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The information in this manual ia subject to changs without nafics.

CHLY GLALIFIED ELECTRICAL PERSONMEL FAMILIAR WITH THE CONSTRAUCTION AND
QPERATION OF THIS EQUIFMENT AND THE HAZARDS INYOLYED SHOULD [NSTALL, ADJUST,
OFERATE, OR SERVICE THIS ECQUIPMENT. READ AND UNDERSTAND THIS MANLIAL AND OTHER
AFPLICABLE MANUALS IN THEIR ENTIHETY EEFORE PROCEEDING. FAILURE TD ODBSERVE THIS
FRECAUTION COULD RESULT N SEVERE BODILY INJURY OR LOSS OF LIFE.

DANGER

D-C BUS CAPACITORS RETAIN HAZARDOUS WOLTAGES AFTER INPUT POWER HAS BEEN
DISCONNECTED. AFTER DISCONNECTIMNG IMPUT POWER, WAIT TEM (10) MINUTES FOR THE D-C
BUS CAFACITORS TO DISCHARGE. WHEN THE WOLTAGE 15 DOWN TO ZERO {0) YOLTS, CHECK
THE YOLTAGE WITH AN EXTERNAL VOLTMETER TO ENSURE THE D-C BU'S CAPACITORS ARE
RISCHARGED BEFORE TOQUCHING ANY INTERMNAL COMPONENTS. FAILURE TO DBSERYE THIS
FRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

WARMNING

THEUSER MUST PROYIDE AN EXTERNAL, HARDWIRED EMERGENCY STOP CIRCUIT OUTSIDE OF
THE DRIYE CIRCUITRY. THIE CIRCUIT MUST DISABLE THE SYSTEM IN CASE OF IMPROPER
QFERATION, UNCONTROLLED MACHINE OPERATION MAY RESULT IF THIS PROCEDURE 15 NOT
FOLLOWED. FAILURE TO OBSERYE THIS PRECAUTION COULD RESULT IN BODHLY INJURY.

WARMNING

ONLY QUALIFIED RELIANCE PERSONKNEL OR QTHER TRAINED PERZONNEL WHO UNDERSTAND
THE POTENTIAL HAZARDS [WVOLVED MAY MAKE MODIFICATIONS TO THE RACK
CONFIGLRATION, VARIABLE CONFIGURATION, AND APPLUCATION TASKS. ANY MODIFICATIONS
MAY RESILT IN UNCONTROLLED MACHIME OPERATION. FAILURE TO OBSERVE THESE
PRECAUTIONS COULD RESULT IN DAMAGE TO EGUIPMENT AND BODILY |INJURY.

WARNING

REGISTERS AND BITS IN THE UDC MODULE THAT ARE DESCRIBED AS “READ QNLY" OR FOR
"SYSTEM USE OMLY" MUST NOT BE WRITTEN TC BY THE USER. WRITING TO THESE REGISTERS
AND BITS MaAY RESULT IN IMPROPER SYSTEM QPERATION. FAILURE TO OBRSERVE THIS
PRECAUTION COULD RESULT IN BODILY INJURY.

CAUTION: Electronic motor overload protection must be orovided for sach motar in a Distribuwed Power
drive gpplication to protectthe motaragainet excessive heat caused by high clrrents. Thisprolection can be
providad by gither he THERMAL OVERLOAD soltware block or an extemal hardwares device. Applicationsin
which a single power moduleis confrolling multple mators cannot use the THERMAL COAYERLOAD softwars
ook and mivs! uge an exdemal hardware device or devices to provide this protecsion. Failureto obearse this
precaution could resull in damade to, or gestruction of, the equipment,

Ethemet * i5 a trademark of Xgrox Corporation.

windaws ¥ is a rademark af Micrazaft Corporition,

AcSource™ iz a lrademark of Feliance Electric Company ar il subsidianss.

Feliance® and Autohlax® are registered frademarks of Reliancs Elactric Campany of ts subsidiaras.
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1.0 INTRODUCTION

1.1

Tha products deacribed in thie manual are manufaciured or dislribules by Aeliance Eleciric Industrial
COTpany.

Diziribuisd Poawer Systern [DPS) drives arg controlled through coordination betwaan:
*  Tasks writter by the grogrammer for the AutoMaxt Procassor
»  Tasks written by the programimer for the Universal Orive Contraller (UDC module

* The controd algorthm and 8 number of software routines executad by the Power Madulg Inlerlzce
(P

The data ard cammands required by the PMI aperafing system ta camy out its functions are provided
by the programmer throegh the AutobMax rack conflguration and the UDC task. The pragrarm mes
provides this information by

% Enlering ika drive parameters

® Configuring the regiaters in the UG mcdule

» [efining the values of the pre-defied local lunablas
Wriling Lha UDG t&sk

Thiz manuzl describes the configuraticn and arogramming fecessany 1o control SA3I000 drives. Reter
tothe publications fisted in scctan 1.1 for detailed descriplions of the hardwers components af an
SAZDA0 drive system.

The AutoMax Programming Executive V3.4 (MM 570345, 570346, 570395, and 575397) or later is
reqquirgd 1o suppart the SA2000 drive. Baginning with ¥3.5 Exenutive software, drive requlators are
ald separztely. The AutoMax Programming Executive instructlon manual describes e
Programming Exacutive soitware in detsil.

This instructon manual assumes that you are familiar with the AutoMax Programming Exacutive
zoftware and makas references to it throughaut. Thiz manual does not deacribe specific applications
af the standard hardware and software.

Related Publications

Belor to he foilowing Beliancs Eleckic instruction manuals az naedad:
® 53005 Distributed Power System Cwendgw
# 58007 Distributed Power System Universal Drive Contraller Module

« 53000 Disributed Power System Fiber-Optic Cakling
o 53020 Diswibuted Power System Medium Power SAJ000 &-C Power Modulcs
s 33021 Distributed Power System SAI00 Diagnostics, Troubdeshooting,
and Sart-Up Guidalines
® 5.3023 Disfribuled Power Systam SA3000 Information Guide
* 5-3023 Disfributed Powes Systam High Power SA3000 A-C Power Modules
# 53019 Distribuled Power Systam SAJ000 Pawer Module Interface Rack
#  Autablax Progremming Execautive Warsiaon 3.4 criater
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2.0 CONFIGURING THE UDC MODULE, REGULATOR
TYPE, AND PARAMETERS

BANGER

DHLY QUALIFIED ELECTRICAL PERSOMNEL FAMILAR WITH THE CONSTRUCTION AND
DPERATION OF THIS EGUIPMENT AND THE HAZARDS INVOLYED SHOULD INSTALL, ADJUST,
OPFERATE, QR SERVICE THIS EQUIPMENT. READ AND UNDERSTAMD THIS MANUAL AND OTHER
AFPLICABLE MANUALS 1M THEIR ENTIRETY BEFORE FROCEEDING. FAILURE TO OBSERVE THIS
FRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

WARNING

ONLY QUALIFIED RELIANCE PERSONNEL OR OTHER TRAINED PERSONKNEL WHO UNDERSTAND
THE POTENTIAL HAZARDS INVOLVED MAY MAKE MODIFICATIONS TO THE RACK
CONFIGURATION. ANY MODIFICATIONS MAY RESULT IN UNCONTROLLED MACHINE
OPERATION. FAILURE TQ QBRSERYE THESE PRECAUTIONES COULD RESULT IN DAMAGE TO
EQUIPMENT AKD BODILY INJURY.

The Back Corfigurator application in he AutcMax Frogramming Executive s used 13 confiqurs the
madules in a rack. Using the Back Configuratar, you craate a graphical raprasantation: of the achiat
madules in the rack. Refar tz of the AutoMax Pragramming Executive instructon manual for mare
informaticn on conliguing racks.

You can access tha Aack Configurator by selecting the Configurs Rack aption fram ta Hack manu of
the System Configuraton An empty AutoMax rack will be displayved Initialiy.

2.1 Adding a UDC Module

The UOC module may be placed inany slolin an AutaMax rack thal contains al least one Aubohdax
Processor modula (MM 57043048, 570431, or S7C435). Note that the UDC module cannct be used
ine & remale PO rack. The rack does nol require & Camman BMeameny modula (MK 570413 ar 57C423)
urnless more than one Autehax Processor is being usad, Arack may contain up 1o ten UDC modules,

Some AuloMax modules, e.9. 1he Commen Mamory module and the Ethernet™ Interface mradule,
may have an effect on the siot allocation in e rack that kmits where other madules may be inserted,
Redear 10 the apprapriala ingslruclion manwal lor additicnal infermation. A UDC maduls may al=o b2
akaced in & rack containing a set of the AutoMax dive contraller modules (B 57401, 57405, 57408,
and S7408).

Us= the fellowing procedurs to add a UGS module to a8 rack:
Step 1. 3elect an empty slct in the rack,

Step 2. Select Add from the Configure menu. & dialog box listing ihe availabic modulcs will be
displayed onthg sgreen,

Step 3. Select the UDC module.

Stap 4. Select a product typa and & ragulator (cortred) typa for both drive 8 2nd drive B. Ses
sectica 2.1.1 for requlator selection rules. The remainder of this chapter assumes you have
selacted 543000 or SA30M] Parallel Imvarters a5 the product type.

Step 5. Select OK o 284 ke UDC modulz ta the rack and requm to the Rack Caonfipuraor screen.

2-1



2-2

2.1.1 Rules for Configuring/Selecting Drives for the UDC Medule

2.2

1. Bedh A and B drives do nol hawve io bs osed. (You can configure anly one)

2. Your A/B drive typs combination is restricked only if you eelect gan SG30A0 [12-Pulae) d:ve. an
SEFI0A drive, or an SA3MNI0 Parallel lnvertars arlve for either Grive & or drive B, For hese
produols, you are restricted o ihe drive typa combinations shown in the tabia balaw. Al cther
drive vpe combinations are aiowed.

If youchoose for Diive A ... | Then your choices 1or Drive B are . . .
Zhamn (18-Pulse) SOE000 12-Pulse Auxlliary
Mo PMI Attached
BF30C0 SOEH00 §5-Pulse)
SF3000
543000 Parallel Invarers SA30A0 Parallel Invertars Awedilizng

Entering the Drive Parameters

vive parameters arg aopliceion-speciic dats that describe vour installation™s Power Modulas,
cedback desicos, and molass. Thig infermaian is loadad o the UOC madule, which i b
automatically downloads it 1o the PMIwhen the two are first connected over the fiber-optic link, This
information is al=a stored off-line with the Pragramming Exscutve. Mate that the drive narameters will
he retained by the LIDC moduwle during 8 Stop Al fault or command in the rack.

Once a UDS module has been added to the rack, use the Zaom In command to begin entering the
driva parametars. Refar & tha AulohMax Pragramming Exscutiva instruction manual for rmore
iformation on Zooming 0 and out,

Uze the following procedurs to enter the drive parameiers. Section 2.6 describes how to load ihe
driva parametar files when vou are finished. Mote that if you enter drive paramsater data tha: is
unexpected or out of range, & *waming" or *emror” mcssage will appear on the screen. & waming
messa0e indcRies thes the datz you have just entered will be accepted by the Programming
Exacutiva, and you will be abls 19 generate drive paramater files; however, you may sxpaniancs
degradation of drive perfermance. An eror message indicates that the data you have just entered iz
unaccaptable, and you will nat ba able 1o genarate driva parametar files.

Step 1. 2oominio the UDE module. The Power Modute Interface (PMI) scraen witl be displayed.
You e also access this soreen directly by dounle-clicking the UDC madule,

Thiz scraen shaws elther cac or two PMI diagrams depending upon the informaton you
previcusly entered. One dizgram will be shawn far drive A and one for dive B, i usad.

Each EMI diagram wilk show two rall ports (0 and 1} and the analog or digitad rails [I‘!ﬂ[ are
connected o the PMI Inidally, no rails are connected,

Crriby corea drives can be sedacked al a tima whears bao drives ara showin o the screen:
® the Dnve A aptipn will make drive 4 the selegtad drive.

# the Drive B option will make drive B the setected drive,
Ertared commands will cnly alfecl e selected drive,

Step 2. Ifa mil is to ba connectad ta the PMI's rail ports. dick the approprials radl poel, either Qar 1,
Select Add vnder the Conrfigure menu o ada 1he rail to the rail pors.

You can chooea ram he [silowing rall devlces:

& [T A5G0 Cigital 150 Rail

¢ [N 450630 4-Decade Thumawheel Switch Inout Madule
& M 450831 4-Digit LEC Oulput Module

= [ B1C805 4-Channal Analog Current Input Azil

& [N G1G34E 4-Channel Analog Vialtage Input Rall



Step 3

Step 4.

M/ G10355] 2-Channel Analeg Voitage InputOutout Rail

¢ WM E15351 2-Channel Anakeg Currens InputOutout Rail

® N §1C365 2-Channel Analog Current Cutput Rail

& kiAW 615366 4-Channal Analoy Vollane Culpot Rail

Th= Location field can ba used (o idantify the physical location of the 1.

Click K and the device will be added to the scraen. i you are adding a digital 170 rail, you
will necd to configuwe the O modules that the rall contalng, Deouble-click the rail fo display
ihe expanded digital 0 rail spreen. To add an D module, salact the modula’s slal by
rnewving tha cursor 1a it and clicking iL Selacl the Add optica feam the Configuse mend fora
fist of the availabie modules, Select the approoriaze module and dick QK. Zgom out to
raturn to the PRI sorean {Rack Configurator).

Mgte shat you cannot attach e Local /O Haad totha PMEs il ports. You can, hawsevar, miix
input and output modukes in a Digital 17O Bal, You can also mix rail types, e, add both a
Digital 1:C} Rail and an Analog Rail (rail made ondy) tc a FMIL

Select the Gonfigurs Wariabdes option from the Configure menu in arder to configure the
varizbles for the atached rails. Atdm ouk ta redum 1 the PMI scrasn.

Usg the Gonfigure Parameters apsion io ancess tha Parameter Entry soreans, Assuming you
are canfigusirdg an SA3I000 drive, thare are leur scraen displays: Power Module Data, Motor
Data, Fesdback Date, and Meter Port Selection. See figure 2.7, Each of thase scraens is
deseribad in detail in tha following seclions (seclon 2.3 for Yeclor, sectons 2,2.5 through
2.4 for Vector with Constaint Powsr],

Mese fhat 1he AuloMax slol number of the LIDC module is shown at the top of the screans.
The socreens prompt for spacific infarmaticn dapending upon the itarn hat is baing
cernfigure.

When you have mades entriss for the drive sardenelers on all ol the paramatar eniry scresns,
vou should select the "Verify™ option gisplayed at the botom of tha screan. If any of Lha
valies you entered ara invadid ar oul of rangs, the parametar that (2 invalic will be
highlighted so that vou can change the value, When yvou have finished emtering drive
parameters, selest "Save” (o save the values to the dalabasa.

BAZI0 (Voctar)

O Parametar Enkry

F 00 Dijag e im— i RS s
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Figure 2.1 - SA2000 (Vecior Drive Paramcter Entry Soresn
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2.3 Using the Vector Parameter Entry Screens (Product Type: SA30D0M)

The following sactions describea the paramstar entry soreens For the SA3000 Vector regulator. These
FOreEns are accesded by selectng SA3DO0 as the product tvpe and Yeolor as the regulator bypa
whan canfiguring tha UDC madule.

2.3.1 Power Module Data Screen (Vector)

The Power Medale Data serasn allaws you to enter spaaifio infomation abaut yoaur power syaem
conaguration and the type of the Power Module belng used. Sea ligurs 2.2

r Mot Swebr Curlgaraior

- O D ——
{8 Dre Ay sl 080 0T e e dlaga 8 A Il Wb
- e | [3€] MR Correctsd %o Oulpu Samcise
e R R L L
{BE Zmar Mo ba s
{7} Watar ata — Power Masuke
'} Poedaack D Part HumEer ot =as Eib o oDl n e
X Mot Pt Ll aaian Gams- Emueney i 20]

| Fdze i 3 20 K1-T = EE Amps |

[

o

=T

==

Figura 2.2 - Power Medule Dala Paramatar Entry Scrasn (Mactor)

D-C Input Voltage or A-C Input Voltage

Select the type af input lire wvaltage (A-C input or 0-C input) and then antar tha input valtace
value.

Sedact D-C Input Woltaga it this is the D-C bus voliage. Salact A-C Input Valtage it this is the A-G
AMS voltage that is being converted to D-C bus voltage. The dofault selection is O G npus
Valrage.

MGE Gonnacted To Qutput Gonlaclor

If waw hawe 3 motor contral rélay (MEGR] onshe output of the inverter (outpui contsctor). saleal ihis

opliora. H there i only a manual disconnect switch and no conlacter under automatic contral, do
nat salect tha cutput contacior oplian. The default selaction is to not have an oulput cantactar,

Poawer Modulp
Fart Mumber

Selaci a part number from tha list of supporled Power Modules. The camanl ralings in the bst ae
the rated AMS curments at a2 kHz switching frequency with no overlogad at 40" ambient. Thereis
no default selecticn. You must choosa a pad nurmbar from the list.

The Power Module must be able to operate at the vohage level selected for the Input Voliage
parametar abona. Are srmedr imesaia will beissusd il Lha ling vellaps valus antared s 0ot wiihin
the range shown in Apaendix F Refer o the approprdate S3A300 Power Module instruction
mmanLal Tor mvsre information.



& Carrier Frequency

The carrier lrequeney selacted will daterming the switching frequengy of the Power Maodule. You
can salact fram g list of the preset carvier irequencics: 2 kHz (datault), 4 kHz, & kHz, 3 kHz, or
10 kHz, or you can enfer & value batwean 2 kHz and 16 kHz injncrements of 100 Hz, The
hardware in some cases will have slightly coarser resolution at the highar frequencies. Refer to
Appandix F for the carmiar fraquency limit for the Power Module yvou have salectad.

All Pawer Modulas are rated atthe 2 kHz switching Irequanay but they can be oparated sbove this
limit by de-rating 1he wnil's output.
2.3.2 Motor Data Screen (Vecior)

The Molor Dala parameter sorean allows yod 10 erter specific information about the motor you are
LEing. (f you are using & high sip molar, refer ta Appendix B far additonai information.) See
figure 2.3

Slat 7 — UDE Porameter Entry S03000 {¥acdnr]

— UOC [y
@rias e n Hafod! Pt wmre Ciex o
P W Habeo Mzizr vohoge ks ARE: 21
(] Powe- Maduk Caly
@ “Motor Dt ; Fstec Molar Cumers ST PG Fk S @
Funiibasy Cal
Gl Featbast s e ket o
D Miiar Fre Gakscirn

Fre3. o Aoi>d Wodage ligFH _
Faled Fal Doad omed AP
Riir Moey rkadabel vy o = G E

i

Figure 2.3 - Motor Data Parametar Entry Screen [Mactor)

* Rated Power (Range: 1 HP to 1600 HP or 1 KW {0 1200 KW)

Erilar e posesar raling £ lhe motar end salect HP [Zefault) or KW, Thars i no dafault values.
NOTE: AP fo KW camvergion is 1 HF = 0748 KW

* Rated Motor Voltage (Volts RMS) (Rangs: 100V to 575v)

Entgr the rated AME mator valtags. Thers k& ne default value, Awarning message will be
dizplaycd if the value cntered i lass than 50% or grealer han 100% of tha A-C Input Vollage
parameter [Mote that i the input wohage is entered a3z D-C, i s converted 10 A-C by the system for
this test.)

= Rated Motor Current (Amps RMS) (Range: 1.0A to 3000.04)
Enler the rated AMS motor current exactly as it appears or: the motor nameplate, The resolatlon s
0.1 amp. Thers is no default value. This value can mnge fram 25% o 100% of :he Power Maodule's
rating af the selectad carrigr frequency.
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» Torgque Overload Ratdo (%) (Hangs: 25 to $00)

The Targuo Cherlaad Ralio datermines tha mazimum RS curreat |hat can be supplied 1o the
motar by the Power Module. The ratie affecis only the 1g (lorgue) componant of BMS currarnt to
the moton Enter the iorgue cvarload mtic in percent of ated motor torgua, which can be
calculated from: the rated speed and HE For example, 150% of rated mctar orgues is anlonad
a3 150, The default value is 100, Tha rasolulion is 1%, Sea Appendix E for how to calculate the
effect of the ratio on maximum RMS current.

& warning will be generated i o folowing condilion is not met:
Fated Modoe GuTent = Moguee Overlesd Ralio=000 < = Power Moedde Reed Amips at Saleczed Carner Froguency

Il awarning appears, it is likely that the maximum BM3 current thet can be supplied 1o the motor
a1 the iorque cverioad ratio level selected & too high for he Pewsr Maduls selectad. Befer fo
Appendix E Ior rnera irformation an detammining the maximum RS correns that will reslt from
the ratio emered,

+ Frequency al Rated Yeltage (Hz) (Range: 1 bo 400}
This valug is uged Lo determine tha fraquancy at which the mector enters the constant power
range. Enter the walue in hertz, The resolution is 1 He. Thers is na dalaull valua.

» Rated Full Load Spesd (RPM) {Range: 10 o 10,0000

This value is usad ta datermine tha mtad 5lip of the motor at the rated motor frequency. This valus
is found on the moter's nameplalz. Enler dhe valus in BPM; tha resalution is 1 BPM. There is ng
dafault valus.

= Motor Poles (2, 4, 6, 8, 10, 12, 14, or 16}

This value Is used to detarming the relalionship Satwaen drive output frequency and rmotar shait
spard. Betause this number is not readily available, the numbes af motor poles will be caleulatec
automatically based on the other parameters you have entered and will be displayved on e
=crean, You must then sedact thiz caloulaied value from a list of the preset values, Thereia po
defzult value,

The fallewing formuka will be used to caloulate the number of motor pales:
120 * Frequency at Rated Voltage ¢ Rated Full Load Speed

Thea ressalling nurrsber will b2 rounded dowen te tha nearast whole evan numbes. Mate that this
formela may not reeeht in the correct nuanber of matar poles i yow are using a high sl motos,
such as a MEMA dasign O motor. Refer 1o the following table for tha messmum slip oer numbar of
motor poles that will result in 8 comect calculation,

Number of Poles Maximun Slip
2 44%
4 3%
& 245
3 195
10 18%
1L 2 14%,

For example, on an B-pala mator, if slip ie greater than 183, the calculated value will he incarrect.
Wiz must then enter the coirest value,



2.3.3 Feedkack Data Screen (Yector)

The Feedback Data parameter screen allows you to enter specific intormation about he resolver
carnacled tey tha Aasclvar and Drive 0 madule in the PMI rack. See figure 2.4

Siot 5 - HpC Parameicr Enfry

- DS oy —mm— — Urp Spcco Lard IBEM|:
[8) Crve &y }orez g
- r Spesd Seeiboch Tope e =
|"-.'l:'.'.' l:_':]i-!:. Gouuzn Sanitint (@) Hesaber
{71 “3an- Maduke Uzl

- BEIMIN [Verhoe)

{j Wotor Datm
{7 Mot Por Seicnion T T [ O (Do

Apzclhutor: {8128k [ 1< 3k

CLrper Hobrlor: ) L uwy
[[J&naae UDC Fhx Reterense

- Corbod Sekechan |

Figure 2.4 - Feedback Data Parameler Enlry Scroen (Veclor) with Resalver Salectad

¢ Over Spesd Limit (RPM) (Bange: 10 1o 10,000}

Thiz value is used to determina the maximum safe output freguency of the driva. Thers is No
cefauli value, Creer Speed Limit should gencrally be egual 1o or less than the moter masemum
eafe speed or tha criven equipment madimum eafe spead, whichewver is Iower. i a valug ierg than
1% of the motor's Rated Full Load Speod is entered, anaror message will be generalad.

# Speed Feadback Type
Yo must s2lect Resalvar. The Mo Speed Feedback pplion is not allowed for vector requlators.,
Rescbeer Daia
* Hasolvaer Typa

Gelectthe resalver tvpa fram the three choiges: «1, %2, or 2. The "More” option is not allawed for
veclor requlalers. The rogalver solecled muesd be able 1o operate at the Owvar Speed Limil of Lhe
ML

o Regoluthen

This value is veed to configure tie Aesober & Orive 110 module (S O-60031] for 2ither 12 it or
1d-bit carversion of the resalver data, The 12-bit mede is desinner 1o be used with the fallowing

Hellancs resolvzrs:

Resolvar =1 x2 | x5
Baze Fart Nao. Suffiz
i 513460 1R

B13460 BETS

513469 —2R

E1ES -85

800123 —R 3 =T

BAD1 23 o AR o RIET T |
B0 25 —2R =35 _oT
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Cumently there arg no Reliance resolvers that supporl the 14-bit mode.

Fov thie most aceurale valacily eonlrol, ahways sefact the rasobvar {1, £2, ar x5} whase maximum
spesd is cloaest ., and greater than, the maximum speed of your appllcation. Reler Lo tha
SA3000 PMI Rack mslruction manwal tar mara information regarding the Resalver & Drive 10
maodule and the suppored resobers.

Conlrol Salackinns
Outpul Rotation

Thiz paramater allaws vou (o ravers2 the direction of rotation of the cutput without rewiring the
mokor leads, Select UVW (dofault) or LWy, Mote thad e rasoher cosing connections must aleo ba
intarchanged. Reier fo the 323000 Diggnaostics, Treubleshooting, and Star-Up Guidelines
imetruction mangal for marg information on mater arigstation.

Enable UL Flux Reference

Chack this box if vou want o pravide a Aux reference 1o the PMI via the UDC in place of that
cakulated by Lhe P

You may wart to selact this parametar far tha follawing ressonsg:

# T contred ihe flux reference for mators that do net produce constant flux in the constant torgque
range [i.a., balow base spead).

& Tao controf motor speed in the constant power region upte & renge of 2:1; hak is, up o twe
imos basc spocd.

The valuain register 10471104 {FLX REF%) is then used g5 the ratia for scaling the value for
magnetzing current (STATOR_IZ_E1%). For example. i regisler 104=4025, then the fubl value ol
STATCH_IZ_E1% will ba used for magnetizing currert.

If thie box is not checked, magnetizing cutrent i equal 1o the valyg in tynable STATOR_IZ E1%.
This is the defaull sedection,



2.3.4 PMI Meter Part Selaction Screen (Vector)

The Moter Port Selection paramebar screan allows you to enter specific information abowt what
vanables are to be gutpul on the four PMI QYA channels (the four *mcter” ports on the P Processar
madule]. See figure 2.5,

Slot ¥ — UDGC Paramedar Entry — SAI0A0 Mecior]
. UOC Oriva kb= Frl W1 |_'-l'l.1|.'r Correnl Feschock Surpge 0l I_::t_l
Chel RS L i 10 e =
oS B e baniscit Nl kdlaal e
iy
b Toe) @2 | Faryud Fasdenh IR I_ﬂ
l:} Morwsn Moduls Cals | 2
O3 roter Sz Vohe 5 A0 Yl -.m.-*.
7} Fewihuck Duia —Z6.B0 Lin ol JaLrHs oy
(& ’fE“.’f‘E‘ﬂ Wichor Bor 23 | O Bus Ynhags it
e
20, 70 ol cCeF S UrH=al aw
Wictar For: e | Pt Mo sad %]
] .
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Figure 2.% - Metar Port Selection Entry Screen (Vectar)

Figura 2.8 shawe thi valusgs Lhat can be displayad on the PMI matar ports. Youw must enter &
Minimum Value ard 2 Maximum Yalue for each selection except when you sclect Port Mot Uscd. The
kinimum Yalue iz the value at which to cutput -100W The Maximum Yalue is the value at which 1o
autput + 10, The SvEtem software then places the unils per woll Gn thea screen based an the
Mimmum/Maximum Values. The Minimym Value must not be less than —32768, The Maximum Yalue
rusl ol be greater than 327ET. The Minimurs Yalue miust be less than the Maximum Valua, Note
hat the PMI meter porms have §-hit resolution and are updaied on the average every 1.0 millisecond.
Aeder 1o e Power Modole Inlerlace Rack instrocdion manoal far mess infarmation abeod the FaI
meiger parts. Refer to secticn 3.6.2.1 for information about resclution of data.



