KOHTaKTaM pesie CeleKTopa nsnyyarens.

3mepeHHOe HanpskeHue ¢ Bbixogos cxem TXHVP ... n TXHVN ... (+ kB FEEDB, GND; n -kB
FEEDB, GND) n BbIxofbl Ans U3MEPEHHOro ToKa aHofa U Katoga (+ MA FEEDB, GND; u -MA
FEEDB, GND) noakntovatotcsa K J1 (aHoAHasi CTopoHa) 1 J2 (kaTofHas CTOpPOHa) CeTeBOW NnaThbl
TXDIV .... 9T1 nogknoyeHns BHyTpy 6aka. LLIYHTbI 419 U3MepeHnin aHOAHbIX TOKOB pa3MeLLEeHbl
Ha ceteBoli nnate TXDIV .... 3HayeHWs HanpsHKEHWIA U TOKOB O6paTHOM CBA3WN BbIBOAATCA U3
BbICOKOBO/IbTHOI0 6aka yepe3 J3 TXDIV ... n nocTtynaet Ha ceTeByto niaty TXCON ....

HanpsbkeHne nuTaHms Ha TpaHCOPMAaTOpbl Hakasa NocTynatoT ¢ ceTeBoit nnatebl TXFIL ... yepes
J5 (ceteBoit nnatel TXDIV ...). Bbixofbl TpaHC(OPMATOPOB Hakana WAyT HErnocpeiCTBEHHO K
KaToAHOW cTopoHe HV pasbéma mnvM B BepcusxX ABYX TPYOOK K KOHTaKTaM pefie cenekTtopa
TPyO6KM.

Pene cenektopa Tpy6Ku ynpaBnsieTCs HEMOCPeACTBEHHO CUrHanamu ¢ ceTeBoil nnatbl TXGPS ...
BXxogawmmn B HV 6ak yepes J6 cetesoin nnatel TXDIV .... Pene nepekntoyaeT nutaHue aHopa-
Katoga u HakanoB mexagy TUBEL (Tpybka 1) u TUBE2 (Tpybka 2) B HV 6ake. MexaHn3m
cenektopa Tpy6kn obecneymBaeT HEO6XOAMMbIE YCUNNA NS KOHTAKTOB B 06eMX No3uuumsx, Tak,
4TO6bl CONEHoMA Obln BK/KOYEH TOMBKO B TeUYeHWe MNepeksItodeHns mexay nosuumsmu. Korpa
HWKAKOro MepeKk/ItoYeHNs He NPOUCXOANUT, CONEHOMA He BK/IHOUEH M TaKMM 06pa3oM He HarpeBaeT
6ak. Cenektop TpyoKun 060py0BaH AaTUMKOM MO3ULMKN, KOTOPbIA 06ecneynBaeT 06paTHYHO CBA3b
Aans ceteBoi nnatbl TXGPS ...

HASHAYEHNA KOHTAKTOB PA3SBEMOB HV BAKA
PL1, PL2
PL1 - BbICOKOYACTOTHbI BXOA OCHOBHOIO MUTaHNA
PL2 - BbICOKOYACTOTHbIA BXO/, OCHOBHOIO NUTaHNs
J1 - curHanbl 06paTHOM CBA3WN NOMOXKUTE/TbHOM CTOPOHbI (aHoAa) U3 HV cxembl:

J1.1 - + KB curHan obpaTtHoii cBA3M
J1.2 - + MA NOAK/OYEHME TOKOBOIO LIYHTA
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J1.3 - 06wt
J1 BHYTpY 6aka, He JOCTYMEH CHapPYXW

J2 - curHanbl 06paTHOM CBA3M OTPULLATE/TIbHON CTOPOHBI (KaToaa) U3 HV cxembl:
J2.1 - - KB curHan obpaTHOM CBA3N
J2.2 - - MA nogKntoyeHre TOKOBOIO LIYHTa
J2.3 - 06w

J2 BHYTpK 6aka, He JOCTYMNeH CHapYyXXu

J3 - BbIX0[, CUIHA/10B 06pPaTHOM CBA3M:
J3.1 - + KB curHan obpartHoi1 cBA3m
J3.2 - - KB curHan obpaTHON CBA3
J3.3 - + MA nofKntoYeHne TOKOBOTO LLYHTa
J3.4 - - MA NoAKOYeHre TOKOBOIO LUYHTa
J3.5 - 06wt

J5 - obecneyeHme NMTaHUA TPAHCHOPMATOPOB HaKasa:
J5.1 - nepBMyHas 06MOTKa TpaHcdopmaTopa Hakasa 6onbworo okyca (LF)
J5.2 - nepBnyHas 06MOTKa TpaHcgopmMaTopa Hakana 6onbLioro okyca (LF)
J5.3 - nepBmyHasa 06MOTKa TpaHCc(opmMaTopa Hakana masioro ¢okyca (SF)
J5.4 - nepBmyHas 06MOTKa TpaHc(opmMaTopa Hakana masioro gokyca (SF)

J6 — ynpaBneHne NepeKsitoyeHnem Tpy6oK
J6. 1 - BbIBO/ AaTuMKa nosunumm (Bo3BpalleHHas gasa)
J6. 2 - 06LMI1 coneHoMAA M AaTymKa No3numm (hasa, He BKIHOYEH)
J6. 3 - coneHowng (HelTpasnb, BKNHOYEHME)

GND - nogknoyeHmne 3asemneHns K HV 6aky

TUBEL (TPYBKA 1) AHOA

TUBEL (TPYBKA 1) KATOA  TMoAKnto4eHUs peHTreHOBCKMX U3y4vaTenei
TUBE2 (TPYBKA 2) AHO/,

TUBE2 (TPYBKA 2) KATO/,

MOWNCK HEVUCIMPABHOCTEW

Hwn oaHa 13 HencnpaBHocTeil HV 6aka He MOXeT BbITb BOCCTAHOB/IEHA Ha MecTe. [etheKTHbIN 6aK
[O/MKEH ObITb BO3BPALLEH M3rOTOBUTESIO 419 PEMOHTA.

