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ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE CONSTRUCTION AND
OPERATION OF THIS EQUIPMENT AND THE HAZARDS INVOLVED SHOULD INSTALL, ADJUST,
OPERATE, OR SERVICE THIS EQUIPMENT. READ AND UNDERSTANDTHIS MANUAL AND OTHER
APPLICABLE MANUALSIN THEIR ENTIRETY BEFORE PROCEEDING. FAILURE TO OBSERVETHIS
PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.

D-C BUS CAPACITORS RETAIN HAZARDOUS VOLTAGES AFTER INPUT POWER HAS BEEN
DISCONNECTED.AFTER DISCONNECTING INPUT POWER,WAIT TEN (10) MINUTES FOR THE D-C
BUS CAPACITORS TO DISCHARGE. WHEN THE VOLTAGE IS DOWNTO ZERO (0) VOLTS, CHECK
THE VOLTAGE WITH AN EXTERNAL VOLTMETER TO ENSURE THE D-C BUS CAPACITORS ARE
DISCHARGED BEFORE TOUCHING ANY INTERNAL COMPONENTS. FAILURE TO OBSERVETHIS
PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSS OFLIFE.

 

 

 

WARNING
 

THE USER MUSTPROVIDE AN EXTERNAL, HARDWIRED EMERGENCYSTOPCIRCUIT OUTSIDE OF
THE DRIVE CIRCUITRY. THIS CIRCUIT MUST DISABLE THE SYSTEM IN CASE OF IMPROPER
OPERATION. UNCONTROLLED MACHINE OPERATION MAY RESULT IF THIS PROCEDUREIS NOT
FOLLOWED. FAILURE TO OBSERVE THIS PRECAUTION COULD RESULT IN BODILY INJURY.

 

 

WARNING
 

ONLY QUALIFIED RELIANCE PERSONNELOR OTHER TRAINED PERSONNELWHO UNDERSTAND
THE POTENTIAL HAZARDS INVOLVED MAY MAKE MODIFICATIONS TO THE RACK
CONFIGURATION, VARIABLE CONFIGURATION, AND APPLICATION TASKS. ANY MODIFICATIONS
MAY RESULT IN UNCONTROLLED MACHINE OPERATION. FAILURE TO OBSERVE THESE
PRECAUTIONS COULD RESULT IN DAMAGE TO EQUIPMENT ANDBODILY INJURY.
 

 

WARNING
 

REGISTERS ANDBITS IN THE UDC MODULETHAT ARE DESCRIBED AS “READ ONLY” OR FOR
“SYSTEM USE ONLY” MUST NOT BE WRITTENTO BY THE USER. WRITING TO THESE REGISTERS
AND BITS MAY RESULT IN IMPROPER SYSTEM OPERATION. FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULTIN BODILY INJURY.
 

 

CAUTION: Electronic motor overload protection must be provided for each motorin a Distributed Power

drive application to protect the motor against excessive heat caused by high currents. This protection can be

provided by either theTHERMAL OVERLOADsoftware block or an external hardware device. Applicationsin

which a single power moduleis controlling multiple motors cannot use the THERMAL OVERLOADsoftware
block and must use an external hardware device or devicesto providethis protection. Failure to observe this

precaution could result in damageto, or destruction of, the equipment.    
Ethernet™ is a trademark of Xerox Corporation.
Windows™js a trademark of Microsoft Corporation.
ReSource™is a trademark of Reliance Electric Companyorits subsidiaries.
Reliance® and AutoMax® are registered trademarks of Reliance Electric Companyorits subsidiaries.
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1.0 INTRODUCTION

1.1

The products described in this manual are manufactured or distributed by Reliance Electric Industrial
Company.

Distributed Power System (DPS)drives are controlled through coordination between:

@ Tasks written by the programmerfor the AutoMax® Processor

@ Tasks written by the programmerfor the Universal Drive Controller (UDC) module

@ The control algorithm and a numberof software routines executed by the Power ModuleInterface
(PMI)

The data and commandsrequired by the PMI operating system to carry out its functions are provided
by the programmerthrough the AutoMax rack configuration and the UDC task. The programmer

providesthis information by:

e@ Entering the drive parameters

® Configuring the registers in the UDC module

e Defining the values of the pre-defined local tunables

e@ Writing the UDC task

This manual describes the configuration and programming necessary to control SA3000 drives. Refer
to the publications listed in section 1.1 for detailed descriptions of the hardware components of an

SA3000 drive system.

The AutoMax Programming Executive V3.4 (M/N 57C345, 57C346, 57C395, and 57C397)orlater is
required to support the SA3000 drive. Beginning with V3.5 Executive software, drive regulators are

sold separately. The AutoMax Programming Executive instruction manual describes the
Programming Executive softwarein detail.

This instruction manual assumesthat you are familiar with the AutoMax Programming Executive
software and makesreferencesto it throughout. This manual does not describe specific applications

of the standard hardware andsoftware.

Related Publications

Refer to the following Reliance Electric instruction manuals as needed:

® $-3005 Distributed Power System Overview

S-3007 Distributed Power System Universal Drive Controller Module

S-3009 Distributed Power System Fiber-Optic Cabling

S-3020 Distributed Power System Medium Power SA3000 A-C Power Modules

S-3021 Distributed Power System SA3000 Diagnostics, Troubleshooting,

and Start-Up Guidelines

$-3023 Distributed Power System SA3000 Information Guide

$-3029 Distributed Power System High Power SA3000 A-C Power Modules

$-3019 Distributed Power System SA3000 Power Module Interface Rack

AutoMax Programming Executive Version 3.4 or later
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2.0 CONFIGURING THE UDC MODULE, REGULATOR
TYPE, AND PARAMETERS

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE CONSTRUCTION AND
OPERATION OF THiS EQUIPMENT AND THE HAZARDS INVOLVED SHOULD INSTALL, ADJUST,
OPERATE, OR SERVICE THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUAL AND OTHER
APPLICABLE MANUALSIN THEIR ENTIRETY BEFORE PROCEEDING.FAILURE TO OBSERVETHIS
PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.
 

 

WARNING
 

ONLY QUALIFIED RELIANCE PERSONNELOR OTHER TRAINED PERSONNELWHO UNDERSTAND
THE POTENTIAL HAZARDS INVOLVED MAY MAKE MODIFICATIONS TO THE RACK
CONFIGURATION. ANY MODIFICATIONS MAY RESULT IN UNCONTROLLED MACHINE
OPERATION. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN DAMAGE TO EQUIPMENT AND BODILY INJURY.   

2.1

The Rack Configurator application in the AutoMax Programming Executive is used to configure the
modulesin a rack. Using the Rack Configurator, you create a graphical representation of the actual
modules in the rack. Refer to of the AutoMax Programming Executive instruction manual for more
information on configuring racks.

You can access the Rack Configurator by selecting the Configure Rack option from the Rack menu of
the System Configurator. An empty AutoMax rack will be displayedinitially.

Adding a UDC Module

The UDC module maybe placed in any slot in an AutoMax rack that contains at least one AutoMax
Processor module (M/N 57C430A, 57C431, or 57C435). Note that the UDC module cannot be used
in a remote I/O rack. The rack does not require a Common Memory module (M/N 57C413 or 57C423)
unless more than one AutoMax Processoris being used. A rack may contain up to ten UDC modules.

Some AutoMax modules,e.g., the Common Memory module andthe Ethernet™ Interface module,

may have an effect on the slot allocation in the rack thatlimits where other modules maybeinserted.
Refer to the appropriate instruction manualfor additional information. A UDC module may also be

placed in a rack containing a set of the AutoMax drive controller modules (B/M 57401, 57405, 57406,

and 57408).

Usethe following procedure to add a UDC moduleto a rack:

Step 1. Select an emptyslot in the rack.

Step 2. Select Add from the Configure menu.A dialog boxlisting the available moduleswill be
displayed on the screen.

Step 3. Select the UDC module.

Step 4. Select a product type and a regulator (control) type for both drive A and drive B. See

section 2.1.1 for regulator selection rules. The remainder of this chapter assumes you have

selected SA3000 or SA3000 Parallel Inverters as the producttype.

Step 5. Select OK to add the UDC module to the rack and return to the Rack Configurator screen.
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2.1.1 Rules for Configuring/Selecting Drives for the UDC Module

1. Both A and B drives do not have to be used. (You can configure only one.)

2. Your A/B drive type combinationis restricted only if you select an SD3000 (12-Pulse) drive, an

SF3000 drive, or an SA3000 Parallel Inverters drive for either drive A or drive B. For these

products, you are restricted to the drive type combinations shownin the table below. All other

drive type combinations are allowed.
 

 

 

  

If you choose for Drive A... Then your choices for Drive B are...