* Porl Mol Used

* Torgue Aclerence
[+ ABES ~ Full Torque]

= Torque Feediback
[+f— 4085 = Full Tarque)

# [-C Bus Voltage (Volts)

4 [D-C Bus Gurenk (Amps x 10)

s Ground Fault Curment fAmps 2 140)

v RMotor Valtage Feedback [Valta)

o Motor Current Feedback [Ampa x H

# [d Currenl Asferance
(=247 = —IQC, 0 = OV
AT = +1005)

s |d Cument Feedback {—2047 = — 1G5,

O o= OV, 2047 = «1015)

v Yo Reference (—2047 = max. neg.
oulput af currenl Iog, 0 = 0V 2047 =
max, pos, ouiput of Surrent leap)

s |q Current Reference
(—2047 = —|00C, 0= 0Y
MAT = 100

MOTE: Power Module 100 = Power Module pesk rated current x 1,23 dor Power Module part
numbers BREwoe: aniy). Pewver Modide peak reted cumsnt = Powar Module rafiad RIS
currant x 14"2_ Oriput frecuency iz Bipokr and (s nogative far revarse ralatior,

Iq Curreni Feedback {—2047 = -0,
0 — G, 2047 — 1 10I5)

Vo Reference [—804T = max. ngg.
ouiput of curant 1aap. 0 = OV, 2047 =
M&x, pos. cutput of current loop)

Slip Freguancy [Hz 2 100
Ou'put Fraquensy {Hz x 10)
Lser Analeg bnput [(Counts)
Speed Feedback (RPM)
Aoplication Bals (Unils)

Rail Par: 0 Channel 4 (Counts)
Rail Por: O Channel 1 (Caunis)
Rail Fart 0 Channal 2 (Counts)
Rail For 0 Channel 3 {Counts)
Rail Parc 1 Channel 0 (Counls)
Rail Porz 1 Channel 1 {Caunts)
Rall Far: 1 Channel 2 (Gaunts)
Rail Por 1 Channel 3 (Counls)

2-t0

Figure 2.8 - PMI Meter Fort Perameters (Wector)

Phi meter parts can alen be set up orrline wsing the *Sewp UDC" salection Mrom Lhe Monitar menu
as dascribad in the AulcMax Programming Executive instruction manual, If the meter pois are eet up
during parameter entry, the informason is loaded ants the UDG meduls in the Aulablax rack along
with all cther parameter data. The meter pori selug can Lhan be changed on-ine under *Setup WD,
b Lhig method would not actually write over the PMI meter pon setup that was loaded ta the rack.
Instead, the new setup wauld be valid only urdil e was a Siop all or a power cyele, inwhich case
the ariginal saetup wauld be wzed 10 datermine what data to send out of the meter pors.



2.4 Using the Vector with Constant Power Parameter Entry Screens
{Product Type: SA3000, SA3000 Parallel Inverters}

The fllowing sections describe the parameter ertry zoresns for tha Vector with Canstant Power
requlstar. These scraene are accessad by sefecting gither SAS0AG or SAI0ID Farallel Enverters ag the
product type and Vactor wilh Congtlan Power azs the regulalor typa when corfiguring the UDC
moduie.

if wou have selocted SA3000 Faralled Inverlars, yvou can ardar the driva paramaters for driva & anly.
The systern will auiomatically process and copy the data for dive B from the drive & data. The PRI
OvA meter ports, howwever, can still be confgunat for drive B.

Mt Ihal if you hava salected SAZ000 Parallal Imverters, Te title ber at tha top of eack screen wil
red BAIN] Vector — Farallel Inverters),
2.4.1 Power Module Data Scraan (Vecter with Constant Power)

The Power Modula Data scraen allaws you to enter specifip infomation about wour ppawer aystem
configuration and te type of Power Module being used. Sec ligurs 2.7.

H 51015 - UAC Paramatar Snary — SATI0D (Veclor wih Conatant Powet) E

e LOC D - = e ————— - Fowcr Sywom Comigaraden
) Dima {3 heaB @) 15 rpuevohage (s inputvatage [50] |

I (] moe Corramed o Onmn Saaclar
{8} | Power Wiod i Dz |
() Wty Dotz [ PRACT Mo
C} Foodsiocd Diaca ] '«l.rbcr:||:ns1|m|'l- uquu?ﬁlbfmu':nht_ﬁ_.l
I::]- it Sart Soocdan carer Fr\:‘q.h:‘fl:hl:i‘:.l'lI;l E

[ W, Braps af 2.0 SHI = 1< Gmps |

Figurs 2.7 - Power Modute Data Parameter Entry Scraen (Vector with Constart Powaer)

¢ DG [nput Yoltage or AL Input Yoltage
Selact iha type of inpui lina valtage (4-C input or 0D-C ingul] and then erter the inpul voltage value.

Selest D-C Input Woltage i this is he -0 bus volaps. Select A-C Input Valiage if this is the A-C
RMS voltage that Is being converted to D-C bus voltage. The default selecton is 0-C Input Voliage.,

* MCR Conneched to Oulpul Contactor

If you have & moter contral relay MMCR) an the output of the inverter (output contactar, salect this
aation. Ifthere is only a manual discornact switch and no conlactar undar aviomalic conlral, do
not select the cuiput contactar ootion, The default selection is 1o not have an auiput cortActor,



Power fadul

& Part Number

Selael a parl nurmber frarm iha lisi of supporied Power Madulez. The current ratings in the list are
the rated AMS cements at a & kHz switching frequency with no overload at 40° ambient, There |s
no dalaull salection. You musl chaose a parl numbear from the list.

The Power Module must be able to opesate at the voltage level selacted for the input Voltage
pararmeter abowe, A error miessage Wil be 1ssued I the line weltags valus entgred 15 nol swithdn
the ranga showmn in Appandix F. Asfar to the appropriate S431040 Power Maodule instruction
manual for mone Informatlon,

* Carmisr Fraguency

The carriar fraquency setacted will datarmine the Power Medule's switching freguancy. Youw can
select Irom & list of the presel carrier iequencies: 2 kHz (default), 4 kHz, GkHz, B kHz, ar

10 kHz; oryow can enter a value between 2 kHy and 16 kHz in increments of 100 Hz, The
harchwars in S0me Casas will have slightly aoarssr resalution at the highar frequencies. Refer ta
Appendix F for the carier frequency limit for the Power Module you have selectad,

All Power Modules are rated atthe 2 ¥HZ switching raguancy. dul ey can be operaled above
thia limit by de-rafing the unit's autput.
2.4.2 Motor Data Screen (Mector With Constant Power)

The Motor Data parameter screen allows you to enter speciic iInformation about the mator you are
using, (F you are using & high slip motar, refer te Appendix B for addifonal information,)
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Figure 2.2 - Mator Data Parameler Enbry Screen used for Conslanl Magnetzation o Manual Compensation

« Conshland Magnotization, Manual Compensation, or Constant Power

Thase selactions daling e malhod Lhe sysbem will Bsa o determming the value used far
magnetzing cuerent inthe control akgorithn.

Tha dalaull salsclion for SA300D dilves s Constant Magnetzing Current where the value stoned
(1 lecat tunakle STATGR IZ_E1% is used far the magnetizing current value. The PMI Procassor
calculates this value in response 1 the PMI_TUMNGE command.

b B



Select Manuwal Compensation to allow operatian in the constant power regicn up to 2:1. In thig
case, the valua in ragister 1044104 {FLX_REF%] is used 1o scale STATOR_IZ_E1% where 4085
ecuals full magnetising currarl.

Selecl Sonstanl Pawsar Lo allow oparatian in the constart power region up to 4:1. In this case, tha
Pl Procassor caloulales magretizing cument using masor waltage feedback (flux looph. This Is
the default selection for SAZI00 Parallel Inveriers. Sos saclion 2.4.2.1 for the Canslant Powear
Mator Data Screen desorption for Parallel Inverters,

For the first e selectons, you wil nesd to spply ha following informaticn as shown e figura 2.8
Ratad Fower (Range 1 HP o 1600 HP or TEYY to 1200 K'W)

Enier the power rating of te mator and select HE (default) or KW, There is ne defaull value.
MOTE: HP o KW conversion jz 7 HP = .745 KLY

Rated Motor YoHags (Volts RMS) (Range: 100V ko 575v)

Enlar i raled FMS molar voltage. Thersis no deiauli valua. & warning massage will be
displayed if e value entered is less than B0%: or greater than 19055 of the A-C Input Voltage
pararraler. {Noda that if tha inpul vallaga was ertared as D=0, it is converted to A-C by the sysem
for this test.)

Rated Mobor Current (Amps AMS) (Range: 1.04 to 3000.04)

Enter the rafed RMS mctor current exactly as 1 apoears on the motor nameplaie, The resalution is
0.1 amp. Theqe is na defauld valus. This value can range from 25% to 100% of tha Power Madule's

rating at the selected carrier frequency.
Torgue Overload Ratio %) {Range: 25 o 400)

The Torgue Overload Ratlo datermines the maxirmom BMS correcl thal can be supolied to the
maior by the Pawer Modula. The ratia affects anly the |g {torque] componant of BMS currant io
the motor, Enter the torgue aviesload ratia b percent of rated mator torgue, which can be
caloulated fram the mted speed and HE Far example, 150095 of rated matar torgue is anterad
as 150, The datault valoa s 100, The rasolulicn is 1%, Sea Appandic E Tar bosy 10 CalGulale e
effact of the ratio on maxkrum AMS cumens,

Aowarning will ba garacalad il tha Taliayving condilion is nol med:
Aaed Motor Curenl * [Forgue Overlead Raliod ) < = Powear Module Ruled Amose al Selecied Carier Sragqueccy

If & warning appears, it is likely that the maamum RS cumant that can be supplied ta the motar
at the tarque overaad ratio level selected is tog high for the Power Module selectad. Refer o
Appendis E Tor rmces inlarmation an dalarmining Lhe maxicnem AMS currant that will result trem
the ratic entered,

Freguency at Rated Yollaga {Hz) (Range: 1 1o 400)

This value is used to determing the freguancy at which the motar enters the constant poses
range. Ertar tha valug irn harlz. The rasolutian is 0.1 Hz, Thare s no default valos.

Rated Full Load Spesd (RPM) (Renge: 10 to 10,0000

This valug is used 10 determine the rated slip of the motor at the rated motor freguenay. This value
i found on tha moter's namaplate. Enter iha value in BPM; tha rezalulion is 1 BPM. Therz is na
Jefault value,

Metor Poles (2, 4, 8, 8. 10, 12, 14, o 16)

Thiz value is usad to determing the relationship betwesen drive autput fregquency and molcr shait
spaed. Because this numixer s not readily svaltable, the number of motor peles wilk be calculsted
automatically based on the othar peramstars you have enterad and will be displayed on tha
soreen, You mustthen select this calculated value from a list of the preset values, There isng
aefault value,

The fellowing fonmula will be used to calculate the number of moetor poles:
120 * Frequency &t Bated voitage | Ratee Full Load Spaed



Tha rasulting numbar will ba reandad down to tha nearsst whole evan number. Mate that this
formula may npt result in the correct numnber of motor potes if you are using a high slip mota,
such &= a NEMA design D mator. Refer ta the following t=ble for tha maximum slip per numbar of
mator poles that will result ina cormect calculation.

Mumber of Pales Mazimum Slip
495,

39%

24%,

18%

16%
18%

0o on | M

[ )

ok J ok
=1

Far exampla, anr an S-poie mator, if slip is greatar than 19%, the calculatad valwa will ba incorrect.
You must then enter the comeact vaiue.

2.4.2.1 Constant Power Motor Data Screen (Vector With Constant Poveer)

Whan Constan! Powsr is salectad, 2 new scraen is digalayad, ard the talldwwirsg intermaticn mus: o
entzred. S2e figure 2.8, Mate that for SAS000 Parallel Irmeertere, this is tha default Motar Data
parametor cntry soresn,
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Figura 2.& - Motor Data Paramstar Entry Seraen usad for Sonslanl Powear

a Rated Power (Hange: 1 HF to 1600 HP or TKWW to 1200 KW}
Enter the powier rating of the motor and select HP (default] or KWW, There is no default value.
MOTE: HFP b KW eornivarsion is T HP - 0P85 BN

»  Rated Molor Vohiage (Volts RMS) (Range: 100Y ta 5754}

Enter the rated BME motor voltage. Thars is na deiaulk valua. A swarning messacge wall be
displayed if the value enbered is less than 50% or greater than 190% of VAC,




# Maximum Motor Voltage (Vols RMS) (Range: 100 to G75Y)

Eriter tha rnaximurm RMS mator valtage. Therg iz no default valug. In maoter designs where modor
voltage reaches [t maximum value at rated speed, this value wiil be equal to value entercd in the
Aatad Motar Woltege paramater.

In motor dasigns whare mator voltage continuea ta rise after reeshing rated spaed, this value will
be greator than the walues entegcd ir e Hatod Motor Yoitage parameter This infarmatssn 15 found
on the motar design data sheet,

Total Current Rating Polnls: (Rangs: 110 5)

Thiz valus iz wsad te determins the nombar of raws that will ba displayad in tha follawing thras
parameter columns [Speed, Current, and Cverload). When operating above base (rated) speed,
the current and averload rang may change. This sefection sllows the display of base values and

©up Lo dour addilional sets ol dala Each dala sol reprasents consislent motor desion daia for one
oparsting point of the motor. Tha numbsar of additional peinta required ie depencdant upon the
motar cesigr, Inmoest cases you will not need to use all five rows. See Appendix G far an
gEampla.

Speed (RFM) (Range: 10 to 10.000)
Erter all speed values in APN; the rezpdution s 1 BPM. There are no default values,

Base: Enlar tha base (rafed) spead af he malor. The bases spead valua regrasants the spesad
where te motar enters the conslant power region. This valus is used o determine the rated slip
of the motar st the rated motor frequency. This walue is found onithe moters nemeplate.

1! Enter the: speed al which maximum voltage is reached., I the rated woltage is not egual to the
maximurm yoltage of the molor. the PMI Processar will autematically calculale e vatue of 31
whan you salect “Venfy." If rated voitage and maximum vallesa are the same, you rmust anlar Lhis
value manually. This indormation is located on the motor design daia shest.

52-54: Enbar addiional speaed values as requdred by the motor design. The additional speed
values represent taper poats of the constant poswer region. Mote that the additional speed values
cannct be greater than 4 times the spaed ai masimurm maior waiapa.

Current (Amps)

Enter afl current values in amgs; the rasolution is 0.1 amp. This value can range from 25% 1o
100% of the Fower Module's rating at the selected carmier frequency,

Basa: Enter the base {rated) BME molor current exactly as it apgpears on the motes nameplaze.
There is na default value.

C1-04; Enter additiznal currert values st each spesd (e.g., C1 corasponds to the motor cuerrent
el ab spaad 510 Thils Informallon is located on the moior design data sheet.

4 Torgue Overload Ratio (%) (Range: 25 1o 200)

The Torgue Overload Ratio determines the maximum B3 cumrent that can be suppliad 10 he
mator by the Power Module. Tha ratio affects only the 1q domus) camponent of AMS curment 1o
the mnlor. Enles the torgue averload rado in percent of rated mator terque, which can be
cakculalcd from the rated speed and HE For example, 1505 of rated maor torgue s enlored as
150. The defauit valus i 100, The resplulion s 1%, See Appenéix E for how 1o caleulste the effiect
of the ratio on maximum BMS cumesnt.

Aowarrang witl be generated f the following candition is nat met:
Reded Mot GuTemt ™ [Tomua Chearkan Faiodiod) < — Powar Module Rated Amipe ol Carriar Mreguarcy

Mote thal tha Power Maduls Rated Amips at Carmer Frequency value is based on either the carrlar
frequency selected during pammeser antry or the camier frequency calculated Dy the syziem
whichever is graater. The carier reguensy B calculated by the system using the following
cauation:

Calautated carier megquansy = 20 © (Freq. ot Aried valinge © W, Spred/Base Speed)
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If & warning appears, it is likely that the maximuyrn BMS currert ther gan ba supplied to tha mator
atthe torque ovarload ratia level selected is 1o high Tor the Power Medule selected. Refer to
Appendix E for more infermation on determining the maximum RMS cument that will result from
thea rafio ertanrsd.

Base: Enter the base (rated) tarque ovaroad ratin.

01404 Enier additional overdoad ratics at each speed, This information is located an the matar
desion data sheet,

Frequency st Rated Yoltage (Hz} (Range: 1 to 400)

Thiz valuz iz used to determing the frequency at which the motor antars the constant Borsepdvwer
cariga. The resctution is 0.1 Hz There is noe default value.

Motar Poles (2, 4, 6, B, 10, 12, 14, or 18)

This valie is used to determine the selatonship between drive output fequeangy and motar shaft
apeed. Because this number is not readify svailable, the number of motar poles will be calculatad
autamatically basad an the athar paramealors you hawe anterad and will be displayed on the
screen, You must then select this caloulated value from g list of the preeet velues. Thare is o
defauit vaiua.

The fallowing formuka wilk be used to calculals e numibar o mater pokes:
120 * Fraguency at Raied Yollage ! Raled Full Load Speed

The resulting number will be rounded down to the neerest whale evan number. Nobs thak this
formula may not fesult in tha orrect number of motor poles i vou are uslng & high slip motor,
such as a MEMA design T motor, Refer 12 the following table for the maximum slip par nurmbar of
motor poles that will result in a comact calculation.

Humber of Poles Maximum Slip
P 483
4 d3
L 245
B 193
10 163
12 _ 14%

For azarmple, on an 8-pole motay, if sllp is greater than 197, the caiculesed value will be incarract
You enust then enter the carrect value.



2.4,3 Feedback Data Screen (Vector With Constant Power}

Tha Feedback Daia paramerse screen aliows you fo anler specilic informaton akbout the resalver
connected to the Resolver and Brive ['D module in the PMI ragk. Sea figure 2.10.

Sats — DT Faramabas Emry = S&3000 (Wectar wenh Constznt Porser)

0 O e dwer speed Umk e[ 75|

|-I:E}| DOirive &, Clorm B
~ Ypesd “eechacs Typw

Vi e Soresiaslom® IEJ Feezbaer
| -[:I Bxszr Maduk: Gala
| 47 edana- Dase =
| @ Fosdmck O  Auiver Caln ¥
l () scter Fort Sekection Tyam Owews @ (D@ o

Fosoution: (@123 ()4 Bis

- Lamiml Baesicrs

Cutpit Besian: @ LA {:}mw

- —t

Figura 2.10 - Feadback Data Parameter Entry Scraen [Vector with Caonglant Power] with Resolver Selectsd

Over Specd Umb (RPM) {Renga: 10 ta 10,000)

This vaiue & used (o determine the maximum safe autput Irequency of the drive. Thare iz no
default value. Cver Spaed Limit should generally be equal 10 or less than thes maior maximum
gafe spead or the driven equlpment maximumn safe speed, whichewar is lower [fa vales leds than
1% ol Llhe motors Rated Full Loat Spaed is antarad, an arrcd message will he generated.

Speed Feedback Ty

You must select Reaolver. Tha No Sped Fecdback oation iz not allowed for veclor requlations.,
Brsolver Data

Resolver Type

Select the resalwer tyoe from the three chioicea: «1, 2, or x5, The “Mong" opticn is not allawed for
vector regulatars, The resalver salectad musl be able to operate st the Char Speed Limit of the
motor.

Resolullan

Thiz walue & used Lo configure the Resolver & Drive [0 madule (BN O-800G1) for either 32-Dit or
14-hil conuersion of the reschar data. The 12-bit mode is desigred to be used with the fofowing
Felignpe resaivars:

Rezolver X1 I xd x5
Base Part No. Sufiix
13464 i -1A
E134E4 i -15
BEta4Ed -2H
B134E49 =25
20123 —R ] -T
EQD1 23 —1iR —15 =17
B 23 -=R -25 —&T




Currently there ars no Aaliance resolvars that sueppart the 14-bit made.

For the most accurats velociny conirgl, always s2lect the resolver (X1, X2, or x5 whose masimLm
spaad is closest 1o, and grealar han, e rsaximom spead af vaur application. Refer to the
SAZ000 PMI Rack ingtrustion manual for mone infermation regarding the Resalver & Drive 1O
module and ihe suppartad resolvers.

Coniral Selections

* Ctput Rotation

This parametar allows wou ta revarse the direetion ot rotation of the owtpat without re-wiring the
motor Feads. Select UWVW Idefault) or LAWY Mote that the resclver goaine connections must alse be
interchanged. Refer to tha SA3000 Diagnostics, Troublesheoting. and Start-Up Guidalines
inatruction ranual for morg information on motor orentation,

2.4.4 PMI Meter Port Selection Screen (Vector With Constant Power)

Tha Mater Part Selection parameatar scraen allow: you to enter spacific informnation about whet
variables are to be output on the fowr PMI D/& chanrels dhe four “meter’ ports on the PMI Processor
madulg}. See figure 2.11.
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Flgure 2,11 - Meter Port Selecton Enty Screen Vectar with Constant Power]

Figure 2.12 shows the values that can be displayed on the PMI meter ports, You must enter a
Minirmum Yeles and a Maxirnem Value for each selection excepl when yvou select Port Mot Used, The
Minlmumn Yalee is the vatue at which to output -100 The Masimum Yalue is the value gt which to
ocutput 410 The system sattware then placas the units per volt on the screen based on the
Minimurn'Maximum Yalues, The Minimum Yalue must not be fess than —32768, The Maximum Valie
must not be greater than 33767, The Minimum Value must be legs than the Maximum Valua. Note
that tha PMI meier ports have S-bit rasolution and are updalad a0 e aveage eveny 1.0 millisecond.
Raler ta the Power Module Interface Rack instruction manual for more information abaut the PRI
metar ports. Refar to section 2.6.2.1 far imformatian about resalution of data.



& Fort Mot Usard * | Currsnl Relerance
[—2047 = —|0G, 0 = DV,
* Torgue Refarence o7 IO

+i— 4085 = Full Ti
(+/— 4085 = Full Torque) * Ig Current Feedback (—2047 = —10C,

¢ Torque Fasdback 0= 0V 2147 = +10C}
(+/= 4095 = Full Torque) & g Reference [=2047 - rmax ned.
& Flux Aslarence autput of cument laop, 0 = 0, 23047 =

(000 = 1 Hz) . . Gulpet of cutrent loop)

*  Flux Fagdback & Slip Frequency (Hz x 100)
(1000 = 1 Hz)
= [-C Busg Voltage (Volts)

& [-C Bua Current (&mps x 10)

Outpul Frequency (Hz = 11
Lizar Arnakag Input [Sourts)
Speed Feedback (RPM)
Appllcation Datz (Unitz)

Aail Port 0 Channel  (Counis)
Rail Port 0 Zhannel 1 (Counis)
Rail Port O Channal 2 (Counts)
Rail Port @ Channel 3 (Cownis)
Rail Port 1 Shannel 0 (Cownis)
Razil Port 1 Chammal 1 (Cownis)
Rzil Por: T Channgl 2 (Goants)
Rzl For £ Channel 3 (Gounts)

& Ground Fadlt Current JAmps » 100
& NMotor Yoltage Feadback [Valts)
®  NMolor Current Feedback {Amps x 10)

# |d Cumeni Reference
=207 = —I0C, 0 = 0%
AT = +100)

= o Gumant Feedback { —2047 = —10C,
0 - OV, 2047 = +10C)

# & @&

& Yo Refarenca [—2047 = mea. nag.
oulpul of current loop, 0 = 08, 2047 = MECIOEANEIE el
max. pos. output of current loap) Vackor Errar [Counts)

MOTE: Power Module 100 = Powar Modislfe pesk rafed current x 1.25 (for Power Module part
numbers 805y ovily). Powar Moduie peak raled currond = Power Module rated GRS

current K E Churgut ireguency fs Bipolar 8nd iz negative for reverse rodtion.
Figure &.12 - FMI Mater Far Parameters (Vacior with Constant Power)

P meter poits can also be 8t up arHling Lsing the *Seup UDC™ selection from Lha Monizar menu
gs described in the AutoMasx Programrning Executive instruction manuad. i the metar porta are set up
during parametes entry, the information is loaded anta the UG moedulas in Lhe Autddlax rack aleag
with all cther parametar dala. The reater port 2etug can then be changed endine undes *Setup UDRET,
but thiz method waould not actually write aver the Pl meter pot setup thal was leaded 1o the vack,
Instead, the new satip wauld Ba valid caly unlil thara was a Stop All or a paveer cycle, in wnich case
the arginal satup wodld be wsed o determine what data 1o send out of the mater ports.

2-13



2.5

2-20

Generating the Drive Parameter Files and Printing Drive Parameters

When you have completed all of the drive parameler Sorens, you can salect "Close” o leava the
Parameter Ertry screens and raturn toc the master rack diegram with the UK module selected, Zoom
aut or select the Exit command from the Corfigure menu 1o return B the System Configuratar,

You can gonerals Lha drive pararmetar files by using the steps that faflow.

Stap 1. Fromtha System Carfiguraion access the Task Manager by selecting the Manage Tasks
command from Lhe Aack menu.

Stap 2. Salect the Generate Configuratian command from the Commands menu.

atep .  Checkshe Generate Drive Parameter Files aption in the Cenerate Files dialog box, and then
sclect OK.

A file conteining the newhy-ertered drive parameters will be created, The file will be named
FARAMxx. POB, where xx is the slot number of the UDC moduka. Mats that the driva
pecameter files must be loaded 1o the rack before (or at the same time) e UDC applization
tasks are loaded bo the rack. Bafer Lo he Auladax Pregramming Executive instruction
manual for more detatled infarmation:

You can prnt the drive parameters for a UDC module you specify by bsing the Priot
command from tha Reck menu in the Sysiem Configurator. Refar ta tha Avtabax

Programming Exccutive instiuction manual fos steg-by-slen inslruclions



3.0 CONFIGURING THE UDC MODULE’'S REGISTERS

DaMNGER

ONLY QUALIFIED ELECTRICAL FPERSONNEL FabMILAR WITH THE COMNSTRUCTICON AND
OPERATION OF THIS EQUIFMENT AND THE HAZARDS INVOLYED SHOULD INSTALL, ADMUST,
OPERATE, OR SERVICE THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUAL AND OTHER
AFPLICABLE MANLUIALS IN THEIR ENTIRETY BEFORE PROCEEDING, FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT IN SEVERE EQDILY INJURY OR LOSS OF LIFE.

WARMNING

CMLY GIUALIFIED RELIAMCE PERSONMEL GR OTHER TRAINED PERSQONNEL WHC UNDERSTAND
THE POTENTIAL HASARDS INVOLYED MAY MAKE MODIFICATIONS TO THE VARIABLE
CONFIGURATION. ANY MODIFICATIONS MAY RESULT IN UNCONTROLLED MACHINE
OPERATICN. FAILURE TO OHSERYE THESE PRECAUTIONS COULD RESULT 1IN DAMAGE TO
EGUIPMENT AND BODILY INJURY.

WARNING

REGISTEAS ANMD BITE iN THE UDLC MODULE THAT ARE DESCRIBED AS "READ ONLY™ OR FOR
"SYSTEM LUSE ONLY" MUST MOT BEWRITTEN TQ BY THE USER. WRITING TO THESE REGISTERS
AND BITS MAY RESLLT M IMPROPER SYSTEM QPERATION. FAILLRE 7O OBRSERVE THIS
FRECAUTION COULD RESULT IN BODILY INJLRY.

The ¥ariabla Configuratar applicatian in the AutoMax Pragramming Executive is used to assign
commot varlaslia names to the dual pord memcry ragislers o the UDC module. You can accass
these variable names by deciaring them using the BASIC statement COMMOM. The dusal port
memary hias 2048 16-bit registers that are availakia ta the Aurohax Processor and 1o the taska that
rurs an s UDG rrddules, Tha deiva A ardd drive B regisiers hat are assignad variabiles narmes will oo
latzhed inig internal memaory &t the beginning of every scan of the UL task 0 prowvide far a
consistent context for evaluation, The UDC tasks (& and B} may be started and siopped
intependantly of gach athar. Al the end of the scan, the variablas tha: hava changed will bs written
back 1o the dual port memorny. Note that the dusl port memony an the UDE mpdule is freated like 110
data in tarms of how the data is affectsd oy Stop All commands and power aycling.

You can access the Variable Configurator by selecting Configure Variables from the Corfigure meny
in the Rack Configuratar. Refar to tha AutoMas Pragramming Exacutive ingtruction manuat for the
procedures used to conflgure vatablas.

Thes section:s that ollow describa the registers you can condfigurs in aach view:

» The Rail 'O Port D and Port 1 views are used to configure the registers assigned to the
hardwara tal is aftached to e P Rail garts. (These regisiers can also e accesscd by
double-clicking tha PMI view.)