He 3abbiBaiiTe 06Llee npaBuio, YTOObl MPefOTBPaTUTbL MOPaKEHME HaMpPsHKEHVMEM WU
noBpexaeHna Bbl J0MKHbI YA0CTOBEPUTBLCA, YTO CeTeBOe NMUTaHMe NMOIHOCTbIO OTKKOUEHO U
OCHOBHasa KOHAeHcaTopHas 6aTapes MOMHOCTBLIO paspsXeHa Mepes PEMOHTOM reHepaTopa
N N60ro ero KOMMOHeHTa.
BbICOKOBONBTHbIN TpaHchopmMaTop
VimetoTcs TpM AOCTYMHbIE TOYKM A/ MPOBEPKM BbICOKOBO/IbTHOIO TpaHcopmaTopa:

1. C BbIK/HOYEHHOrO reHeparopa yganute kabenn ot PL1 n PL2. NpoBepbTe CONPOTUBNEHME

ommeTpoM. ConpoTuBAeHWe MeXxay Knemmamu CbaKTI/I‘—IECKI/I [O/MKHO KaK KOpPOTKOe
3aMblKaHue. Ecnv umeetcst 6eCKOHEUHOe CONpOoOTUB/IEHNE, 6ak [OMKEH ObITb BOCCTAHOB/IEH.
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2. C BbIKNKOYEHHOrO reHeparopa ypanute kabenn ot PL1 u PL2. lpoBepbTe CONPOTUBNEHME
mexay PL1 » BUHTOM 3a3eMneHus, 3ateM mexay PL2 n BUHTOM 3a3emneHuns. ConpoTusieHue
MeXay KremMamu LO/MKHO 6eckoHeuHoe. ECnv mMMeeTcs KOPOTKOE 3aMblkaHue, 6aK [O/KeH
ObITb BOCCTAHOB/EH.

3. Mepeg aToil npouenypor n3MepeHnss B ** CxeMax 0bpaTHOM cBA3W ** (crefyroLLas rnasa)
[O/MKHa ObITb BbINO/HeHa. Ecny reHepatop paboTaeT, TO CUMMETPUS BbIXO4A MOXET ObITb
npoBepeHa. Bam noTpebyeTcs AByXKaHa/lbHbIA ocuunnorpad ¢ namatbio. [ns mccnefoBaHUs
noakntountecb K TP1 n TP2 cetesoii nnaTel TXCON7 1 nx 06LWMIA BbIBOA K 3eM/e CETEBOW
nnatel TXCON7. YcTaHOBUTE BEPTUKa/bHYK 4yBCTBMTENbHOCTb 500MV/gen wnu 1V/DIV.
[Henaiite kKopoTkoe (10 - 40ms) BK/tOYeHMe akcnosunymmn Ha 40, 60 1 80kB ¢ aHO4HLIM TOKOM
100MA, 1 Habnogarite opMbl UMMYNbCOB. OHM A0MKHBbI GbITb OAMHAKOBLIMW, €cin 6bl He
nonapHocTs (TPl otpuuatensHas, TP2 mnonoxwurenbHas). [Mocne nepexofHbIX MpoLeccoB
(nepBble HECKO/IbKO MWIMCEKYH[) BEIMYMHA CUTHANIOB JO/MKHA ObITb MAeHTUYHA 5 %. Ecnu
NMeroTCA bonbLUMe pasnnums, Haubonee BepoATHas Npob6siemMa C OAHWMM M3 BbINPAMUTENbHbBIX
mogayneid. B aTom cnyyae 6aK A0MKeH 6bITb BOCCTAHOB/EH.

CxeMmbl 06paTHOI CBA3N

C BbIK/THOYEHHOTr 0 reHepaTopa yaanatoT Kabenb 13 J3 HV 6aka. Vi3mepuTe cOnpoTUBEHNE MEXAY
CnefyroWmmMuy BblBogaMK J3:

Howmep Mosuymm | ConpoTuBieHMe
1 1-5 75+2.5 KOM
2 2-5 75£2.5 KOM
3 3-5 2+0.2 Om
4 4-5 2+0.2 Om

Ecnu no60oe 13 namepsiemMbIx CONPOTUBNEHNIA HE COOTBETCTBYET UM MMEETCS B0/bLLIOE pasinyne
mexay namepeHusMmn 1 m 2 nnm 3 n 4 (To ecTb Npobrema CMMMETPUK), TO Hanbosnee BEPOSTHO,
npo6nema co CXxeMori 0bpaTHoM cBA3n 1 HV 6ak fomkeH ObITb BOCCTAHOB/IEH.

TpaHchopmaTopbl HaKaa

TpaHcthopMaTopbl HUTK JOMKHbI ObITh NPOBEPEHbI COTNACHO CUrHANAaM CefyHOLLENA rnaBbl:
TXFIL5 CETEBAA NMNATA HAKAJIA
TEOPUA N TNMPOBEPKA PABOTDI

CeneKkTop TpyoKmM

1. Ecnn nmeetca npo6nema ¢ paboToil ceniektopa TPYOKW, BbIK/IKOYAOT reHepatop M cHavana
NPOBEPSAIOT Kaxabli NpoBog Kabensa mexay TXGPS5 / J10 u TXHVT2 / J6 cpaBHMBas c
CXEMHbIM PeLLEHNEM OCHOBHOW CXEMbI FreHepaTopa.