$D3000 (12-Pulse) $D3000 12-Pulse Auxiliary

No PMI Attached
SF3000 $D3000 (6-Pulse)

SF3000

SA3000 Parallel Inverters SA3000 Parallel Inverters Auxiliary    
2.2 Entering the Drive Parameters

Drive parameters are application-specific data that describe yourinstallation’s Power Modules,
feedback devices, and motors. This information is loaded to the UDC module, whichin turn
automatically downloadsit to the PMI whenthe twoarefirst connected overthe fiber-optic link. This
information is also stored off-line with the Programming Executive. Note that the drive parameterswill
be retained by the UDC module during a Stop All fault or commandin the rack.

Once a UDC module has been addedto the rack, use the Zoom In command to begin entering the
drive parameters. Refer to the AutoMax Programming Executive instruction manual for more

information on Zoomingin and out.

Use the following procedure to enter the drive parameters. Section 2.6 describes how to load the

drive parameterfiles when youarefinished. Note that if you enter drive parameterdata thatis
unexpected orout of range, a “warning” or “error” message will appear on the screen. A warning
message indicates that the data you have just entered will be accepted by the Programming
Executive, and you will be able to generate drive parameterfiles; however, you may experience
degradation of drive performance. An error messageindicates that the data you have just enteredis
unacceptable, and you will not be able to generate drive parameterfiles.

Step 1. Zoom into the UDC module. The Power Module Interface (PMI) screen will be displayed.
You can also accessthis screen directly by double-clicking the UDC module.

This screen showseither one or two PMI diagrams depending uponthe information you
previously entered. One diagram will be shownfor drive A and onefor drive B,if used.

Each PMI diagram will show tworail ports (0 and 1) and the analog ordigitalrails that are
connectedto the PMI. Initially, no rails are connected.

Only onedrive can be selected at a time when two drives are shown onthe screen:

e@ the Drive A option will make drive A the selected drive.

@ the Drive B option will make drive B the selected drive.

Entered commandswill only affect the selected drive.

Step 2. If arail is to be connected to the PMI’s rail ports, click the appropriate rail port, either 0 or 1.
Select Add underthe Configure menuto addtherail to the rail ports.

You can choosefrom the following rail devices:

e@ M/N 45C001 Digital I/O Rail

e@ M/N 45C630 4-Decade Thumbwheel Switch Input Module

e M/N 45C631 4-Digit LED Output Module

e M/N 61C345 4-Channel Analog Current Input Rail

@ M/N 61C346 4-Channel Analog Voltage Input Rail



Step 3.

Step 4.

@ M/N 610350 2-Channel Analog Voltage Input/Output Rail

@ M/N 610351 2-Channel Analog Current Input/Output Rail

e M/N 61C365 4-Channel Analog Current Output Rail

@ M/N 61C366 4-Channel Analog Voltage Output Rail

The Location field can be used to identify the physical location of the1/O.

Click OK and the device will be added to the screen.If you are adding a digital I/O rail, you
will need to configure the I/O modulesthatthe rail contains. Double-clickthe rail to display
the expandeddigital I/O rail screen. To add an I/O module, select the module’s slot by
moving the cursorto it and clicking it. Select the Add option from the Configure menufor a
list of the available modules. Select the appropriate module and click OK. Zoom out to
return to the PMI screen (Rack Configurator).

Note that you cannotattach a Local I/O Head to the PMI’srail ports. You can, however, mix
input and output modulesin a Digital I/O Rail. You can also mix rail types, i.e., add both a
Digitat 1/O Rail and an Analog Rail (rail mode only) to a PMI.

Select the Configure Variables option from the Configure menuin order to configure the
variables for the attached rails. Zoom outto return to the PMI screen.

Use the Configure Parameters option to access the Parameter Entry screens. Assuming you
are configuring an SA3000 drive, there are four screen displays: Power Module Data, Motor
Data, Feedback Data, and Meter Port Selection. See figure 2.1. Each of these screensis

described in detail in the following sections (section 2.3 for Vector, sections 2.2.5 through
2.4 for Vector with Constant Power).

Note that the AutoMax slot number of the UDC module is shownat the top of the screens.
The screens promptfor specific information depending uponthe item that is being
configured.

Whenyou have made entries for the drive parameters on all of the parameter entry screens,
you should select the “Verify” option displayed at the bottom of the screen.If any of the
values you enteredare invalid or out of range, the parameterthatis invalid will be

highlighted so that you can change the value. When you havefinished entering drive
parameters, select “Save” to save the values to the database.

 

 
 

Slot 7 ~ UDC Parameter Entry — SA3000 (Vector)

r UDC Drive —————— thi ‘ai io ter dat
©: Drive A: oO DriveB IS area Contains speciic parameter Gata

about the selected device.

 

Laermer
 

r View

@ Power Module Data

© MotorData

© Feedback Data

© MeterPort Selection   

      

 

 
 

Figure 2.1 - SA3000 (Vector) Drive Parameter Entry Screen
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2.3

2.3.1

Using the Vector Parameter Entry Screens (Product Type: SA3000)

Thefollowing sections describe the parameter entry screens for the SA3000 Vector regulator. These

screens are accessedby selecting SA3000 as the product type and Vectoras the regulator type

when configuring the UDC module.

Power Module Data Screen (Vector)

The Power Module Data screen allows you to enter specific information about your power system

configuration and the type of the Power Module being used. See figure 2.2.

 

 

 

Slot 7 — UDC Parameter Entry — SA3000 (Vector)

- UDC Drive r Power System Configuration

@ DriveA © Drive B @ DC Input Voltage CE ACInput Voltage

Ns MCRConnected To Output Contactor

 

 

 

 

 

- View

©PowerModuleData
© MotorData r- Power Module

O Feedback Data Part Number} 805412-6 (566A @2KHz) 776 VDCin

 

© MeterPort Selection   Carrier Frequency (KHz)]2.0] s

 

 

  Max. Amps at 2.0 KHz = 56 Amps |
  
     

         
 

Figure 2.2 - Power Module Data Parameter Entry Screen (Vector)

Power System Configuration Selections

e D-C Input Voltage or A-C Input Voltage

Select the type of inputline voltage (A-C input or D-C input) and then enter the input voltage

value.

Select D-C Input Voltageif this is the D-C bus voltage. Select A-C Input Voltageif this is the A-C
RMSvoltage that is being converted to D-C bus voltage. The default selection is D-C Input
Voltage.

e MCR Connected To Output Contactor

If you have a motor control relay (MCR) on the output of the inverter (output contactor), select this
option.If there is only a manual disconnect switch and no contactor under automatic control, do

not select the output contactor option. The default selection is to not have an output contactor.

Module

@ Part Number

Select a part numberfrom thelist of supported Power Modules. The current ratings in thelist are

the rated RMS currents at a 2 kHz switching frequency with no overload at 40° ambient. There is

no default selection. You must choose a part numberfrom thelist.

The Power Module mustbe able to operate at the voltage level selected for the Input Voltage

parameter above.An errror messagewill be issued if the line voltage value entered is not within
the range shownin Appendix F. Refer to the appropriate SA3000 Power Module instruction
manual for more information.



® Carrier Frequency

The carrier frequency selected will determine the switching frequency of the Power Module. You

can select from a list of the preset carrier frequencies: 2 kHz (default), 4 kHz, 6 KHz, 8 KHz, or

10 kHz, or you can enter a value between 2 kHz and 16 kHzin increments of 100 Hz. The
hardware in some caseswill haveslightly coarser resolution at the higher frequencies. Referto
Appendix F for the carrier frequencylimit for the Power Module you have selected.

All Power Modulesare rated at the 2 kHz switching frequency but they can be operated abovethis
limit by de-rating the unit’s output.

2.3.2 Motor Data Screen (Vector)

The Motor Data parameter screen allows you to enter specific information about the motor you are
using. (If you are using a high slip motor, refer to Appendix B for additional information.) See
figure 2.3.

 

 

Slot 7 ~ UDC Parameter Entry — SA3000 (Vector)

 

 

 

- UDC Drive —-—————|

© Drive A O Drive B Rated Power © HP Oxw:

- View——— Rated Motor Voltage (Volts RMS): 230

O Power Module Data
: : Rated Motor Current (Amps RMS): 42.0

@ MotorData |
Saeameementencersronrennmneuarmn

© FeedbackData
Torque Overioad Ratio (%): 140

O MeterPort Selection    
Freq. at Rated Voltage (Hz):

Rated Full Load Speed (RPM):

MotorPoles (calculated value = 6):   
       
   
 

Figure 2.3 - Motor Data Parameter Entry Screen (Vector)

@ Rated Power (Range: 1 HP to 1600 HP or 1 KW to 1200 KW)

Enter the powerrating of the motor and select HP (default) or KW. There is no default value.
NOTE: HP to KW conversion is 1 HP = 0.746 KW.

e Rated Motor Voltage (Volts RMS) (Range: 100V to 575V)

Enter the rated RMS motorvoltage. There is no default value. A warning messagewill be
displayedif the value entered is less than 50% or greater than 100% of the A-C Input Voltage
parameter. (Note thatif the input voltage is entered as D-C,it is converted to A-C by the system for
this test.)