¢ The Command Reglsters view Is used to configure pre-defined drive control registers that are
writtarn w aithar by an AutalMax applicatian fask or by a DG applivation task and then sarit o tha
Pl

& Tha Fesdbatk Hagistars view is used to canfigura the faedback registers thal display B currinl
siarus of the drive, These registers are written 10 by the PML

& Tha Applicalion Registers Updatad Every Sean view is used 1o conligure Lhe applicaticn
registers that are used for the passing of apphication-specific cantrol and status data bhebween an
futohax Pracessor and the UDG module an avery scan. This register renges is sharad by drive A
and rive B,
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* The Application Reglsters Updated Every Nth Bean view is used Lo configune Lhe applicalion
registers that are used for the passing of appiication-specific control and status data between an
AutcMex Processor and tha UDC modula on avary Mib gcan, whers *N” is defined In register
200 . This reglster range |s shared by crlve A and deive B.

& The UDC Modube Test /D Register view is used to canfigura the registar that dispiays the statue
of the ULE miod uie’s 1est switches and LED indizators, This view is also waed to configure the
UDG modulc’s BA motor ports.

®  The Interrupl Status and Contrel Regisiers view is used 1o configurs the registers that cantrol a
pzer-defined interrupt to an AutoMeax tagk and enable the CCLK signal on the backplane,

The Gain Dala valucs thal are used by he PMI are MOT magged 10 he UDC madule's gual port
regisers, The gain values are held in local unables with reserved names which muac be defined in
the UDC task far tha drive [A or B). The programmear muet use the ora-sssigned local tunable
resened names descibed In Appendlx B of this manual.

Mote: thak reqister values are ganerally in the agprapriate enginessirg units and thal the variatle
names provicded hers are suggestions andy; vour varahle names may be diferent. Duplicaie
COMmMman vanzbde narres ard nob garrnitbsd eeilhin any ane ek,

Tahkle 3.1 lists the corfiguration views in the AuioMax Programming Executiva. the registars to bes
configured in each, ard the section of this insmucion ranual in which the registers are discussed.

Table 3.2 lists the UDS dual port regisiers i numencal ondes,

Mita: Any redishen'ial spacific lo & parliculer produel i or raguiatas Wil bg aoded i suel in the
register it descrptans.,

Reglster Reference Conventlons In this Chapter

Registar numbers will te shown using the fallowing corvention: X% where X is the drive A regisier
numBber anc ¥ is the drive B ragistar number. Mota that the intsmapt Statue Contred registers and Lhe
Appllication registers are the same for both drive A and drive B

Mol regislenbit descrlptions are shown in the following fonmat;

Ragister Number for Drive A/'S  Hegister Hame

Bit: The specific bit location, where applicable

Hex Value: The hexadacimal eguivalent af the bit number

Range: The upparand lowar Limils of the reglsier value, where applicable. For 2it descriptions. this
fleld will cortain MeA,

Acceas: The level of accass by the application task (e, Rescdnrile).

UDG Error Gode: A drive fault's corespending emar code, This is regarted in the kg for the task in
wehigh the emar nocurced.

LED: The comesponding faceplate LED, whers applicaile,

Crescription: A desgriptian atf the registar or bit.

Tahle 3.1 - UDC Module Carfiguration Yiews and Ragisters

View Regisbter Range Deseribed in Seclion:
Fort O Crrlve A -5 3.1
Crive B: 1217
Part 1 Crrivie A 511 a4
Crive B: 18-23
Command Registars Drrivie A 100-307 3.3
Drive B: 1100-1107 i
Feedback Registers Drrive A; 2I0-221 34
Drrive B 12001221
Application Reglstors Updared Every Scan S00-59% 3.5
AnnlicRtion Registars Updated Every MU Scan | 1300-1528 15
UDC Moduie Test 110 Regisiers 1CA0-1 017 3B
ISCHR Data Registars 2000-2001 a3




Table 3.2 - UDC Meodule Dual Part Memory Registar Chrganizafion

Registers Function
0-23 Bail 'C port regisiers
24-70 System Use Only
L0-89 LDSTPMI carmmunication status registars far drives A [manitor anly)
-89 System Use Only
100-107 Command registers Tor drive &
108-198 System Use Cnly
200-221 Feedback registers for drive &
228-299 System Use Only
A00-549 Application reglsters updated avesy scan for drives A and B
BO0-805 System Use Only
1000 LIDC modidle test awitch register
1011017 UDG module matar port sehup registers
10181079 Syatem Uge Only
1080-1083 UDCFMI communlcation sl2lus regislars for drive B [manitor anly)
1050-1083 System Uze Only
1100-1107 Command registers for driva B
1108-1124 Sysiem Lge Only
1200-1221 Feedback regisiers for drive B
12201200 | Systam Lse Only T
13001503 Application registers updsted every Nih scan for drives A and B
1600-1998 | System Usa Only
E00-2010 Imterrupt Stafues and Control registers for drives A and B
20142047 System Use COnly

343



3.1 Rail /O Port Registers (Registers 0-23)

The Rail F2 Pt Dand Fort 1 views are used 0 assign variaala names Lo the mail ports an the PUIL
you have no hardwara attached to thege pors, you do not configure these registers, Al of the Hail
data for PMI & and PMI B is combined into one sactian of the dual port mamony. Refer ta Table 3.3.
Mote that the ussge of each cegister is a function of what type of Rall Is conflgured. Adler a Stop Al
CUfpLts ars resel o saro and inpuls continues o be upcated.

The approprizle variabls conliiguration screan will be displayad based on the hardware that you have
speciied ta be connected to the port

The following types of hardware can be connected o hese pors. The instructon manual for the
hardwares shewn is in parentheses.

¢ M/NASCOmM  Digital O Rail (J-3012)

& MM 455E30 4-Dacads Thurmbwheal Swilch lnput Madule | J-3654)
& MUMABCE3 d-Digit LED Cutpust Module (J-3855)

 MMEICEAS  A-Channel Analog Gurrert Inout Rail [J-3685)

» MW 510326 a-Channel Analog Voltage Input Radl [J-3688)

& MN BIC360 2-Charnel Analog vollage inpat'Tutput Rail (1-3672)
& PN B1G3501 2-Channel Analog Curant Enput Outpur Rail GJ-3673)
v MM EICES 4-Channel Analog Cument Sutput Ball [J-3634)

e MW BICEEE 4Channcl analog Yoltage Oulpul Bail [F3635)

Each Rail !0} port has a set of bits thet display any errors 118 may aczur and a fault courter that is
incresnented each dme a bad communication chook bil is detected . The user's application program
must ragulariy seamina theza bits and reqisters. Aeferto Takles 3.4, 3.5, and 3.6, Tha chack hit fault
COUNTEr is reset 1o Zero when & waming reset slgral (register 1001100) s generated through he
UDS modula trom the apotication program.

Table 3.3 - Rail 'O Porl Rapislers

Rail Type and Signal
Drive A Drive B 2 Input® | Digital

Registers | Regislors Port and Channel 4 Output! | 4 Input? | 2 Qutput | 104
E 12 Fort 0 Channel 0 Outputd | InputQ | Qutputd | Digital
1 1.3 Port O - Chanmal 1 Outpud 1 Inpurt 1 Oustpat 1 M
2 14 Port 0 - Channeg| & Quipui2 | Inpur2 | Input 2 A
3 15 Poit 0 - Channel 3 Output3 | Input 3 Input 3 M
4 16 Port 0 - Fault Registar (Tables 3.4-3.6)
L 17 Port 0 - Check Bit Fault Counter Reglster {Tables 3.4-3.8)
f 18 Porl 1 - Shannal & Output0 | Inpul0 | Oulputo | Digdal
T 19 Port 1 - Channsl A Qutput A Inpaurt 1 Gt 1 MR
g 20 Pait 1 - Channel 2 Output 2 | Input 2 Ingut 2 MiA
g 21 Part 1 - Cheannal 3 Output 3 Input 3 Input 3 A,
10 22 Parl 1 - Faull Regisler (Tables 3.4-3.8)
11 23 Part 1 - Check Eit Faul: Countar Register {Tahles 3.4-3.6)

Jid-0wpat Aaalog Reil Madu e (il 670535 8- 365,

13- Inpul Analog Fail Wodole AT 610345, 61C346]

AEfApakd lape Arakeg Bai Modale B 810350, £1:0351)

g 0 Fai WY S0, Taombasheed Sackch inpot Modulz (RUK 350, or LED Ouspot Moaul= (e auCE31)



Table 3.4 - Fault Register and Check Bit Fault Counter Regasler Usage
Iar & Digitad 110 Rail or 4-0utpur Analag Rail Modula

DriveA | DriveB

Registers | Ragisters Descripdon
4 16 Port 0 Fault Ragistar
10 22 Fort 1 Fault Registar

Bit 8 Mo device plugged inte a configured part

Bit 9: Bad |D code: devica ather than a rail is plugned inta the port
Bit 19: Bad rail communlcation check bils received

Bit 11: PMI inlerzce is nat ready

i 17 Fort 0 Check Bit Fault Counter Regigier

11 23 {Port 1 Check Bit Faull Countor Registes
] The ranister can be resat by seting bit 3 of tha Waming Fesst register
{1 00/1100)

Tabis 3.5 - Fault Reqisbar and Chack Bit Fault Counrer Registar leage fer a 4-Input Analog Rail Modulks

Drive&A | DriveB

Registers Registers Descriplion
4 11+ Fart ) Fault Register
10 22 Port 1 Fault Regisler

Bit 0: Analog Channel O Input O er-Range

Bit 1: Analog Channel G Input Under-Range

Bit 2 Analeg Channel 1 Input Over-Range

Bit 3: Analog Channal 1 Input Unde~-Range

Bit 4: Analog Channel 2 Input Over-Range

Bit &: Analog Channel 2 input Under-Range

Bit &: Anglog Channel 3 nput Over-Range

Bit 7 Analog Chanrel 3 fnput Undes-Bangs

Bit &: Ma cevice glugged inmtc a8 canfiqurad port

Bit &: Bad IO code: device gther than & rail is plugoed into the port
Bit 10: Bad rall communication check bits received
Bit 11: PME interface is nat ready

17 Fort O Check Bit Fault Counter Register
11 23 Porl 1 Check Bit Fault Counter Regizier

The reqigier can be reset by setting bit 3 of the Waming Reset ragister
L1003 100
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Table 3.6 - Fault Register and Check Bit Faull Countss Ragister
Usgage for a 2-Cutpus2-Input Analag Rail Module

Ditlve A tive B
Regislers Regislers Dascription

4 18 Port O Fault Registar

10 2z Fort 1 Fault Register

Bil 4: Anads] Channal 2 lnput Crver-Aange

Bit 5: Anakzg Channel 2 Input Under-Range

Bit & Analog Channel 3 Inpul Ovar-Rangs

Bl 7: Analag Charnal 3 Input Under-Range

Bit 8: Mo deviice plugged into & configured port

Eit 3; Bad ID code: devics olher than a rail is plugged info the por
Bit 10: PMI irtarfaca iz not ready

Eit 11; Bed rail communicaton chock bits received

iv Part I Check Bit Fault Ceartar Aegistar
11 23 Part 1 Check Bit Fault Counter Reglster

The register can b2 reset by 2etling bit 9 .af Ihe Warning Rasst regizster
10801 1003

4In

3.2 UDC/PM| Communication Status Reglsters

(Registers 80-89/1080-1089)

The UDCPMI Communicaticn Registars display the statug of the fiber-optic communications
betwesn the LD module and the PMIL Twe consecutive cricrs will be indicated by a communicatian
fault and the driva will =top. Refer to reqister 20211202, bit 45 for more informaticn. Mote that the
COMMUNICEtion stalus regisiers are for 2ystem use only and can only be menitared. Thay cannct be
defined during configuration for access within the application task. The status of 1hese registers will
ba retained after a Stop All,

BOADED  UDC Moduls Ports A/B Stalus Registar

The UDG Maodule Ports A/B Status register containg bits which describe any efrors ar wamings
reparted on the LUDCE madule related o DG PME cormmunication on Part & and Port B. These hitg
ara latched when sat and will remain set entil 4 fault reget ar warning reset |5 issued.

Bit: O

Hex Walue: GI0TH

Sug. Var Name: Mib

Range: A

Access: Acad cnly

UDC Error Code: MNiA

LED: M/A

Description: The Invalid Receive Interrupt bit Is set when the intermapt gencraled by the Universal
Serial Cartroller (LSC] i not pragarly marked.

LR




80/1080  UDC Module Forts A/ Status Register (Continued)

Bit: 1

Hax Valus: OB02H

Sug. Yar, Name: H/&

Range: NA

Access: Read onby

DL Error Code: M/A

LED: MiA,

Beseriplion: The Ma End of Frame Staius Received bit i set if the LSS does nat report an End of
Frame condition whan the receive interrune is generated,

Bl 2

Hex Walue: (KI0H

Sug. Var. Mame: N/A

Range: N4

Actass; Read anly

U Error Code: MNA

LED: MM

Descripthon: The CAC,Framing Error bit is ser when the WSC reporls a CRT or Framing amer an the
lzst frame [messana) recened,

Bit: 3

Hex vailue: 0003H

Sug, Var, Mame: HiA

Range: MN/A

Access: Read only

UDLC Error Code: MN/A

LED: M/&,

Bescription: The Creerrun Error B is set when the USC repar's a recaive first-in. first-aut cverrun.

Bit: 4

Hax Valus: 00104

Sug. Var. Mame: M/a

Ranga: NA

Access: Read anly

LD Emrar Code: MNA

LED: M/A

Description: The DMA Format Errgr bit is setif the lenglh of the received massage daes not match
the length encaded in Lha messaga isalf.

Bil: &

Hex Value: 002GH

Sug. Var. Hame: M/A

Range: N/&

Access: Read anhy

UDC Ercor Code: N/A

LEE: M/A

Description: Tha Transmitier Undegrmun bit is set when the USC repoits a ransomit firsl-in, lirsk-ot
unclesrun,
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801080  UDC Module Ports AYB Status Reqister (Conbinuad)

Bir &

Hex Walue: JC40H

Sug. Yar, Mame: N/&

Range: M/A

Access: Road only

UL Errpr Code: NiA

LED: MN/A

Degcrliption: The CCLE Communication Synchronization Ermr bit is set when twa or mare COLK
caurnier icks accur and no massags is receved.

Bit- ¥

Hex Valua: 00504

Sug. Ver, Hame: M4

Range: Mis

Access: Aead onby

UGC Error Code: MNiA

LED: M/&

Descriplion: The External Loophacs Data Error bit 15 set during the UDC module loopback test if the
transmit message does not match he reccive message. This test is paformed anly at powar up ar
aftar a resat.

Bit: 2

Hex Yalue: 0100H

Sug. Var. Mame: MiA

Range: MA

Accesz: Read anly

UDE Efror Code: M),

LED: N/A

Description: Tha Missed Gains bit §s sed if gain data from the PMI could nat be written because
memcry was being whitlen to when the gain valucs were receivad.

Bik &

Hex Value: 3210H

Sug. ¥ar. Mama: MN:A

Range: M/A

Apcess: Read anly

LD Errar Code: Mo

LED: M/&

Descrlption: The Multiplexed Data Verliicaton Fallure bit iz st it data which iz muoiiplexed into
commandfeed back massages does nat verfy correcthy.

Bit: 10

Hex Value; D400H

Sug. Var Name: M/a

Renge: Mi

Access: Read only

UDC Error Code: MYA

LED: MN:A

BDesacription: The Mo Matching PRI Dpergang System Pregent bit is set #the comest PMI operating
systam is nat presant in the UDS madule's aperating system and tha P is raquasting an operating
gystam, This conditicn will cause the kading of the PMI opeating system 1o fail; haweves, the UDC
maodule and the PRI will consinue to retry ipading the PMI operating system.




801080  UDC Moduks Ports A/B Status Register (Continued)

ik 11

Hex Yalues D&00H

Sug. Var. Mame: M8

Range: M:A

Access: Read anly

UDC Error Code: b

LED: Nia

Descripthan: Tho Ibvalkd PRI Oparating System Headear bit & set if the UDC module cannol oeate a
vakid PMI operating svetem header when atiempting to losd &n oparating system ta 8 PMI. This
concition will cause the loading of the PMI agerating system to fail; howewer, tha UDC macdulg and
the PMI will continue (o retry loading the PMI opamling system.

Bit: 12

Hex Value: 1(0H

Sun. Van Name: N/a

Range: MNA

Access: Read oniy

UDC Error Code: M/A

LED: NiA

Descriplion: The [ncompadible PMI Hardwage bil iz sel if ihe PMI hardware is nos compatible with the
PMI opecrating systems ir lka UDC aperating system,

11081 UDC Moduke Ports A/E Recaive Coont Register

Hex Yalua: MNA

Sug. Yar. Name: WA

Range: N:A

Access: Bead anly

LD Ermmor Code: Mi&

LED: N'A

Drascription: This ragisier containg the number of messages secebved by the UDC maduls on Part A
and Port B, This is a 16-bit watue that rolls cver wharn il reaches its maximum.

8211082  UDC Mocule Forts A'B CRC Error Count Register

Hax Walue: M/A

Sug. Var Hame: N/

Range: MN/A

Accass: Aead onby

UDC Error Code: MNAA

LED: M/A

Descripdon: This reqister contzing the numoer of messages with CRC arees racaived by the UDC
module on Pork A and Part B.

831083 UDC Module Ports A/B Format Error Count Register

Hex Walue: Kis

Sug. Var. Mame: MN/A

Range: N/A

Artsss: Read anly

LD Error Coge: B,

LED:; Nia

Degcription: This register contans the number of messages wilh formead errors received by the UDOC
rmdule on Porl & and Pord B.
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841084 PMI AJB Status Register

The PMI AE Status regisler containzs bies which deacribe any erors ar warnings reporlad by tha PRI
ralalad o UOC/PMI communication on FMI A& and PMI B, Thase bits are latched when set and will
remain set until & fault reset or wWarning reset is issued.

Bl: O

Hex Value; QGQ1H

S, Var. Name: N/a

Range: N/&

Accese: Raad aonby

UDC Error Code: MN/A

LED: M/A

Descriplion: Tha Irvalid Recsive Interrupt bit f2 get when the interrupt genaralod by the Universal
Serial Cortrollar (USC) is nat propedy marked.

Bit: 1

Hex Valus: 000=2H

Sug. Var. Mame: MNiA

Range: ki

Access: Read only

UG Emar Code: Mia,

LED: R,

Descriptlan: The Mo End of Frama Slalus Racsivad bit is set i the USC does not report an End of
Frame candition when the recaive interupt is gensraied.

Bik 2

Hex Value: Ji)aH

Sug. Yar. Name: N/A

Range: M:/A

Aceess: Raad orly

UDC Error Code: NiA

LED: M/

Description: The CRC Framing Errer bit is sef when the USC reports a CRE or Framing avat on the
lazt frame (message) received,

Bit: 3

Hex YWalue: HOOEH

Sug. Var. Mame: MN/a

Range: M/

Access: Aoad only

UDC Errgr Code: Mid,

LED: M/A

Description: The Creorrun Error bit is zct when tha USC repors a recaive first-in, firss-out ovarrun.

Bit: 4

Hex Yalue: CO10H

Sug. Var. HName: k'

Range: N/A

Access: Read anly

LDC Ervor Code: M

LED: NiA

Descriptlon: Tha DMA Format Error bit i Sel if the length of tha recaived massaga does not mateh
tha length encaded in the message itseli
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8411084 PMI A/B Status Register {Continuad)

Bit: 5

Heax Value: O020H

Sug. Yar. Name: MN/4

Range: M/A

Access: Read ondy

UDLE Error Code: M4

LED: WA

Deseription: The Tranemitter Undesrun bit iz set when he USS reports a transenit first-in, first-out
underrun.

Bit: &

Hex Value: (H140H

Sug. Yar. Namae: M/a

Range: NiA

Aecess: Read pnly

UDC Error Code: MN/&

LED: Mia

Descriptlon: The CCLK Cormmunication Synchronization Erar kit is 3et when two ar e COLK
counler livcks ooour and no messane s receved.

Bit: &

Hex ¥alue: 0100H

Sug. Yar. Mame: HiA

Harge: M/A

Access: Read only

UDLC Error Code:

LED: M/A

Description: The URE CCLK Compenication Synchronization Eror bit is set f teo UDT SCLK ticks
Cocur And no messans is redsived from the PMI.

Bit: 9

Hex Yalue: 020xH

SUg. Var Narma: NA

Range: N/A

Access: Read only

UDC Error Code: MNA

LED: M'a

Descripton: Tha Mullijexed Data Verilication Failure bit iz set f data mufiplexed into
coemmandfeedback messages doos not verily,

Bik 12

Hex Yalueg: 1000H

Sug. Var. Mame: N4

Range: HiA

Access: Fead anly

LD Error Code: WA

LEDx M/

Cescriptlon: The rvalid PMI St Operating Syslam Adoinass bil is sat by tha PMI if tha opearating
systern is not within the allacated operating system address area. This conditien will cause the
loading of the PMI operatiog sysbam Lo fail; howaver, the UGS modula and the PR will cortinue to
retry Ioading the PMI operating system.
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B4/1084 PM A/B Status Register (Cantinued)

Bit: 12

Hex Value: 2000H

Sug. Var Name: N/&

Range: M/&

Accass: Aead only

UDC Errgr Code: MiA

LED: NfA

Description: The inzulficient PMI Memory 1o Load the PRI Operating Systemn bit is set by the PO if
there ia inzufficiens memary for loading the cparaling syslem. This conditian will causa the loading of
the FMI operating syslerm Lo fail; howaver, the UGS module and the PMI wall continue to retry loading
the PM| ocperating systam,

Bit: 14

Hex Yabiea: 4000H

Swg. Var. Mame: kA

Range: N/A

Acoess: Read anly

UDC Error Codea: MNiA

LED: MeA

Description: The lnvalid PMI Load Address bit is set by the P& T he address al which i is to Ioad

the oparating syslarm is invalid. This condition will cause the loeding of the PMI aperasdng systen to
fail; howewer, the LIDC module and the PRE will comtinue 1o relry ieading tha PMI aperating systam.

Bit: 15

Hex Value: 810H

Sug. Yar, Name: N4

Range; B/a

Apcess; Read only

U0 Error Code: M/A

LED: M/A

Desgription: The PMI Qperasing System Cverflowr into Stack Memory Bitis sot by the PMI T the
Ioading of the PMI operating system will avernm the PMI stack memary area. This condition will
cause the loading of the PMI operaling syslerm 1o fail; howewvar, the UDC madule and tha PR will
continue to retry Ioading the PMI operating system,

—_m

B51085 PMIA'B Receive Count Register

Hex Valusa: M&

Sug. Var. Mame: NA

Range: MNA

Access: Head only

UDC Ermmor Code: MiA

LED: MiA

Descriplion: The PMI AT Receive Count registor confains tha number of messages received 2y tha
Crrive & and Crive B PMIs, This ia a 16-bit waliee that rolls over wnen i reachos @8 meaiimum,

EE1086 PMI A/B CRC Error Count Regigher

Hex Value: M

Sug. var. Marme: b/

Range: M/A

Arcess: Read anly

LDC Error Code: MA

LED: M/

Description: This register conlans the nuember ol messages with CRC arrars receivad by ha Drive &
and Drive & PMIs,




BT108T PMI AB Formet Evvpr Count Register

Hex Yalug: M/,

Sug. var. Narme: N'A

Range: MA

Aetass: Read only

UDE Error Code: NiA

LED: kb

Description: This ragister containg the nurber of messages with lormat errors received by the Drive
A znd Drive B PMIs,

881088 UDC Module Ports AB Flber-Optic Link Statua Register

Hex Value: M/A

Sug. Var Name: M/A

Range: M/

Atoass: Aead onby

UDC Error Code: B/A

LED: MiA

Description: This rogister indicatas the owrrent operating state of liberoplic links A and B. The lower
byta [bite 0-7) indicates the actual link status while the upper byte [bits 8-15) shows whether the
communication taking place is synchranizad or not.

® [fthe lower byt 5 equal to (xx01H), the UDT madule iz waiting for & reguest from Ui PMI For an
pparating system,

v |fthe lower byte 15 coual to (aoeH), the U0C madule is downloading 2n operating system Lo Lhe
PRl

* [f the lower byte 15 equeal to (xx03H), the UDE module and the FMI are exchanging data.

* | ihe lower byta is equal 1o (xx0EH), the exiermnal Icopback testis being conducied on the fibar-optic
link.

» ifthe usper byte is equal 1o J01xxH), the communization between the LIDG madule and the PMWE s
synchraonizad.

® [ftha upper byte is equal 1o (02}, the comimunication between the UDC madule and the PRI S
uinsynchronized.

831083  UDC Module Ports A/B Transmifted Message Counl Register

Hex Walue: M/A

Sug. Var. Namaea:

Range: M/A

Arcess: Read anly

LIDZ Error Code: b,

LED: MA

Drezcription: This register contains the numbes of rressages transmitted by the UDC madule on Pars
& and Port B.
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3.3 Command Registers (Registers 100-199/1100-1199)

The Command Registers view s used 1o configure command registers. Thesa reqistars ara used for
command data sent to tha PMI by tha UDE modulg &t the end of every scan of the UDC Processor,
Mode that the biis in these reglslers {oxcept Bil 15 in ragistar 10071 100) are usad to command acdian
only and dao nat indicale tha status of the action commanded. The feedback reglaters (registers
20330 60 292012880 aro proviFed far this purposa. The stztus of the command ragisters is not
ralained ater a Stop All

10071100 Drive Controd Regisler

The Drive Gantrol reqistar contains the bits that control the operation of the drive, The SA3000 ditve
carn operate in one of four modes: idle, lergue minoes loap run, PMIuning, and bridga tast. Tha
cefauli aperating mode iz idle; the other thres modes are selected in the Deive Contral register, [Each
of these modes |5 described in delail in the SA3000 Disgnostics, Traubleshooting, and Stan-Up
Guidelines instnuction manuoal.)

All bits in this ragister {axcept bit 15) can anly b= written 10 by 3 task on an Autolax Processor; they
cannat &e writen to by a task on a FDG module. All readiwrils bils in 1his regizter are adge-zansitiva
&nd must ke maintained in order ta ae=sert the command.

Bh: 0

Hex Value: Jid1H

Sug. Yar. Name; TR _BUNG

Range: M/A

Actass; Raad Mirita

LD Error Code: NiA

LED: N/&

Description: Tha Torgue Run Enahle bit i et 10 enabile the minar loop in the FMI Procegaor,

Bh: 1

Hex VWalue: O002H

Sug. var. Name: PMI_TUN

Range: M/A

Ancass: Haad Wrila

UL Error Code: WA

LEL: MiA

Description: The Enable Tuning bit is set to request the PMI Frocessor 1 caleislal: the values kx
STATOR_IZ_E1% {no load stator current]. When the PMI Processor comafetes the calculations, it
saks bit 1 in register 20071 200.

Bit: 2

Hex Value: D00

Sug. Yar. Name: BRG_TS5Tm

Rangea: N/A

Access: AeadWite

UOC Errar Code: M/A

LEL: M4

Description: The Rridge Tesc Enable bit is st 1o enable the bridge test, The bridge test tuins on
indovidua! or sets of power devices in the Pawer Mocule and is used 1o varify the gate calic
connections and power devices. This teat is nomnally perfarmed at the fagtory and should nat need
to ba parfomrmed adgain wnless the powsr davices arg replaced. Mota that tha mobar most be
dizconnected before this test is ren o eguipment damage may resul, Refer to the SA30A0 Drive
Diagnastice, Troutlashoading. and Start-Up Guidalnes instruction manual for more intaremalion abaul
the bridge test,

The valusin We Bridge Tesl Code regestar (1051108 s usad 1o salect which power device fo um
o1, When Power Modules are connecied in parallel, Gits 10, 11, and 12 in this reqister are usad ta
salect which Power #dodule io tast.
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1001108  Drive Control Register (Continued)

Bit: 4

Hex Value: J0i0H

Sug. Var. Name: BUZ ENAG

Range: N

Aceese! Rerd Write

UDC Error Coda: NiA

LED: M/A

Daseription: The Eus Enable hit is get to request the PMI Processor to cose the pre-chargs
contagton When bus woltage 5 greatar Lhan tha valua in the under voltage threshold tunable variatle
(LUNT_EO%) and has reached a standy stete. and feedoack Indicatss thal tha precharge contactar
hae closed, the PM| Processor will sel bit 4 of register 20011200 {0-C Bus Ready), Refer ta the
approprate SA3000 Powsr Modulae manual fov more information aboat intermal D-C bes control.
Bit: &

Heau Value: Cid0H

Sug. Var. Hame: V04 REDE

Ranga: M

Access: AoadWrila

UDC Ermor Code: MNA

LED: M4

Descriptlan: For SA3000 Parallc! inverter apalications, PM1 B's vegtor orientation must be aligned
with PRI A bafora the torque Ioop is enabled. The applicalion task sets tha Vectar Criantatinn
Alignment Recuest bitin reglster 1100 1e enabia PMIE ta elign its vestor arientation with that of P
&, This bit is used anly when SA300K Parallel Invericrs has bean sstecked during UDG moduls
carfiguration, Refer Lo seclion 4.2.4 and Appendix C for more information about SA3000 Paralicl
nverlers.