2. Ecnn kabenb ncnpaseH, OTKOUNTe Kabenb 0T J10 TXGPS5. N3MepbTe CONPOTUBEHNE MEXAY
BbiBOgaMM 1 1 2 pa3béma Kabens. ConpoTueneHne LOMKHO 6biTb 0T 20 go 60 OM. Ecim oHo
0ECKOHEYHOCTb MNN KOPOTKO3aMKHYTO, KaTyllka CO/IeHOMZa BEpOoATHO HewcrpaBHa U 6ak
[O/MKEH OTMNPaBUTLCA A1 PEMOHTA.
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3. Ha pasbéme ypaneHHoro kabens J10 TXGPS5 n3MepsroT CONpOTHBIIEHNE MEXAY BbiBOAAMU 2 U
3. ConpoTuBneHne LO/MKHO 6blTb BECKOHEYHOCTb WU/IM KOPOTKOE 3aMblkaHue (B 3aBUCUMOCTU OT
TeKyLUeli Mo3uumm cenekTopa TpyoKu).
3atem nposepbTe paboTy cenekTopa TPYOKM, nogknoumTe HanpshkeHne 220 ¢ 240V AC mexay
BbiBOJaMM 1 1 2 pa3béMa Kabens npubnusntenbHo 1 cekyHay. Cenektop TPy6KM [O/mKeH
MePeKNYNTLCA B MPOTUBOMOMIOXKHYHO MO3ULMIO, KOTOPYHO Bbl AO/mMKHBI cablwatk. Ecnv Bol
CMbILLNTE DKYXOKALLWIA 3BYK, HO He OT/IMYHYKO paboTy MepemeLLaoLlerocs MexaHusma, TO
CeneKkTop TPYOKM BEPOATHO 3aK/INHWA U JOMKEH ObITb BOCCTAHOB/IEH.

4. Ecnu nepeksioveHme NpoucxXoamnso, Kak onmcaHo, U3MepbTe CONPOTUBNEHNE MEXAY BblBOAAMU
2 1 3 Ha pa3béme Kabens. Tenepb OHO ByAET NPOTUBOMNOMNOXHO MPeablayLLEMY U3MEPEHUIO, TO
eCTb eC/n 6b110 KOPOTKOE 3aMblKaHue, Tenepb 3T0 AO/MKHO ObITb 6ECKOHEYHO 1 HA060POT. Ecnun
3TO He TaK, BEPOATHO HEWCMNPaBHOCTb B AaT4MKe MO3NLUA, U OH [O/MKEH ObITb BOCCTAHOB/IEH.

5. Ecnv npuumHa npobnembl He HailaeHa, HO MMEETCA BCe elle HeMCrpaBHOCTb Hakana Waum
npo6nema Bbigaun HV, HO oCTanbHas 4acTb CXEM reHepaTopa (YHKUMOHMPYET NpaBu/bHO,
BEPOSAITHO OAMH UK 6OJbLUee KOMMYECTBO KOHTAKTOB CENeKTopa TPYOKWM MOBPEXAEHbl U
CTanu pa3ouTbiMK. CenekTop TPYOKM A0/MKEH 6bITb BOCCTAHOB/IEH.
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BbICOKOBO/IbTHbIV BAK (TXHVT3)
TEOPUA PABOTbI N1 CEPBUCHAA MHCTPYKLUNA

TEOPUA PABOTbI

IMetoTCst HECKOMBbKO BapvaHTOB BbICOKOBO/bTHbLIX 6akoB TXHVT3, ¢ pa3nnyHbIMK NepPBUYHBIMM
1 BTOPUYHBIMU HAMPSXKEHUAMU, KOIMYECTBA 0OMOTOK M MOLK/MOUYEHHbIX TPYOOK. VIX KOHCTPYKLWS,
OCHOBHas paboTa W NOAKMOYEHNA Te ke camble. CriefoBaTesibHO, 3TOT AOKYMEHT OMUCHIBAET
paboTy OfHOr0 1 pas3nnynsa 6yayT OTMeYeHbl rAe 3TO NPUCYTCTBYET.

BbICOKOBO/bTHBIA 6aK COCTOUT M3 BbICOKOBONLTHOIO TpaHcgopmatopa (TR1 HIGH VOLTAGE
TRANSFORMER)? MonoXuTeNbHOro v 0TpULaTeNnbHOro BbiNpAMUTeNbHbIX 610koB (TXHVPL0,
TXHVN10), ofgHOn napbl BbICOKOBOMbTHLIX pa3bémoB (TUBE1 ANODE / PL3 n TUBE1L
CATHODE / PL4), pBa TpaHctopmaTtopa Hakana (TR2 n TR3), ceTteBoit nnatbl (TXDIV16)
MHTepdeiica CBA3M W BblLAYM KOHTPOMUPYHOLMX CUTHAMIOB, K KOTOPOW MOAK/HOYEHbl AaTUUKM
TemnepaTypbl U AaeneHus (pakynbTaTuBHO), U Nnatbl nutaHna (TXHF1) gna TpaHchopmaTopos
Hakana.

Cuctema nepsuyHbIX 06MOTOK HV TpaHcthopmaTopa NOAKIHYaeTCH BHYTPU K MeAHbIM KOHTaKTaMm
PL1 n PL2. (B HeKOTOpbIX BepCcUAX MOXET MpucyTcTBoBaTb L1 BHyTpM 6aka.) BTopuuHble
00MOTKM MOAKNHOYAKTCA K BbinpamuTesnibHbiM 6710kam TXHVP10 n TXHVN10, n cxemam
n3mepeHunii. x soiBogbl (+ kKB BbIXO[, -kB BbIXO[) (+kB OUTPUT, -kB OUTPUT) uayt
HernocpefcTBEHHO K HV pasbémam.

i3amepeHHOe HanpskeHue ¢ Bbixogos cxeM TXHVP10 n TXHVN10 (+ kB FEEDB, GND; n -kB
FEEDB, GND) u BbIxofbl 415 U3MEPEHHOr0 TOKa aHofa u Katoga (+ mA FEEDB, GND; n -MA
FEEDB, GND) nogkntovatotcst K J1 (aHogHast CTOpoHa) 1 J2 (KaTofHas CTOpOHa) CEeTeBOM nnatbl
TXDIV16. 371 nogkntoyeHns BHYTpU 6aka. LLIyHTbI AN n3MepeHuii aHOLHbIX TOKOB pa3MeLLeHbl
Ha ceTeBoii nnate TXDIV16. 3HaueHNs HanpsXeHWA U TOKOB 06paTHOW CBA3WN BbIBOAATCS U3
BbICOKOBO/IbTHOI0 6akKa Yepe3 J3 TXDIV16, n noctynaet Ha ceTeByto nnaty TXCON?7.

daKynbTaT1BHO YCTaHOB/EHHbIN AaTUMK TemnepaTypbl NoAKntovaeTcs K J6 /1,2 nnatel TXDIV16.
PaKynbTaTUBHO YCTAHOB/EHHbIN JaTUMK AaBneHus nogkntodaeTca K J6 /2,3 nnatel TXDIV16.

