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I'Ipanma NOAKJTHOHEHNA K SJTIEKTPOCETHU
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 Ha marucTtpanu nogkrno4veHus : il
[OPOXKN He AOMKHO ObIThb 0 NEWRL 5 26
NOOKMIOYEHO HUKAKUX ApYyrux
aneKkTpoarperaToB (namnbil, ar
TOproBble aBTOMaThl,
3NEKTPOBEHTUIIATOPbI U T.1.)

* bBeroBasi 4OpOXKa [OMKHA UMETb ! | - g2
oTAenbHbIN BbIKNO4YaTenb B p— |
3neKTpoluTe.. WONEMAG-2R | 220 NEMA 6 208

* T[loTpebnsaembin TOK L " 4 )

npoceccuoHanbHOn 6erosou
Aopoxku ao 20 A
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PaboTta anektpuueckom cxemsr
(BC)

Mopenb: MX-T1 series

1. Bknrouymute nutaHue KoHconb |
(220V).

2. MCB nopaet nutaHue Ha 2
KOHCOJb. | 3

3. KoHconb nepenaet CUrHan [Turam | 1
Ha MCB, MCB nepepaer e | ] McB

0bpaTHLIU CUrHAn Ha
KOHCOJb. /‘\
4. MCB 3anyckaet OCHOBHOU DC Motor [surartens

MOTOp U ABUraTenb T EE
noabema.
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PaboTta anektpuyeckon cxembl (AC)

Mopenu : T3x,T5x , T7x, T7xe serie¢
Bnok nutaHus

-—

Bkrnitounte nutaHmne(220V).

2. Ot MCB nutaHue u aHanoroBbIiu
CUrHan nepenaeTcsa Ha
UHTepdenc-nnary

3. MWHTepdenc-nnara KoHconb
TpaHcdopmMupyeT aHaroroBbin B 3
uncppoBOU CUrHaAN M nogaeTr
NUTaHUE Ha KOHCOJb.

4. KoHconb nepenaét o6paTHbIN WHTepdencHas
umndpoBon curHan Kk nuHtepderics NnutaHme nnara
nnaTy, 3aTem ’
TpaHCchOPMUPOBAHHbLIU CUTHaN 4 2
naét Ha MCB, obpaTHyto cBA3b 1 | |
¢ MCB u KoHconblo. NMnata MCB

5. MCB 3anyckaet AC moTtop and
ABUraTtenb NoabLEMa. /N

Note: there is a power board to provide power to Asuratens ﬂnBonr:'!e'_(:nf;b
console directly in entertainments series (AC) A

CONFIDENTIAL JOHNSON




DCI| Cucrema npuBoga

\a ..." »

= BnoK mMATaHus

:::::::

WHTepdencHas
nnata /4




Delta MCB cxema noaoknro4deHunsa

TB1

:
19 o e
J16
J12 ‘

JO B2

TB1 - AC Motor Cable Socket

TB2 - Input Power Cable Socket [%
J9 - Inside Fan Cable Socket

J10 - Digital Communication Cable Socket
J12 - Elevation Motor Cable Socket

J16 - External Fan Cable Socket
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Jlormctnyeckme omnoku

Lerianuilecty
[1na onpeneneHna Koga
OLL”/]6K|/| y HeO6XOD||/|MO Engineering Mode
3anUTu B VIHXXEeHepHbIN e IR

PEXNM.
«Enter-3001-Enter»

Errors}

MCB :

Bbl MOXeTe Takke
onpenennuTb, eCTb N
Kakne-nmbo npobnemsbl C
TEM UM NHbIM Y3ITOM MO
curHanam cBeToamoaoB Ha
nnate MCB.
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DCI/Analog List