Blt: 8

Hex Yalue: 0100H

Sug. Var Hame: FLT_RSTe

Range: M/A

Aceess: Acad\Writa

UDC Errgr Code; N,

LED: M/fa

Degcription: The Fauli Reset bit Is ot and rased te clear tha Drive Fault regiscer 2029 202, After a
drive [ault i latchad. the Drive Fault register must be clearad before the drive can b re-slarted. First,
any command hits that have been sel in the Drive Corntrol ragiszer (10011001 muat be tumed off.
Dnce tha causs of iha fault has been camacted, the Faul Reset bit must oo umed on and then ol
anain. The Fault Reset ba will clear the entire Drive Fault ragister. Than the desirad command bits
may be furned on again.

The Faull Beset bit is adge-sensitve, ie., lesving it set will not clear the faulk register continuousiy.
Moe that if the fault concition still exists after regislor 2021202 is claared, it will continue to migger
driva faults undil -he problern has bean Goarrected,

BiL: &

Hex Value: 92105

Sug. Yar. Hame: WEN RSTE

Range: N/A

Access: HaadVirite

UDC Ervor Code: NA

LEL: MN:A

Description: The Warning Resel bil is zet and reset o clsar the Drive Warning register 20912073,
Thix bit ie edga-sensitive, i.e., leaving it 32t will nat glear the waming reglster contliruously.

BH: 10

Hex Value: DADIH

Sug. Var. Name: PFM ENAG

Range: M/

Apcasns: Aead!\Wnts

UDC Errer Conda: MSA

LED: MN'A

Description: Whon Power Modules are connecled ir: parallel, the Enable Parallel Pawer Moduls A bit
ie 5ot to salect Power Madule A farthe bridge test, The system reads the slalus of this bl only ance
after the bridas test is enabled,
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1001100 Dirive Control Reglster {Continuad)

Bit 11

Hex Value: QS10H

Sug. Yar. Name: PPM_ENBT

Range; M/A

Accass: Headwrile

UDH: Error Coder N2A

LED: M/A

Degeription: When Power Maodules are connected in parallel, the Enable Paralled Power Module B bil
is et 10 sefec] Power Module B for tha bridge tast. The systern teads tha status of this bit only once
afier the bridge st is gnabied.

Bk: 12

Hex Value: 10AO0H

Sug. Var, Name: FPM_ENCi@

Range: M/A

Aceass: Hoad Wrila

UDC Error Code: MiA

LED: /A

Description: When Power Moduyles are connected in parallel, the Enable Parallel Power Medule C bit
is sal o selact Pavwar Madule C far tha bridge tast Tha syvstem reads the statirs of this [it onby gnge
after the bridge test is enabled,

Bit: 15

Hex Values: Z100H

Sug. Var. Mame: LUDC_RURE

Range: M/A

Accezse: Read only

LIDC Errgr Code: MYA

LED: MN/A

Descriptdon: The UDC Task Running bit is & status bt that indicates that the UGG task s running.
This bil is usad by Iha Pl Pracasser 1o pravent the rminar loop fram running if the UOC task is nat
ranning, This bt must HOT be written to by the user This is 2 stabus bit that msst only be written
ta by the oparating systam.

1011101 10 Control Registar

The I3 Cortrol Register cortaing the bits that contral the 170 on the Resalver & Drive 1/0 madule and
the oparation of tha resalver slrabe,

Bit: 2

Hex Yalue: GOG4H

Sug. Var. Name: EXT_LED

Range: A

BAcoess: ReadWn:e

LDC Enmor Coda: M

LED: EXT FLT LED an ihe Ph| Frocessor moduls

Description: The Externzl Fault LED bil is sat ov the applicaticn task ta turn on tha EXT FLT LED an
The P Processor maodule,

Bikt 4

Hex Value: J010H

Sug. Yar. Hame: AUX_OUTE

Range: M/A

Apcess; Raad\writa

LDC Ervar Code: MA

LED; ALY QUT LED ©n the Aeschear & Driva 170 modula

Descriptlan: The Auwdliary Qutput bit i set to twuim on the awdliany output on the Regalver & Drive [0
modulea.

3-18




101/1t1 /0 Contral Register (Continued)

Bii: &

Hex Value: D04GH

Sug. ¥ar. Name: BES CALD

Range; M4

Ancass: ReadWrite

UDC Error Code: N/A

LELY; M:A

Descrlptlon: The Enable Resalver Calibration Tast bit iz set 1o atast the test that determines the
resohsar's balance value. This valee will be stored in the pre-gafined local tunable RES_BAL%. This
bit i5 cdio-sensitve. Tha last will turn off T the bit is reset. Refer to register 20171201, blts § and 7 Tor
imfurmation an the calibration test complete bits, Aofer to the Distribuisd Power System SA3000
Powes Maodule Interface Rack instruction manual for eddifional resoheer calibraficn infomnation.

Bit: 3

Hex Value: 0100H

Sug. Var Mame: STR ENAD

Range: M,

Accase: ReadWrita

UBC Error Code: N&

LED: M/&

DescrApdon: The Enable External Strobe bit is set ta ensbla the external strobe on the resolver 1o
cepture the pagition of the resaler when the rising edoe of tha astermal strobe is detectad. As long
a5 this bil is sel, Lhe axtamal strobe is enabled. If thia bit is set in conjunction with bit 9, the resolvar
pasition is captured on hoth the rising and fallling adges of the input signal. See registar 201,/1201,
Oits B and 8 lor addiliong| infommation. The rasoheer position data is plaged in the Resoher Strobe
Pasitian register [reqister 21651 2146),

Bit o

Hex Valua: 0200H

Sug. Yar. Name: STH_ENF

Range: MN/A

Access: Roadiwrile

UDC Error Code: MN:A

LELD:: MN/A

Descrlptlon: Tha Enable External Strote Falling Edge bil is sal o anable the external stroba oa the
reschvar 1o caplura the pasition of the rezalver when tha falling adga of the extamal strobe is
detected. As tang as thia bit is get, the external strobe is cnabled. If this bit 2 set In conjunction with
bit 8, e rastivar posilion iz caplured on both the rising and falling edges of the inpus signal. Se2
register 2011 201, bits & and 2 for additional information. The resolver posilion dala s placed in e
Resolver Strobe Pasition register (register 21601216

Bit: 10

Hax Value: 04004

Sug. Var. Name: TUNE 23

Range: M/A

Access: Read Wrile

UDC Errgr Code: MNA

LED: M/&

Dezcription: The Enalbie STATOR_IZ_E1% Tuning bit is sot to sian the procedurs to tune the valwe In
STATOR IZ E1%. Mote that this procedure i used in constant power appdicaticnes only. Refer io
Appendix & for more information on this procedure, For SA3000 Parallet Inveters, this procadure
shoult ba parfermead in driva A and tha result copiad ta drive B.
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J-148

1011101 /'O Control Reglster (Condinwead)

Bit: 15

Hex Yalue: BIGOH

Sug. Yar. Name: LDC LB

Range: kA

Accessg: ReadWrite

UDC Error Cada: M/A

LED: MiA

Descriptlon: The UDC Module External Loapback bitis sat 1o enebla the external loophack test an
the UDC module’s fiber-optic ports. Register 101, bit 13 controls e COMM A lest while register
1101, bt 15 controls the COMM B lest Mol that this Bt must be =at to § before the loophack
cannactor is remnovad from the LDG module’s Alaer-optic pots, Refer to the Fiber Oplic Cabling
instruction manual for additional infermation.

1021102 Torgue Relerence Hagister

Hax Valua: N4

Sug. Yar. Mame: TRO_REF=

Range: —4085to +4095 [full scale torgue in gither direction)

Access: Read Wiite

UDG Error Gode: N/A

LEDr: MiA

Description: Tha valea in the Targue Beferance register is the reference sent 1o the PMI Frocessar
for wse in the minar laop. This valuc coresponds 1o the torquea produced By the configuresd
riasirmury rrelar cumant [rated meotar torque » mater averload rafia), The value in this register is
lienitesd to ot crceed +/— 4095, Ses register 2031203, bil 4 for mars information.

1041184  Flux Relerance Registar or d Reference Register

Hex Value: MN/A

2ug. Var. Mame: FLY_RBEFS or [I_BEF:

Range: 0 lo 4085

Access: ReadWrite

UDC Emar Coda: MA

LED: WA

Descriplion: K SA3000 Vector or ZAZI00 Vactor with Conzstant Powar is selected guring LIDC
rodule configuration, register 1041104 &2 used as the Flux Reference regisler (FLX REF%. Tha
valua in tha Flux Reference registar defings the ratic used 10 scale the vakue for magnetizing current
(2TATOR_IZ_E1%:) whan lhe Enable DDG Flux Feference option has been selectad during paramater
entry for the 3300 Vector regulator, of the Manual Compansalion oplian has bean salecled ar lha
SAZ00D0 Yacior with Constant Power ragulator. Far example, i€ register 104=a085, then the full value
of STATCH_IE. E1% will be used far magretizing current,

If SA3000 Parallel rverers s selected durang VDG moedula configuration, ragislar 1104 is used as
the |d Reference reqgister for PMI B, The drive B LIDG task must copy the b reference value
calcylated by P A (ses ragister 217, 1d Faadback) inla regsstar 1104, Rafar Lo seation 4.2.4 and
Appaendix C for mere information abowt SASKI0 Parallel Inverters,




1061105  Bridge Test Code Register

Hex Value: NA

Sug. Var. Name: TST_GODE%

Range: Mb

Acceza: AzadWnte

UDC Error Codea: M/A

LED: Mia

Desctiption: The valus writter to the Bridge Test Code register determines which power devics to
tum an during the beidge test. The zix lerst significant bits correspord Lo the six power devices,

Bitd U Upper Power Device
EBit1 V Upper Power Device
Bit2 W Upper Power Devies
Bitd L Loweor Power Device
Eil 4 W Lawer Power Dewice
BitS W Lower Power Devics

Parterns that wirn on the same device in the upper and lower bridge are nat accepted, and no device
will e tumed on. Bet 4 in the Drive Warning ragister (20871203 is 3et if an llegal patlem is esed.

When 8 value of —1 |8 enterad in Lhis reagister, the test witl cycle hrougn each power device
individually in the following order: U—, B+, W, V+, W—, W—, On the High Powar A-C Power
Modules, the corresponding LEDs will furnoon,

When Power Modules are connected in parallel, bits 10, 11, and 12 in the Drive Contral register
(100/1100) arc wsed to setact the Power Module 1o b losted.

Refir to the SA3000 Diagnostics, Troubleshooting, and Start-Up Guidslines far more irformation
2baut the bridge test,

1061106 PMI D/A Output Register

Hex Value: N/&

Sug. Var Mame: PMI_Da%

Range: MN/A

Accase: Feadirita

UBC Error Code: Mia

LED: MAA

Description: The value tn the PRI Dy& Output recistar is transmitted to the P Processar al tha enc
of every UDC task scan. Mote that a task must copy the desired valua inta this register. The value can
1han ba displayed on one of the fols PMI PFrocessor mater posts. Thia register can contain any
vartabile in the AutaMax system as long as it is & 16-bit Integer. Doukde-integer or flasting peint values
cannat be dispiayed on tha PMI Processar's VA meser DonRs,

1074107 Vecior Orientetion Reference Ragislar

Hex Value: MA

Sug. Var. Name: W REFs:

Range: 0 o 4085

Acecess: Read Write

UDC Error Gode: NiA

LED: M/A

Deseription: Far SA3000 Parallgl rverters appllcatens. register 1107 is used ez PMIB'R Vector
Qriertation Reference registar. This register contains tha commanded phage angle value copiod by
Ihe drive B LDG task fram PMI A [3ee register 218, Veclor Orientation Feedback). PMI B compares
the Prdl A phasce angle 10 ils own commanded phase angle anc adjusts the PMIEG phasa anale, if
necessarny, (o align the twa. Refer to seclion 4.2.4 and Appandix C far more infarmation on SA3DI0
Faralct Inverlars, This register is wsad coly if SA3000 Paralled invertors is selecied during LOC
mclule configuration.
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3.4 Feedback Registers (Registers 200-299, 1200-12589)

The Foodback Registars view is ussd to configure the feedback registers thal display the curmant
staius of the drive. These registers are updalad by the Ph Pracessor and sent ta the UDE module
ower Lhe fiber-optic link bafara avary scan of the LIDG task, The slatus of these ragisters is retained
after a Stop Adl,

2001200 Drive Status Reglster

The hits in the Drive Status register indlcate the currant state of the drive. The bite reflect the statug of
ihe aclivily inilialad through the Driva Contral register (register 1009 £00).

Bil: O

Hex Yalue: O001H

Sug. Yar. Name: TRO_ QM

Range: M/A

Access: Read anly {
UDG Error Coda: NiA ?
LED: NiA

Description: The PMI Processor sets the Torgue Contred Or bil in response o the TRO RUMGE
commmand after all of the inlerfock lasks are passed to indicata that the mines oo ig running and the
moator i= energized.

Bit: 1

Hex Yalue: 0O02H

Sug. Var. Name: PMi_ATC G

Range: Nra

Aecess: Read only

UDC Emror Coda: MA

LED: M/A

Description: The PMI Processos sets the Automatic Tuning Cormplete bit in responses io the
PMI_TUMNT cormmand toindicate it has complated the caloulations for local unables
STFLTDFI R_Ea7s [stator registance), STATOR_T_E4% (slaler ime constant), and STATOA IZ E1%
(na load stator current). Refer to Apaendix B [ar more information an these lacal tunaties.

Bil: 2

Hex Value: Q004H

Sug. Yar, Name: TRF_SP&R

Range: M/A

Access: Faad anly

UDG Error Goda: NA

LED: M/A

Deseription: Tha Torqua Rafaranca Saturation Plug Git is 52t when the sysiem is requesting
MEXimUrT positlve torgue fram he dive.

Bit: 3

Hex Valug: (]1JH

Sug. Var. Name: TRF_SME

Range: KA

Accags: Asad only

UDC Error Code: Mg,

LED: M/A

Descripton: The Torque Roference Saturation Binus bit is el whan the system is requeasting
maximum regative tongue from the drive.

3-an



500/1200 Drive Status Register (Contdnued)

Bit: 4

Hax value: 0010H

Sug. Var. Mame: BUS RO

Range: MA

Accesa: Read oaly

UDE Ermor Code: MIA

LEG: ks,

Dagcriplion: Tha PMI Pracassor sets the D-C Bus is Ready bit in response to the BUS ERNAG
command when it detects D3 bus voltage is grealer than tha under voltage threshald value stored in
lxcal tunable LVWT ED%: ang has reached a steady state, anc icodback indicatas that the pra-charmge
contactor has closcd. Rafar to tha apprapriata SAM Power Maodieles manual for maors information
about intermal O-C bus contral.

Blts

Hex Yalue: HD20H

Sug. Yar. Name: PWA_ANGE

Range: N/A

Accesg: Rezd anly

LD Ervor Gode: N/A

LEDy: MiA

Description: If the drive has been configured dusing paramater entry to oparale in e canslanl
powes range. he PMI Prasassor will set the Ganstant Power Region Btto 1 when the dive is
operating in the constant power region [flus weakening ocours).

Bit: &

Hax Value: 00404

Sug. Var Hame: Vi0A_OKiE

Ranga: Mia

Access: HeadWrito

UDC Error Code: M4

LED: Nis

Description: PM| B sets the Vector Orentation Aligament SR bit in response to YOS RECHHD (hegistar
10051 1040, bl &) wehari veslor alignmeant is completec. If the phass emar hetween PMILA and PM B is
crester than S degrees after alignment, VO _ DR sl marmentarily rm all, and WAN_ VO
(2031203, bit 10) will be latched fo indicate that thers is.an ermar in alignment. This kit s used only
when SA3000 Parallel Invertars is selectad during VDS module carfiguration.

Bit: &

Hex Value: 0100H

Sug. Var. Mame: FLTE

Range: M/

Aegass: Read anly

UDC Error Code: MiA

LED: KA

Description: The PMI Procassor sets the Faull Daleslad ot if & fault éocurs [see Drive Faull régistar
2021302, It s resed by bit 8 of registor 1001100,

Bil: &

Hex Value: J=200H

Sug. Yar. Name: WRNE

Range; WA

Adcass: Ruad only

LDC Error Code: N/A

LEDx: M/

Degcriptign: The PMI Processor seis the Warning Detected hit if & waming occurs [zee Drive
Warning regiter 20371203). It is reset by bit 8 af register 1001100,
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20011200 Drive Status Register (Continued)

Bit: 14

Hex Valus: 4000H

Sug. Var. Name: CCLE_DK@

Range: M/A

Access: Read only

UDC Error Code: MiA

LED: M/A

Bescripbion: The PM| Processor sets the CCLKE Synchronlzed bil when COLE in the UDC modula is
synchronized with SCLK in he PMI Processar. This bit will be equal 1o zerg when CCLEK s nof turned
on in the Autoddax rack or if there have been two consccutive inslancas when CGLK is not
gynchronized aller you have lumed COLK an. In this cesa, the feedback data from the PM is nat
Cufren:.

This Lit should nermally be used only in the start permiasive lagic for the dive fwhich most be true
anly once to start the drive). L docs nal have 1o ba used in the run permissiva logic far the drive
(which must be tnue during te entire execution of Lhe lask).

Meie that applications that require very tght synchronizalion betvaen the UDG madule and the PMI
(B-g., pesitioning applicationsy may require the uge of this Bitin the nun permissive oyic.

Hefer also to the Communicaticn Lost taull bil deseriplion (registar 2021 202, bit 15).

Bik 15

Hex Value: 8000H

Sug. Yar. Mame: PMI_DK@

Range: N/'&

Apcess: Read anly

UDC Error Code: N/A

LED: M/A

Degcription: The PMI Procezsor sets the PMI Cperating Sysioen Loaded bit when the cperating
svstem hias bean succeesfully downloaded from the UDC module to the PME Processor after power

Lp.

L

20112017 IO Stalus Register

Thea iits in tha 150 Biatus reqistar ind’case tha curren: state af the inputa on the Resalvar & Drive [0
madule.

Btz

Hex Value: O001H

Sug. var. Name: BPl

Range: Mr&

Access: Haad oniy

VDG Error Gode: WA

LED: APl on the Aespher & Drive 'O madule

Pescription: The Run Pedmissive Input bit reflects the status of e inpat signal conneclad t pin A&
cn the DRIVE 1D connectar. When the sigral is present, this B ia sez. This gignal typizally ariginates
frotn e dive's coasl 2o circuil.

Bit: 1

Hex Walue: 0O02H

Sug. Var. Neme: M_FDEKZ

Range: NS

Access: Read only

UDC Ermor Codea: MA

LED: ALY IN1 an the Regalver & Drfve 10 mindule

Destrphion: The M-Conlacior Fagdback bBil réllacis he slatus of Tha M-eonizstor Badback inpul
shgnal which s connected to the ALK N1 input on the Resciver & Drive 170 modsHe, When the input
signal is present, this bit is sec
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20149201 1O Stawus Reglster (Continued)

Bii: 2

Hez Value: O00dH

Surg. Var Mama: AUX IN25

Range: N/a

Access: Read anby

ULC Error Code: NJA

LED: AL M2 on Resolver & Drive WD rmcdules

Description: The Auxliany Input 2 bit reflects the status of the 115 VAS auxilkary inpul 2 on the
Resohver & Drive |/0 medule. Whan the input signal is present, this bitis st

Bit: 3

Heax Walusa: 0008H

Sug. Var Mame: AKX INZ@E

Range: N/A

Access: Aead onby

UDC Error Code: NJA

LED: ALl IM3 on the Rescher & Diive 170 module

Degcrlption: The Auxdiary Input 3 bit reflects the status of the 115 VAC awdliary Input 2 on the
Aesohear & Cive 10 madule. Whan the inpu; signal is present, this kit is sat.

Bit: 4

Hex Value: 0010H

Sug. var. Hame: ALX_[MNam

Range: Ni&

Aceesi: Asad onky

UDC Errod Gode: MN/A

LED: ALK IM# on the Resober & Drive 110 mocule

Description: The Auxiliary input 4 bit reflects the status of the 115 VAC awxiliany inpui 4 on the
Resahrar & Drive 172 madule. Whean the input signal is present, this hit is 52t

Bit: 5

Hex Value: 0020H

Sug. Var. Name: ALIX_INSE:

Range: hiA

Adcass: Aead only

UDC Error Coda: NA

LED: ALK IMS an the Resalver & Drive /0 module

Description: This Auxiliary Input 5 bit reflects tha status of the 115 VAC auziliary input S an the
Ressalwar & Drva 1D moadula. When thea ingat sigaal i=s presant, this bit is sat.

BiLk E

Hex Value: DO40H

Sug. Var. Mame: RES_GAME

Range: KA

Aecass: Read anly

LUDE Error Code: hSA

LED: MiA

Deacriplion: The Resnlver Grin Calibrated bit is set when the reschear gain calibrzlion procesurs is
completa. This arocedurs is pedformed whan the value stered indlacal lunable AES GANS: equals
LI,

BiL: ¥

Hex Yatue: 0OBOH

Sug. Var. Mame: HES _BALE

Range: NIA

Aeccess: Read anly

UDG Ermor Code: MNA

LED: M/

Deseription: The Acsolver Balance Calibraled bl iz set when the resclver balance calibration
procadure is complete, This procedure is performed when the Enable Resolver Calibration
Froceduns bit fregister 106451107, it 6) ia st and tha mater is urming.
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2011201  1YO Status Register (Continued)

Bit; &

Hex Yalue: O10)H

Sug. Var. Mame: STR_DETi@

Renge; MNiA

Access: Haad only

UDC Errgr Code; N,

LED: M'A

Degeriptlon: The External Stabe Delectad bil is sat when tha axtamnal strabe an the moiecs resciver is
delscted. Registar 21671216 displays the pogition of the resclver at the tme of the strobe. Moale that this
bit i3 set for only one sean allewing @ slrabe 1o be detected evary scan. The DG tagk can check the
External Stroche Detecied bt each scan 1o ensure the vaidity of the stcbe dala in regestar 2161 2716.
Bit 9

Hex Value: 0200H

Suyg. ¥Yar. Mame: ST VLG

Range: N/A

Ardass Ruad only

LD Error Code: b

LED: MN/A

Crescrlption: The External Strobe Level bitis selor rased by the systern when tha extamal strabe is
detaclad. || indicaiss whether the external strohe level was rising {1} or falling (0.

BhH: 10

Hex Value: Q310H

Sy, Var, Name: TUMED |25

Range: M/A

Apcess: BeadWrite

UL Ercor Code: Ni'%

LED: M/A

Degcription: The STATOR_[Z_E1% Tuning Comgdete bilis sel lo indicate thal the system has
suctessiully tuned the value in ZTATOR £ E1%. Mots that this procedure is used in constant power
applizations anly, Refer to Aspendix B for more Infarmation an this procesdurns.

2021202  Drive Fault Reglster

The hits in the Drive Fault register indicale the cause of a drive shuldown. The Bits in this registar are
latched unfil they ara resat by eetting the Faul Rezet bit (bit &) of the Drive Control register

(100 T10M). Aller furning the Faul Reset bit an, the drive may e re-started after turning the desired
comimand Qil off and then back or again. [TLha fault condilian sill exists, the identifying it in this
register wlll Immediately be sel again.

The fault conditions reporled in tis regizter resullin turming off e drive. The UDG tagk is not
stopped autcmatically when a drive fault cccurs unless i is speclflcally instructsd 1o in an application
task. Tha user must ensure that the AutoMax aoplication task tests reqgister 20211 2(k2 and @xes
appropriale action il a Bull acours.,

Male thal s slalus of this registar is also reported in the error log for the task inowhich fhe ermor
QoCUrTGd.

B G

Hex Value: (K11H

Sug. Var. Name: FLT W

Range: kA

Antess: Eead anly

LDC Ervor Code: 1018

LED: EXT FLT on the PMI Processar maduls

Dezcription: The [-C Bus Cwer Voltage Fault bit i set when hahware detects D-C bus vollage
excaeds 200V or Medium Power A-C Power Moedules ar 525\ for High Power A-C Power Modules.
BH: 1

Hex Value: O00z2H

Sug. ¥ar. Name: FLT DZIEE

Range: M/A

Actess: Read anly

UDKS Error Gode: 1020

LED: FM. FLT an the PMI Procsesnr mpdule

Descriptlon: The -0 Bus Ouver Current Baylt Gitis set if 0-0 b currenl exceeds 126% of the rated
Powwver Madulg currant.

324



2021202  Drive Fault Register (Continued)

Bit: 2

Hex Value: [004H

Sug. Var. Name: FLT GMD

Range: MoA

Access: Read only

UDC Ermor Code: 1081

LED: EXT FLT on ihe PMI Progessar mpdule

Bescripton: The Ground Curren Fault bit is set if ground cument excesds the hardware tip point.
MNOTE: Thiz Lt is mad reed if e P! Rack containg & version S0023-5 or faler A-C Techinology
oL E

Blt 3

Hex Walue: COKEH

Sug. Var. Name: FLT 10CE!

Range: HA

Access: Read only

UDC Ermar Code: 1017

LED: PM. FLT on tha PMI Processor madule

Dazcription: The Inslantarneaws Ovar Currant Fault bit iz 52t if an over current acours in one of ihe
power fevices, Register 2044204 bits 0—5 indizate which pawer device detacted iha ovar aurrani.
Bit 6 of registar 20471 204 will alza ba sat # the gver cument was detected inthe Inelllgent Powes
Module. Whan Power Madules are connectad in parallel, registers 22001220 and 2211521 indicate
the status of Fower Modules B and G, respectively.

Bit: 4

H&x Walua: 0010H

Sug. Yar. Name: FLT_LPIE

Range: M/A

Apcess: Read anly

UDG Error Code: 1022

LED: Bn. FLT an the PMI Procosson moduba

Description: The Local Powser Interface Fault bit is st If the power supply on the Local Power
Inerface medula loccated in the Power Moduls s not within tolerance.

Bit: 5

Hex Velue: J020H

Sug. Var. Name: FLT GDI@

Range: MiA

Access: Hoad only

VDL Errpr Code: 10:23

LED: CK an Gata Criver Intariaca modula

Dascription: The Gals Drivar Inislace Faall bil is st if the power supply on the Gata Driver Interfacs
&R0 meduie is nat within werance. f Power Modules are connactad in parailed, bil 7 in regisior
20471204, 2201220, or 22171221 i3 set ta indicate which GIH module is affected.

Bit: 5

Hex Value: (040H

Sug. Yar. Name: FLT CHGE@

Ranga: M/&

Aceass: Hoad only

UDC Error Code: 1024

LED: EXT FLT and FM. FLT an the PMI Processar module

Degeription: The Charge Bus Time-gut Fault bt is set o indicate one of the following conditipns:

1) The D-Cbus is ool fully charged wilhin 10 seconds after the bus anable bit regizler 1001100,
bit 4) ia =at.

2) The drive is an and feedback indicates that the pre-charge contactor has openad,

3 D-C buz voltage is loss than the value stored in the Power Loss Faull Theasbold (PLT_ED%)
tunais vanable.

If thiz bit is set. verlfy that Incoming power s af the approgriale level. I§he power keved i correed, he
prodilam iz in the Fower Module. | Power Modules are connected in parallel, bit 8 in regisier
2041204, 2201220, or 2211221 i6 sat to indicate which Pawar Module is affectad.
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2021202 Drlve Fault Regizter (Continued}

Blt: 7

Hex Value: (HE0H

Sug. Var. Name: FLT OT@

Range: Mt

Accezs: Aead onky

UDC Error Code: 1016

LED: PM. FLT on ike PMI Procassor rmcd ula

Description: The Over Temperature Fault bit iz set if the fault level thermal switch In the Power
Moduie opens, If Power Modules are connected inparallel, bit 12 is g2t in register 2041304,
2201220, ar 2211221 0 indicate which Power Madule is affected.