HanpspkeHune nuTaHWs Ha TpaHCOPMAaTOpPbl Hakana NocTynatoT ¢ ceTeBoi nnaTbl TXFILS vepes J1
ceteBoii nnatbl TXHVF1. Bbixogbl TpaHCHOPMATOPOB HaKasia uayT HEMOCPEACTBEHHO K KaTOAHOM
CTopoHe HV pasbéma.

HASHAYEHNA KOHTAKTOB PA3SBEMOB HV BAKA

PL1, PL2
PL1 - BbICOKOYACTOTHbI BXO OCHOBHOIO NUTaHNS
PL2 - BbICOKOYACTOTHbI BXO, OCHOBHOIO NUTaHNS

TXDIV16 / J1 - curHasnbl 06paTHO CBA3M NOOXUTENIbHOW CTOPOHbI (aHoAa) 13 HV cxeMbl:
J1.1 - + KB curHan obpartHoi1 cBA3M
J1.2 - + MA NogKH0YeHMe TOKOBOTO LLYHTa
J1.3 - 06w
J1 BHyTpK 6aka, He OCTYMNeH CHapyXu

TXDIV16 / J2 - curHasibl 06paTHON CBA3M OTpULLATEIbHOM CTOPOHBI (KaTtoa) u3 HV cxembl:
J2.1 - - KB curHan obpaTHOi CBA3N
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J2.2 - - MA NoaKoYeHre TOKOBOTO LUYHTa
J2.3 - 06wt

J2 BHYTpU 6aKa, He IOCTYMEH CHapYXK

TXDIV16 / J3 - BbIX0f CUTHaN0B 06paTHOM CBA3N:
J3.1 - + KB curHan obpartHoii cBsA3m
J3.2 - - kKB curHan obpaTHol CBA3M
J3.3 - + MA NoAKNHOYEHWe TOKOBOTO LLYHTa
J3.4 - - MA NOAKNHOYEHMe TOKOBOIO LLYHTa
J3.5 - 06K

TXHVF1/J5 - obecneveHne NnnuTaHns TpaHcopMaTopoB HakKana:
J5.1 - nepBmyHas 06MOTKa TpaHc(opmaTopa Hakana 60bLworo gokyca (LF)
J5.2 - nepBmyHas 06MOTKa TpaHc(opmaTopa Hakana 6onboro gokyca (LF)
J5.3 - nepBnyHas 06MOTKa TpaHcopmMaTopa Hakana masioro gokyca (SF)
J5.4 - nepBMyHas 06MOTKa TpaHCc(opmMaTopa Hakana masnoro ¢okyca (SF)

TXDIV16 / J6 — paTunku Temnepartypbl N aB/ieHNS
J6. 1 - BbIBOA faTuMKa TeMnepaTtypsl
J6. 2 - 06LLUMIA JaTYUMKOB TeMnepaTypbl U AaBeHns
J6. 3 — fjaTuuK gasneHus

GND - nogkntoyeHue 3azeMneHms K HV 6aky

TUBEL (TPYBKA 1) AHO/
TUBEL (TPYBKA 1) KATO/[,  ToAKAYeHNs peHTreHOBCKUX M3nyyvaTenei

MOWCK HENCTMPABHOCTEW

Hwn oaHa 13 HencnpaBHocTe HV 6aka He MOXeT BbITb BOCCTAHOB/EHA Ha MecTe. [etheKTHbIN 6aK
[O/MKEH ObITb BO3BPALLEH M3rOTOBUTESIO /19 PEMOHTA.

He 3abbiBaiiTe o06Lliee npaBuio, YTOObI NPeaoTBPaTUTb MOPaXKeHWe HamnpsKeHWEM Wan
noBpexaeHnst Bbl AOMKHbI Y0CTOBEPUTLCS, YUTO CETEBOE NMUTAHNE NO/THOCTHI OTKJ/THOYEHO U
OCHOBHasi KOHAeHcaTOpHas 6aTtapes MO/THOCTbIO PaspsiKeHa nepef PEMOHTOM reHepaTopa
WA N1060ro ero KOMMoOHeHTA.

BbICOKOBONBTHbIN TpaHchopmMaTop

VimeroTcs Tpy AOCTYMHbIE TOYKMN A/ MPOBEPKM BbICOKOBO/IbTHOIO TpaHcopmaTopa:

1. C BbIK/IlOYEHHOrO reHepatopa yganute kKabenn ot PL1 n PL2. IposepbTe CONPOTUBNEHME
oMMeTpoM. CONpoTUB/IEHVE MEXAY KneMMaMu (DaKTUYECKU LO/MKHO KakK KOPOTKOe 3aMblKaHue.
Ecnn umeeTcsi 6ecKoHEUYHOE COMPOTUBNEHNE, 6aK AO/MKEH BbITb BOCCTAHOB/IEH.

2. C BbIKKOYEHHOrO reHepartopa yaanute kKabenn ot PL1 mn PL2. lpoBepbTe CONPOTUBMEHME
mexay PL1 » BUHTOM 3a3eMneHus, 3ateM mexay PL2 n BUHTOM 3a3emneHuns. ConpoTusieHue