NUMBER OF ERROR / FUNCTION
BLINKS

1 2.5 Vdc Ref Status Soft Fault

2 1.85 Vdc Ref Status Soft Fault

3 Phase B Current Sensor Soft Fault

- Phase A Current Sensor Soft Fault

5 Phase C Circuit Open Soft Fault

8 Phase B Circut Open Soft Fault

7 Phase A Circuit Open Soft Fault

8 DCLink Bus Overvoltage (MAx_VDC1) Soft Fault

e Critical DCl.ink Bus Overvoltage (MAX_VDC1) Soft Fault

10 DCLink Bus Undervoltage Soft Fault

1 lllegal Speed Command Soft Fault

12 Phase Over Cumrent (RMS) Soft Fault

13 Faulty Speed Sensor Soft Fault

14 Heat Sink Over Temperature Hard Fault
15 Over Temp on Motor or Drive Hard Fault
16 Reserved N/A

17 Brake Gate Driver Fault Hard Fault
18 Phase A Low Gate Driver Fault Hard Fault
12 Phase B Low Gate Driver Fault Hard Fault
2 Phase C Low Gate Driver Fault Hard Fauit
21 Output Peak Over Current Hard Fault
2 Phase A High Gate Driver Fault Hard Fauit
23 Phase B High Gate Driver Fault Hard Fauit
24 Phase C High Gate Driver Fault Hard Fault
25 DClLink Bus Overvoltage Hard Fault
2 Reserved NA

7 Reserved N/A

28 Reserved NA

20 Reserved NA

30 Reserved NA

31 Reserved NA

32 Reserved N/A
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MX-T4x/THx Koabl owmbok

El HekkopekTHoe nonoxeHue WTOKA ABUratesns NOAbEMA

E2 HekkopekTHOe nonoxeHue WTOKA ABUraTens NOABLEMA

E3 HekkopekTHOe nonoxeHue WTOKA ABUraTens NOABLEMA

E5 HenpaesunbHas HavanbHaa ckopoctb ( otnuuHoe ot O, 8)
E6 | Runaway belt

E7 | HeucnpasHocTb aaTumka ckopoctu

E9 | Speed Range (usually caused by calibration)
E16 | Stuck key error

E18 | TIpobnema c knroyom 6esonacHocTU

E19 |C6ou TTO

Owmnbkm MoryT 6bITb pasaeneHbl Ha CBA3aHHbIE C paboTou Asuratens

= > £Q)
noavéma (E1 - E3) u aatumka ckopocTu (ckopoctbro) (ED (E)Ieva‘rion T

TlepemelyeHme u < (E1-E3)
< — Speed Errors

(E5 - E9)

CuctemHsblie WKbKU

OnepaumoHHbIe

CONFIDENTIAL JOHNSON




LUundpoBble koabl OLLNOOK

0x01A2 elevation direction is reversed(aBuratens nogbéma HenpaBuUNbHOE NOMOXEHWe LTOKa)

0x01A0 elevation is disconnected (gBuratenb nogbLEémMa- HeT NOAKIHOYEHUS)

0x0140 elevation is stalled(aBuratens nogbémMa HenpaBUIIbHOE NOJIOXKEHUe LITOKa)

0x01A1 calibration on the incline motor fails (He npoxoauT kanMbpoBKa ABUI. NoABLEMA)

0x02A0 CKopocTb 3aaéTcsl Ha Aucnree, HO NONOTHO He aABuXeTcA.)[lpoBepUTb NONoXeHUe U
COCTOsIHME AaT4yMKa CKOpPOCTHU

0x02AE checksum failure on critical novram loading Owun6ka NO

0x02AF checksum failure on non-critical novram loading Owun6ka NO

0x029F error created by the motor controller - only used for AC motors Owun6ka MCB

0x02B1 the emergency circuit on the interface board fails Npo6nembi ¢ nHTepchencom
(coeanHeHuns)

0x02B2 the emergency circuit on the interface board active lNpo6nemsbi ¢ nHTepdencom

0x04A0 the console’'s communications is lost ( lloTepsiH curHan ¢ KOHCONbLIO)

0x04A1 the motor controller board's communications is lost (MorepsH curHan ¢ MCB)
receives a command from the console with its correct packet, but the interface board

0x0441 has no function to support it.( He nogaepxnBaeTca curHan ¢ KOHCONM MHTepcencHom
nrnarTomn)

0x0442 the received commanfj code from the console is correct and is supported. CurHan c
KOHCONM NpaBUIiibHbIN N NOAAEPXKMBAETCA, HO He XBaTaeT AaHHbIX AN KOMaHAbI.