Bit: &

Hex Valus: 0100H

Sug. var Hame: FLT_TBWE

Range: WA

Aceess: Haad only

UDE Errer Codes 1008

LED: FDEK OK on the Resaker & Drive 150 module

Deacription: The Resolver Braken Wire Fault bit is st if 3 sine ar casine signal from the resalver is
missing due o a broken wire o the resciver gain tanable [BES GANYS) has been set too 10w,
Bit: &

Hex Value: 0200H

Sug. Var. Name: FLT_RESZ

Range: M'A

Accass: Raad only

UDC Error Code: 1003

LED: ki

Description: The Rasolver Faull bil is sed i the fugs blaws on the Resalear & Oiva 1O moduls.
Bit: 14

Haix Value: 00k

Bug. Var. Name: FLT_OSPRE

Range: MA

Aeccess: Read only

UDC Error Code: 1010

LED: CAT FLT onthe PhI Processor rcdule

Desgcription: The Cwver Speed Fault Git is set i the motar's speed exceads the value antered as tha
Ower Spead Trip [APM! confiquration parametar.

Bit: 11

Hex ¥alue: GEO0H

Bug. Var. Name: FLT_PTh@

Range: M/A

Access: Read cnly

UDC Ermor Code: 1011

LED: OK an the A-C Fower Technalogy madule

Description: The Power Technology Feult bit is set 1 indicate & profiem with the A-G Power
Technology module, the Local Power Inferfaee {LPIY modula in the Power Module or the cable
coanaction Hetveen them.

BiE 12

Hex Watua: 1000H

Sug. Yar. Name: FLT_P2@

Range: N/A

Actess: Read anly

UDC Error Code: 1012

LED: PYWR OK o the Power Supply micduls

Deacription: The P Power Supaly Fault bitis set if tha PML powar supply is nol working correctly,
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202/1202 Drive Faul Ragister (Conlinued)

Bit: 12

Hex Value: 2000H

Sug. Yar, Name: FLT BUSG

Range: M/4

Socess: Read anly

UDL Error Code: 1013

LED¥: M:A

Descripticn: The PMI Bus Faul: bit is get if thera is 2 bus fault in the PMI rack, Thee k= indicated whan
tha Resohear & Drive 1K) madule and the &-C Pawear Technology mocula da not respond o requests
fram the PMI processcn. This armor indicatas thai there i 8 hardware problen in the rack.

Bit: 14

Hex Value: 4000H

Sugr. Var Hame: FLT _RUNG

Range: Ni&

Access: Aead onby

UDC Errer Code: 1014

LED: MiA

Description: The UDC Aun Fault bit iz sec f tha UG task stops while the miner kag s renning in the
PME Frocessar,

Blt: 15

Hex Value: Sa00H

Sug. var. Name: FLT_COM:E

Ranga: KA

Access: Read only

UDC Emor Code: 1015

LED: mia

Description: The Communication Lost Fault bt iz set i the fiber-oplic communication belwaen the
PMI Precessor and the UDC module is lost due totwo consecutive emors of any tvpe, This Bitis sot
anly after communizalion behwesn s PMIEProcessor and tha UDC modula has been astablished.
This bit should be usad in the run peemizsive logic for the drive, Also refer o the COLK Synchronlzed
oit (relster 200/1200, bit 14).

2031203 Drive Waming Reglster

The warnings indecatec by thiz reglster cavse ne aclion by themselves, Any resulting action is
decermined by the application task. The user must ensure that the Autchax application task monitors
register 203/1203 and takes appropriate action if any of these condiions acours. When a warning
congition is delected, these dits are laiched until the Warning Resel bit {bit 3} of the Drive Condrol
regieter {regisier 10071100 is zet.

Bh: 0

Hex Yalus: QC01H

g, War Mame: WHRMN_OWvi

Rarge: MNiA

Access; Read only

UDC Error code: MNiA

LED: N/A

Desgriptign: The O-C Bus Over Vaoltege Warning bit ia set if the D-C bus voiage rises above the over
valtane threshold value starad in local turable OWT EOQ%. Ths tarque is sutamatically limitad to auvoid
an aver voliage faul, Bit 4 of the Drive Warning register wlli also be set toindicate the torgue is being
lirnited by the systarm. Befer o the aporopriate 5A3000 Powsar Modulas manual for nore infarmation
about internal 0-C hys contral,
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2031202 Drive Warning Reqgister (Conlinued)

Bl 1

Hex Value: J0)2H

Sup. Yar. Namea: WEM_ UG

Range: M:A

Access: Read only

U Error Code: MOA

LED: M/A

Description: The O-C Bus Under Waltags Warning bit is set i the D-C bus voltage drops baliw e
under voltage threshold value stored inlocal unable UNT EO0%. The torgue is autmmatically limited to
avoid further drap in 0-C bus voltage. Bit 4 of the Dyvive Waming reglaler iz also sel 1o indicats the
torque Is belng limiled by tha system. Refar ta the approprigte 83000 Power Moduies manual far
mare information about intemal D-C bus control.

Bit: 2

Hex Value: 0004H

Suq. Ver. Name: WRN_GMND@

Range: M/a

Acceszs: Aaad only

UDC Errar Code: MNA

EED: M/A

Descrpton: The Ground Currenl Waming bit is zat if ground cucrent exceeds tha ground fawit
currani level value stared in lacal tunabla GIT_E1%.

Blt: 3

Hex Value; (X105H

Sug. Var. HName: WAN _VAE

Range: MN'A

Access: Read only

LBC Ermar Coada: MA

LED: h'A

Dagcriplion: The Yoilage Rippls Warning bit iz set if the rigpple an the D-C bues exceeds the valtane
ripple threshold valee stored in kel tunabie VRT_EQ. This is intended te be uzed to detect an
inpLt phase [0ss 0 the comverter scction if three-ghiase A-G inpul 2 used, but can also ba used §or a
carnman bus supply,

Bit 2

Hex Yalue: 1010H

Sug. Var. Mame: WEM_RIL&

Rangeo: #A

Aocesz: Read anly

LDC Error Codea: M4

LED: N/A

Description: When the driva is in Hun Modsa, ihe Referenca In Limit Weming it is set if the reference
o the regulator axcoods the maximum value permitted [+ —4085) or is saing Bmilad Sy Lha systam
in resgansa to an owver votage or under voltage waming. In Test Made, thiz hit is used by the bridoe
test o indicate anillegal test code. See register 1901100, bit 2 for additional Information o the
bridga test.

Bit: &

Hex Valye: Qi20H

Sug. Var. Name: WRN TUNE

Range: M/&

Access: Read only

UDG Error Gode: MN/A

LELD: M:A

Description: Tha Tuning Aoarkss Warning bit is set il any of the awiomatic tuning procaduress fa.a.,
resalver balanse and gain calibration} are not successul,
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2031202 Drnive Waming Register {Conlinwed)

Bil: &

Hex Yalue: 0020H

Sug. ¥ar. Narme: WRMN SHRE

Range; NiA

Artass: Boad anly

LD Error Cocde: biA,

LED: MN/A

Description: The Load Sharing Warming bit iz set If 3 problem occurs with current sharng etween
peraliel Paowar Module:. Bils 13, 14, ar 15 inragisters 2041204, 2201 220, ar 2311221 will be set to
indicate the ohaze and the Fower Maodule affectad,

Bit: 7

Hex Value: 0080H

Sug. Var. Meme: WRMH_OTi@

Range: N/&

Access: Read only

UDC Error Code: MA

LED: M4

Dezeriplion: The Ower Temporaturs Wearring bil 5 sed i ihe warning leasl thermal switch in the P
Madule apens. ¥ Pawer Maodules are connectzd in parallel, bit 12 iz set in register 20451204,
2E0MZ20, or 221221 o indicate which Poweer Moduta is affectad.

Bh: B

Hex VWalue: 0110H

Sug. Yar. Mame: WEN_BGDE

Range: N/A

Apcess: Read anly

LDC Error Code: ka,

LED: M/

Cescription: The Bad Gain Deta Waming bit is aet f any of the folowing conditions ooz

11 A current minor loop gain variable or 3 vectors algorithm vanable has been modified by the user
autside of actepiable limits. Tha invalid valus will b gnorsd by the syslsm and the last
acceptable value entered will be used, For & description of these variables, refer 1o Appendix B

21 Dkive parametoris) have been loadec that arg outsioc of acceptable limits, This is also part of
an interlnck tast that wikl gravent ihe drive from entering the run mode, Sea registar 20612068,
bt .

3 Tha lalicwing ralalionzhio belween the power 10ss fadll hreshold (PLT_ECD%), the ever voltage
wearning threshaold (OWT_E0a) and the under valtage warning threshald (WT_Ed%] is not true:
FLT EO%. < LNWT EOX < 2WT EO%. 4) OWT E0% = SO0V for Madiurm Pavear £-C Poweer Modules
ar 828V for High Power A-C Power Modules.

Bit: 10

Hex Value: 3400H

Sug. Var, Mame: WRMN QA

Rarmge: MiA

Access: Read only

UDLC Errcr Code: WA

LEL: B/A

Description: The Vector Orientation Alignment Warning bit is set if the phase error betwasn PRMEA

and PMI B is greater than & degrees aller veclor oneration alignment (commanded by register

1100, bit B) iz complete. This bitis used only whan SAZ30D Parallel Irvariers is selectad during

LOC module conliguration.

Bi: 12

Hex VWalue: 1000H

Sug. Yar. Hame; WEN_FANGD

Range: Mra

Aceass: Aead only

VDG Errpr Code: MiA

LED: M/~

Description: The PMI Fan Loss Warning bit iz set if aicflow through tha PMI rack is not sensed.
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2031203 Drive Warning Registar (Conlired)

Bh: 13

Hex Value: 2000H

Sug. Var, Name: WEN_RAL &

Range; M/A

Apcess: Read only

UDZ Error Code: Mg

LED: RAIL FLT an the PR Processor

Degeription: The Rail Communication Warning B is set if 4 rail communication proolem occurs and
is looned inregis;ers 4, 10, 16, or 22, Befer o tables 3.4 - 3.6,

Bit: 14

Hex Value: 4000H

Sug. Var. Name: WRN_ CLKD

Rarwga: M/A

Access: Read anly

UL Error Coda: M

LED: M/A

Deseription: The CCLK Mot Synchronized Warning bit is set f the COLK caunters in the P
Processor and the DG moduls ars mamsentadly oot synchrcenizesd

Bit: 15

Hex Valus: 20004

Sug. Var. Name: WRN_COMZ

Range: N/A

Aceess: Asad only

UDC Error Code: WA

LED: M/A

Desgeriplion: The PMI Communicalion Warsning bit is setif a fiber-oolic communication @rar belwacn
the PMI Processor module and the UDE module occurs., Communicaton emors in two consacutive
messages will cause s drive fauit.

204/1204 Fower Device Status Register

The bits im the Power Device Stetus recistar indicate che statua of Power Madule A and i:s related
hardware, Bitz 0 through 5 appky 1 Btk Modium Power &G Power Modules and High Power A G
Frawer Modules, Bits ¥ through 15 apply to High Power A-G Power Modules anly. Whean High Power
A-C Poswer Modulas are connected in parallsl, ragistars 2200 220 and 2211221 are uged Yo indicatc
the status of Power Module Baud Poweer Module C, respectively

IF an avarcurrent ([OC) fault cecurs. e associatad ghases =Ebos bebe arg sat. f a sheat throdgh faalt
DooUs, the associated phase status bits and the Intzlligent Power Module A it (bif 8] are st

Bit: 0

Heae Valua: Cao1H

Sug. Var. Mame: U_LIFAG

Range: M/

Access: Acad only

LIOC Ermgr Code: MiA

LED: WA

Descriplion: The Phase L-Upper BOC & bit is =st if an owvercurrent or shoot through faud ocours in
the phase U, upper power cdevices,

Bit: 1

Heax Yatua: GO0k

Sug. Var. Mame: V_UPAD

Ranga: M4

Access: Road only

UDC Emror Code: NA,

LED: MN/'A

Description: The Phase V-Upper I0C & it is setif an overzurrent or shoat tirqugh fault ocooura i tha
phaza ¥, uopear powar dewvises.
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2041204 Power Device Stals (Continued)

Bik 2

Hex ¥Wahye: (OKH

Sug. Var. Name: W _LIPARG

Range: M/A

Atcass; Read anly

LD Error Code: bA

LED: M/A

Dezcription: The Phasoe W-Upper 125 A bil is sal if an avercurren: or shoot through fsult ooours in
tha phaze W, upper powear cevice,

Bi: 2

Hex Velue: 0:2H

Sug. Var. Name: U_LOAD

Rarwge: MN/A

Access: Read only

UDE Error Code: M4

LED: M/&

Pescriptlon: The Phase U-Lowar 10G A bil i¢ set if an cvarcurrent or shaat through fault ageurs in
the phaze U, lower poweer device,

BH: 4

Hex Valoe: Q010H

Sug. Var. Name: ¥V LOAG

Range: M4

Access: Aead onky

UDC Error Code: M4

LED: Mia

Descrpton: Tho Phase V-Loweer I0C A bil 2 sl if an overcurrent or shaat thraugh mult coours in the
phase W, lower power device,

Bit: 5

Hex Value: DO20H

Sug. Var Mame: W_LOAG

Range: MiA

Access: Read only

UDC Error Code: MA

LELD: hA

Dascnplion: The Phasa W-Lower (DS & bit s set if an overzurrent ar shieas through fault ocours in
the phasc W, lower power device,

B 6

Hex Yatue: (4E0H

Sug. ¥Yar. Name: [P

Range: HA

Access: Read anly

LD Ervor Caode: MN/A

LED: MiA

Dascription: Tha Intelligent Povar Modula A bit is Sel lo indicata that a shac: through faalk has
occurred in Power Module &, Bits 0-5 of register 2041204 idenlily the power device in which the lault
Qecumed.

Bi: 7

Hex Value: J050HH

Swg. Var. Mamea: GO

Rarmge: MNa

Access: Read only

UDC Error Code: W

LED: M/A

Descrlptlen: The GOl Fault & blt is set i a peoblem with the Gale Orver lnlerlace moaule's power
BLERN acours. This bitig uaed with High Power A-C Power Modules onbg.
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2204 Power Device Stalus (Continuad])

Bit: 8

Hex Value: 7100H

Sug. Var. Name: CHGAR

Range: M/A

Access: Read anly

UDC Errar Code: N/A

LED: B/A

Descrlption: The Charge Faull A il is sed f & chargs bus time-oui fault occura in Power Maodule &
128 registar 20271202, bit ). Thia bit i used with High Power A-C Power Modules aaly.

Bit: 12

Hex Value: 1000

Sug. Var Name: 0TS

Range: M:A

Access: Head only

UBC Error Code: NA,

LED: k&

Descriptdon: The Cwver Ternparalure A Bit is sei if an cwver temasrature fmult ar waming ocours in
Fowear Madule A. This bit is used with High Power A-C Fower BModules onby.

Bit: 153

Hex Valtua: 2000H

Sug. Yar. Name: f_SHRAL

Range: NiA

Access: Boad only

LDC Emor Code; MiA

LED: WA

Degeription: The Phase U Cument Sharimg A bit is 321if a problemn with curert sharing ocours on
phasa U betdasn Powese Modulas: e, Powar Madule & is nat carrying its share of the phaze L
currert. This it is used with High Power A-C Power Modules only.

Bit: 14

Hex Value: 40X10H

Sug. ¥ar. Name: V_SHRAE
Range: M/A

Accass; Read anly

LD Ervor Code: M4

LED: M/A

Description: The Phase v Current Bharing A bil is setif a problam wilh currént shanng ocoowrs an
phase Y between Powsr Modules; i.e.. Power Module A is not camying its share of the phase ¥V
current. This bil is used with High Povser A-C Power Modules onby.

Bit: 1&

Hex Value: S000H

Sug. Var. Name: W _SHRAm

Range: M/A

Access: Aead only

UDC Error Gode: A

LED: N/&

Deseription: The FPhasa W Current Sharing A bit is set if & prablem with current sharing aczurs on
phasc W Dotwoen Powor Modubzs: e, Power Module & 12 net carrying its shiare o the phase W
currani. This bit iz usad with High Power A-C Pewer Modules only.
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2051205  Interlock Register

Interlock tests are executed wheneves bits 0, 1, 2, or 4 of registar 10071 100 ara sal. Tha firsl grobilam
detosted will be indicated by the corrasponding bit in this registar. Mots thet thesa bits will prevent
the torque mingr dzop from running, RBefer to e SAIGOD Diagnostics, Troubleshooling, and Slari-up
Guidelines inslraeclion manoal far mara information abowt intafcck tests

Bit: {

Hex Yalue: I0O1H

Sy, Var. Nama: IC_CNFE

Range: M/A

Accessz: Fead anly

ULHS Error Code: MA

LED: W/A

Description: The Configumtion Parameters Mot Loaded kit is set if the configuration paramaters
have nat Baes dawnlaadad into the UDG madule from the Programming Executive ar the parametars
are outside of acceptable himits.

Bit: 1

Hex Yalue: 0002H

Suwg. Var Name: IC_GAIND

Range: M/A

Access: Raad ondy

UDC Ervor Coda: N/A

LED: MJA

Deseription: The Gains Mot Loaded bit is set if the following pre-defined lozel tunables are zerz ora
UDG task containing thess variables has not basn (caded Lo tha rack: SLIP_ADJ E3%,

FLLIE WOO%, OWVT_E0%, LWT_E0%, PLT_EO%, GIT_E1%, |ST_E15%, STATOR_T_E43%5,
STATOR R E4%, STATOR |IZ E1%, and CML WOO%.

Bit: 2

Hex Valus; 0004H

Sug. Var. Name: IC_RPlZ

Range: MiA

Access: Read anlby

UDLC Error Code: M/A

LED: M/&,

Description: The BPI Missing bit ls set f the Aun Permissive Input on the Besolver & Drive 1O
madule is nat cn.

Bit: 3

Hex Value: 0008H

Sug. Var. Hame: [C_FLTo

Range: MA

Access: Head onby

UDC Errcr Code: M/A

LED: M)A,

Descplon: The Faults Meed Beset bt Is set f ceevious faults [register 2021 202) have not been
Clearsd.

Bit: 4

Hex Valus: 0010H

Sug. var. Mame: IC_RISED

Range: kb

Access: Read only

UDGC Error Codde: MiA

LED: M/A

Dezcription: The Rising Edge Required bit is set if a rising edge i not detected on a command bit in
Tegister 10401 100. For example, this bit will be set i the applicez:ian task has setthe Fault Raset bit
(reqister 10001 100, bit 8) bul has not slezred and then resenabled any command bils.
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2051205 Interlock Register [(Continued)

Bik 5

Hex Value: Q020H

sug. Var, Name: IC_MORE:@

Range: MN/&

Access: Bead only

UDE Error Code: MiA

LED: h/A

Crascription: Tha More Than One Rsgueast bit is sat if more than ane operating mods is requested at
& fime in register 1001100 (his 2, 1, 2,

Bil: &

Hex Value: 0040H

Sug. Yar. Mame: IC._BLUSE or [G_SYND

Range: B:/A

Access: Read only

LS Errar Code: KA

LED: N/A

Description: K SAJ000 Vactor or 43000 Vactar with Sonsiant Fawer is salected during UDG
miedule configuration, bit 6is vsed as the Bus Met Ready bit (I2_BUS@).The Bus Mot Reacy it is
set when turning en the driva if tha 0-C bus is not ready. Tha bus is rapdy when the O-C bus valtaga
15 greaser than the under voltage threshold valuve stores in loca? tunable LWT_ECS and has reached a
steady siats, and feedback indicates that 1he pre-charge contactor has closed. This bit will also ta
st when fuming on the drive if the bus enable bit register 10051 100, Bit 43 haz not been 32t Reier to
the appropriate SASEI0 Pawer Modules manual for more infapmetion abost internal 0-C Lus cantrol.
IT3A3000 Paralled Invarl s i sedacltsd during UG rmuduls canfiguration, bil & is usad as tha Syno
Mot Ready bit. The Syng Mot Ready bit is 32t if the torque loop is enabled and PMI B's vector
origntatiocn has not bean aligned with that of PMI A, Refer to the Vector Crientation Alignmeni
Requost Bt Fegister 1009106, bit &) for wore infaemation,

Bit: 7

Hex Valua: OCEEH

Sug. Ver. Name: fC_MCR@!

Rarge: MA

Acceas: A=ad aonly

UDC Errar CGode: Nid

LELD: [M/&

Description: The MCA Did Mol Closa bitis set i the oulpu? contactor did not close when
commanded to. fote that the autout contactor is aptional.)

Bit: B

Hex Valus: 01004

Sug. Ver. Name: I GOHE

Rarge: M/a

Access: Head only

UDC Error Code: N/A

LED: M/&

Description: The GDI Mismatch bit is et if, when turaing an the drive, the aumber of Gale Driver
Interface JGOI modules in the rack does not match the number configured or the GOl modulas have
been placed incomectly in ihe mck. Refer 1o the PMI Rack insmruction manual lor the correct module
placermant.

The GOl Mizmatch bit i set if, when turning on the bridges test, 8 Power Madule has nol bean
sefacted far the lesl (bit 10, 11, or 12 in register 1001 100) or the incorrect Power Module has besn
sefected de.g. Power Module C has been selected, but the Zeive contzing only tas Power Modulas
connested in pazallel).

Bit: &

Hex Value: 0200H

Sug. Var. Hame: I&_IPBFG:

Range: M/a

Apcaks: Haad only

UDC Error Code: MA

LED: M/A

Description: The incompatibie PMI Bagkplang it is 52t if the PMI rack contains an insorract
backparne (&g, BM C-50003],




2051205 Interdock Register (Continued)

Bit: 10

Hex VWalue: d400H

Sug. Yar. Name; IC_|RES@

Range: MiA

Access: Read only

LD Emor Code: MiA

LELDK Mis

Descriptipn: The Incompatible Besobear bit is 92t if the PMI Rack confains Resolver & Dve O
rrccdulos B S00071 or BIM S0001-1.

2061206 D-C Bus Voltege {Volts) Register

Hex Value: M/A

Sug. Yar Mame: BUS VDS

Rarnge: N/A

Atcass: Beat only

UDC Ercor Code: WA

LED: M/A

Description: The O-C Bus Yollage (volts) register displays the voltage of the DO bus In volts,

2071207 D-C Bus Cument (Amps) Reglster

Hax Valua: M/A

Sug. Yar. Name; BLIZ DG5S

Rarnge: M/A

Access: Read only

UDEG Error Code: N4

LED: MiA

Deseripticn: The 0-C Bus Currerit {Amps] ragister displays tha measured currant in the D-C b
The dizptayed value 1z egual t the number of amps times 10, For example, 801 amps would be
dieplayad as 5071.

2081208 Ground Current Feedback (Amps] Hagistar

Hex Value: M/A

Sug. Yar. Hame: Gl_FBEX

Range: N/

Actess: Head only

UDC Error Code: M/A

LED: M/a

Description: The Ground Current Feedback (Amps) register displays the measured RS graund
current. The displayed vdlus is aqual 1o e number of wmps Bmes 10, For exkample, 501 amps
mould ba displayed as 561,

291208 Voltage Feedback (Volts RMS) Reglster

Hex Valua: N2

Sug, Ver. Hame: WV FB%

Ranga: MN/a

Ateass: Aaad only

UDC Error Code: N4

LED: MiA

Description: The Voltage Feadback (Volls BME! regisler displays the measured AMS motos vallages
ir wolts,
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2101210  Current Feedback (Amps RMS) Registar

Hex Value: HiA,

Sug. Yar. Mame: | FB%

Range: WA

Access: Bead anly

LIDC Error Code: MA

LED: N/A

Description: The Current Feedbeck (Amps BME] ragister diaplays e massured RMS motor curant
teatlback. The disalayed valua is egual Lo Lhe number of amps times 10. For exampla, 531 amps
wauld be displayed a5 501,

2111211 Current Feedback (Momalized) Reglster

Hex Value: kA

Sug. Yar. MName: | FEN%

Range: ~/—4085

Accegz: Resd anly

UDC Error Code: NA

LED: NfA

Deseription: Tha Current Fesdback (Mormalized) register displays the maassured BMS motar
current. This data is normalized so that /= 4085 counts s equal to the maemum BMS mictor curent
es calculatad in Appendix E. This ragister is used as the | FDBEEK parameter in tha THERMAL
CHWERLOAD contral block used In DFS drlves to manitcr the matar for thermal overfoad,

2124212 Id Feedback (Mormalized) Register

Hex Value: WA

Sug. Var. Name: ID_FEN%

Range: 4085

Access: Read anly

UL Error Code: MiA

LED: MJA

Description: Tha Id Feadasck (Mormalizad) registar displays the Id compenent (rmagralicing
cumrent] of the curent feedback, This dafa is normalized s that 4085 counts is ecual 1o the full valueg
of magnatizing currert [STATOR_IZ E1%].

2131213 I Fewdback (Normalized) Reglster

Hex VRlue: M/A

Sug. Var, Hama; i0_FEMT

Range: +/—4085

Apeass: Raad only

UDC Error Code: WA

LED: M/A,

Description: The |y Feedaack (Nopmalized) reqister displays the fq {orque-producing) camponent
of tha current feedhack. This data is nomalzaed so that | /4085 counts corresgonds 1o lorque
reference (TRO_REF%).

2141214 User Analog Input Reglster

Hex Value: M4

Sug. Var. Hame; ANA_ M5

Range: —2047 {— 100}t —2047 [+ 10V

Aceesss: Haad Elr'llf,-'

VD Errpr Code: 808

LED: M/5,

Description: Tha User Analeg Input ragister displays the rmeasursd cser analog input valueg fram e
Besohser Feedoack connector on the Reaclver & Crive 10 module.




2151215 Rezolver Scan Fosibon Registar

Hax Value: MN/A

Sug. Var. Hame: AES 50N PO5E%

Range: —32788 to 32767 corresponding to tha resolver's postian

Aoeess: Haad only

UDC Evror Code! /A

LED: M{fA

Dezcriplon: The Resolver Scan Pogition raqister diaplays the elactrical position of the rezalver at 1he
beginning of ihe UDC task scan. This register i reol W zard al power Jp.

2161216 Resolver Shobe Posiion Ragister

Hex Valua: NiA

Sug, Var, Name: REZ STR _FOSH

Range: — 32768 ko 32767 cormesponding o the resolvers positicn

Access: Read onty

UDC Error Goda: M

LED: M:A,

Description: The Resthwar Strobe Positlon reglster displays the electrical position af the resolvar at
the ime & strobe signal i detectard.

271217 Revolufions Par Minuta Ragister or d Feadback Reglster

Hex Valua: Mid

Sug. Yar. Mame: RPM% or ID_FEK:

Range: M/A

Atcass: Boad only

UDC Errer Code: N/A

LED: MiA

Dezcription: F 543000 Vactor or SAZ000 Yaclor vath Constant Fower is selected during the UDG
medula configuration, regisier 2171217 i3 uaed as the Aevatutions Per Minule regisice (APM%). The
Revolutions Per Minuwie ragister displays the speed of the mictor In APM, It I3 not intended for
closed loop cantral, A positive number in this reqiszer indicates a farward diraction; 3 negative
niurnkber indicates the teverse cirecticn.

¥ SAIQ0] Parallel Inverters is selecled during URG module coafiguration, registar 217 is usad as tha
It! Feadback reglstor. The Id Feedback register cantains the Id referencs value cakculiaicd by PRWEA
and is displayed 85 peak amps E1. This value is copied into reglster 1104 by the drive B UDC task se
that it s alss used as P B's Id referance. Refer to section 4.2.4 and Appandix © [or morne
information on SA300 Parallsl Invarters.

Maote that motor RPM data is available through register 21901240 by salecting that varizable i output
an meter pat 4.