Mexay Knemmamm Ao/mHKHO 6eckoHeyHoe. Ecnu nmveetcs KOPOTKOE 3aMblKaHWUE, 6ak [O/KEH
ObITb BOCCTAHOB/IEH.
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3. Mepepg 3TMM npoueaypa namepeHns B ' CxeMax obpaTHoW cBsA3m ' (cnegytowas rnaea)
[O/MKHa ObITb BbINO/HeHA. Ecnm reHepatop paboTaeT, TO CUMMETPUS BbIXO4A MOXET ObITb
npoBepeHa. Bam noTpebyeTcs AByXKaHa/lbHbIA ocuunanorpad ¢ namatbi. a8 mccnesoBaHUs
noakntountecb K TP1 n TP2 ceteBoii nnatbl TXCON7 1 X 06WMIA BbIBOA K 3eM/e CETEBOW
nnatel TXCONT7. YcTaHOBUTE BepPTUKa/IbHYHO 4yBCTBUTENbHOCTL 500MV/gen wnn 1V/DIV.
[Henaiite kKopoTkoe (10 - 40ms) BKOUeHMe akcnosunymmn Ha 40, 60 1 80kB ¢ aHOAHLIM TOKOM
100MA, 1 Habnopante Gopmbl UMMYNLCOB. OHU [O/MKHbI OblTb OAMHAKOBLIMMW, €Cn Obl He
nonapHocts (TPl oTpuuatensHas, TP2 mnonoxwuTenbHas). [Mocne nepexofHbIX MpoLeccoB
(nepBble HECKO/IbKO MWIMCEKYH[) BEIMYMHA CUTHANIOB JO/MKHA ObITb MAeHTUYHA 5 %. Ecnn
NMeroTCA bonbLUMe pasnnums, Haubosee BepoATHas NpobsiemMa C OAHWMM M3 BbINPAMUTENbHBIX
moaynen. B aTom cnyyae 6ak A0MKeH O6bITb BOCCTAHOB/EH.

CxeMbl 06paTHOI CBA3N

C BbIK/IIOYEHHOTO reHepartopa yaanaoT Kabenb u3 J3 HV 6aka. V3mepuTe conpoTuBneHne Mexay
CnefyroWmMn BbiBOgaMM J3:

Howmep Mosnunn ConpoTtueneHne
1 1-5 75+2.5 KOM

2 2-5 75£2.5 KOMm

3 3-5 2+0.2 Om

4 4-5 2+0.2 Om

Ecnu noboe 13 n3mMepsemMbiX CONPOTUBNEHUIA HE COOTBETCTBYET UK MMeeTCs BO/bLLIOE pasnuyme
Mexzay mamepeHusmmn 1 1 2 unn 3 n 4 (To ecTb NpobaeMa CUMMeTPUKM), TO Hanbonee BepOSTHO,
npo6nema co cxemori 0bpaTHo cBA3n 1 HV 6ak gomkeH ObITb BOCCTAHOB/IEH.

TpaHchopmaTopbl HaKana
TpaHchopmaTopbl HUTK JO/MKHbI ObITb MPOBEPEHbI COrMTACHO CUMHaNaM CNefyHLLEN rNaBbl:

TXFILS CETEBAA NJIATA HAKAJIA
TEOPUA N TTPOBEPKA PABOTHI
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TexHU4eckKoe onucaHue nNuTaroLLero ycrpoictea TOP-X
3AMEHA MOAY/IEN IGBT 1 YTNPABNAOLLMX MNJIAT TXIGB3

OnucaHnsa M3MepUTeSIbHBLIX COCO60B M NPOTOKO/bI 4151 3aMeHbl Ha MecTe Mogyneit IGBT 60/bLLIOi
MOLLIHOCTW 1 ynpasnsitoLLe nnat TXIGB3

KOHTpPO/IbHbIE M3MepeHns 06513aTe/IbHO BbINOMHSKOTCS Ha HencnpaBHbIX MOAYNAX IGBT.

[ns NOMOLLM HaXOXAEHWS1 NMPUUMHBI HEUCNPABHOCTW B C/lydae MPEeAnofiaraeMoii Win AeiCTBUTE/bHON
HeucnpasHocT mogynst IGBT wan ynpasnstoLuein uenv TXIGB3 cmoTpy elue BocbMyto rasy "' OnucaHie
paboTbl 1 METO/bI PEMOHTA BCrIOMOraTe/IlbHOro 6/10Ka nuTaHua TXGPS4™.

[ns yTouHeHUs mecTa HewcnpasHocT mogym IGBT w ynpasnstowein uenv TXIGB3 Hago BbINOIHATL
HUKe OnucaHHble KOHTPO/bHbIE W3MEPEHUA W PesynbTaTbl M3MEPEeHWs 3anucaTb B MPUIOXKEHHOM
[oKymeHTe: " [NpoTokon HencnpasHocTU IGBT n TXIGB3 " Hymepauya nyHKTOB Onm1caHys U3MepeHus v
MPOTOKO/a 0AMHAKOBas.

OnwucaHve HENCTPaBHOCTUN:

1. Tlpy BKNKOYEHWMN 3KCMO3WLMW BCerga ronydvaem Hagnucb Ha 3kpaHe nyneta: " BEAM FAULT™
(oLLMBKa M3nyyeHUs) 1 OLHOBPEMEHHO C 3TUM MoKa3aH e CBETOAMO0B HEUCNPaBHOCT: -

- B Ccyyae ynpaenstoLLelt nnatbl TXCONS ceetutcs ceetoanog D52 (CURR. LIM / SYMMETRY)
nwm/ n D65 (BBC) 1 D88 (ERROR),
- B cnyyae ynpasnstoLleli nnatel TXCONG6/ 7 ceetutest ceetogmog D22 (IGBT OVERCURRENT)
nnn ceetoguog D31 (INVERTER OVERCURRENT ) wim D29 (MA OVERCURRENT ) nnm Bce
oK 7 eLe
cetutcs D35 (BEAM FAULT).

2. V13mepeHHoe HanpshkeHue Ha aHoge O BosbT.
KOHTPOJIbHbIE M3SMEPEHUA

1 MexaHnyeckuii ocMoTp Moayneid IGBT. ocne noiHOro BbIKMKOUEHUS FeHepaTopa U ero OTK/IKYeHUs
OT CeTW NoAOXKAaTb 10 MUHYT, YTOGbI B MOMHOCTBLIO Pa3PAAWIICA KOHAEHCaTOpHas Gatapes. MocMoTpeTh
MeXaHMYeCKYHO LieNIoCTHOCTL Mogyneit IGBT. Ecnm Ha Kakom 6o mogyne IGBT HaxoguTes TPeLLwHa,
Torfa [asbHelilume WUCCMefioBaHWA He Haflo BbIMOMHATb, Hado MeHATb 06a Mogyns IGBT wu
ynpasnstoLpe ueny TXIGB3.