@ Rated Motor Current (Amps RMS) (Range: 1.0A to 3000.0A)

Enter the rated RMS motorcurrent exactly as it appears on the motor nameplate. The resolution is
0.1 amp. There is no default value. This value can range from 25% to 100% of the Power Module’s
rating at the selected carrier frequency.
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@ Torque Overload Ratio (%) (Range: 25 to 400)

The Torque Overload Ratio determines the maximum RMScurrent that can be supplied to the

motor by the Power Module. Theratio affects only the lq (torque) component of RMS current to

the motor. Enter the torque overloadratio in percent of rated motor torque, which can be

calculated from the rated speed and HP. For example, 150% of rated motor torque is entered

as 150. The default value is 100. The resolution is 1%. See Appendix E for how to calculate the
effect of the ratio on maximum RMScurrent.

A warning will be generatedif the following condition is not met:

Rated Motor Current * (Torque Overload Ratio/100) <= Power Module Rated Ampsat Selected Carrier Frequency

If a warning appears,it is likely that the maximum RMScurrent that can be supplied to the motor
at the torque overload ratio level selected is too high for the Power Module selected. Refer to
Appendix E for more information on determining the maximum RMScurrent thatwill result from
the ratio entered.

@ Frequencyat Rated Voltage (Hz) (Range: 1 to 400)

This value is used to determine the frequency at which the motor enters the constant power
range. Enter the value in hertz. The resolution is 1 Hz. There is no default value.

e Rated Full Load Speed (RPM) (Range: 10 to 10,000)

This value is used to determinethe rated slip of the motor at the rated motor frequency. This value

is found on the motor’s nameplate. Enter the value in RPM; the resolution is 1 RPM. There is no

default value.

e Motor Poles (2, 4, 6, 8, 10, 12, 14, or 16)

This value is used to determine the relationship between drive output frequency and motor shaft

speed. Because this numberis not readily available, the number of motor poles will be calculated

automatically based on the other parameters you have entered and will be displayed on the

screen. You mustthen select this calculated value from list of the preset values. There is no
default value.

The following formula will be used to calculate the number of motorpoles:

120 * Frequency at Rated Voltage / Rated Full Load Speed

The resulting numberwill be rounded downto the nearest whole even number. Note that this

formula may not result in the correct numberof motorpolesif you are using a high slip motor,
such as a NEMAdesign D motor. Refer to the following table for the maximum slip per numberof
motor poles that will result in a correct calculation.

Numberof Poles Maximum Slip

49%

33%

24%

8 19%

10 16%

12 14%

 

For example, on an 8-pole motor,if slip is greater than 19%, the calculated value will be incorrect.

You must then enter the correct value.



2.3.3 Feedback Data Screen (Vector)

The Feedback Data parameter screen allows you to enter specific information about the resolver
connected to the Resolver and Drive I/O module in the PMI rack. See figure 2.4.
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Figure 2.4 - Feedback Data Parameter Entry Screen (Vector) with Resolver Selected

e Over Speed Limit (RPM) (Range: 10 to 10,000)

This value is used to determine the maximum safe output frequency of the drive. There is no
default value. Over Speed Limit should generally be equalto or less than the motor maximum
safe speed or the driven equipment maximum safe speed, whicheveris lower. If a value less than

1% of the motor’s Rated Full Load Speed is entered, an error message will be generated.

@ Speed Feedback Type

You must select Resolver. The No Speed Feedbackoption is not allowed for vector regulators.

Resolver Data

e Resolver Type

Select the resolver type from the three choices: x1, x2, or x5. The “None”option is not allowed for

vector regulators. The resolver selected must be able to operate at the Over Speed Limit of the
motor.

@ Resolution

This value is used to configure the Resolver & Drive I/O module (B/M O-60031) for either 12-bit or
14-bit conversion of the resolver data. The 12-bit mode is designed to be used with the following
Reliance resolvers:
 

 

 

 

 

 

 

 

   

Resolver x4 | x2 | x5
Base Part No. Suffix

613469 -1R

613469 -18

613469 —2R

613469 -28

800123 —R -S -T

800123 —1iR -1S -1T

800123 —2R —2s —2T    
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Currently there are no Reliance resolvers that support the 14-bit mode.

For the most accurate velocity control, always select the resolver (x1, x2, or x5) whose maximum
speedis closest to, and greater than, the maximum speed of your application. Refer to the

SA3000 PMI Rackinstruction manual for more information regarding the Resolver & Drive 1/O
module and the supported resolvers.

Control Selections

Output Rotation

This parameter allows youto reverse the direction of rotation of the output without re-wiring the
motor leads. Select UVW (default) or UWV. Note that the resolver cosine connections must also be
interchanged. Refer to the SA3000 Diagnostics, Troubleshooting, and Start-Up Guidelines
instruction manual for more information on motororientation.

Enable UDC Flux Reference

Checkthis box if you want to provide a flux reference to the PMIvia the UDCin place ofthat
calculated by the PMI.

You may wantto select this parameterfor the following reasons:

e@ To control the flux reference for motors that do not produce constantflux in the constant torque
range (i.e., below base speed).

@ To contro! motor speed in the constant powerregion up to a range of 2:1; that is, up to two

times base speed.

The value in register 104/1104 (FLX_REF%)is then used asthe ratio for scaling the value for

magnetizing current (STATOR_IZ_E1%). For example,if register 104=4095, then the full value of
STATOR_IZ_E1% will be used for magnetizing current.

if this box is not checked, magnetizing current is equal to the value in tunable STATOR_IZ_E1%.
This is the default selection.



2.3.4 PMI Meter Port Selection Screen (Vector)

The Meter Port Selection parameter screen allows you to enter specific information about what
variables are to be output on the four PMI D/A channels (the four “meter” ports on the PMI Processor
module). See figure 2.5.
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MeterPort #4: Port Not Used
    
       
    

Figure 2.5 - Meter Port Selection Entry Screen (Vector)

Figure 2.6 showsthe values that can be displayed on the PMI meter ports. You must enter a
Minimum Value and a Maximum Value for each selection except when you select Port Not Used. The
Minimum Valueis the value at which to output -10V. The Maximum Valueis the value at which to
output +10V. The system software then places the units per volt on the screen based on the

Minimum/Maximum Values. The Minimum Value must not be less than —32768. The Maximum Value
must not be greater than 32767. The Minimum Value must be less than the Maximum Value. Note

that the PMI meter ports have 8-bit resolution and are updated on the average every 1.0 millisecond.
Refer to the Power Module Interface Rack instruction manual for more information about the PMI
meter ports. Refer to section 3.6.2.1 for information about resolution of data.



 

 

e Port Not Used @ Iq Current Feedback (—2047 = -!10C,

e Torque Reference 0 = OV, 2047 = +100)
(+/— 4095 = Full Torque) © Vq Reference (—2047 = max. neg.

e Torque Feedback output of current loop, 0 = OV, 2047 =
(+/— 4095 = Full Torque) max. pos. output of current loop)

e D-C BusVoltage(Volts) @ Slip Frequency (Hz x 100)

e D-C Bus Current (Amps x 10) e Output Frequency (Hz x 10)

@ Ground Fault Current (Amps x 10) e User Analog Input (Counts)

e Motor Voltage Feedback(Volts) , e Speed Feedback (RPM)

e Motor Current Feedback (Amps x 10) ® Application Data (Units)

e Id Current Reference @ Rail Port 0 Channel0 (Counts)
(~2047 = —IOC, 0 = OV,
2047 = +IOC) ® Rail Port 0 Channel 1 (Counts)

e Id Current Feedback (—2047 = —-IOC, e@ Rail Port O Channel 2 (Counts)
0 = OV, 2047 = +I10C)

e Vd Reference (—2047 = max. neg.
output of current loop, 0 = OV, 2047 =

(

(

e Rail Port O Channel 3 (Counts)

@ Rail Port 1 Channel 0 (Counts)

(

(

(

max. pos. outputof current loop) @ Rail Port 1 Channel 1 (Counts)

e iq Current Reference e Rail P t(~2047 = -IOC,0 = OV ail Port 1 Channel 2 (Counts)

2047 = +l0C) e Rail Port 1 Channel 3 (Counts)

NOTE: Power Module IOC = Power Module peak rated current x 1.25 (for Power Module part
numbers 805xxx only). Power Module peak rated current = Power Module rated RMS
current x V2. Output frequencyis bipolar and is negative for reverse rotation.  
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Figure 2.6 - PMI Meter Port Parameters (Vector)

PMI meter ports can also be set up on-line using the “Setup UDC”selection from the Monitor menu
as described in the AutoMax Programming Executive instruction manual. If the meter ports are set up
during parameterentry, the information is loaded onto the UDC module in the AutoMax rack along
with all other parameter data. The meter port setup can then be changedon-line under “Setup UDC”,
but this method would not actually write over the PMI meter port setup that was loadedto the rack.
Instead, the new setup would bevalid only until there was a Stop All or a powercycle, in which case
the original setup would be used to determine what data to send out of the meterports.