218/1218 Elp Feedback Register or Yector Oriantation Feedback Reglster

Hex Yalua: M)A

Sug. var. Name: S5LIF_FE% or WG FEK%

Range: NiA

Accass: Aaad Gnly

UDC Error Code: NiA

LED: kA

Desctiption: [ SAZM0 Vectar or SA3NO0 Yactor with Constanl Powar is selectced duning UOH:
module corfiquration, redislar 2181218 is used as the Slip Feedbagk register (SLIP_FE%).Tha Shp
Feedback roaister displays the amount of mtor zlip. Tha displayed value ig &qual 1o henz times 100
For exgmple. SHz woukd be: digplayd as GO0,

I SA3000 Parallel [nverters is selected during UDC module configuralan. fegister 214 is used As the
Yector Drientation Feedback register. Thi Yector Orientation Feedback registar contains PMIA's
commanded phase angle whers 1023 = 2, This vafus is copied inlo ragister 1107 by the drive B
LDG task for comparizon ta PRI B phase angle. Rofer te section 4.2.4 and Append G far more
infarmatian ocn SAS000 Parailcl Inverters.

Mota thal slip Irequency data is availabie through registar 21871 218 by soelecting that variable for
QUL on meter gart 4.
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2181219  Selected Varlable Register

Hax ¥alua: MA

Sug. Var. Name: 3EL_VAR%

Range: /A

Access: Bead only

LD Ermor Code: MiA

LED: M:a

Description: This register displays the valug ot the actual variable that is eelacred for display on P
mater parl [aur. This allows monitoring of data in the UDC module that is nommaliy only availabla in
the PMI rack, Refer to chapter 2 for more infarmation on displaying veriables cn the PMI Frocessar's
feted ports.,

2201220 Parallel Power Madule B Sfatus Register

The gits in the Parallel Pawer Madule B Status regsster Indicate the ghatus of Power Madule B and ils
related hardware. This rogister is usead only whan High Prwer &-C Power Modules are conrected In
parallal.

If an overcurrent JOC) fault ooours, the sezaciasted phasa status bits are ses, Fa shoot thiough faolt
ocours, he assaciated phase status hits and the Intelllgent Power Meduls B it [bit ) ara sat.

Blt.

Hex Value: C{I01H

Sug., var. Hame: U_UFB@

Range: KA

Access: Read onky

UBC Emor Code: M/A

LED: KA,

Descripbion: The Phaza -Upper I0C B hitis set f an overcurrent or shoct through fault occurs in
the phase U, upper power Govics.

Bik 1

Hex Yalue: D002H

Sug. Var. Meme: ¥V _UFE@

Range: N

Atcess: Read coly

UDC Error Code: M

LED: kih

Description: The Phase VUpper (06 B bl & sl if an ovarcurrernt or shoat through fauli ooours inthe
aheze ¥, upper power cevice,

Bit: 2

Hex Valua: Q004H

Sug. Var. Name: W UPBG

Range: H'2

Access; Read only

UDLE Error Code: MAA

LED: MN/&,

Descriptlon: The Phase W-Upper 10C B Dit s 2at 1 an overcurrant o ghoot through fault oceurs in
the phass W, upper power davice,

Bit: 3

Hex YWalue: Q00RH

Sug. Var Name: U OB

Range: N/a

Acecess: Aead only

VDG Ervor Code: N,

LED: M&

DescHption: The Fhasa U-Laower I0C B bil i sel il an ovarcurrent ar shoat thraugh fault ooours &n
the phase LU, [swer power devics.
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2201220 Parallel Power Module P Stabus Register {Continued)

Bit: 4

Hex Value: 0010H

Sug. Var Name: v EOBq

Range: N/A

Accase: Aaad oniy

VDC Ecror Code: M/A

LED: MyA

Descripton: The Phase V.Lower D0 B bitis set f an overcurrent or shaat throughs fault occurs in tha
phase W, lawsar power device.

Bit: 5

Heéx Valusa: 00204

Sug. Var. Hame: W_ OB

Ranga: M

Access: Read only

UDEC Error Code: M/A

LED: MiA,

Deacription: The Phase W-Lower ICC B bit is sat f an avercumen: or 3hoot through fault occues in
the phase W, lower power device,

Bit: &

Hex Value: Ma0H

Sug. Var. Mama: IFMB&:

Range: Mid

Accass: Read only

UDC Error Code: N/A

LED: Mo

Descrptdon: The Inieligent Power Madule B oitls 2ot 1o Indecate that & shoot through fault has
acourred in Powar Moduls 2. Bits 0-5 of registar 2201220 identify the power dewice in which the
fault coourned,

Bit. ¥

Hex Yalue: DIBOH

Sug. Var. Meme: GDIE

Aange: MiA

Access: Read only

UDC Errar Codla: M2,

LER: Nfa,

Dascriplion: The GDI Faull B bitis set il a problem with the Gale Driver Interace module™s power
SUpply ooours.

Bit &

Hex Value: 01 HIH

Sug. var. Name: CHGB®=

Range: MNA

Accesa: Read cnly

UDE Ervor Code: MiA

LED: MiA

Dascription: The Charge Fault B bit s 38t it a change bus fme-out fault eoours in Powsr Module B
[=2e register 2021232, bit &).
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2201220 Parallel Powsr Madule B Status Register {Continued)

Bit: 12

Hex Yalue: 1030H

Sug. Var. Name: OTHE

Range: N/a

Access: Aead anfy

UDC Error Code: M

LELD: M/A

Description: The Dvar Ternperature B hit is set if an over temperature fault or warmning oGeurs in
Fower Module B,

Bit: 135

Hex Walus: 20004

Sug. Var. Name: U_SHABE

Renge: KiA

Access: Read cnly

UDC Errar Cade: M/A

LED: MiA

Descriptlon: The Phase U Corart Sharing B bit is set f  prohlen with current shatlng occuss an
phaza U between Power Modules; Le., Power Madule B is not carrying its share of the phaze U
currarnt.

Bit 14

Hex Value: 2000H

Sug. Yar, Mame: ¥ _SHRB@

Range: M/A

Adcass; Read anly

UDC Error Code: b'A

LED: N/A

Cescription: The Phase 'V Curment Sharing B bit is set if a problern wilh cumant sharing oocurs on
phase V baiwesan Powar Madules; i.g., Pawer Module B is not carrying ts share of the phase v
current,

Blt: 15

Hex Value: 80004

Sug. Var. Name: W_SHRE@

Rarga: MiA

Access: Read only

UDC Error Code: MNiA

LED: M/A

Description: The Phasae W Current Bharing B bit iz set f & problem with cuerent sharing accurs on
phase W betwean Powar Modules: ie., Powor Moduls B i not carmying its share of the phase W
cuereat.

2211221  Parallel Power Module © Status Register

The bits in the Parallel Power Module © S$atus regisier indicate the sfatus of Powar Madule C end its
felzaled hardware. Thiz register is us=d anly whan High Power A-C Power Modules arc connccted in
aarallct.

ff an orveercurient (IOC) faull oocurs, Lhae assooiated phase statiee bis ans sst. If a shaot through faut
accurs, the assotiated phase status bits and the Intelligenl Paveer Module C bit [bit &) ara sat.

Bit

Hex Value: J01H

Sug. Yar. Name: U_UPCE@

Range: MN/&

Access Boad only

LD Errar Code: Nib

LED: M/A

Description: Tha Phase U-Upper IOC G bit is et if an overcurrent ar shoot through fault goours in
the phase U, ugper power dovice.,
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2211221 Paralie] Power Module G Siatus Register {Continued)

Bit: 1

Hex Value: O002H

Sug. Var. Mame: Y _UPCE

Range: MA

Accesa: Read only

UDC Error Code: MA

LED: Mia

Rescnplion: The Phase V-Upper I0C G bt s sel il an overcurrent or shoat through faull cocurs in tha
ahase ¥ upper powar devica.

Bil: 2

Hex Yalue: 0004H

Sug. ¥ar. Name: W _LIPC@

Range: M/&

Access: Read anby

UDC Error Code: N/A

LED; M/a

Description: The Phase W-Uppaer 10C C bit is eet if an pvarcurent of shool Ihroogh faul accurs in
the phase W, uppar power davice.

Bit: 3

Hex Valua: O00EH

Sug. Var. Name: U_LOCE

Range: M4

Access: Aoad anly

UDC Ermor Code: MNA

LED: M4

Dascription: Tha Phaae U-Lower 10 C bit is sol if @n owvarcurrant or shoot through faul occurs in
the phage L, [ower power device.

Bh: 4

Hex Value: Q01 0H

Sug. Yar Name: ' LOCE

Ranga: N

Accesg: Read only

URL: Error Code: MAA

LED: Mra,

Description: The Phase W-Lower I0C Bt s set it an overcurrent or shoat thraugh fault ocours in the
phaze VW [ower power device,

Bt &

Hex ¥alue: (K20H

Sug. Var. Narme: W [ OCHm

Range: KA

Accass: Read anly

UDC Error Code: MiA

LED: Mif

Description: Tha Phase W-Lawer 10 C bit is 3etif an overclarent or shoot through fsult occours in
ithe phase W, lower power device.
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214221 Parallel Power Module © Stalus Register (Continued)

Bit: &

Hex Value: QC40H

Sup. ¥Yar. Nama: IPMCiw

Range: M/A

Apcess! Reed anly

UDC Ervor Code: M

LED: N/A

Description: Tha Inlalligent Powar Modude C il is sel o indisals thal a shool Lhrough [2ull has
pocurred in Power Module C. Bits 0-5 of register 221121 Identfy the pawer device in which the fauly
oEeumad.

Bit: 7

Hex Value: JBE0H

Sug. Yar. Name: GOICE

Rackgs: MA

Access: Read only

LD Error Code: MiA

LED: N:A

Dascriptlon: Tha GO Fauit C bit i sct if & problom with te Gate Driver Inteface module powes
SUppl ocours,

Bli: B

Hex Yalue: 01J0H

Sug. ¥ar. Name: CHGO @

Range: M/A

Access: Read only

UCK: Error Code: Mg

LED: MiA

Descriptlon; The Charge Fault C bt is se1 f a charge bus fime-pus fault pgewrs in Power Module ©
[zee registar 2021302, bit &).

Bh: 12

Hex VWalue: 1000H

Suy. Yar. Hame: OTCH

Range: MN/a

Access: Read only

LDC Error Code: MiA

LED: [AA,

Description: The Oyver Temperature C bit iz set if an over temperaturg waming or feult cocurs in
Power Module 2,

Bh: 13

Hex Velue: 200H

Sug. Var. Namea: U 2HRCGD

Range: MN/&

Apceas: Read anly

UL Error Code: MiA

LED: MsA

Description: Tha Phase U Currenl Sharing C L is setif a problem with current sharing Jcours on
phase U betwoen Pawer Modules; i, Power Module C iz net carmving its shers of the phasa U
CUrFant,

Bit: 14

Hex Walye: 4GJ0H

Sug. Var. Nama; W_SHRCE

Ramnge: M4

Accegs: Read anly

UDH: Error TCode: KiA

LED: N:A

Deseription: Tha Phase W Current Sharing C bit is set if & problem with current sharing accurs an
phase YW between Power Modules; i 2., Power Modufe C is not carmying its share of the phasa 'y
cLmant,
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2211221 Fargllel Power Module C Status Register ({Continued)

Bit: 15

Hex Value: SC00H

Sug. Yar. Name:. W_ZHRC

Range: N/&

Accass: Fead anly

LUDC Error Code: WA

LED: NiA

Dascription: Tha Phase W Current Sharing © bitis set i a prablam with currenl sharlhg occurs on
phase W betwean Fowet Modules; i.e., Pawer Modula G ig nol carrylng itz share of the phaza W
CurTent.
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3.5

Application Registers (Registers 300-599, Every Scan)
(Registers 1300-1599, Every Nth Scan)

Tha application regislers are used 10 pass applicaton-specific data between an Autehlax Processor
and the UL module.

Marnary i allocated for a meximum of 600 spplication regisiers which ara usad by both tasks (A and
B). There are 300 registars that can be usad evary scan {registers 200-559) and 300 registers that
cam ba used cvery hEh scan [registers 1300-15849), "N is defined in register 2001, Mate Lhal the
aratus of application regisisrns i mol ralzirad allar a 5 All

application registers 3)0-5%9 can be used every scan af UDT tasks. Registers within this range
writter to by & UDC task are updared by the LIDC ppamting systam from s lecal mooncry 1 cusl
part memary after each task is run. Ragisters within this range written to by an Aoiobax task are resd
by the LIDC onerating systam from dusl port memony and copied inle e BDC lecal memorny &t the
beginning of each scan in order to hawve & cansistanl conlaed for evaluation, See figure 3.1,

WARNMING

IF ¥OU USE DOUBLE INTEGER VARIABLES, YOU MUST IMPLEMENT A 3OFTWARE HANDSHAKE
BEETWEENW THE TRANSMITTER ANMD THE RECEIVER TO ENSURE THAT BOTH THE LEAST
SIGNIFICANT AHD MOST SIGNIFIGANT 16 BITS HAYE EEEN TRAMSMITTED BEFORE THEY ARE
READ BY THE RECEIVING APPLICATION PROGRAM. FAILURE TO OBSERYE THIS FREGALUITION
COULD RESULT N BODILY INJURY OR DAMAGE TO EQUIPMENT.

e LS Smar™ L
IpLE A Rin & Cratpiad Input B Aua B DLpat 8
]
[ 1
1
£
b Lahzh “owere st a
(=) “Rgistrrs it are 3
E npJeE iz sk B 3
n
! a
= Wil "y San” o
e remrisglees i, Are T
= cutpubs fam ek A =
Lalch "ewary =can” Wirite “avery Bcen”
e rEQiIErs hat am regislers has a e —
irpuls 0 a5k A U I Lesh B Y
*Te=i B can aston Task & cutpuks sithin o scan.

Figura 3.1 - Typical UDC Task Scan

hote that the same bits or registars must not be written to fand used a3 outpuls) by both an
AulnMax task and a UDG task.

Application registers 1500-1598 can be used every Nth scan of the LIDC task. hth scan regislers
shoukd be used when it is necessary o synchronize one or mare UGS tasks to an Autolax sk

The registans within this range [1300-1588) that ars writter to Ly & UOC task are updatad by the UDG
aparating Hystem from is loeal memory to dusl pord mamory at the end of the szan that oocurs
befare the Mt scan (M-13. At shet time, an interrupt will be generated by the UDC gperaling system o
indicate that new data has baen wrillen o the dual port mesmory, Asfier to the 2000-sarias registers for
rore information on interrupts. An AutoMax task must have deflned a hardware EVENT in arder la be
able to eespand toan interrupt from the UDC module. Raglsters within this range Bhat are wrillan 10
by an Autohas task are read by the UDKE operating eysterm from dual port memaory and copied into
the UDC local memory at Lhe beginning of the M scen. See figure 3.2,
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3.6

3.6.1

The following data 1ypes can be defired in the application registar araa; botlean (bit), intager (16
bits}, double integer (32 bits), and real (32 bits). Because of the way in which read anc write
cparaticns eoour in the UDC dual porl memory, hawaver, the programmer must azzign boalaan
variables carefully within pairs of 16-hit registers.

The UK operating system generally operates oo the amoont of memory called for by the data type.
e, when it i requested 1o write 10 8 16-bit {imteger] value, it writes only 1o those specific 16 bits.
Howewar, in the case af baolean variabias, the LUDG apemmting system slways oparatas on 32 bits gi a
tims. s not possible for the operating system o write 1o oy one bit within a register, The remaining
41 bits in the registar pair will Ds writktan aver & wall, possibly resulting in cormupbad data.

Wilkiirs &y pair af 16-bil registers Deginaning an an sven numbar boundary, ie., registers 300 and
401, 302 and 303 (but not registers 301 and 302), all boolean varebles must be ether inpats or
tutputs. T therg ara re bils assignad within & particular reqistar pair, thar, ona 168-bil regisler can be
an sutput and the other 18-hit register can be an input, o both can be inpuls or outputa.
Altarmativety, tha artira regizisr pair can ba celinad as a real or double intager valea.

Mote that if vou are referencing a 32-bit value (real or dJouble integesd in the UDC duagl poet from an
AutohMax task, the operation is baing perfarmed by the AutoMax Processar, which opaerales an 16 bils
of data al a tirma. It such a situation. yvou must employ soma farm of software handshaking in the

M tohax task 1o ensure thet both the upper and lowrer ardar 16 bits represent the cucrent valua of the
varible, This iz reguired for 32-bit values inthe “oveny scan regqister range. It is passibke to uss
snfware "flags” o indicate that data can be read. It is also passiale ta read the dala mulliple firmas
(yplcally three drmes} and compare the values.

UDC Module Test |/O Registers (Registers 1000-1017}

Thiz view is used ta canfigura the UDS madule’s Test Switch Inpuls Regisler and Lha Meter Part
Setup Registers,

UDC Module Test Switch Inputs Reglster {(Reglster 1000)

This view is used to configurs the register that displays the statug of the test ewitches and LED
indicatars on the UDGC modula. Wriling to this regisler will nol change the state of the LEDs, The
status of this regisser is retained durng a Stoo A

BiL: O

Hex Value: J01H

Sug. ¥ar. Name: UK FPE@r

Rangea: WN/A

Access: Read anly

LDC Error Code: MA

LED: N/

Descriplion: The Pushioutton [nput bt [s onwhen the pushbutton is pressed,

Bit 1

Hex Value: 0002H

Sug. Yar. Mame: SWIT LR

Rangge: M/A

Access: Head anly

LDC Errer Code: MiA

LED: N/A

Description: Tha Switch Up Input bit is arwhan Lha swilch is 0 he up position.




1004 UIDE Test Swilch Inputs Reglster (Contlnued)

Bit; 2

Hex Valus: COT4H

Sug. Var. Mame: 3\WIT_CHNG

Range: M5

Access: Read only

LIDC Ermmar Cada: M/A

LED: Ni&

Description: The Switch Down Input bitis on when the swiich is in the down pogition,
Bit &

Hex Werlua: 0100H

Sug. ¥ar. Mame: M/A

Range: MN/A

Access: Read anly

UDC Error Coda: MN/A

LED: 05 OK on the UDC module

Description: Status of the Operating Syslern OK LED an the UDC maodule (0 - OF; 1 - Onl.
Bik &

Hex Value: 0200H

Sug. Yar, Name: N/A

Range: N/A

Access: Reac only

LD Emor Code: M

LED: COMM A Ok on the UDG module

Daecription: Status of the COMM A CHK LED gn the UDC madule O = Off; 1 = Onk.

Bil: 10

Hex Walue: 0300H

Sug. Yar, Name: h/A

Range: N/&

Access: Read only

VDL Errpr Code: NiA

LED: OFV A FLT o the UDC mcdule

Descrlptlon: Sistus of the Drive A Fault LED gn the UDC module 0 = O0fF;, 1 = On}.

BH: 11

Hex Yalue: 0A00H

Suq. Var Kame: MA

Range: M/A

Access: Read only

UDC Error Code: MNiA

LED: COMM B Ok on the UDC moduls

Description: 3Etus of the COMM B OK LED on the UDG madule 13 = OF;, 1 = Onj.

Bit: 12

Hex Value: 1000H

Suqg. Var Name: N/A

Range: N/&

Access: Haad only

UDC Errar Code: WA

LED: ORV B FLT an the ULKE modula

Descriptlon: Status of the Dyive B Fault LED on the UDC module {0 = OF; 1 = On).
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&.6.2

UDC Module Meter Port Setup Registers (Ragisters 1001-1017)

Regislars 1001-T01 7 are wsed a configura the UDC module's metar ports. This configuratian
deternines what varahles from the UDC module'a dizal pet memeny are to be displayed on the
meler ports at the and of the UDC scan. At systam powes-ug, the oulput values af the ports are rased

1o Zerg,

Tomap a UDC variable 10 a specilic meler pgorl al powar-up, refer 10 table 3.7 and use the fallowing
procedurg. Mote that the setup register configurations are retained during a Stop All,

Tabde A7 - UDC Module Metes Port Setup Registers

UDC Module Meter Port Setup Registers Meter Meter Meter Meber
Port 1 Forl 2 Fort 3 Port 4

Warable Ragister Mumber Regiszer 1002 1006 1010 1 4
Bit Mumber Register glalix 1007 101 1115
Maximum Yalue Ranistar 1004 1008 1012 1H&
Minimum Yalue Register 1005 1009 M3 M7
Change Setup Reqistar 1001 1011 101 T

d.6.2.1

a-18

For gach mater pork:

Stap 1. Place the register number af the vanable vou wish to display in the approprata Variable
Register Mumbor reglstor,

Slap 2. [T an individual kil of the register is [ be displayved, enter itin the Bil Mumbcr regisier as 100
{oit 0y to 1135 (it 151

IT the: @irdire register is b be displaved. enter avalue of zero Inthe Bit Mumber register.
Stap 3. Placs the valus [maximum 32767 that will repressnt - 10% in the Masdmurn Waloe regisler,
Step 4. Place the value (minimum — JE767) that will represent — 10V in the Minimum Value register.

Btap 5. Set ragisier 1007 {Iniliale Change in Selepd equal 19 a non-zers value 1o stove the new
setup register configurations in mesnony,

Tha UDC module's meter ports are updated once per scan once the UDG task is running end GCELK
i= on. They are updated evary & miliseconds wan GELK is alf.

LD meter paris cARn alsa be se: up on-lina using the "Setus UDC" salecion raem the: Moniton mcn

&5 described in the AutoMax Frogramming Executive inztruction manual, This seiup i valid gnly uniil
thers iz & power cycle, in which gase the meter pons default to outputtng zers volage and the UDS

Satup scrasn is clearad an pawar-up.

Refar 1o the LIDC Module instruction mangal (5-3007) for more infzrmation about tha UDC mocule™s
meter pors.

Resolution of Mebar Port Daita

For metar poels, tha cutput values will be clamped al the outside (+7— 10Y) limits, Mote that if voe
select to disokay & dasa rangs that ig ngmmower than the actual range of tha data, your output values
will et ehange until he value relurns 1 within e range you selected o dizplay, In other words, data
iz being updated &t the rate described ahove, bt the actual gutput valtaga may not changs.

H tha aciual deta baing sent te Lhe meter pord is significantly smaller than the upper and lower limas
azzigned oy the programmer, the effective resolution of the 8-bit DWA circuit (1 part in 23E) will
degrade. To caloulate the step chanoe indicated on ba meler porl, catculaie the sum of the absciue
values of the upper and lawer limits [the entire range of possible values) assigned ta the port. Then
scale this numzer by 255 in order ta cetermine the minimum step change thal will cavse tne DA
autput 19 changa. For exampie, suppose the programimer sets the +10% and — 1A limits at +4085
and —4183, respectively, but the achial value varies only betwean 4+ 1024 and - 1024, Then:

H190/255 = 32 counts



Thig means that although the actual data is baing updatad, the matar port oulpul will charge only
whan the data changes by 32 ar mare counts. This level of granularity might be acceptzble if the
range of the data were actually 8190 counts, bus might not be accestable f the dala rangs is anly
40495 caunts. It the programmer bad assigogd Lhe limils +/—1024, the Db output step change woald
ba only & counts: 2MB/255 = B,

1001 Initiate Change in Setlup Register

Hex Value: N/&

Suy. Yar. Name: MN/A

Range: MN/A

Access: BeadWriis

UDC Emror Code: MiA

LED: h'A

Dascription: Sol this register egual 1o a non-2ese value oo store the new setup register corfiguralions
in LIDG memary. You must ues this register whathar you are ohanging the meter pot setup via an
applicalion task of wia 170 Monéitor,
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Meder Port 1

1002 Un< Maodule Meter Port 1 Register Number Register

Hax Value: MA

Sug. Yar. Hame: KA

Range: M/&

Access: ReadWrite

LIDC Error Code: MY

LED: M/A

Description: UDE ragistes numaer [C-2044) to 3a mapaed to meker pord 1.

1003 LRC Maodula Meabar Part 1 Bit Number Regishber

Hex Yalua: kA

Sug. Yar. Mame: MN'A

Range: M/A

Apcess: Readirite

UDC Error Code: N/A

LED: M/A

Description: Bit nuimber of the UDC register specified in register 1002 that &5 to be mapped to ot 1.
Enigr a walue of 100 Jbit 00) to 115 [bit 15) as raquired. Erdar a value of zera il all af (ke registars Dits
arg o be displayed.

10404 UDL Madule Meter Fart 1 Meximum Yalue Reqister

Hex Walue: Mia

Sug. Var. Name: NiA

Range: N4

Agcess: ReacdWrite

LDC Error Coda: MU,

LED: M/A

Description: Sek this register Lo the number that will represcnt — 100 The magimomn alkewable value
iz Z27aT,

2-80

1005 LEC Moduwle Meter Fart 1 Minimum Value Register

Hex Value: MY

Sug. Var. Mame: kA

Range: MN/A

Apcesg: Reariine

LDC Error Coda: MA

LED: M'A

Description: Ser this register to the numbsar that will repragsent < 10W. The minimam allowable value
iz —327EE.




Meter Port 2

1008 VD Module Meter Port 2 Register Nurnber Register

Hex Value: NA

Supg. Var. Nama: MN/A

Range: N/A

Arcass: Razd\Write

LD Ermor Code: MiA

LED: WA

Descripthon;: UDE register number ((-=2044) to he manoed to meter port 2.

1007 LUDC Module Meter Port 2 Bit Humber Reglsier

Hea YWalua: M4

Sug. Var. Mame: MNA

Range: M

Access: ReadWrine

UDC Error Code: MNA

LED: N/A

Dascription: Bit number of the UDG reglster specified in register 1006 thai is 1o be mapped 10 poet 2.
Enter a value of 1906 (Bt 001 2o 115 (kit 15) a5 required, Erter g value of zer if all af ihe register's bits
are o be displayed.

1008 LDC Module Meber Fort 2 Maximum Yalua Register

Hex Value: WA

Sug. var. Mame: M/

Range: MN'A

Aecess: Read!YWrile

UDC Emor Code: MiA

LED: M4

Descripton: Set this rrgister to the number that will represent + 104 The maximum allwable valuie
s 2ATET.

1000 UDC Modubs Meter Porl 2 Minimum Yalue Reglster

Hex Value: MiA,

Sug. Var. Hama: M

Range: M'A

Accass: Haad MWrita

UDC Error Code: MiA

LED: M'A

Description: Set this register to the nuimbar thal will represent =10V, The minimum allowable valua
is —J27EH.




Meter Port 3

1010 LD Module Meter Port 3 Register Mumber Registar

Hex Value: Wi

Sug. Var. Name: Nin

Range: N&

Access: AzadWrite

UL Errar Goda: M

LED: M:A

Description: UDC register number (0-2044) to be mapped to meter port 3,

1011 UDC Module Meter Port 3 B Number Reglster

Heax Valua: MNiA

Sug. Yar. Mame: N/A

Range: MN/A

Access: Read Wi

L Errpr Code: M4

LED: WA

Deseription: Bit number af the UDC registar specified in regisier 1070 Lhat i [0 e masoed 1o pot 3,
Enter a value of 100 it 00) 1o 115 (ki 13) a3 required. Enter a value of zera if all of the registar’s bits
are to be dispiayed.

1042 UD Madule Meter Port 3 Maximum YValue Reqgister

Hex Value: N/A

Sug. Yar. Hams: RA

Range: M/A

Access: ReadWits

UDG Error Code: MA

LED: N/A

Dascription: Scf this reglster (o the number that will represent — 10V, The maximum allowable valua
iz 327EY,

1013 UDC Madule Mater Pord 3 Minimum Yalue Reglster

Hex Walua: M'A

Sug. Yar. Name: M'A

Range: M/A

hecess: Read Wril

UDC Emror Code: M

LED: MiA

Descriplion: Sel this regisles 1o e number that will represent —10W. The minimurn allzwable valus
is —32785.
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Matar Port 4

014 UDC Module Meter Part 4 Reglster Humber Register

Héx Walua: MA

Sug. Yar. Mame: N4

Range: M/A

Access: Aead Miite

UDLC Error Code: MiA

LED: MiA

Drascription: LUDC rpgistar oumber [0-2044) bo be mapped ta matar port 4.

1015 UDC Module Metar Port 4 Bit Mumbser Resgistor

Hax Walus: RA

Sug. Var, Name: N4
Range: M/~

Access: Read write
UG Errer Code: MYA
LELy; MiA

Description: Bit number of the LD reqigter specified in register 1014 that i3 to be mapped to port 4.

Enler & value of 100 (Dil 00 1o 115 (bl 158) as required. Enter a valuee of zz2mo i all of the registers bits
are 1o be disglayed.