0x0301 Flash or EEPROM error Owu6ka NO

0x3A5 Failed to load program lNpo6nema c 3arpy3koun N0




DCI LED cBetoanoabl

CONFIDENTIAL JOHNSON



LED Reference OnucaHue
Designator

STATUS LED 1 Auxiliary Status LED (BcnomoratenbHei cetoamon)
LED 2 Auxiliary Status LED

LED 3 Auxiliary Status LED
LED 4 Auxiliary Status LED/Digital to Analog Output.

LED 5 nasHeI ceetoauoan/Owmnbka ceetoamona

AC LED 6 Yka3bIiBaeT NOAAETCA NU HanpaxeHue Ha wuHy DC
+VCON LED 7 YKasbIBaeT NOAAGETCA SN HanpsxeHUue Ha KOHCOonb
vDSP LED 8 YKkasbisaeT nNoaaerca nu HanpsxeHue Ha DSP
DOWN LED 9 Yka3biBaeT noaaétca nu komaHaa BHU3 Ha asuratens noavéma

uP LED 10 Yka3eiBaeT noaaérca nu komaHaa BBEPX Ha asuratens noabéma
PWM LED 11 YKka3bIsaeT eCcTb I KOMAHAG C KOHCONU HA U3MeHeHUe CKOpOCTU
SPEED LED 12 YkaseieaeT (Muras), Yto npobnemst ¢ 3HKOAEPOM.

NORMAL OPERATION

1.  LEDs1, 2 and 3 Sequence back and forth to indicate the processor is on-line and operational.

2. LED 4 is used as a discrete/analog signal to the upper console.

3. LED 5 indicates system status/mode. Currently 3 modes are defined safe mode, stand-by mode and run mode. They
are defined as follows:

a) Safe Mode - When the controllers safety relay is not energized and no error exists, LED 5 remains of f.

b) Stand-by Mode - When the safety relay is engaged but the system is not outputting an active PWM to the motor
and no error exists, LED 5 blinks off and on at a fast rate.
c) Run Mode - When the system outputs an active PWM Control signal to the motor and no error exists, LED 5
remains ON.
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Ceetoanoabl uHTepdencHoOun nnaThbl

£ Q PUR/ALIV
LED CBetoguopg OnucaHue
DIAG1 LED 1 Yka3blBaeT , 4To ecTb cBsA3b Mexay CCB u nHntepdenc-
nnaToun.
DIAG2 LED 2 YKa3biBaeT, 4To eCcTb cBA3b Mexay MCB un nirepdcenc-
nfaTou .
PWR/ALIVE LED 3 YKasbiBaeT Ha nogaepxKy HanpsbkeHus yepe3 MCB
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OunarHocTuka coodbLeHum oo owmobkax
[CumnTOoM] Ha gucnnee koHconu ownbkmn “0x01A0/ 0X01A1 / 0x01A2 / 0x0140 ”

[MpnunHa] Owmnbka aBUrarensa nogbLeéma
[PeweHue]

NMpoBepLTe coeanHeHus kabena asuratensa nogbéma c MCB.

2. Bowngute B MeHIo «HXeHepHoOro pexuma» “enter 2001 enter” Ha aucnnee
nosiBUTCA coobweHne “Engineering Mode”.

3. Bbib6epute nyHKT “Auto Calibration”, HaxxmuTe “Start" , ecnu kannbpoBka He
NOMOXeT, NoNnpoodynTe, BPYYHYI0 YCTAHOBUTL MOJIOXKEHUE LUTOKA ABUraTens
nogbéeéma. .

Bbi6epute “Manual Cal Elevation Min” HaxxmuTe“Start" gna HacTpounku.

5. [poBepbTe nepenayvy curHana c koHconu Ha MCB, npoBepbkTe cBeTtoanoabi 9 n 10
Ha MCB, ecnu oHu He ropAT, NpoBepLTe Kabesib KOHCOMU U KOHCONb . Ecnn
cBeToamMoAabl ropsT NpoBepbTe ABUrartesib nogbeéma. (PucyHok A)

6. 3ameHuTe MCB.
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OunarHocTuka coobLweHmnn oo ownbkax
[CumnTOM] Ha gucnnee koHconu ownbka “0x02A0 ”

[MpuunHa] CkopocCTb yCTaHaBNMMBaEeTCA Ha KOHCOJU, HO NMOJIOTHO He
ABUXETCH.
[PeweHue]

lNMpoBepbLTe coeanHeHMe Kabens gatymka ckopocTtu (puc A)

2. [lpoBepbTe COCTOSAHME Ha NpegMeT 3arpsA3HeHUs onTonapbl U
norioXXeHue AnUCKa.