2.4

2.4.1

Using the Vector with Constant Power Parameter Entry Screens
(Product Type: SA3000, SA3000 Parallel Inverters)

The following sections describe the parameter entry screens for the Vector with Constant Power

regulator. These screens are accessed byselecting either SA3000 or SA3000 Parallel Inverters as the
producttype and Vector with Constant Poweras the regulator type when configuring the UDC
module.

If you have selected SA3000 Parallel Inverters, you can enter the drive parametersfor drive A only.
The system will automatically process and copy the data for drive B from the drive A data. The PMI
D/A meterports, however, canstill be configured for drive B.

Note that if you have selected SA3000 Parallel Inverters,the title bar at the top of each screenwill
read SA3000 (Vector — Parallel Inverters).

Power Module Data Screen (Vector with Constant Power)

The Power Module Data screen allows you to enter specific information about your power system

configuration and the type of Power Module being used. Seefigure 2.7.
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Figure 2.7 - Power Module Data Parameter Entry Screen (Vector with Constant Power)

Power System Configuration Selections

e@ D-C Input Voltage or A-C Input Voltage

Select the type of inputline voltage (A-C input or D-C input) and then enter the input voltage value.

Select D-C Input Voltageif this is the D-C bus voltage. Select A-C Input Voltage if this is the A-C
RMSvoltage that is being converted to D-C bus voltage. The default selection is D-C Input Voltage.

@ MCR Connected to Output Contactor

lf you have a motor control relay (MCR) on the outputof the inverter (output contactor), select this
option.If there is only a manual disconnect switch and no contactor under automatic control, do
not select the output contactor option. The default selection is to not have an output contactor.



Power Module

e Part Number

Select a part numberfrom thelist of supported Power Modules. The current ratings in thelist are
the rated RMScurrents at a 2 kHz switching frequency with no overload at 40° ambient. Thereis
no default selection. You must choose a part numberfrom thelist.

The Power Module mustbe able to operate at the voltage level selected for the Input Voltage
parameter above. An error messagewill be issuedif the line voltage value entered is not within
the range shown in Appendix F. Refer to the appropriate SA3000 Power Module instruction

manual for more information.

Carrier Frequency

The carrier frequency selected will determine the Power Module’s switching frequency. You can
select from list of the preset carrier frequencies: 2 kHz (default), 4 kHz, 6 kHz, 8 kHz, or
10 kHz; or you can enter a value between 2 kHz and 16 kHz in increments of 100 Hz. The
hardware in some caseswill have slightly coarser resolution at the higher frequencies. Refer to
Appendix F for the carrier frequencylimit for the Power Module you have selected.

All Power Modules are rated at the 2 kHz switching frequency, but they can be operated above

this limit by de-rating the unit’s output.

2.4.2 Motor Data Screen (Vector With Constant Power)

The Motor Data parameter screen allows you to enter specific information about the motor you are
using. (If you are using a high slip motor, refer to Appendix B for additional information.)

 

 

 

 

Slot 5 — UDC Parameter Entry — SA3000 (Vector with Constant Power)
 

 

   
 

- UDC Dive ————————— ;Consiant:; () Manual = ©) Constant-
Magnetization Compensation Power

© Drive A O Drive B
Rated Power © HP O KW:

P View Rated Motor Voltage (Volts RMS): 460

O Power Module Data Rated Motor Current (Amps RMS): 18.0

© Motor Data
Torque Overload Ratio (%): 150

© Feedback Data
O Meter Port Selection Freq. at Rated Voltage (Hz):   Rated FullLoad Speed (RPM):

Motor Poles (calculated value = 4):

 

   
         
 

2-12

Figure 2.8 - Motor Data Parameter Entry Screen used for Constant Magnetization or Manual Compensation

e Consiant Magnetization, Manual Compensation, or Constant Power

These selections define the method the system will use to determine the value used for
magnetizing current in the control algorithm.

The default selection for SA3000 drives is Constant Magnetizing Current where the value stored
in local tunable STATOR_IZ_E1% is used for the magnetizing current value. The PMI Processor
calculates this value in response to the PMITUN@ command.

 



Select Manual Compensation to allow operation in the constant powerregion up to 2:1. In this

case, the value in register 104/1104 (FLX_REF%)is used to scale STATOR_IZ_E1% where 4095
equals full magnetizing current.

Select Constant Powerto allow operation in the constant powerregion upto 4:1. In this case, the

PMIProcessor calculates magnetizing current using motor voltage feedback(flux loop). This is

the default selection for SA3000 Parallel Inverters. See section 2.4.2.1 for the Constant Power
Motor Data Screen description for Parallel Inverters.

For the first two selections, you will need to supply the following information as showninfigure 2.8:

Rated Power (Range 1 HP to 1600 HPor 1KW to 1200 KW)

Enter the powerrating of the motor and select HP (default) or KW. There is no default value.

NOTE:HP to KW conversion is 1 HP = 0.746 KW.

Rated Motor Voltage (Volts RMS) (Range: 100V to 575V)

Enter the rated RMS motorvoltage. There is no default value. A warning messagewill be
displayedif the value entered is less than 60% or greater than 100% of the A-C Input Voltage
parameter. (Note thatif the input voltage was entered as D-C,it is converted to A-C by the system
for this test.)

Rated Motor Current (Amps RMS) (Range: 1.0A to 3000.0A)

Enter the rated RMS motor current exactly as it appears on the motor nameplaie. The resolution is
0.1 amp. There is no default value. This value can range from 25% to 100% of the Power Module’s
rating at the selected carrier frequency.

Torque Overload Ratio (%) (Range: 25 to 400)

The Torque Overload Ratio determines the maximum RMScurrent that can be supplied to the

motor by the Power Module.Theratio affects only the Iq (torque) component of RMS current to
the motor. Enter the torque overload ratio in percent of rated motor torque, which can be

calculated from the rated speed and HP For example, 150% of rated motor torque is entered
as 150. The default value is 100. The resolution is 1%. See Appendix E for how to calculate the
effect of the ratio on maximum RMScurrent.

A warningwill be generatedif the following condition is not met:

Rated Motor Current * (Torque Overload Ratio/100) <= Power Module Rated Ampsat Selected Carrier Frequency

If a warning appears,it is likely that the maximum RMScurrent that can be supplied to the motor

at the torque overloadratio level selected is too high for the Power Module selected. Refer to
Appendix E for more information on determining the maximum RMScurrentthat will result from

the ratio entered.

Frequencyat Rated Voltage (Hz) (Range: 1 to 400)

This value is used to determine the frequency at which the motor enters the constant power
range. Enter the value in hertz. The resolution is 0.1 Hz. There is no default value.

Rated Full Load Speed (RPM) (Range:10 to 10,000)

This value is used to determine the rated slip of the motor at the rated motor frequency. This value

is found on the motor’s nameplate. Enter the value in RPM;the resolution is 1 RPM. There is no

default value.

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

This value is used to determine the relationship between drive output frequency and motorshaft
speed. Because this numberis not readily available, the number of motorpoleswill be calculated

automatically based on the other parameters you have entered andwill be displayed on the
screen. You mustthen select this calculated value from list of the preset values. There is no
default value.

Thefollowing formula will be used to calculate the number of motorpoles:

120 * Frequency at Rated Voltage / Rated Full Load Speed
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The resulting numberwill be rounded downto the nearest whole even number. Note that this
formula may not result in the correct numberof motorpolesif you are using a high slip motor,
such as a NEMAdesign D motor. Refer to the following table for the maximum slip per numberof
moiorpolesthat will result in a correct calculation.
 

 

 

 

 

 

 

Numberof Poles Maximum Slip

2 49%

4 33%

6 24%

8 19%

10 16%

12 14%    
 

For example, on an 8-pole motor,if slip is greater than 19%, the calculated value will be incorrect.
You mustthen enter the correct value.

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

When Constant Poweris selected, a new screen is displayed, and the following information must be

entered. See figure 2.9. Note that for SA3000 Parailel Inverters, this is the default Motor Data
parameter entry screen.
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Figure 2.9 - Motor Data Parameter Entry Screen used for Constant Power

e Rated Power (Range: 1 HP to 1600 HP or 1KW to 1200 KW)

Enter the powerrating of the motor and select HP (default) or KW. There is no default value.

NOTE:HP to KW conversion is 1 HP = 0.746 KW.

e Rated Motor Voltage (Volts RMS) (Range: 100V to 575V)

Enter the rated RMS motorvoltage. There is no default value. A warning messagewill be
displayedif the value enteredis less than 50% or greater than 100% of VAC.

 



@ Maximum MotorVoltage (Volts RMS) (Range: 100V to 575V)

Enter the maximum RMS motorvoltage. There is no default value. In motor designs where motor

voltage reachesits maximum value at rated speed, this value will be equal to value entered in the

Rated Motor Voltage parameter.

In motor designs where motor voltage continuesto rise after reaching rated speed,this value will

be greater than the value entered in the Rated Motor Voltage parameter. This information is found
on the motor design data sheet.