116 UDC Module Meter Port 4 Maximum Value Register

Hex Walue: N/A

Sug. Var. Hame: NyA

Range: N/&

Access: ReadWrite

UDE Error Code: NA

LEDr MyA

Doseription: Sal his regqestar 1o the number hat will reprezent +10 The maximum allowzble value
[ -T

1017 D Module Metar Port 4 Minimum Value Ragistar

Hex Value: N/A

Sug. Var. Hame: N/A

Rarwge: M4

Acce=s! AeadWrite

UDC Error Code: WA

LELD:: M/A

Deseription: Sal ihis register b the numiac that will represent —1 00 The menimum sllowakle value
i5 —32 760,




3.7 Interrupt Status and Control Registers {Registers 2000-2047)

This view is used 1o configure registers that control the operation of interrugis to 4 task on an
Autabdax Processar in the rack and to anable LK in dha rack. Thase registans ara usad for Drive &
and B, Only one UDC task should write 1o thess registers, Note that the siatus of these registera is
nat refained afler a Stop All

2000 Interrupt Status Control Reglster

Hex Value: H/A

Sug. Var. Name: UDC ISCR%

Rarsgs: N/a

Access: Zee individual his

UDHS Ervor Goda: MNA

LED: B/A

Desctlption: The Interrupt Status Control reglster cantalns the fllcwing infocmation. Only BMEE can
be writien to by the user, All ather hits are read anly.

Bit: 0

Hex Value: O001H

Sug. Yar, Hame; H/A

Range: M/&

Aceass: Read anly

UDC Error Code: N/A

LED: N/&

Degcription: Intesnipt Line Ideatification,
Bit: 1

Hex Value: ALOZH

Sug. Var Hame: M4

Range: M/&

Access: Road only

UL Error Code: MiA

LED: B/A

Description: Infcerupt Ling identification.
Hit: 2

Hex Value: Q004H

Sug. Var Name; WA

Range: N/A

Acceas: Raad anly

UDC Errar Code: KA

LED: R/A

Description; Intesrupt Allocatod,
Bit: 4

Hax Walue: 001 GH

Sug, Var, Name: MN/A

Range: M/a,

Access: Read only

UDLE Errar Codeé: MNeA

LED: KA

Description: Interrupt Generaled This Scan.




2000 Imterrupt Status Control Registar {Continued)

Bit: 5

Heaz Valus: 0C20H

Sug. Var, Mame; N/A

Range: H/A

Accega: Rezd anly

UL Error Code: MA

LED: MAA

Description: CCLK Counting,

Bit E

Hex Yalue: 0020H

Sug. Yar. Narne: NA

Range: M4

Accees: RagdWrils

UDC Emror Code: MNA

LED: KA

Description: Enable CCLE on the Muliibus Backplane - CULK muss be enatdad in iha rack tor the
LEC module 1o execute its taskis] and communicals synehranously with the PR Only one module
per rack should enable CCLK. if CCLK & enabled cn multiple modules in the mck, an ovartap amar
will result ferror code 38, Cther modules that cen enabla CCLK include tha MM 575408, 570421,
and tha 57C411. The UDC madule uses COLK o determing when it should run its tasks. CCLK is
also used as the time reference for all UDC modules in tha rack sa thal lhay are all synchronized o
starl at delarrainlstic time periods, If interrupts 1o the Acotobias Processar aee requirard, register 20071
must be setto the dasired valus beiore COLE Is enabled.

Bit: 7

Hox Value: CHIBOH

Sug. Var. Mame: N.a

Range: M:A

Access: Read only

UDC Error Code: MiA

LED: M/&,

Descrption: The tntemupt Enabled bit, when sat to cne by the operaling system, indicates that 5
hardwzre EVEMT has been dafined in an Autohfax task. Mo other programming ie required for the
LDC cpaeraling syslam o generate an interrugt inthe interal defined in ragister 2001.

Bit: 15

Hex Value: 5000H

Sug. Var, Name: M/A

Range: Nf&

Access: Aaad only

UDGC Ercor Code: M/A

LED: MYA

Description: The Intaruat Status bit, when set to one, indicates that an inernipt is being penealed
at this tima.

NI Scans Per Interrupt Regisler

Hax Walus: M

5. Yar. Name: SPP:

Range: N/A

Apcesg: ReadAbirite

LD Erroe Code: ML

LED: MiA

Description: The Scans Per Interrupt reqistar comains the number of trmes a LUDC tagk ia to be
seanned between updates of the Nih scan applicallon registers, MNote that wou must write the desred
valua 1o this regislar behare you turn on CCLK, The default value is zano (i.&. not applicable because
an inlerrupl is not being used but i updated sach scan). One = an allewable value. If a hardware
EVEMT is defined in an Autolax application Lask, thls reglster will also specify when the interrupt
OcoUEs, B8, avary Mih scan, See chagler 4 gnd figure 4.3 for more irformation 9n intaerrupts. Mats
tha: in this ragister, one scan is a comalete scan af bath rfasks & and B.
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4.0 APPLICATION PROGRAMMING FOR DPS DRIVE
CONTROL

OHLY QUALIFIED ELECTRICAL PERSCGNMNEL FAMILAR WITH THE CONSTRUCTION AND
OFERATIGN OF THIS EQUIFMENT AHD THE HAZARDS INVOLVED SHOULD INSTALL, ADJUST,
QPFERATE, OR SERVICE THIS ECUIPMENT. READ AND UNDERSTAND THIS MANUAL AND OTHER
APPLICABLE MANUALS IN THEIR ENTIRETY BEFORE FROCEEDING. FAILLIRE TO OBSERVE THIS
PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSS OF LIFE.

WARMING

ONLY QUALIFIED RELIANCE PERSONMEL OR OTHER TRAINED PERSONNEL WHO LINDERSTAND
THE POTENTIAL HAZARDS INVOLYED MAY MAKE MODIFICATIONS TO THE APPLICATION TASKS,
ANY MODIFICATIONS MAY RESULT IN UNCONTROLLED MACHINE OPERATION. FAILURE TO
OBSERVE THESE PRECAUTIONS COULD RESULT IN DAMAGE TO EQUIPMENT AND BODILY
INJURY.

Dislribuled Powar Drive products are sold cnly as parl of engineersd systems. Thoe application
programming requived for each enginesred system & developed in response o 2ach customer's
speqifications. Infarmation in this chapier is gensral anough 1o apoly e mcst engineened sysicas:
howevern, implemaentation detalls may vary, Always refer to your wilhg diagrama for specific
infprmeation abaut yaur enginaered systam.

4.1 AutoMax Tasks

AutoMax tasks are uaed 1o implement safety intedocks, coordinate mulkipla UDCs, and collact data
fram UDC medulas in the rack. Thay can access all common memory and [ In the Autobax rack,
lnciuding the dual port memary in the UDC module. Autobax drive contral tasks ara generally written
in PC/Ladder Logic language. Frpically, thase tasks control tha Drive Control registor (10001 106 and
the /D Contral regisker (101,71 101). AvtoMax tasks can access registers in the UDC s dusl pont
memony it the same way as |maks on the UDC modute itsali .., by declaring them COMMON.

4.2 UDC Tasks

UG tasks operate on registers in the UDC dual podt memaosy deseribed in chapter 3. as wal: as on
|zzal task-specific varables in order to control same application variable (e.q., speed) and to
caloulate the required seferonce values for the selected conirol algorithm, The LDC task is somatimas
referred to a3 an "outer’ or *major” conmal loop. Mota, howenwar, that thare may bo mode than one
auter laop par task. In this case the contrel Lops are nested, o “cascaded,” within the LD tagk.

LD fasks must be weitten in the Control Black languags, & language designad specifically for deive
contral. To differertiate therm from Condred Block tasks wiitten for AutoMax Processors, they must be
specifled as UDC tasks in the Programming Bxecuthea saftwara. Like Control Block $asks on Autohax
Processzars, UDC tasks can include a number of BASIC [anguage statements and functiona; haweaver,
those that allow task suspension o« delay ara not suppoted.

UDC asks arg coeated, compiled, loaded, and moniared in the same way as Contrel Block lasks o
AutoMax Processors. UDC task variabies can be monitared. set, tuned, and forced Lke Autohax task
variables. Nola hal the UDG module i accessed for mondoring and Ieading purposes through the
gerial port on the lefmoat Autobdax Progessor (or ovar the DOS-MET rmatwiork), which s used for all
connecticns ta the rack,
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Aryy UGBS dual port register that 15 1o be used ina UDG task must be delingd as COMMON in the
task. Recall that 0SS dusl part mamary ragisters ara either raservad for a spacific use sush s rail
deta, ar available for applicetion-apecific purpeses (o the programmer, Registers that are not
spacifically identified in one af e o ways in the Pragramming Exscutive sedbware or in this

instructon manual must not be written to by either the UDC or AutoMax tasks because they are being
usad by tha aperating systam.

Generally, the commeon vanables on the UDC module are ither witen to onby by Auiohlax tasks
(‘read ondy” ta LI0DC tagks), or they are written to only Sy a LIDC tagk ("raad only” ta Autcidax tasks).
The iormer ara lypically variables Lhal conlrol an aclion, 8.6., regquesling g mince oep to run, and

the lgtter are typically status variables, e.q., indicating the atatue af the fiber-optic communication
k.

DG tasks can accass anly tha UDE modula's own dual port marreny. Thay cannol access other

vanables in the rack unless an AutoMax task writes thoge variaHe values to the application-specific
registers in the UDC dual parl.

Figura 4.1 illustrates one UDLE task scan.

B D Sean* -
|
Iripal & Auri & Catpur A Inpdt B Mun © Dupits

a1 -
] Laweh “svery scan' 4
= registes 1hal e g
2 inpu=ioiask B
=3 5 3
o
: 2
E Wirsn “owore soen” 5
= —— repgsbens that are E
= autps T B & =

LIk “Aveny soan Wirite eoury S0A0T

——  gqlgtars kAl 68 rrgiste et are——
Tipuabe 10 185k A 2utputs from &sk B '

*Tapk B csn ecd o0 'TBsH A OLIDUEE Withn 8 523n.

Figure 4.1 - Typical VDG Teek Soan

All comman input values far wek A are lirst reaed from the dual pord memory and then stored in & local
Lulter in arder to have 2 conslstent context for evaluation. Teak A ig then executad. Afier task A has
been executac, tha common oulput values frorm Lask & are writlen from the local memory buffer 1o
dual parl rerroey. All commaon input values for task B are then read fromn dual part mamary and
stared in a lncal buffer in order to have & cansistart coantaxt ior evatualion. Task B is then executed.
Mota thal Lask B ean act on task A outputs within ane szan, After tagk B has hean exacuted, the
cormmen autout valoes from task B ara written fram the local memony boffer b dual pors memory,

The anly axceplian to this pallert are tha common variables in the "MNih® scan application registar
arga. These registers are updated immediately befara every “Nth" scan anly, a= delingd by e user,
Ser section 4.3 and figura 4.3 lar more infarmailon on *Nin® scan intemupts, See seation 4.2.3 for
rnare informnacion an the command and fesdback massanes.



4.2.1 Typlcal Structure of a2 UDC Task

The typical structure of 3 UDH: task is described below, The firgt part of the task, describod in steps 1
to 4 balaw, is considerad task initalizatign. This part gf the task will gnly nin an the initial 2can af the
tazk ar on ary Sut:-sequent re-slart

1.

Local and common variakéa dafiniticns

This sectinn of the task defines names for velues intemal 5o the task (LOCALs) and all LDC dusl
Pt ety regesters used In the task (COMMORNS].

Pra-tedingd [ocal unabile variabhia dafinilns

This section cefines the variablas that are used by the PRI far funczions such as tuning the contral
algarithim and calibrating the resolver. The UDBS ask “skalston® fle in the Programming Executive
sofware includes these local tunable definiions, See section 4.2.2 and Appendix B for more
irsfiarrnatian,

Initizlization
a)l UDS Meter Port set-ugs The reglsters whose values will be output on the URS Meter Ports are

defined hara. These ragisters can alzo ba dafinad an-line using the Programening Exaculive
gofreare Joptianal].

| Scans per update dgefinfion: The scans-per-update registed (2001 for both drive & and B) i=

refined to kel the WD Processorwwhan io updeie the MNth scan registars, ard optionally, also
when ke interrupt an Autobax Procassor task that has defined & barchware EVENT tied 1o the
DS s insernupt register. The AutoMax task can then read from and write to she UDC dusl part
mamory registars on a datarministic: Beesis, and coordinaie with e atlar lasks in e systam
{opdiorall.

gl Any clher indlialteation eduired Tor thae application.

Thiz portion of tha task (steps 1-3). befare the SCAN_LOOF block, caly executes the first tmes thak
the task iz scanned, after 3 STOP ALL goenmand and subsequent Run cormmand, or aftar powar
i5 oyclad io the rack.

SGAN_LOOP hlack/Enabling CCLK

Thiz contrel Mock tells the UDE operating syster how often 10 execute the task besed onthe
constani clack [CCLE] signad on the rack backplana. Mate Lhal the COLK signal must e cnabled
by a lask in tha rack sefare ary UDRS tasks inthe rack can be scanned beyond their SCAN_LOOP
blocks. Mote that COLK must be enatlad agaein aftar 8 STOP ALL in tha rack. GGLK is anabled by
seting she apprapriate "COLK anabla” bl on cartain moduies I the rack, such as the UDGC
module, COLE must be enabled on one mcdule only, IF CCLK s enabied on muliple modules in
the rack, Bn owverlap arrar will result (error code 38).

The LIRE: task runs bazed on "ticks;” one tick = egual o one 500 peac L& msac] COLK interval.
The valug can range from 1 o 20 tcks,

The pragrammer must specify how aftan the task shoula run in e TICKS parameter of the
SCAN_LOOR block in the task itaelf. The TICKS value repressnts the number of 500 wse inlaevals
wizhin which tha task must exscuta ar an ocverlap error will aceur. In order 10 calculaie this value,
both drive A and drive B tasks must ba consldered together because they executs cne
Immediatedy following the other {4, then B). See figure 4.1 for mare information.

When detarmining the valug Lo enler, Lhe programmearn must consider how long it will 1ake both
tasks to actually run, aliow same time for processing averhaad, and use the resulting value 1o
daterming the TICKS valua far the SCAM_LOOP block Im Doth the drive A and drive B tasks. The
Autohax Contrgl Blosk Language manual (36768 lisls the execulion times of the Control Blocks,

Faor exampée, f the programmer azsigns UDG tazk & a TICKS paramster of & [4 ms.), then UDC
task B muys: alen have TICKS datined al 8, and both Bsks must be abde 1o ewecuts within an 8 tick
window of time, ar an averlap emror will result and all tasks in sha rack will siop. Ifthe ok rates do
not match, errar code "23568° will be reparted for ane or beth asks in the errcr 12y and all tasks in
Lhe rack will be stopped,
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4.4

Mota that, unlike Cartrol Black fasks on AutoMax Processars, UDGC asks cannat un on e
hardwane or software evenl Dasis. The EVENT parametar cannot be specified in the SCAMN _LOOF
biock in UDE {asks. Thie meana that there ig no timeat for execulion of the UDC tasks. F tha LUDC
task is scanned tothe SCAN_LDOP hlock and SOLK is nat on. the task will simphy weis withoug
tirrzng oul

Mot that no other cortrol bocks arg permited bedors the SCAN_LOOP block. BASIC statements,
howionect, are permilied befors the SCANM_LOOP block.

h. OHher Cantrol Blgck ang BASIC statements or functions

Thiz perion of the task consizts of the logic specificatly requirad for the application. This perion
ol the UDC tagk {aftar tha SCAN_LOOP block) is the only part of the task thal execules ater the
initial scan of the task, after a 3TOP ALL command and subsequent Run command, or after
peiar i cyclad to tha rack.

G, Molar lharmal overload protaction

Electronic thermal owveroad protection far Distributad Power drives is narmally provided by the
THEARMAL CWERLDAD Bock. Tha fallawing briefiy describes hiow ihe THERMAL OVERLOAD
block works, how to program the Bock, and whal atjestments are possible. Each UGG fask must
contein 8 THERMAL OVERLGAD block. unlezs masor tharmal cvarload pratection is provided by a
hiar dwieans Cewica, Sea J-3676, the Cantrol Black Language mstruction manual, for the structare af
ihe blogk.

CAUTICHN: Eloctromic motor ovaraad pratection must be provided for each motar in a Digtributed Power
driveapplication to protectthe motor agalnst excassiva haat causad by high currents. This protection can be
provided by either the THERMAL OWVERLOAD software biack or an exdarmal hardwara davice, Applicationsin
which a single power module iz coatralling multipie motors cannot use the THERMAL G ERLDAD 2aftware
black and must use an external hardware device or devices 1 provide this protection. Faidure L obsera this
pracaution cauld resul: in damage to, ordastrection of, the equipment,

The THERMAL CVERLOMAD sontral block is used to create a moded of the tempersature in 2 gingle
device, sych as 8 maor or power madule, conbralled by a OPS drive and to lum an an alarm
whian an averload condition exigts. The block calcuiates a rise in tamperature based on currenl
feadback. When operating above 100%, if the rise in lempefature exceads the programmed limit,
the OVERLOAD putput will turn on. Aftar the averload condition is detested, the rise in
temparature must resurm to the 1905 condlilon befora e drive will be alowed Lo barm ar again.

The operation of the block s programmead hrough laur bioek ingut parametars: LIM BAR,
THRESHOLD, TRIF_TIME, and |_FDBK. The value usad for LiM_BAR must be the zame value
entered as the matar ovettcad ratlo duting crive pararmater corfiguration. The velue used for
THREGHOLD seiecta the percent of full load curent at which overload s detected, Tha value weed
for TRIF TIME salacts the tima, in eecends, within which the Bleck must detect an overload after a
atep from 100% cumrent to LIM_BAR. The main inputl Lo tha THEAMAL CVERLCAD blook is
|_FDRBEK, |_FRBK represents curent feedback from the PMEIn counts {register 211/1211), scaled
=0 that EIM BAR i5 4085 caunts.

The main autput from tha block i= OWERLCYAD. Thiz boolean will be tumed on when a themal
overload is detected, The OVERLOAD oulpul musl be prograrnmed in 2 Laddar Logic lask fo turn
off the drive when the fault is datected. The black alse has an output called CALC RISE. Current
feccback is squarad, scaled, passed Lheoughya Lag fftar, and ihen wrizen toc CALC  AISE.

Gonsider an exampla inwhich LIM_BAR is defined to be 150% af full load current, THRESHOLD is
11475, and TRIF_TIME iz 50 secondz, When I_FGEK is al 100%, CALG_RISE wilt reach a slazady
skale valua ol 1000, 1005 ** 2 105, With THRESHOLD at 114%, the frip paict for CALE_RISE will
be 13040, (114% ** 2/10). K _FDBK |5 at steady state 100% and than is sleppes 10 150%,,

CALC RISE will integrate up t0 1300 in 60 s2conds and OVERLOAD will tum cn. The OYVERLCAD
oulpul will slay orurtil the rise decaye (o less then 1000, K1_FDEK remains less than 114%,
CALL RISE will repnain less than 13040 and OVYERLSAD will not tern o,



4.2.2

4.2.2.1

The pate al which the CaLG RISE Mook parameter counts up and down is caloulztad sa that a
stap from 100% to LIM_BAR will turn an the CVERLOALDR in TRIP_TIME seconds. f current
loedback steps from 100% to & valus kass than current limit, it will taka longar to detect the
cvergad. IFI_FDEK is stepped from zero to LIM_BAR. the block will take approstmalely four limes
the valua of TRIP_TIME to detect the overload.

UL 508 eection 56.1.3 specifies that when subjected to 200% of rated full load motar current, the
cveroad protection must trip inar least eaght (B) minutes, Because TRIP_TIME |s calibrated frorm
100% o current il 2nd TRIP_TIME [rarm sara Lo curranl limit is approsdmalaly Tar Lirnss longer,
Lhe rmaxiimum trig Lirma Fhal is allawad i= 2 minuies {120 s2conds). To meest UL listing
requirements, any value greater then 120 seconds is internalky limised o 120 seconds,

The Mational Electric Code {430-32; 1823) requires that themmnal oveloads grotecting motors
havirey & 1.0 service [Ector Uip al kzad currents no greater than 115% of full load. To meat MEC
requirements, the THRESHOLD block parameter has a defauit value of 114% and should not be
sat higher,

Local Tunable Variables

& sat of lacal tunbée vanabiles with reserved (pre-cafinad) namss is used to store different typas of
valees for use in drive controd, For a description of the local iunabie vanables used in SA3000 drives,
raler to Appandiz B,

All pre~galfined locad lunabiles must ba dafinad in aach UDC task {using the BASIC languane LOCAL
siatement] in crder for the task to be loadad onto tha UDC modiba. Althaugh all of these varisbles
are not necessarly used in the UDC task itsedf, they must Se defined there in order 1o provide a
rnechanism for passing the viluas batwesn the UDT medula and the PMI. For convenienca, all thasa
wariakias are already defined in the LDC task “skalatan” file insthe Autsbdex Programming Executiva,
with "HIGH,” "LOW" "STER" and *CURRENT values.

Your applizetion fask must define these vanables wsing the same "HIGH," "LOAW™ and "STEP" limit
values as the ones found In the skedeton task, Mote that vou can ooly change the "CURRENT® value
in e applicalion lask. IF the UDC operaling syslem necds Lo claap & value at the higher or lower
limit, it changes the actual valus it tha task and writas amrss cade 952 into the errar log for tha task.

The Iecal tunabls values can Se modified throwgh the applicatien task on the VDC modide and by
Lk cparalar using ths Monitor Junclian. See tha BASIC language instrockion mmanual, J-3673, For

mee information on local unable variahles and the WRITE_TUME statement. Local funable variahles
cannot be lorced,

Like all tunahle values in the AutoMax environment, the values of these UDC task unables are
ralained Lhrough a powar lass, Nole thal the programmer can also daling other local tunable
variables for spplicatian-specific pamoses, but the rumber of lacal tuneblas in each UG sk
cannot exceed 127,

Calculating Logal Tunable Yalues

Depending upan the tyne of kacal tunabie varizble, the "CURREMT™ valus, i.8., the value to be used
for the naxt scan al te PRI, can ba dalarmined in ona ol the ielowing ways:

1. Self-tune.

The programme can request e PMIto generate the values for some of the venables. Far
axarnpls, the programimer can sat tha resalver calibration cammand bit In reglster 101/1101 to
cause the PMI o adjust the resalver Dalancs,

When the PMI has generaied the values, it sends them to the UDG meduls aver the fiber-aptic
link. Tha JDC module slores the values in e corresponding lunable vanables, A copy of these
valuas is maintainad in tha PMI for use in the sxsouticn of the cantrol algorithrn.

2. Tuns wvalees from the Programming Executive scftware and z&sks.

The Manitor funsticn im the Pragramming Executtve allaws atl lezal tenables to be rmcdilad
an-ling within the limits defined in the LCCAL staterment in the UDG task. Note that this is not
recarnmandad far tha rasolver calibration values because theee values can be generated more
pracisaly by the PMI during auto-tuning. At the and of tha DDG Esk scan, the fndw values are sent
for the PRI e be used in the execution of the corteed algorithm

4.5
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3. Enter the desired value into the "CLURREMNT® ficdd for each LOTAL slatemant.

The programmear can choosa ta artar the desired values for any lacal tunables in tha "CLUAREMTT
figld of the comespaonding LOCAL staterment or leave them unchanged.

4.2.3 UDC/PMI Task Communication

Coordination bebereen the twa PMIs running thair respaciive P tasks (drives A and B} and the UDC
rociule running the correspondling WD tasks s managed thrawgh the cammand and feedback
mestages sent aver the fibker-aptic link. The progremmer doss not control the operating system on
the FMI. The diming of the PMI is based on the requlator selected,

A command message is sant 10 e PMI by the UDC modula at e end of every scan of the UDC
task, Each message cormtains the data in registers 100- 10711001107, rail data, and the values of the
pre-daefined local tunables that have changed. Mots that seme deie may be sent aver the course of
several command messages,

Afeedback message s senl 10 the UDC module by the PRI immediately before the beginning of
every acan of the UDC task, ia., immediately Sgfore the COLK timer gxpiras. Each massage carntains
the data for reglsters 200-2211200-1221, a= well as any radl data that has changed from the last
feedback messape.

The exchange of command and feedback register data is svnchronized through the use of the
constant clock signef [CCLKE an the UDC moduie es deecribad balow. CCLK also enablas the
cocrdination of all UDCs Ina rack because they will all use the same tme base for task execution,
Mota that all UG moduwles in & tack are nat required to hava the same value in tha TIGKS parmmelar
of the SCAN_1O0P block in both thelr tasks. Inather words, i the UDG module 03kt 6 has
TICKS= 14 in its tasks, and the UDC madule in siot 7 hae TICKS=20in its t=sks, the Lasks on tha
DG modusle in 2ol 6 will cxecule dwice as often as the tasks on the UDE modulke Inslol 7, but they
will execute on the same ime bagis, i.e., ime 7erg is determined by COLK timer expiration.

As zoon as the UDC module and PMI are connected over the fiber-cptic link, the PMEwill request its
aparating systam from the DG module. Recall that the PM| cperating systam is part of the UDC
Soetating system, As long as the UDC module has its own operating system and parameier ohjecs
fite, it will downlpad to the PMI the cormect opetating aystem.

I arder for the PMI and the UDC module te be synchronized, the UDE medule must have its
operating systam, parameater object file, and configuration loaded. In edditon, COLK musl ba luimned
ar re thie ALtobax zack.

If the UDG tasks ara already loadad onlo ha BRG modula whan tha PMI reguests ts opcrating
avatem, the UDG medule will alse send information about when the PMI should send feedback
register dala required by the UDS Laskiz). This ensures that the dala is measured of calculated as
cloze a3 possible to the time it is nesedad in order o ensyre it is a5 cumant as possibiles for the nest
soan of the UDC task(s).

The UDC operating systern determines the feedback register massage timing reguired by axarmining
the SCAM LOCF biock in sach UDG lask S0 hal Lhe leedback will arive at the UDC module just
befosi It is needed. For example, if the TIGKS parameter value in the SCAN_LOGP block wers 10,
feedback data would oe neaded by the UDC madule immediaely befara 10 x 500 psac Umie exsires.

At first, when the LIDC madule and PMIE) are powerad up and canneced vie the fikar-oplic link, e
system clocks are nod syrchronisad. In order for the FMI anc UDC madule 1o be synchranized to the
zame clack signal for communicating command and feedback daia on a ragular arkl pradictable
basis. ar AutoMax lask must turn on the GCLE signal in the rack, Untll CCLK is turned an, command
anc feedback messages are sen: periodicalky, 2ut not on a predictable basis. COLK can be turmad on
by seting the appropriata Bit in UDGS ragisler 2000 (Ltha interrupt status 20d control register for both A
arxi B drive lasks), or by setting a bit in ancther module that can tuen on GCLK, Only ong madule in
the rack must um on GCLE. Mate that afer a STOP ALL eceurs in tha rack, COLE will be disablesd
arsd must be re-enabled again inorder for UDC tasks to go indo run. See figure 4.2 for the typical data
flavy betvezen the LG modukz ard the PMLL



4.2.4

To warfy that communicatizn between the DG moduls and the PME iz resulting in up-io-date
feedback data, it |5 recommended that the drive’s cun permissive 1ogic inciude e COLK
gynchronized status b {regisrer 2001200, bit 14, COLK_QKE] and the communication lost fault bit
[register 2021202, blk 15, COM_FLT@ as shown balow:

GULE_OKE ' COM_FT@ ALY FERME
; i A

; {
o e e

arl ;
Feorniasisg — - ;
Logie —_—

: FLUN PERRAD

i
L: P

Refar ta the individual bit descriptions in this manual for more informaticn.

UDC Tagks for SA3000 Parallel Inverters Applications

The SA30M0 Parallal Invarars drive usas anly one spead loag inthe UDC madule (o ganarala e
torque reference for tao PMIs. Each FMIis connected 1o identical High Power A-C Fower badules,
which together provide pawer ta a single dual-waured mator.

{e PMlis designatec as the primary Pl K is recommended thet shis e PATA. (Al of the
infarmation peasentsd in Lhis manual regarding SA3000 Farallal Inverlers assumes that PMI A s the
primary PM1.) The drive & LUDC task containg the apeed Ioop.

The purpose of the drive B UDC task is to;

& Copy the torgus reference value (TAQ REF) from dive A regisler 102 to drive B register 1102
TTRCE REFS:)

& Copy he tic current feedback vaiue from drive A regleter 217 (IG_FBKS) to drive B register 1194
fIb_REF%].