2. TMposepka BCTPOEHHbIX TPaH31CTOPOB n Anopaos mozyneu IGBT. Ecnmn
CHapy)XXM He HaW/M HeUCrNpaBHOCTEN, Torga C MOMOLUbIO TecTepa - BblopaB  (DYHKUMIO
M3MepeHns avoda - MpPOBepsieM WCMPaBHOCTb AMOLOB MeXAy MOLUHbIMM BbiBofamn C2E1 - E2,
n C2E1 - C1 mopynein IGBT B 06omx HanpaBneHusx (puc. 1 ). Ecnm oTpuuaTebHbIA BbIBOA
M3MepUTE/IbHOro HanpsixeHus (06b14HO ¢ Hagnmcblo COM Ha TecTepe ) B MePBOM C/ly4ae BK/IOUaEM
Ha BbiBog C2E1, a BTOpoM c/yyae Ha BbiBoge C1, TecTep LOMKEH MOKa3sbIBaTb HANPSKeHWE B Npeaenax
0.28 - 0.35 B, ec/m mogynb IGBT mcnpaBHbIi. B 06paTHOM HarnpasfieHun TecTep AO/MKeH MoKasbIBaTh
BECKOHEUHOCTb MM MOCTOAHHO YBENMUMBAIOLLIEECS 3HAYEHME HanpshkeHUs. Ecnm Mexay BbiBOgaMu B
000MX HarpaBneHNAX M3MepPsieM KOPOTKOe 3aMblkaHVe WM GeCKOHEYHOe 3HaueHue, TOrja AaHHbIA
MOZAY/b HEUCMPaBHbIA, He HAAO0 BbINOHATL JAABHEWLLNE U3MEPEHWS, Haao MeHsATb 06a moayns IGBT u
ynpasnatowye uenu TXIGBS.
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3. Mposepka ynpasnstoLmx Bxogos Mogyns IGBT. Ecim no npeablayLlim myHKTam Bee 6b110 B Mopsiake,
HaJ0 OTK/KOYNTL YNPaB/AOLLYE Mapbl MPOBOAOB OT pasbeMoB Bl - E1 n B2 - E2. Bbibupatb (yHKLWIO
TecTepa U3MepeHne Anoga - U3MepuTb B 060MX HanpaBneHnsX Mexay Bbisogamm B1-E1 n B2- E2. Bo
BCEX C/lyyasx TecTep AO/DKEH MOKa3blBaTb GECKOHEUHOE 3HaYeHWe. ECiv pesynbTar n3MepeHns 04eHb
Masioe 3HaueHme MM KopoTKoe 3ambikaHue (O B), Toraa faHHbIA Moy b HEMCNPaBHbI, AanbHeLLInE
M3MEPEHNSI He Hafo BbINOMHATb, HAA0 MeHsiTb 06a moayns IGBT u ynpasnstowme uenn TXIGB3.
V3vepeHus MOXHO BbIMOMHATL U B (PYHKUMM TecTepa - W3MEPEHVe COMpOTUB/EHWS. Pesynbtar
M3MepPEHVS NOLXOAALLWIA, eCNM U3MEPSEMOE 3HaueHMe 6ECKOHEYHOCTb UM MOCTOSHHO YBE/IMUMBAEMbIE
MErombl. VI3MepeHVs JO/MKHbI BbINO/HATLCA ObICTPO, M MOC/E OKOHYaHWS U3MEPEHWIA (OCOBEHHO Mpw
C/ydan 1crpaBHbIX Mogyneli IGBT) Hemea/leHHO BCTaBUTb YpaBstoLLyie NMapbl MPOBOLOB 06paTHO Ha
BbIBOAbI Moaynein IGBT.

4. Mposepka curHanos ynpasnexns IGBT (ynpasnstowent uenv TXIGB3 ). Ecnm go cux nop Bce 66110 B
nopsgke, Hafo yOamMTb WM akKypaTHO M30/MpoBaThb Mapbl MPOBOLOB OT KOHAEHCATOPHOro 6/I0Ka,
KOTOpble COEIMHSAIOT CETEBOI BbINMPAMUTENbHBIV B/10K (Yepe3 APOCCent ) C KOHAEHCATOPHbLIM 6/I0KOM.
BcTaBbTe KOPOTKOE 3aMblkaHWe Ha KOHTaKTbl pasbeMa JP10 (nnatel CON 5/6/7 ) B Takum 06pa3om,
yto 6bl MpoBoda OT pasbeMa JP10 octasMchk Ha MecTe. ( Hanmpumep, NOAXOAUT MeAHbIA NpoBog C
avametpom 1 mm, B hopmbl OykBbl [M). Britodaem Bxogpl ocuuniorpada ( eciim AByXKaHa/lbHbI
ocupnorpad, To No napam ) o psag Ha KoHTakKTbl pasbeMoB J10/ 4,3 J8/1,2 J11/4,3 J9/1,2. Obume
BbIBOZb! KaHa/10B OCL/IIOrpadha nog psif BKOUAOTCA Ha KOHTaKTbI 3, 2, 3, 2 pa3beMoB.
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4.1. Mposepka ynpasneHus IGBT (ynpasnstoweli Leny TXIGB3) B AeXXypHOM COCTOSHUW. BKtovaem
reHeparop.
(Bk/oyeHre MOXKHO OCYLLIECTBNATL U3 nporpaMmbl INSTALL wnm oT nynbTa ynpasneHws). MNocne
NOSIBMIEHUSA MUTAIOLLIMX HaNPSPKEHWIA Ha pasbemax J10/4,3 J8/1,2 J11/4,3 J9/1,2 fOMKHO 6biTb
oTpuuaTesnibHoe HanpsxeHve - 4,5 £1 B. Ecin pesynbTtarbl Nepeoro ¥ BTOPOro M3MepeHus b
MoAX0AsLLYe, HO Terepb Ha KakoM-Mb0 pasbeme He noaxoaslme 3HadeHve wim O B, Torga nnara
HeucrnpasHa, NPUXOAWTCA MeHSTL MNaTy. B aToM criyyae fanbHeiLlee U3MepeHus He Hafo Aenatb.