3. [lpu BpaweHuun 6eroBoro nonoTtHa, ceeroguon Ha MCB Ne12 pnonxeH
MUraTb, €eCfii HeT-3aMeHUTe AaTYNK CKOPOCTM.

4. Ecnun pa - 3ameHUTe curHanbHbIU Kabenb MCB. (Puc B)

(Puc A) (Puc B) |
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OunarHocTuka coobLweHmnn oo ownbkax

[CumnTom] Ha aucnnee koHconu “0x02AE / 0x02AF”
[MpnynHal

Cooun nporpammMmHoro obecneyeHnsa nHrtepdencHoun nnartbl.

[PeweHue]
1. MMepe3anyctute Aopoxky( Bkn-Bbikn).
2. YctaHoBka(obHoBrneHue) O uHTepdencHoun nnatobl.

3. 3ameHuTe uHTepdgencHyro nnarty . (Puc A)
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OunarHocTuka coodbLeHum oo owmobkax

[CumnTOM] Ha aucnnee ownbka Error “0x029F”
[MpuunHa] HeT aoBUXXeHUA 6eroBoro NosfioTHa, ABUratesnb He 3anycKaeTcs.
[PewweHue]

NMpoBepbTe coeanHeHne Kabensa aatuuka ckopocTu. (Figure A)

2. lNMpoBepbLTe ONTUYECKUUN AATYMK U AUCK (Ha 3arpsisHeHUe U Mex.
noBpexaeHue)
3. KpyTHUTe 6eroBoe nosioTHO BpYy4Hyto, cBetoanon Ha MCB gomxeH

MUIHYTDb, Ecnu HeT, TO 3aMeHnUTe AaT4yukK CKOpPOCTM.

Figure A (Figure B)
CONFIDENTIAL JOHNSON




OunarHocTuka coobLweHmnn oo ownbkax

[CumnTom] Ha ancnnee koHconu “0x02B1 / 0x02B2”

[MpnuynHa]

KopoTkoe 3aMblKkaHMe B Lenn BKNHOYEHUA Kro4va 6e30nacHOCTU
[PeweHune]

1. lpoBepLTe UCNPABHOCTbL U paboTy Kro4ya 6e30nacHOCTM.
3ameHuTe ecnu Hapo (Puc A)

2. 3ameHute CCB.

CONFIDENTIAL JOHNSON



IdnarHocTtmnka coooLweHum oo owmnmbKax
[Cumntom] Ha auncnnee koHconu coobweHue “0x04A0”

MpnunHa] CBA3b C KOHCOSbLIO NOTepsAHa (HeT curHana)

PeweHue]

1. Ecnu coobuweHune “0x04A0” n Ha uHtepchencHon nnarte LED 1 He
roput. (Puc A)

2. lpoBepbTe coeauHEeHMe CUrHanbHOro nposoaa ¢ UHTepcencHon
nnaton. (Puc B)

3. 3amMeHuTe CUrHaribHbIM NPoBOA.

3amMeHUTe UHTepdenCcHyro nnaTty .
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OunarHocTuka coodbLeHum oo owmobkax

[CumnTOM] Ha gucnnee coobweHue “0x04A1”

[MpuunHal] Het curHana c MCB

[PeweHne]

1. Ecnun coobweHne“0x04A1”, n ceetoguopn Ne2 Ha uHtepchenMcCHOM nnaTe He ropwur.
(Pnc A)

2. [lpoBepbTe coeauHeHue curHanbHoro nposona MCB ¢ uHTepdencHoum nnaron .
(Puc B)

3. 3ameHuTe curHanbHbIK npoBog MCB .

3amMmeHuTe UHTepcenCcHyo nnary.