# Copy the phase angie data from drvie A registar 218 00 _FBREE) 1o drive B regisier 1107
W0 REF4].

Al gther infomnatian presented in this chepter alsp applies to SA3000 Pemllel Invarers applicalicns.
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4.3

AutoMax Processor Task and UDC Task Coordination

Recall thal all lasks running on AULCMax Procossors v acoess 1o e UDC dual port registers, but
tha: WD tasks can anly socess those commoen vanables that rapresant ragisters in their own dual
porl memory. Task coordination belween he UDS module and e sdutoMax Processor is generally
handled through pericdic hardware interrupts generated by the UDC module. An AutalMax task
nesads Lo defira a hardware “avanl® that will frigoer =ome action by an Autobax task, using the
BASIC statement EVENT. The EVENT statement must reference the hardware irterrupt status and
cantral registar ISCR% {ragister 2000 in tha FGE duel port memory].

Although the UDC operating system iisclf actually causss the intermupt, a task in the rack [Aurohiax or
LD must wirite to The scans par update register in tha UDE dual port (ragistar 20015 in aeder b
define the number of UL task scans between updates of the the Mth acan apglication registers
[1300-1582¢, and betweon hardware interrupls. See tigure 4.2 for more Information,

Nota that the ragister valuas being latchad an evary Mih scan pravide a consislent conlext for
evaluation of Contral Block statements, but that BASIC statements in WD tasks read and write data
immediztaly; that is, thay do not read fram and writa ta a local bufiee. Relésanting he same commaon
values in bolh Conbrol Block and BASIC statements i one t3sk can result in esnors,
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5.0 ON-LINE OPERATION

BAKNGER

OHLY QUALIFIED ELECTRICAL PERSOMNEL FAMIUAR WITH THE CONSTRUCTIOM AND
OPERATION OF THIS EQUIFMENT AND THE HAZARDS |INVOLVED SHOULD INSTALL, ADJUST,
QPERATE, OR SERVICE THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUAL AND OTHER
APPLICABLE MANUALS IM THEIR ENTIRETY BEFURE PROCEEDING. FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT IM SEVERE BODILY INJURY OR LOSS OF LIFE.

Thi ON LINE! command in tha Systam Conliguralar and Lha Task Managsar applicatians allows you
(o accase aptions such as Ipading, unning, and manitoring f@Eaks in the rack. Alf of the opticns Bre
described in cetall In the AutoMax Brogramming Excouting iInstruction manusl.

The follcwlng seclions provide a summary of soma ol the options as applied o the UDC madule and
UDC tasks. Mota that you mus: load cpemting systema onio the Processor modules and LUDG
micdules in the rack belore allemplng o wee any of the on-ing options.

5.1 Loading the UDC Module’s Operating System

Like the sutobax Processor, the UDE module reguires an aperatiog system. You can load the
operating system toa U0 madule by using the Load QOperating System command from the
Command merd In the Sysiem Conflgwrator Refer to the AutoMax Programming Executive
instruction marual far the precadurs. You must lead the oparating systam(s) to the Autabdax
FProcessorls] &t the same time o before vou ivad the UDC module cperating system,

You have the opton of loading Ue operaling syslem o the UDS maduls in a slol you specily o 10 all
LIDC madules in the rack. It i9 possibie to re-lpad & single UDC module's operating system without
hawing 1o re-lead Lhe aperating syslems o all ol the UDG modutas in ihe ok,

The leftmaet Autalax Procesaor in tha rack will check for compatibility between tha Autabdax
opacalirdg sysieen and e UDS oparaling syslam. | yvou replace a UDG rriadula wilh asolhar UDG
mdule that already costains an incompatible opeeating system, the new LD module will be
disabkled and it= "5 QK™ LED will be turnad aff.

5.2 Loading the Drive Parameters and UDC Tasks

The drive paramaters specified whan the UDC module is configured can ba thaught of as tha DG
configuration. ke the AutohMax Processor, the UDE module must have its configuration loaded
before it can executa any rasks. You can loed the drive parameters and UDG tasks m the UDG by
sedacling L lor Load frore the O LINE Transler meow. Savaral aotions, which are bricfly desciibed
betonw, wwill be displayed on the screen.

You have the opticn (By zalecting "4 for Al o automaticalby (o tha rack (e, suloMax Procossor
configuration, the drive parameters for all the UOS modules in the rack, anc all tasks for the rack
fincluding all UDS msks).

You have the opticn of [oading the drive parameters 1o the UDC modulg in a slot you spacify or 1o all
LUDC modules in the rack. When the drive paramelers are loaded, the AdtoMax Programming
Executive will determing if the deive parameters are compefibls with the existing rack corfiguration. If
the drive paramaters are not compatibie, an emar message will be displaved on the personal
COMEQULET,

You also have the ophion of loading U0G sk 1o the UDC modulas in the rack. fvou choose to kad
tasks. the Programming Executive will 2isplay a list of all the Aurobiax taske sand UDE iasks {or the
gystem. Salect the tesk you want to load from the list. Remamioer that you rmusl load Lha rack
confiquration and the drive parameters before loading U GC 1asks to a UIK: module

Aafar to tha Autedax Programming Exesutive nstruction manual tor the camplete Load procedurs.
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2.3

Running, Stopping, and Deleting UDC Application Tasks

YWARMING

LUNDERSTAND THE AFPLICATION BEFORE STARTING & TASK, DUTPUTS MAY CHANGE STATE,
RESULTING IN MACHINE MOYEMENT. FAILURE TC OBSERYE THESE PRECALUTIONS COULD
RESLULT IN BODILY |NJURY.

WARNING

IT |5 THE RESPONSIBILITY OF THE USER TO ENSURE THAT THE APPLICATION PROCESS STOPS
IN A SAFE MANNER WHEN THE APPLICATION TASKS STOP FAILURE TO OBSERVE THESE
PRECAUTIONS COULD RESULT IN BODILY INFURY.

>4

Running UDC Tasks

A UDC appdlcaton task is required in order 1o contral a Distributed Power drive. To contral two drives,
bwo UDC tasks are requirad. Once it ie loaded to the UGG, a DG applicatlon task is included in Lhe
an-ling tagk lizt with the AutoMas Processor applicalion Lasks. B can be run, stoppad. monitarad, ar
delebed in the same way as any cther application task. The priory field will be set to "N for HDT
application tasks, The task for drive A always axaculas finst, folliowed by the tesk for drive B.

Tha Aurn All cormmeand will ren all AutoMaz and UG tasks. The UDG module's tasks can be min
whethers ar not the following conditions arc mot:

& e PMI s communicating wilh tha L DT mpduls

* the PMI operating system has been baded from the UDC module b thae PRI (which happens
autarnalically when the PMES connactad ta the UDC maduls]

Stopping UDC Tasks

UDC applications tasks [both taske A and B togethar) muat run a least every 10 milliseconds. Onea
the SCaH_LOOP statement is executed, the UDC module will causa a Stop All in the rack if the task
tieas not completa its scan within 10 milliseconds.

Deleting UDC Tasks

When a UDG application task is dalelad, any local varishles which ware forced are remaved from the
force table, The task's emor l0g is also clearcd.

UDC Information Log and Error Log

The infarmation log and the error log for a JOC Bk canbe displayed by selecting 1" for Infollog
froen the QM LINE menu. Refer to the AutoMax Programming Executive for the procedurs.,

The Infarmaticen log for a slot containing a FDG moduls will display the UDC oparating svstem's part
numkar, the wtilizaticn of the CPL reaqurces in the UDC madule, and variows memory and FMI rack
slabstcs, Salacl “U" fem e nforlog menu o disalay the infarmation g, Nate that the UDC
moduie’s GPU utilization should not excesd 755,

Like AutoMax tasks, UDC tasks can also accass tha arrar lag by using the BASIC slatermeant
CLA_ERRLOGE and BASKS functon TST_ERBLDGED, Tho crict log will display the first, second. and
last amrmars and will maintain them until gowsr is oycled.
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Appendix A
SA3DD0 Drive Register Reference
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Appendix B
SA3000 Local Tunable Variahles

Currant Minor Loop Gein Variables

The stator resistance and the stator ime constant valucs can be generated automatically by using the enable
tuning cormmand in registes 10001100, Thea valuss ganaralsd by the system should not requirs adjestmeant. §
any of thase values &re modifisd cutside of aocceptehla limits, the new valye will e ignored &nd the ipst
acceptble value entared will be us2d. Bit & in warning reqister 2031 203 will also be 38t 10 indicate the velue
enered was irmalid,

s CML_ WCO5% - Current Minor Loop Crossover Freguancy

Default Curmem YVaive: 1000
Losar Lirmik 19000

High Limit: 00

Steps 1

The value in this varlable selects the desired response ol e curant minar kop. The highar the value.
the more: quickly the drivé rasponds to a change in borqua reference corart. Mate that if the value is
adjusted toa high, the current minor leop will become unstable. This value is erterad in

radiars/zecaond.
# STATOR_R_E4% - Statar Resisiance

Defauit Current Value: 1

Low Limi: 1

High Limnit: 1003040

Step: 1

The value in this vanable is used 1o adjust the gain of the curent minor loop, i also used in fiux
feadback calculalions, [1is the resislance of tha siatar. 1t is artarsd in ohrmes Emes 10000, For axampia.
& resistance of (.1 ohms ig entersd as 1000,

* STATOR_T_Ea% - Stator Time Constant

Detault Current Value: 1
Low Limit: 1
High Limit: 10000
Step: 1
The value in this variable is used to adjust the gain of the current minor loop. Lis the ime congstart of
e slator. |6 is amarad in sacands tenes 10000, For example, a lime constant of 50 msec (2 enterad 55
Al
» FLX WCO% - Flux Loop Crogsover Frequency

Default Current Yalue: 14

Low Limit: &

High Limit: S0

Step: 1

The value in this varlable is used to adjust the bandwidth of the flux [Dop used in the Constant Powser
varsion af the SA3000 Vector regulatoc It entered in radlans/second whete 1=1 radian.

B-1
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Appendix B
Continued

Vector Algorithm Gain Variableg

The veclor afgeilhirm gain varables ara used o adjust the gain of the vector contesl algoritrm. The no
lcad st&bar currert vanable can be generated automatically by using Lhe gnable luning command in
regigier 1001 100, The value generaled by Lhe system should not reguire adjusiment. I thiz value is
modified culside of acseptabls limits, the new vakue will be ignored and the a5t acces@ble valus
antered will be used. Bit & inwaming regisier 2631203 will alsa be set ta indicata the value entered
wiag imvalid,

STATOR_IZ_E1% - Mo Load Stator Currant

Default Current Value: G

Low Limlt: 0

High Limik 343

Step: b

The vl In this variable represants the amaunt of magnetizing cument {fued. s enterod in amps
limas 10. For example, B o load stater current of 10 amps Is entered as 100,

Tha valua in lacal tuneble STATOR_[Z E1% (ho ioad stator current) is generated avtomatically by tha
mystam by sedting the Enable Tunlmg Bitin $hoe Drive Conbred ragister (registar 10007 100, bit 1,
PhAL_TLIMEDS. However, if you are using a high slig mator, the value calculated for this wvariabie may nat
be cormact. i iz imporant that vou verify the value in this variabla using 1he Feilowing procedura if you
are using a high slip motor,

Sten 1. Coammand the motor ta ite synchroncus speed with no load, Synchronous speed in
RPM = 120 % fo/no, of motor poles, whore fo = raled molor fraguanay in ez,

Step 2, At synchronous speed, monilor moetar voltage using registar 20871205,

Slep 3. Madify the value in STATOR 2 E1% until motes voltage is approximately 97% of rated snotor
voltage,

Example:

The fodlowing example apolies the above procedure to verify the value of STATOR_IZ_E1% for 8 60 Hz,
[ou-pale high slip mator with a rated mator voltage of 4500 3 reed spesd of 1755 RPM, and ratec figl
amps ai 11.9 amps.

Step 1. Cormmasd the melar 1o ik synchronaus speed with no load
Synchranous spead = 1202 &1/ 4 = TA APM
Command = (18001 755) X 4085 = 4200 counls.

Step 2. AL synchranoes spead, rmonitor mator valtege using register 20681204,

Step 3. Modify the value in STATOR_IZ_Et % until motor voltage |s between 427 and 435Y. The
higher walue is preferred.

Tuning STATOR_IZ_E1% for Cunstant Pawar Applications

Far conslanl power applicatinns [f.e., Gonsiant Power is =elected on the Motor Data screen], use the
fallowing pracedure to calculate the value for STATOR_IZ_E13:

Skcp 1. Sctbit 1in regisier 1001100 (Enabla Tuning) o ane toc request the PMI Processor to
caleulate tha local tunable values. When the celcylstions have heen completed, the system
will et bit 1 in register 206001 200 (Autamaiic Tuning Somplete) to one,

Step 2. Setbit §in register 10001100 o 2erm.




Appendix B
Continued

Slep 3. Command the motar te 70% of its synchronous speed with no kad, Synchrooous spead in
RPN = 120 x foing. of poles, where fo = rared motor fraquency inhertz.

Stepd.  With thae maotor at synchroneus spead, sal 5t 100 registar 1011101 {Enable
STATORA_IZ_ET% Tuning) 1o one. Tha system will tune the value in STATOR_IZ_E 1% and sal
it 10 in register 2011201 0 one when the value in STATOR_IZ_E1% has baen successfully
tned.

Step B, Selbil 10in registar 10171101 to zerg.

MNOTE: If the syetam is unswecazgiul in tuning the value for STATOR_IZ E1%, it wil sef &t 5 in rogister
20377203 (Turing Aborad Warningl. This can oceur if fhe motor spead iz leaa than 50% of syrehronong
speed, the mater spaed s grdlar than or equal to 80% of Rynchronous goesd, ar the magnetzing
current i shill jn zatueation at thet speed,

SLIP_ADJ_E3% - Slip Adjustment
Drefault Suirrarit Watua: BED

Low Limit: S0
High Umit: 1500
Step: 1

Fiotor slip i= caloulated autamatically by the system. The value in this variasie is used to adjusl tha
resiting rator slip value. As this value 15 ircreased, higher stator frequency is produced. Note that slip
may vary with rolor lmparature. This value may ke changed through an application task o
campensate for temperatire changes, & value of 1060 correzponds 1o a gain of 1.000.

0-C Bus Variables

The programmer selects the values in the fellowirg variables 1o daterming tha drive's respansse to
changes In the 0-C bus, Nole the fllawing melationship most be trua ar 8 driva warning will ba
penerated fregister 2081203, bit 8): PLT_E0% = INWT_E(Ra <OWT_ElRL, For sone information atout
irtarnal D-C bus conmiral, refar 1o the appropriate 243000 Power Modules manual.

OVT_EQ% - Qver Voliage Waming Threshold

Default Cumrent Value: 360

Low Lirni: 300

High Limit= 1040

Step: 1

A grlve warning is generated (2021203, bit D) if DS bus voltage exceads the value stored in this
variable. 1 is amterad in volts. This value should be set belaw the hardware over voltage fault lirmit
(00 for Medium Powear A-C Fower Modules; 925 for High Powear A-C Power Modules) and above
the normal oparating voltage [desayed in the D-C Bus Violtage feedback register (20671 206] ).

This value al2a satacls Lhe starting poant at which tha system beging reducing the regeneration torque
limit. Bit 4 of the Drive Waming register (2051203 is alse set o indicate the systom (s [miting forguc.

UYT_ED% - Under Yoltage Warning Threshold

Default Curvent Yalue: 230

Lowr Limit: 250

High Limik 325

Slep: 1

A drrvg warning is generated (2037203, bit 1) If 0-C bus vollage is less than the value slorad in Lhis
warkable, ks cnicred inowalts. This value should ba sal abiwa he walue selactad for tha Powar Loss
Thrashold wariabla.

B-3
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This value also sslacts tha stzring point atwhich the systam beging reducing the motdving torgue
limit. Bit 4 of the Drve Waming reglster (2039 203) is also 22l 10 indicats tha systern is lioniting torgque.

PLT_ElFs = Power Loss Faull Threshold

Dafauit Current Yalua: 250
Low Limit: 250

High Umilt: 25

Etep: 1

A drive fault is generaled (2081202, b6 6} if D-C bus voltage drops balow the value starad i this
varizlie. This value shouké be et te 1000 halew the normal cpemtng woaltane of tha bus (displayesd in
the D Bus Voltage Fesdback ragistar {206/1208]). It iz antered in viplts.

YHT _El% - Vollage Ripple Werming Threshold
Default Current Yalue: 14

Lawy Lirit: 10
High Wimit: &
Step: 1

& drive warning is generated (2031203, bil 3) if ripple (voltage variation) on the D-C busg excieeds the
value stored in this variable. This diagnoshc & operalional aller the bus has reached steady siale. This
it imtended to be used to detact aninput phase loss in the convertar sectian if a threa-phase AL input
iz used, however this can alen be used with a commaon bus supaly. Itis entered in wolis. When
dociding what valus to use for PLT_EG%, recall that the instantancous change in voltage on e bus
capacitors in the Pavear Module cannot excaed 1004

Rezglver Gain and Balance Wariakbles

Th rezolver gain and balance variable values are uaed o compensate for varying lengths of resobsar
wiring. Tha balanca value cgn be genesrated agtematically by commanding tha resshear calibraticn tast
in register 10171101, The gain value will be generated autornatically when the RES _GAMSE variahla is
ecual to zero. Le., on power-up, Refer to the Power Module Interface Rack manual for more information
am khe calibmeton procedurss.

Mate that the Distributed Powesr Systarmss dre designed to be used with tha Ralignog resalvars
described in the PMI Rack manual. The velidity of the reaults of hese celibration procedures are nct
guaranteed If resolyess ather than those described ac usec.

RES GAN% - Resolver Gain

Cufult Current Value: 0
Leoer Lirmit: O

High Limit 255

Step: 1

When the velue in RES_GAN% is equal ta zara, the gain tuning procadure is performed aulormabcally
by the aperating aystem. The default CURRENT vefue is 0. The value ranges from 0-255 counts, wilh 1
caunt reprezenting (15 volts of gain, [t is recommendsad that this value be generated using ihe
auto-tuning procedurs begause tha PMI Pracassor Can ke inka acsount the antine Fos0her Cifcuit
when seding the proper gain valug. I the valua is adjusted oo low, & drive fault will be generaied
yrogisics 202202, bit B). If the gain needs to be re-callbrated. reset the value of RES_GANT 1o zers.,
Howrevar, da npt reset the valug of RES GAMN% to zero whils the innar laop iz running {ie., TRQ_ ONGD
is sef) or a drive fault witl be generated (register 2021202, bit B].
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4 RES_HAL'% - Rasolver Balanca

Default Curramt Yalue: O

Low Limie O

High Limh: 73

Step: 1

Tha BES_BALS local tunatéie containg the value of the resclver balance, i.2., the amcurt of
capacitance (in pF) thetis to be added to tha sine ar casine channel of the resolver 1o compenssate for
wiring. Valid values are from 0 10 79, with O representing the fact thar balance tuning has not bean
performed. Values from 1 o 38 add capacitance Lo the eosina channel, whil values from 41 to 73 add
capacitance to the sine channel. Each integer value representa 100 pF as shownin figura B.1.

Tareng
et Onne:
o | I 40 A )
= L 4 |
dEr pF ¢ pl 0 pe 100 pF =l

| |
I |

foded = Cooine Thanned addcd ta Gira Channe

Figure B.1 - Gapacitance Lsed for Besalver Balancing

Dlagnestk: Variables

The programmer enters the values in the diagoostic varniables to estabiish thresholds at which drivea
Warrings an: generated,

& GIT_E1% - Ground Current Waming Threshald

Defagult Current Valus: 100
Low mit: 10

High mit: 2000

Shap: 1

A drive warning is gecerated (2031203, bit 4) if ground curent exceeds the value stored in this
variable, This velue should be set above the value in Lhe ground current feedback register (20871 208)
afler the drive s operaticnal, it ig entered in amps imes 10. For asarmple, 50.1 amps 12 entered a3 501.

& |ST_E1% - Currant Sharlng Warning Threshold

Defeult Cumment Valua: 00
Low Limh: 10

High Limit: 2000

Step: 1

A drive waming iz genarated (2031203, bit 6) | the mtor oufput curent iz less than the value s1ored
in shis vanable. This variabla is anly usad when High Power &-C Power Modules are cannected in
parallel It entered in amps fmes 10. For example 8001 amoz is entered as 507,






Appendix C
SA3000 Control Algorithm

BA3000 drives and SA3000 Parallal Invvarters ragulate cumant (torgua) to &G rnolaes using a veclor ragulalian
alganibm, {In ZAJDK drives, the autput of drive A controls the drive A mator, and the cutput of dive B
controls the drive B mador, [n 383000 Paralicl Inverters, the output of drives 4 and B are kecked together to
conimal ona motar.] This algarthm, alsp rafarrad 10 85 8 minor lcep or a regulatar, i desaribad balow and
illustrated in the black disgrams on the following twe pages,

The UDC application cantral task passes the lorgue referance cammand 10 FTRO_REFS (1029 102) o the
FPMI, whera a valug of +/—4085 correzponds 1o the mater cverload ratio amps soecilied for the metar in
paramelar configuraton. For SAI000 YVaclar and Constant Power drives, diive A and diive B each recelve
their tarque raference from separate spead eaps in the UDC madule. For SA3000 Parallel Invertars, there s
anly one saged loop supplying the same torgua reference to both drive A end drive B.

I vector contral, the motar currents are sepasated into two componenss, Iq and , The Ig companant
aroducas Ihe torgue in tha mator while the 1d coenponent is e magnetizing current which produces the flux
in tha motor

The ld component is nomnalty calculstad by tha PMI Processar besed on tha no-load statar curranl
configuration parameter entered Dy the programimer, [For 323000 Farallel Inverters, Id is calculated only in
the primary PML) The programmer can sedec! to caloulale ki in the UDC task inslead in cicer to operalethe
motor at spead ratios up to 2:1 {motar spesd/base spaed)] ar o cantrol the Hue direclly. For Sonstant Sovnesr
aperation st gpesd ratios up to 4:1, the programmet can select to hava tha PME calculate tha value of 1d wsing
integraied metor voltage feedback. The vectar algorithon combinas the ld and |g components 1o produecs a
vector that is equal 1o the total current required By the motar to produce the desired torgue.

Thiz vielor aksarithm calcwates the electrical phase position of the curmeni reference. This iz determinad from
the ld and Iq refarenca vector, the molor speed leedBack, and Lha slip calculation, The outputs of the vegtor
algornithm are three cument reference signala, one for aach phasa oi the molor.

These current relerence signals are comipared with the current feedback signals, producing errer signals
whigh feec proparfianal | integral function blocks. The oulput of these blocks s avoltage reference, The
woltage gignal is further conditionad by A hamonic injaction signal designed to raduce th: harmonic content
al the dhive's culput, The conditioned voltage reference iz then compared egainst a riangle wava. Tha culput
al e comparalar Dlock s a PWM waveformn, which drives the power devices n tha inverer briiciga ta pass
current 1 the retlor,
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SA3000 Vector Algorithm Block Diagram
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Appendix C

SA3000 Vector Algorithm Block Diagram
Parallal Inverters
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Appendix D

Status of Data in the AutoMax Rack after a
STOP_ALL Command or STOP_ALL Fault

AdtoMax PR
Proc 3 UDC Module Brocauson
LOCAL tunable varables retanad retained rekzinad
LOCAE variablas retginad reset 1o R
nor-vokatile are
COMMOMN mamary variahles retained; athers are | MAA M
reset o0
; ; ; inputs ratained and
:QHE;%HH}F'IES lincluding UDC dual port updated; outoutes are | s6a below all ' iz raset ta O
o resetto 0
Input valuss, ingluding:
Feedhack regisiers
UDC/PMI commumication staius retgined retained MliA
reqistars
UDG Etvar Log Inta
Output values, Including:
Comrmand regislors
Applicalion regislars I
ISCH registars resetto B resct o0 hiih
Scan-par-intarrupl regieslsr
Seanz-parintarrupt courtar
Paramater configuration varlables o I3 re Lainad M
UG test switch information A retained MJA
A setup configuration g3 retained g
Cperating system retained retainad recainsd
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Appendix E

Torque Overload Ratioc Parameter Precautions

The maximum AMS current that will be generatad by tha Powar Module based on the Tarque Cverfocad Ratia
Crtored musl ba within the limits of the selected Power Module ar a warning will be generated. In 5ome
cases, hawaver, the internal imif checking nules may b2 oo conservative and generate 2 Wwarning even whon
the Power Modula Ratad CGurrent and Torgue Owerload Ratla values are conslstent,

intarmai limit checkirg for this parameter cannot be performed more accurately tecause the magnetizing
chmponent of the current 423 is not available wntil tenlng is enabled in the PMIL Tunirsg, in larm, cannaol B
perfermed untll the paramcter chiect file and UDE tagk have been loadad to the UDC,

Tor delarning Lha specilic value af maximum RS current thas can be supplied by the Power Module at a
given Tarque Chverload Ratio ievel, use the following eguation. If the result |5 [ess than or exqual 10 Pawear
Module Bated Amps (althe selected carser requency], you can ignore the warning.

bAaxirmurm RME Currert =
Stuare raat af [{Torgue Ovaraed Ratio'100< = (Rated Motor Curent? — |22 1] + 28]

Wheea |z is the magratizing current componant of the Power Modufe cusput, [2 is stored in tunabie vanable
STATOR_IZ E1%. The value inr this varahle can be generated by enabling tuning In register 1001100, ki 1.
Mate that you must load 3 complets parameter abject file and UDEG task Lo the UDGC madule belore you can
enable tunlng.

E-1






Appendix F
The VDC Input Range and Carrier Frequency Limit

for Each SA3000 Power Module

Carrier
Yoo Frequency
Power Module Part Mumber Input Range Lamit
BOEH2-26 (144 @ 2 kHz) 76 VDG in 310 - 200 2-8 kHz
BOSA12-24 (17548 @ 2 kHz) 621 VYD in 310 - 800 2-H kHz
BOG412-36 (284 @ 2 kHz) 77E VDG in F10 - S0 2-8 kHz
B5412-34 (354 @ 2 kHz) 821 VDIZ in 10 - 300 2-8 kHz
BOLA12-6 (588 @ B kHzZ) 776 VDL in 10 - S 2-8 kHz
BOS412, -1, -2, -3 [FOA @ 2 kHz) 450 wAS in 310 - 300 2-8 kH=z
BOSA1Z2-4 (70A @ 2 kHz) 621 VDZ in 310 - 200 2-8 kHz
B05412-6 (1128 @ 2 kHz) 776 VDO in 310 - oD 28 kHz
BOE413, 1, -2, -3 (1404 @ 2 kHz) 460 WAC in 310 - 30 2-5 kHz
8054134 (1408 & 2 kHz 621 VDT in F10 - B0 2-8 kHz
05414, -1, -2, -3 [2404 @ 2 kHz) 460 VAL in 310 - 300 2-8 kHz
Glgata- (1924 & 2 kHzy 7re-300 Y in 310 - 900 2-5 kHz
A5414-4 (2408 05 2 kHr) 621 VDO in 370 - 300 2-8 kHz
BO3430-5 (5344 & Z kHz} 7T VDC In 310 - 825 4 kHz
BOGEA0-T (9724 @ 2 kHZ) FPe VDG in 30 - 325 4 kHZ
S03430-v (14578 @ 2 kHz) T7E VD in 314 - 02y 4 kH=
Wil 30335 11 (5344 @ 2 kHZ) TrE VDS In 30 - 826 4 kHe
WD 3039512 9724 & 2 kHz) FEVDC in A4 - 02y a4 kHx
WD 303395-13 [1 45@ 2 kHz} 776 VDT in a0 - 525 4 kHz
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Appendix G
Constant Power Parameter Entry Example

Cvarload Torgua
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250 Y — _I"M i -- bt --—
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Ay . T
H“‘M. .M“'m.,
i "o 2BS b e AT3R D
y - _'_\""-\.\_
_Amps 3144 T 28t
-'l'-\. HH%H"\-\.
; o, ZB0A =704 ~ 220 il
: T T T T e A
] T & .
Rared Mator Voltage S50 2504
Peximum Motor Yollage 4E0
Todal Current Rating Points | &
Spead  Current  Overload
4 Base | aig | S1e | 200
% 31 avs 250 140
: 52 700 270 160
33 1100 | 260 150 !
24 1200 230 150
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- ; I : I
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Appendix H

New Features in Version 1.2

The SAZI00 Vorseon 1.2 soltwars includes suppart for 343000 Parzllel Inverter drives.
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