4.2. Mposepka yrpasneHns IGBT (ynpasnstowein uenm TXIGB3) B paboyeM pexxmie..
Ecnm pesynbTaT npedblayllero vamepeHus Obln MOAXOASALLUMIA, TOrga MyCKaem 3KCMo3UUMKO W13
nporpammbl INSTALL v OT ny/bTa ynpasneHus ¢ napameTpamu: mManbiii okyc, 40 kB, 40-10
MCEK., /Itobble MA WM KO Hakana ( 3TO He UrpaeT pofib, Befb He BY/ET BbIXOLHOIO HamnpshKeHve 1
He OyeT Toka aHoza ).
B npovexyTke BpemMeHM 3-5 MCeK. OT Hayaia 3KCMovUMW Hafo COXPaHATb KpuBble Ha
ocuunnorpada. 310 BaXKHO, Beflb 6€3 BbIXOLHOIO HanpshkeHus yepe3 10 MCceK. reHepupyeTcs CUrHan
HevicnpasHocTy ( BEAM FAULT) 1 npekpaLlaeTcs 3KCrosuLms.
Mpw NpasubHON paboTe, KpUBbIE Ha OCLNNIOrpade COOTBETCTBYHOT KPMBbLIM Ha pUC. 2.
Ha puc. 2. 3HaueHunsa cnegyrowme:  -U=-45+1B, + U=+15 +1,5-2 B,

T2 =3,8-4,2 mocek, T1 =47 - 53 MocekK.
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lMocre OKOHYaHKS M3MePEHIS BbIK/OUMTE reHepaTop. BeTaBbTe 06paTHO yaasieHHble MPOBOAA Ha
KOHAEHCaTOPHb I 6/10K. CHUMKTE KOPOTKOe 3aMblkaHKe ¢ pasbema JP10 nnatbl TXCON.

KOHTpPO/bHbIE M3MePEHS BO BPeMS 3aMeHbI 1 NOC/Ie 3ameHbl Mogy et IGBT 1 ynpaBnsitoLLgi
uenn TXIGB3 Ha MecTe 1Crnosb30BaHNA

Bo Bpems 3ameHbl Moaynein ninnmn ynpasnstoeid Leny TXIGB3 1 nocre 3Toro Hafo cobioaaTh HKe
OMnmMcaHHble npasusia CO0PKY 1 ONMUCaHMA KOHTPOSTbHBIX U3MEPEHUIA. Pe3yrbTaTbl U3MEpPeHUs 3anmncarb
B NMPWIOXEHHOM AIOKYMeHTe: "' MpOTOKO/ 151 KOHTPO/TbHbIX M3MEPEHWIA Noce 3ameHbl Mogyneit IGBT u
nnatel TXIGB3 ". Hymepauua NyHKTOB OMUCaHWsA W3MEpeHUs U NPOTOKO/a OfMHakosasd. Ecnu
MEHSIETCA TOMbKO Ynpasnstowaa nnata TXIGB3, Torga Hafo BbIMOMAHATL TOMBKO MATHIA MYHKT
onmncaHua 1 3anucaTb pesynbTaTbl B MPOTOKO/ B MATOrO MyHKTa. ["0/10BHAA YacTb MPOTOKO/A BCerga
3arosHseTc.

KOHTpPO/IbHbIE N3MepeHns

1. Mposepka HoBbIX IGBT moayrneli nepes CH0PKOIA.

Mepen COOPKO MPOBEPSEM  HAPYXKHYH)  MEXaHUYeCKyd ucrpaBHOCTM  moaynein  IGBT.
NpoBepsiem, 4To BXOAHbIE KOHTaKTbl IGBT nepneHavKynapHbl M Ha KOHTaKTax eCTb TOKOMPOBOAALLAA
ry6ka, 3aLLMLLAIOLLAA oT CTaT4ecKoro 3apssa.
yoKy pa3speLuaeTcst yaanmTb TOMbKO NPY HEMOCPEACTBEHHOM NOAKKYeHUM K nnate TXIGB3, nnm
Mnpv NpeaBapuTeSIlbHOM NU3MEPEHUI MapamMEeTPOB BCTPOEHHbIX TPaH31CTOPOB U AVOL0B!

Hazo npoBepuTb r1aaKocTb NOBEPXHOCTY paamaropa mMoayna IGBT. Ecnn BuaHa BbIMYKAOCTb WK
BOrHYTOCTb MOBEPXHOCTH, TOTa HE/b3A UCMO/Ib30BaTb AaHHbIA MOAY/b!

2. Cbopka mogyneii IGBT.
Mepen c6GOpKOM HaZo MOYMCTUTHL  COMPUKACAOLLYKOCA  MOBEPXHOCTL  Mogynd IGBT u
COMpuKacaroLLytoC  MOBEPXHOCTb  paguatopa. Hago yaaimtb  TEMNIONpOBOAHYKO MacTy C
MOBEPXHOCT pagmatopa. ConpuKacatoLLyecs rMoBepXHOCTU AO/KHbI ObiTb YNCTbIE U 0GEDKUPEHBI.
lMocne 3TOro Hago paBHOMEPHO CMa3aTb MOBEPXHOCTb Moaynst IGBT TennonposogsLeii nactoli (1.0 -
12 o)
CneuvasibHas TennonpoBoAALLas nacTa NpUHaaneXxHocTs Mogyna IGBT ang 3ameHbl.
BuHTbI, KOTOpble 3akpennatoT Moaynu IGBT K paaviaTopHO MOBEpPXHOCTM, HAAO0 3aKpy4uBaTb C
MOMOLLIbH AMHAMOMETPUYECKOTO KIKYa.

014 |1C

SUU LIS

PucyHok 3.

BHavane Hago 3aKpennsTb BUHTLI ¢ MOMeHTOM 1 H, B ouepegHocT 1-2 -3 -4 N0 pUCYHKY 3.
OKoHyaTe/IbHO HaZl0 3aKPenuTb BUHTLI C MOMeHTOM 3 H, B ouepegHocT 4-3-2-1.

BUHTLI MOLLHbLIX BbiBOgoB Moayna IGBT sakpennstoted, npu tune «MITSUBISHI» 3 H , a npu
mne «FUJI»4 H .
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Tvn 1 cepuiiHbIAi Homep Moayneid IGBT nocne cOOpKM He uMTaemble, Hado 3anucatb TWM W
CepuiAHbIA HoMep Moayneli IGBT 1 npuknemBatb Ha NnacTuHe Hag Moaynsmm IGBT.