Total Current Rating Points: (Range: 1 to 5)

This value is used to determine the numberof rowsthatwill be displayed in the following three
parameter columns (Speed, Current, and Overload). When operating above base(rated) speed,
the current and overload ratio may change. This selection allows the display of base values and
up to four additional sets of data. Each data set represents consistent motor design data for one
operating point of the motor. The numberof additional points required is dependent upon the

motor design. In most cases you will not need to useall five rows. See Appendix G for an

example.

Speed (RPM) (Range: 10 to 10,000)

Enterall speed values in RPM; the resolution is 1 RPM. There are no default values.

Base: Enter the base (rated) speed of the motor. The base speed value represents the speed
where the motor enters the constant powerregion. This value is used to determinetheratedslip
of the motorat the rated motor frequency. This value is found on the motor’s nameplate.

$1: Enter the speed at which maximum voltage is reached.If the rated voltage is not equal to the

maximum voltage of the motor, the PMI Processorwill automatically calculate the value of $1

whenyouselect “Verify.“ If rated voltage and maximum voltage are the same, you mustenterthis
value manually. This information is located on the motor design data sheet.

$2-S4: Enter additional speed values as required by the motordesign. The additional speed
values represent taper points of the constant powerregion. Note that the additional speed values

cannot be greater than 4 times the speed at maximum motor voltage.

Current (Amps)

Enter all current values in amps; the resolution is 0.1 amp. This value can range from 25% to
100% of the Power Module’srating at the selected carrier frequency.

Base: Enter the base (rated) RMS motor current exactly as it appears on the motor nameplate.

There is no default value.

C1-C4: Enter additional current values at each speed (e.g., C1 corresponds to the motor current

level at speed $1.) This information is located on the motor design data sheet.

Torque Overload Ratio (%) (Range: 25 to 400)

The Torque Overload Ratio determines the maximum RMScurrent that can be supplied to the
motor by the Power Module. Theratio affects only the Iq (torque) component of RMScurrent to
the motor. Enter the torque overload ratio in percent of rated motor torque, which can be
calculated from the rated speed and HP For example, 150% of rated motor torque is entered as

150. The default value is 100. The resolution is 1%. See Appendix E for how to calculate the effect

of the ratio on maximum RMScurrent.

A warningwill be generatedif the following condition is not met:

Rated Motor Current * (Torque Overload Ratio/100) <= Power Module Rated Amps at Carrier Frequency

Note that the Power Module Rated Ampsat Carrier Frequency value is based oneither the carrier

frequency selected during parameterentry or the carrier frequency calculated by the system,

whicheveris greater. The carrier frequencyis calculated by the system using the following
equation:

Calculated carrier frequency = 20 * (Freq. at Rated Voltage * Max. Speed/Base Speed)
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If a warning appears,it is likely that the maximum RMScurrent that can be supplied to the motor

at the torque overloadratio level selected is too high for the Power Module selected. Refer to
Appendix E for more information on determining the maximum RMScurrent that will result from
the ratio entered.

Base: Enter the base (rated) torque overloadratio.

01-04: Enter additional overload ratios at each speed. This information is located on the motor
design data sheet.

e Frequencyat Rated Voltage (Hz) (Range: 1 to 400)

This value is used to determine the frequency at which the motor enters the constant horsepower

range. The resolution is 0.1 Hz. There is no default value.

@ Motor Poles(2, 4, 6, 8, 10, 12, 14, or 16)

This value is used to determine the relationship between drive output frequency and motorshaft
speed. Because this numberis not readily available, the numberof motorpoles will be calculated
automatically based on the other parameters you have entered andwill be displayed on the
screen. You mustthen select this calculated value from a list of the preset values. There is no

default value.

Thefollowing formula will be used to calculate the number of motor poles:

120 * Frequency at Rated Voltage / Rated Full Load Speed

The resulting numberwill be rounded downto the nearest whole even number. Note that this
formula may notresult in the correct numberof motorpolesif you are using a high slip motor,
such as a NEMA design D motor. Refer to the following table for the maximum slip per numberof
moiorpolesthat will result in a correct calculation.

 

 

 

 

 

 

 

Numberof Poles MaximumSlip

2 49%

4 33%

6 24%

8 19%

10 16%

12 14%    
 

For example, on an 8-pole motor,if slip is greater than 19%, the caiculated value will be incorrect.
You must then enter the correct value.



2.4.3 Feedback Data Screen (Vector With Constant Power)

The Feedback Data parameter screen allows youto enter specific information about the resolver

connected to the Resolver and Drive I/O module in the PMI rack. See figure 2.10.
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Figure 2.10 - Feedback Data Parameter Entry Screen (Vector with Constant Power) with Resolver Selected

Over Speed Limit (RPM) (Range: 10 to 10,000)

This value is used to determine the maximum safe output frequencyof the drive. There is no

default value. Over Speed Limit should generally be equal to or less than the motor maximum

safe speed or the driven equipment maximum safe speed, whicheveris lower. If a value less than

1% of the motor’s Rated Full Load Speedis entered, an error messagewill be generated.

Speed Feedback Type

You must select Resolver. The No Speed Feedbackoption is not allowed for vector regulators.

Resolver Data

Resolver Type

Select the resolvertype from the three choices: x1, x2, or x5. The “None”option is not allowedfor

vector regulators. The resolver selected mustbe able to operate at the Over Speed Limit of the

motor.

Resolution

This value is used to configure the Resolver & Drive I/O module (B/M O-60031) for either 12-bit or

14-bit conversion of the resolver data. The 12-bit mode is designed to be used with thefollowing

Reliance resolvers:
 

 

 

 

 

 

 

 

 

Resolver x1 | x2 | xS
Base Part No. Suffix

613469 -1R

613469 -1S

613469 —2R

613469 -2S

800123 a) —§ —T

800123 -iR -1S —1T

800123 —2R —28 —2T       
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Currently there are no Reliance resolvers that support the 14-bit mode.

For the most accurate velocity control, always select the resolver (x1, x2, or x5) whose maximum
speed is closest to, and greater than, the maximum speedof your application. Refer to the
SA3000 PMIRackinstruction manual for more information regarding the Resolver & Drive I/O
module and the supported resolvers.

Control Selections

® Output Rotation

This parameter allows you to reverse the direction of rotation of the output without re-wiring the

motorleads. Select UVW (default) or UWV. Note that the resolver cosine connections must also be

interchanged. Refer to the SA3000 Diagnostics, Troubleshooting, and Start-Up Guidelines
instruction manual for more information on motororientation.

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

The Meter Port Selection parameter screen allows you to enter specific information about what
variables are to be output on the four PMI D/A channels (the four “meter” ports on the PMI Processor
module). Seefigure 2.11.
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Figure 2.11 - Meter Port Selection Entry Screen (Vector with Constant Power)

Figure 2.12 showsthe values that can be displayed on the PMI meterports. You must enter a

Minimum Value and a Maximum Value for each selection except when you select Port Not Used. The

Minimum Value is the value at which to output -10V. The Maximum Value is the value at which to
output +10V. The system software then places the units per volt on the screen based on the

Minimum/Maximum Values. The Minimum Value must not be less than —32768. The Maximum Value
must not be greater than 32767. The Minimum Value must be less than the Maximum Value. Note
that the PMI meter ports have 8-bit resolution and are updated on the average every 1.0 millisecond.
Refer to the Power Module Interface Rack instruction manual for more information about the PMI

meter ports. Refer to section 3.6.2.1 for information about resolution of data.



 

e Port Not Used

e@ Torque Reference

(+/— 4095 = Full Torque)

@ Torque Feedback

(+/— 4095 = Full Torque)

e Flux Reference

(1000 = 1 Hz)

e@ Flux Feedback

(1000 = 1 Hz)

® D-C Bus Voltage (Volts)

e D-C Bus Current (Amps x 10)

@ Ground Fault Current (Amps x 10)

@ Moior Voltage Feedback (Volts)

e@ Motor Current Feedback (Amps x 10)

e@ Id Current Reference

(-2047 = —IOC, 0 = OV,

2047 = +10C)

e ld Current Feedback (—2047 = —IOC,
0 = OV, 2047 = +10C)

e@ Vd Reference (-2047 = max. neg.
output of current loop, 0 = OV, 2047 =

max. pos. output of current loop)

Iq Current Reference
(—2047 = —!0C, 0 = OV,
2047 = +10C)

Iq Current Feedback (—2047 = —IOC,
0 = OV, 2047 = +10C)

Vq Reference (—2047 = max. neg.

output of current loop, 0 = OV, 2047 =

max. pos. output of current loop)

Slip Frequency (Hz x 100)

Output Frequency (Hz x 10)

User Analog Input (Counts)

Speed Feedback (RPM)

Application Data (Units)

Rail Port O Channel 0 (Counts)

Rail Port 0 Channel 1 (Counts)

Rail Port O Channel 2 (Counts)

Rail Port O Channel 3 (Counts)

Rail Port 1 Channel 0 (Counts)

Rail Port 1 Channel 1 (Counts)

Rail Port 1 Channe! 2 (Counts)

Rail Port 1 Channel 3 (Counts)

Vector Angle (Counts)

Vector Error (Counts)

NOTE: Power Module |OC = Power Module peak rated current x 1.25 (for Power Module part

numbers 805xxx only). Power Module peak rated current = Power Module rated RMS
current x 2.. Output frequencyis bipolar and is negative for reverse rotation.  
  