(PVIC A) (PMC B)
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OunarHocTuka coodbLeHum oo owmobkax

[CumnTOM] CoobLuieHne Ha kKoHconu “0x0441”

[MpnuynHa]

UHTepcdencHasa nnata He onpeaenseTr curHan ¢ KoHconu. Coou MO
Ha MHTepdencHoun nnare
[PewweHue]

1. lMepe3anyck [OPOXKN (BbIKN-BK)
2. O6HoBneHue MO Ha wuHTepdencHon nnare.

3. 3ameHuTe nHTepdeunucHyro nnarty. (Puc A)

Puc A
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OunarHocTuka coodbLeHum oo owmobkax

[CumnTOoM] Ha ancnnee coobweHune “0x0301”
[MpnunHa] Co6om MO CCB

[PeweHue]
1. NMepe3anyck AopoxXku (Bbikn-BKn)

2. OobHoBneHue NO CCB koHconu (Tonbko y
lNocTaBLyUuKa)

3. 3aMeHa nnaTtbl ynpaBneHus koHconu CCB.
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OwnarHocTnka coobLeHun oo onbke

[CumnTOoM] CoobweHune Ha ancnnee “0x3AS5 /
0x3A6”

[MpunumnHajl
Cooun MO (0x3A5)
Cooun MO (0x3A6).

[PeweHue]

NMepeyctaHoBuTtb M1O. 3ameHa nnaTbl.
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[1BUraTenb nogbemMa

e O6 OCHOBHbLIX OTKa3ax B pabote aoBurartens
noobeéma-coooOLaT Koabl OLUMOOK Ha agucnnee.

* MoTeHuMnomeTp - eANHCTBEHHbIN KOMMOHEHT B
ABUraTesne, KOTOpPbIA MOXeT ObITb cpa3y
npoTecTUpPOBaH U onpeaerneHa HeMCNnpPaBHOCTD.
WcnpaBHOCTbL ABUraTtens MOXHO onpeaenuTb
TecTepoM U3MepuB COMpPOTUBIIEHUE
noTeHLUMomeTpa.
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TecTnpoBaHMe NOTEHLUMOMETPA

X+Y=10K
* OObI4HOE n3mMepeHume conpoTumBrieHus Q
TeCTepoM, NoKaxeT UCnpaBHOCTb
noTeHUMMomMeTpa..

*[ToacoeanHsieTe TecTep K KOHTaKTam
pa3bEémMa OpaHX-CUH, OpaHX-KOpWUY.
*PaGoyee conpoTuBrieHNe AOMKHO ObITb He
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[Oeuratenb nepemeHHoro Toka(AC)

 [lBUraTtenem nepemMeHHOro Toka, ynpasndeT nnaTa c
LUMPOKO-UMMYNbCHOW Moaynauuen( LLMM(PWM)

g Mouck HemcnpaBHOCTEN CUCTEMbI
101 n npuBoAa, 3aKkn4yaeTcs B

05 TeCTUpPOBaHUU NNaTbl yripaBrieHUs
asuratenem (LUUAM) u camoro

ABUraTterns.

*CUnNbHLIX WYM Npu paboTe aoBUraTens,

-10 o YKa3biBaeT Ha HencnpaBHOCTb

' ' noaowMMNHUKOB.

0 5 10 5 (ms) 20 *BblCOKas TeMmnepartypa aAsurarens (60]169
An example of PWM in an AC motor drive: the phase-to-phase & 50 rpap‘) U 3anax ropenoro yKa3b|Ba|-OT Ha

voltage (blue) is modulated as a series of pulses that resuts in asine-  MJTOXOWM KOHTAKT UMK OTCYyTCTBUMU cba3 bl.

like flux density waveform (red) in the magnetic circuit of the motor. The
smoothness of the resultant waveform can be controlled by the width
and number of modulated impulses (per given cycle)
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TecTupoBaHWe asuraTens nepemeHHOro Toka
(AC)

Ucnonb3yinTe Tectep Ansa onpeaeneHme oopbIBoB B Lenu . ConpoTtuBneHue
BCeX TPéX ¢pas, AOMKHbI ObITb OAMHAKOBbLIMMU.(2,5 OM)
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