3. TNpoBepka BCTPOEHHbIX TPaH3MUCTOPOB ¥ AM0A0B Mogyrei IGBT.

Mocne c6opkmn moayneli IGBT, Bbibrpaem DYHKLWMIO TECTEPA - U3MEPEHME AMOa - U3MEPSIEM MEXY
MOLUHbIMY BbiBOfaMn C2E1 - E2, n C2E1 - C1 mopyneit IGBT B 060ux HanpasneHusx (
PucyHok.1.) . Ecnv oTpuuatenbHbI BbIBOA ( 06bI4HO € Hagnucbito COM Ha TecTepe ) BK/OYaeM B
nepeoM Cnyyae Ha BbiBog C2EL, a BTOpOM Cryvae Ha BbiBog C1, TecTep AO/DKEH MOKa3biBaTb
HanpsbkeHne Mexxay npegenamm 0.28 - 0.35 B, ecm mogynb IGBT ucnpasHblii. B obpaTHOM
Hanpas/eHUM TecTep JO/HKEH MOKa3bIBaTb 6ECKOHEYHOCTb WM MOCTOAHHO YBE/IMUMBAEMOE 3HAYEHME
HanpsHKeHUS.

4. Tposepka yrpasnatoLLmx Bxoos mogyna IGBT.

Mo oaHON HaZo yAannThL TOKOMPOBOZASALLLYHO NYOKY Ha Bpems n3MepeHuns ¢ pasbemos Bl - E1 n B2 -
E2. (PucyHok 1.) Bblbupaem (yHKUMIO TecTepa - U3MepeHune Auvoga - U U3MepsieM B 060MX
HanpasneHusax mexay BbiBogamu Bl -E1 u B2-E2. Bo Bcex cnyvadax TecTep [O/MKEH
MOKa3blBaTb 6GECKOHEYHOCTb. [loc/e n3MepeHys MPOBOAALLYHO NYOKY HEMEe/IEHHO HAZl0 BCTaBUTb
06paTHo! VI3MepeHns MOXHO BbIMOMHATL W B (YHKUMWW TecTepa - U3MepeHne COnpPOTUBIEHMA.
PesynbTaT W3MepeHWUs MOAXOAALMIA, ecnn  M3MepeHus GEeCKOHEYHOCTb WM MOCTOSIHHO
yBeNMyMBaeMble Merombl.

5. TMposepka curHanos ynpaeneHus IGBT (ynpasnstoLueii uenm TXIGB3).

Hajo yaanutb 1 akkypaTHO M301MpOoBaTh Napbl NPOBOAOB OT KOHAEHCATOPHOrO 6/10Ka, KOTOpble
COEAVHAIOT CETEBOWN BbINPSAMUTENbHBIA 610K (Yepe3 Apoccenn) ¢ KOHAEHCATOPHLIM 6G/I0KOM.
BcTaBbTe KOpPOTKOe 3amblKaHMe Ha KOHTakTbl pasvema JP10 (nnatel CON 5/6/7) Takum
06pa3oM, YTo6bI NPoBOAA OT pasbema JP10 ocTanmch Ha MecTe. ( Hanpymep, NoaXoAnT MeAHbIR
MPOBOZ C AvameTpom 1 mm, B hopme 6yKBbl I1).

Mopkntovaem BXogp! ocuumnnorpada (ecnv AByXKaHaslbHbI ocLmnnorpad, To no napam) nogpss
Ha KOHTaKTbl pasbemoB J10 / 4,3; J8 / 1,2; J11/ 4,3; J9/ 1,2. Oblime BbIBOAbI KaHa/10B
ocuuniorpadga NoAKMHYaTCA K KOHTaKTaMm 3, 2, 3, 2 pasbeMOB.

5.1. Mposepka ynpaenenus IGBT (ynpasnstowein uenn TXIGB3) B AeXKyPHOM COCTOSIHUN.
Bkntoyaem reHepatop. (BkioueHVe MOXHO OCyLLecTB/iaTb M3 nporpamMmbl INSTALL wam ot
nynbTa ynpasneHus). Mocne NoseieHUs NUTAKOWMX HanpsiXXeHWiA, Ha pasbemax J10 / 4,3; J8 /
1,2; J11/ 4,3; J9/1,2, n3mepuTb 3TO OTpULATENbHOE HanpskeHue - 4,5 +1 B.

5.2. TMposepka ynpasneHus IGBT (ynpasnstowein uenn TXIGB3) B pabouem pexuvme.
Bkoyaem akcnosunumio 13 nporpammbl INSTALL vnv ns nynbTa ynpasneHns ¢ napaMeTpamu:
Manblii okyc, 40 KB, 40-10 mcek., Ntobble MA UK KoA Hakana ( 3TO He UrpaeT ponu, Befb He
OyZeT BbIXOLHOIO HaNPshXeHUs U He ByZeT ToKa aHoJQ).
B npomexyTke BpemeHun 3-5 MCeK. OT Hayasa 3KCMO3WLMA HaL0 COXPaHATb KpMBble Ha
ocumsnnorpade. 310 BaXHO, Befb 0e3 BbIXOAHOrO HarpshkeHus yepe3 10 Mcek. reHepupyetcs
curHan HevcrnpasHocT (BEAM FAULT) 1 npeKpaLLaeTcst 3KCro3nums.

Mpy NpaBUbHOWM paboTe, KpKBble Ha OcLm/Iorpade COOTBETCTBYHOT KPUBbLIM Ha puCyHKe 2. Ha
PUCYHKe. 2 3HayeHus cnegyrowpe: - U= - 4,5 +-1 B, + U=+15 +1,5-2 B, T2 = 3,8 - 4,2 MKCek,
T1 =47 - 53 MKCeK.

Mocne OKOHYaHUA M3MEPEHUs BbIKKOUMTE reHepaTop. BcTaBbTe 06paTHO yaa/ieHHble NpoBogda Ha
KOHEHCATOPHbI 6/10K. CHUMKTE KOPOTKOE 3aMblikaHKe ¢ pasbema JP10 nnatbl TXCON.
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