Figure 2.12 - PMI Meter Port Parameters (Vector with Constant Power)

PMI meter ports can also be set up on-line using the “Setup UDC”selection from the Monitor menu

as described in the AutoMax Programming Executive instruction manual. If the meter ports are set up

during parameterentry, the information is loaded onto the UDC modulein the AutoMax rack along

with all other parameter data. The meter port setup can then be changed on-line under “Setup UDC”,

but this method would not actually write over the PMI meter port setup that was loaded to the rack.
Instead, the new setup would bevalid only until there was a Stop All or a powercycle, in which case

the original setup would be used to determine what data to send outof the meter ports.
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Generating the Drive Parameter Files and Printing Drive Parameters

Whenyou have completedall of the drive parameter screens, you can select “Close” to leave the

Parameter Entry screens and return to the master rack diagram with the UDC module selected. Zoom
out or select the Exit command from the Configure menuto return to the System Configurator.

You can generate the drive parameterfiles by using the steps that follow.

Step 1. From the System Configurator, access the Task Managerby selecting the Manage Tasks
command from the Rack menu.

Step 2. Select the Generate Configuration command from the Commands menu.

Step 3. Check the Generate Drive ParameterFiles option in the Generate Files dialog box, and then
select OK.

A file containing the newly-entered drive parameters will be created. Thefile will be named
PARAMxx.POB,wherexx is the slot number of the UDC module. Note that the drive
parameterfiles must be loaded to the rack before (or at the same time) the UDC application
tasks are loaded to the rack. Refer to the AutoMax Programming Executive instruction
manual for more detailed information.

You can print the drive parameters for a UDC module you specify by using the Print
command from the Rack menuin the System Configurator. Refer to the AutoMax
Programming Executive instruction manual for step-by-step instructions



3.0 CONFIGURING THE UDC MODULE’S REGISTERS

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE CONSTRUCTION AND
OPERATION OF THIS EQUIPMENT AND THE HAZARDS INVOLVED SHOULD INSTALL, ADJUST,
OPERATE, OR SERVICE THIS EQUIPMENT. READ AND UNDERSTAND THIS MANUAL AND OTHER
APPLICABLE MANUALSIN THEIR ENTIRETY BEFORE PROCEEDING.FAILURE TO OBSERVETHIS
PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.
 

 

WARNING
 

ONLY QUALIFIED RELIANCE PERSONNELOR OTHERTRAINED PERSONNELWHO UNDERSTAND
THE POTENTIAL HAZARDS INVOLVED MAY MAKE MODIFICATIONS TO THE VARIABLE
CONFIGURATION. ANY MODIFICATIONS MAY RESULT IN UNCONTROLLED MACHINE
OPERATION. FAILURE TO OBSERVE THESE PRECAUTIONS COULD RESULT IN DAMAGE TO
EQUIPMENTAND BODILY INJURY.
 

 

WARNING
 

REGISTERS ANDBITS IN THE UDC MODULETHAT ARE DESCRIBED AS “READ ONLY” OR FOR
“SYSTEM USE ONLY” MUST NOT BE WRITTEN TO BY THE USER. WRITING TO THESE REGISTERS
AND BITS MAY RESULT IN IMPROPER SYSTEM OPERATION. FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULTIN BODILY INJURY.   

The Variable Configurator application in the AutoMax Programming Executive is used to assign
commonvariable namesto the dual port memory registers on the UDC module. You can access
these variable names by declaring them using the BASIC statement COMMON.The dual port
memory has 2048 16-bit registers that are available to the AutoMax Processorandto the tasks that
run on the UDC module. The drive A and drive B registers that are assigned variable nameswill be

latched into internal memory at the beginning of every scan of the UDC task to provide for a

consistent context for evaluation. The UDC tasks (A and B) maybe started and stopped

independently of each other. At the end of the scan,the variables that have changedwill be written
back to the dual port memory. Note that the dual port memory on the UDC moduleis treated like I/O

data in terms of how the data is affected by Stop All commands and powercycling.

You can accessthe Variable Configurator by selecting Configure Variables from the Configure menu
in the Rack Configurator. Refer to the AutoMax Programming Executive instruction manualfor the
proceduresused to configure variables.

The sections that follow describe the registers you can configure in each view:

e The Rail I/O Port 0 and Port 1 views are used to configure the registers assigned to the
hardwarethat is attached to the PMI Rail ports. (These registers can also be accessed by

double-clicking the PMI view.)

® The Command Registers view is used to configure pre-defined drive control registers that are

written to either by an AutoMax application task or by a UDC application task and then sentto the
PMI.

e The Feedback Registers view is used to configure the feedback registers that display the current
status of the drive. These registers are written to by the PMI.

e The Application Registers Updated Every Scan view is used to configure the application
registers that are used for the passing of application-specific control and status data between an

AutoMax Processor and the UDC module on every scan. This register range is shared by drive A
and drive B.
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® The Application Registers Updated Every Nth Scan viewis used to configure the application
registers that are used for the passing of application-specific control and status data between an
AutoMax Processor and the UDC module on every Nth scan, where “N”is defined in register
2001. This register range is shared by drive A anddrive B.

@ The UDC ModuleTestI/O Register view is used to configure the register that displays the status
of the UDC module’s test switches and LEDindicators. This view is also used to configure the

UDC module’s D/A meterports.

e@ The Interrupt Status and Control Registers view is used to configure the registers that control a
user-defined interrupt to an AutoMax task and enable the CCLKsignal on the backplane.

The Gain Data values that are used by the PMI are NOT mapped to the UDC module’s dual port
registers. The gain values are held in local tunables with reserved names which mustbe definedin
the UDC taskfor the drive (A or B). The programmer must use the pre-assigned local tunable
reserved namesdescribed in Appendix B of this manual.

Note that register values are generally in the appropriate engineering units and that the variable
namesprovided here are suggestions only; your variable names may bedifferent. Duplicate

commonvariable namesare not permitted within any onerack.

Table 3.1 lists the configuration views in the AutoMax Programming Executive, the registers to be
configured in each, and the section of this instruction manual in which the registers are discussed.

Table 3.2 lists the UDC dual port registers in numerical order.

Note: Any register/bit specific to a particular producttype or regulator will be noted as such in the
register/bit descriptions.

Register Reference Conventions in this Chapter

Register numbers will be shown using the following convention: X/Y, where X is the drive A register
numberand is the drive B register number. Note that the Interrupt Status Control registers and the
Application registers are the samefor both drive A and drive B.

Mostregister/bit descriptions are shownin the following format:

Register Numberfor Drive A/B Register Name
Bit: The specific bit location, where applicable

Hex Value: The hexadecimal! equivalent of the bit number
Range: The upper and lowerlimits of the register value, where applicable. For bit descriptions, this
field will contain N/A.
Access:Thelevel of access by the application task (e.g., Read/Write).
UDC Error Code:A drive fault’s corresponding error code. This is reported in the log for the task in
which the error occurred.
LED: The corresponding faceplate LED, where applicable.

Description: A description of the register orbit.

Table 3.1 - UDC Module Configuration Views and Registers
 

 

 

 

 

 

 

 

    

View Register Range Described in Section:

Port 0 Drive A: 0-5 3.1
Drive B: 12-17

Port 1 Drive A: 6-11 3.1
Drive B: 18-23

CommandRegisters Drive A: 100-107 3.3
Drive B: 1100-1107

Feedback Registers Drive A: 200-221 3.4
Drive B: 1200-1221

Application Registers Updated Every Scan 300-599 3.5

Application Registers Updated Every Nth Scan 1300-1599 3.5

UDC Module Test I/O Registers 1000-1017 3.6

{SCR Data Registers 2000-2001 3.7
 

 



Table 3.2 - UDC Module Dual Port Memory Register Organization
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

Registers Function

0-23 Rail I/O port registers

24-79 System Use Only

80-89 UDC/PMI communication status registers for drive A (monitor only)

90-99 System Use Only

100-107 Commandregisters for drive A

108-199 System Use Only

200-221 Feedbackregisters for drive A

222-299 System Use Only

300-599 Application registers updated every scan for drives A and B

600-999 System Use Only

1000 UDC module test switch register

1001-1017 UDC module meter port setup registers

1018-1079 System Use Only

1080-1089 UDC/PMI communication status registers for drive B (monitor only)

1090-1099 System Use Only

1100-1107 Commandregisters for drive B

1108-1199 System Use Only

1200-1221 Feedbackregisters for drive B

1222-1299 System Use Only

1300-1599 Application registers updated every Nth scanfor drives A and B

1600-1999 System Use Only

2000-2010 Interrupt Status and Control registers for drives A and B

2011-2047 System Use Only   
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3.1 Rail I/O Port Registers (Registers 0-23)

The Rail I/O Port 0 and Port 1 views are usedto assign variable namesto therail ports on the PMI.If
you have no hardwareattached to these ports, you do not configure these registers. All of the Rail
data for PMI A and PMIB is combined into one section of the dual port memory. Refer to Table 3.3.
Note that the usage of each register is a function of what type of Rail is configured. After a Stop All,

outputs are reset to zero and inputs continue to be updated.

The appropriate variable configuration screen will be displayed based on the hardware that you have

specified to be connectedto the port.

The following types of hardware can be connectedto these ports. The instruction manual for the
hardware shownis in parentheses.

@ M/N45C001 Digital I/O Rail (J-3012)

e M/N 45C630 4-Decade Thumbwheel Switch Input Module (J-3654)

e M/N 45C631 4-Digit LED Output Module (J-3655)

@ M/N61C345 4-Channel Analog Current Input Rail (J-3689)

@ M/N61C346 4-Channel Analog Voltage Input Rail (J-3688)

e M/N61C350 2-Channel Analog Voltage Input/Output Rail (J-3672)

e M/N61C351 2-Channel Analog Current Input/Output Rail (J-3673)

@ M/N61C365 4-Channel Analog Current Output Rail (J-3694)

e M/N61C366 4-Channel Analog Voltage Output Rail (J-3695)

Each Rail I/O port has a setof bits that display any errors that may occur and a fault counterthatis
incremented each time a bad communication checkbit is detected. The user’s application program

must regularly examine these bits and registers. Refer to Tables 3.4, 3.5, and 3.6. The checkbit fault

counteris reset to zero when a warningreset signal (register 100/1100) is generated throughthe

UDC module from the application program.

Table 3.3 - Rail /O Port Registers

Rail Type and Signal

Drive A Drive B 2 Input? Digital
Registers Registers Port and Channel 4 Output! 4 Input? 2 Output 1/04

0 12 Port 0 - Channel 0 Output 0 InputO OutputdO Digital

1 13 Port 0 - Channel 1 Output 1 Input 1 Output 1 N/A

2 14 Port 0 - Channel 2 Output 2 Input 2 Input 2 N/A

3 15 Port 0 - Channel 3 Output3 Input3 Input 3 N/A

4 16 Port 0 - Fault Register (Tables 3.4-3.6)

5 17 Port 0 - CheckBit Fault Counter Register (Tables 3.4-3.6)

6 18 Port 1 - Channel 0 OutputO InputO OutputO Digital

7 19 Port 1 - Channel1 Output 1 Input 1 Output 1 N/A

8 20 Port 1 - Channel 2 Output 2 Input 2 Input 2 N/A

9 21 Port 1 - Channel 3 Output3 Input3 Input 3 N/A

10 22 Port 1 - Fault Register (Tables 3.4-3.6)

11 23 Port 1 - Check Bit Fault Counter Register (Tables 3.4-3.6)    
4-Output Analog Rail Module (M/N 61C365, 610366)(1)

(2) 4-Input

(3) 2-Outp
(4) Digital

Analog Rail Module (M/N 610345, 61C346)
ut/2-Input Analog Rail Module (M/N 610350, 610351)
\/O Rail (M/N 45C1), Thumbwheel Switch Input Module (M/N 45C630), or LED Output Module (M/N 45C631)

 



Table 3.4 - Fault Register and Check Bit Fault Counter Register Usage
for a Digital I/O Rail or 4-Output Analog Rail Module
 

 

 

   

Drive A Drive B
Registers Registers Description

4 16 Port 0 Fault Register

10 22 Port 1 Fault Register

Bit 8: No device pluggedinto a configured port

Bit 9: Bad ID code: device other than a rail is plugged into the port

Bit 10: Bad rail communication check bits received

Bit 11: PMI interface is not ready

5 17 Port 0 CheckBit Fault Counter Register

11 23 Port 1 Check Bit Fault Counter Register

The register can be reset by setting bit 9 of the Warning Resetregister
(100/1 100)   

Table 3.5 - Fault Register and Check Bit Fault Counter Register Usage for a 4-Input Analog Rail Module
 

Drive A
Registers

Drive B
Registers Description
 

4

10

16 Port 0 Fault Register

22 Port 1 Fault Register

Bit 0: Analog Channel 0 Input Over-Range

Bit 1: Analog Channel 0 Input Under-Range

Bit 2: Analog Channel 1 Input Over-Range

Bit 3: Analog Channel 1 Input Under-Range

Bit 4: Analog Channel2 Input Over-Range

Bit 5: Analog Channel 2 Input Under-Range

Bit 6: Analog Channel 3 Input Over-Range

Bit 7: Analog Channel 3 Input Under-Range

Bit 8: No device plugged into a configured port

Bit 9: Bad ID code:device otherthan a rail is plugged into the port

Bit 10: Bad rail communication check bits received

Bit 11: PMI interface is not ready
   17 Port 0 CheckBit Fault Counter Register

23 Port 1 CheckBit Fault Counter Register

The register can be reset by setting bit 9 of the Warning Reset register
(100/1 100)  
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Table 3.6 - Fault Register and Check Bit Fault Counter Register
Usagefor a 2-Output/2-Input Analog Rail Module
 

Drive A Drive B

Registers Registers Description
 

4 16 Port 0 Fault Register

10 22 Port 1 Fault Register

Bit 4: Analog Channel2 Input Over-Range

Bit 5: Analog Channel 2 Input Under-Range

Bit 6: Analog Channel 3 Input Over-Range

Bit 7: Analog Channel3 Input Under-Range

Bit 8: No device pluggedinto a configured port

Bit 9: Bad ID code: device other than a rail is plugged into the port

Bit 10: PMIinterface is not ready

Bit 11: Bad rail communication checkbits received
  5 17 Port 0 Check Bit Fault Counter Register

11 23 Port 1 Check Bit Fault Counter Register

The register can be reset by setting bit 9 of the Warning Resetregister
(100/1100)  
 

3.2 UDC/PMI Communication Status Registers
(Registers 80-89/1080-1089)

The UDC/PMI Communication Registers display the status of the fiber-optic communications
between the UDC module and the PMI. Two consecutive errors will be indicated by a communication
fault and the drive will stop. Refer to register 202/1202, bit 15 for more information. Note that the

communication status registers are for system use only and can only be monitored. They cannot be
defined during configuration for access within the application task. The status of these registerswill
be retained after a StopAll.

 

 

80/1080 UDC Module Ports A/B Status Register

The UDC Module Ports A/B Status register contains bits which describe any errors or warnings
reported on the UDC module related to UDC/PMI communication on Port A and Port B. Thesebits
are latched when set and will remain set until a fault reset or warning resetis issued.

Bit: 0
Hex Value: 0001H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: TheInvalid Receive Interruptbit is set when the interrupt generated by the Universal
Serial Controller (USC) is not properly marked.

 

 

 



 

 

80/1080 UDC Module Ports A/8 Status Register (Continued)

Bit: 1

Hex Value: 0002H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The No End of Frame Status Receivedbit is setif the USC does not report an End of
Frame condition whenthe receive interrupt is generated.

Bit: 2
Hex Value: 0004H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The CRC/Framing Errorbit is set when the USC reports a CRC or Framing error on the
last frame (message) received.

Bit: 3
Hex Value: 0008H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Overrun Errorbit is set when the USC reportsa receivefirst-in, first-out overrun.

Bit: 4
Hex Value: 0010H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The DMA FormatErrorbit is set if the length of the received message does not match
the length encoded in the messageitself.

Bit: 5
Hex Value: 0020H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Transmitter Underrunbit is set when the USCreports a transmitfirst-in, first-out
underrun.   
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80/1080 UDC Module Ports A/B Status Register (Continued)

Bit: 6
Hex Value: 0040H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The CCLK Communication Synchronization Error bit is set when two or more CCLK
counterticks occur and no messageis received.

Bit: 7

Hex Value: 0080H
Sug. Var. Name: N/A
Range: N/A
Access: Read only

UDC Error Code: N/A
LED: N/A
Description: The External Loopback Data Errorbit is set during the UDC module loopbacktestif the
transmit message does not match the receive message.This test is performed only at power up or

after a reset.

Bit: 8
Hex Value: 0100H
Sug. Var. Name: N/A
Range: N/A

Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Missed Gainsbit is set if gain data from the PMI could not be written because
memory wasbeing written to when the gain values were received.

Bit: 9
Hex Value: 0200H
Sug. Var. Name: N/A

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Multiplexed Data Verification Failure bit is set if data which is multiplexed into
command/feedback messages doesnotverify correctly.

Bit: 10

Hex Value: 0400H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The No Matching PMI Operating System Presentbit is setif the correct PMI operating
system is not present in the UDC module’s operating system and the PMIis requesting an operating
system. This condition will cause the loading of the PMI operating system to fail; however, the UDC
module and the PMI will continue to retry loading the PMI operating system.

 
 



 

80/1080 UDC Module Ports A/B Status Register (Continued)

Bit: 11
Hex Value: 0800H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Invalid PMI Operating System Headerbit is set if the UDC module cannot locate a
valid PMI operating system header when attempting to load an operating system to a PMI. This

condition will cause the loading of the PMI operating system to fail; however, the UDC module and
the PMI will continue to retry loading the PMI operating system.

Bit: 12

Hex Value: 1000H

Sug. Var. Name: N/A
Range: N/A
Access: Read oniy

UDC Error Code: N/A
LED: N/A
Description: The Incompatible PMI Hardwarebitis setif the PMI hardware is not compatible with the
PMIoperating systems in the UDC operating system.
 

81/1081 UDC ModulePorts A/B Receive Count Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: This register contains the number of messages received by the UDC module on Port A
and Port B. This is a 16-bit value that rolls over when it reaches its maximum.
 

82/1082 UDC Module Ports A/B CRC Error CountRegister

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: This register contains the number of messages with CRC errors received by the UDC
module on Port A and Port B.
  83/1083 UDC Module Ports A/B Format Error Count Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: This register contains the number of messageswith format errors received by the UDC
module on Port A and Port B.   
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84/1084 PMI A/B Status Register

The PMIA/B Status register contains bits which describe any errors or warnings reported by the PMI
related to UDC/PMI communication on PMI A and PMI B. Thesebits are latched whenset and will

remain set until a fault reset or warning reset is issued.

Bit: 0
Hex Value: 0001H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Invalid Receive Interrupt bit is set when the interrupt generated by the Universal
Serial Controller (USC) is not properly marked.

Bit: 1
Hex Value: 0002H
Sug. Var. Name: N/A
Range: N/A
Access:Read only
UDC Error Code: N/A
LED: N/A
Description: The No End of Frame Status Receivedbit is setif the USC does not report an End of
Frame condition when the receive interrupt is generated.

Bit: 2

Hex Value: 0004H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The CRC/Framing Error bit is set when the USC reports a CRC or Framingerror on the
last frame (message) received.

Bit: 3
Hex Value: 0008H
Sug. Var. Name: N/A
Range: N/A

Access: Read only

UDC Error Code: N/A
LED: N/A
Description: The Overrun Errorbit is set when the USC reports a receivefirst-in, first-out overrun.

Bit: 4
Hex Value: 0010H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The DMA Format Errorbit is set if the length of the received message does not match
the length encoded in the messageitself.

 

3-10

 



 

 

84/1084 PMI A/B Status Register (Continued)

Bit: 5
Hex Value: 0020H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Transmitter Underrun bit is set when the USC reports a transmitfirst-in, first-out
underrun.

Bit: 6
Hex Value: 0040H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The CCLK Communication Synchronization Errorbit is set when two or more CCLK
counterticks occur and no messageis received.

Bit: 8
Hex Value: 0100H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code:
LED: N/A
Description: The UDC CCLK Communication Synchronization Errorbit is set if two UDC CCLKticks
occur and no messageis received from the PMI.

Bit: 9
Hex Value: 0200H

Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Multiplexed Data Verification Failure bit is set if data multiplexed into
command/feedback messages doesnotverify.

Bit: 12

Hex Value: 1000H

Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Invalid PMI Start Operating System Addressbit is set by the PMI if the operating
system is not within the allocated operating system addressarea. This condition will cause the

loading of the PMI operating system to fail; however, the UDC module and the PMIwill continue to
retry loading the PMI operating system.  
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84/1084 PMI A/B Status Register (Continued)

Bit: 13

Hex Value: 2000H

Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Insufficient PMI Memory to Load the PMI Operating System bit is set by the PMIif
thereis insufficient memory for loading the operating system. This condition will cause the loading of

the PMI operating system tofail; however, the UDC module and the PMIwill continue to retry loading
the PMI operating system.

Bit: 14
Hex Value: 4000H

Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Invalid PMI Load Addressbit is set by the PMIif the address at whichit is to load
the operating system is invalid. This condition will cause the loading of the PMI operating system to
fail; however, the UDC module and the PMI will continue to retry loading the PMI operating system.

Bit: 15
Hex Value: 8000H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The PMI Operating System Overflow into Stack Memory bit is set by the PMI if the
loading of the PMI operating system will overrun the PMI stack memory area. This condition will
cause the loading of the PMI operating system to fail; however, the UDC module and the PMIwill
continue to retry loading the PMI operating system.
 

85/1085 PMI A/B Receive Count Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The PMI A/B Receive Count register contains the number of messages received by the
Drive A and Drive B PMls.This is a 16-bit value that rolls over whenit reaches its maximum.
  86/1086 PMi A/B CRC Error Count Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access:Read only
UDC Error Code: N/A
LED: N/A
Description: This register contains the number of messages with CRC errors received by the Drive A
and Drive B PMls.
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87/1087 PMI A/B Format Error Count Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: This register contains the number of messageswith format errors received by the Drive
A and Drive B PMls.
 

88/1088 UDC Module Ports A/B Fiber-Optic Link Status Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read only

UDC Error Code: N/A
LED: N/A
Description: This register indicates the current operating stateoffiber-optic links A and B. The lower

byte (bits 0-7) indicates the actuallink status while the upperbyte (bits 8-15) shows whetherthe
communication taking place is synchronized ornot.

@ If the lower byte is equal to (xx01H), the UDC moduleis waiting for a request from the PMIfor an
operating system.

@ lf the lower byte is equal to (xx02H), the UDC module is downloading an operating system to the
PMI.

e lf the lower byte is equal to (xx03H), the UDC module and the PMI are exchanging data.

@ Ifthe lower byte is equal to (xx06H), the external loopbacktest is being conducted on thefiber-optic
link.

@ lf the upper byte is equal to (01xxH), the communication between the UDC module and the PMIis
synchronized.

e Ifthe upper byte is equal to (02xxH), the communication between the UDC module and the PMIis
unsynchronized.
  89/1089 UDC Module Ports A/B Transmitted Message CountRegister

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read only

UDC Error Code: N/A
LED: N/A
Description: This register contains the number of messages transmitted by the UDC module on Port
A and Port B.   
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3.3 Command Registers (Registers 100-199/1100-1199)

The CommandRegisters view is used to configure commandregisters. These registers are used for
command data sent to the PMI by the UDC moduleat the end of every scan of the UDC Processor.
Note that the bits in these registers (except bit 15 in register 100/1100) are used to command action
only and donotindicate the status of the action commanded. The feedbackregisters (registers

200/1200 to 299/1299) are provided for this purpose. The status of the commandregisters is not
retained after a Stop All.

 

 

100/1100 Drive Control Register

The Drive Control register contains the bits that control the operation of the drive. The SA3000 drive
can operate in one of four modes:idle, torque minor loop run, PMI tuning, and bridge test. The
default operating modeisidle; the other three modes are selected in the Drive Control register. (Each
of these modesis described in detail in the SA3000 Diagnostics, Troubleshooting, and Start-Up

Guidelines instruction manual.)

All bits in this register (except bit 15) can only be written to by a task on an AutoMax Processor; they
cannotbe written to by a task on a UDC module.All read/write bits in this register are edge-sensitive
and must be maintained in order to assert the command.

Bit: 0
Hex Value: 0001H
Sug. Var. Name: TRQ_RUN@

Range: N/A
Access:Read/Write
UDC Error Code: N/A
LED: N/A
Description: The Torque Run Enable bit is set to enable the minor loop in the PMI Processor.

Bit: 1
Hex Value: 0002H
Sug. Var. Name: PMI_TUN@

Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The Enable Tuning bit is set to request the PMI Processorto calculate the values for
local tunabies STATOR_R_E4% (stator resistance), STATOR_T_E4%(stator time constant), and
STATOR_IZ_E1% (no load stator current). When the PMI Processor completesthe calculations, it
sets bit 1 in register 200/1200.

Bit: 2
Hex Value: 0004H
Sug. Var. Name: BRG_TST@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The Bridge Test Enable bit is set to enable the bridge test. The bridge test turns on
individual or sets of power devices in the Power Module andis used to verify the gate cable
connections and powerdevices. This test is normally performed at the factory and should not need
to be performed again unless the powerdevices are replaced. Note that the motor must be

disconnected before this test is run or equipment damage mayresult. Refer to the SA3000 Drive

Diagnostics, Troubleshooting, and Start-Up Guidelines instruction manual for more information about

the bridgetest.

The value in the Bridge Test Code register (105/1105) is used to select which powerdevice to turn

on. When Power Modules are connectedin parallel, bits 10, 11, and 12 in this register are used to
select which Power Moduleto test.
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100/1100 Drive Control Register (Continued)

Bit: 4
Hex Value: 0010H
Sug. Var. Name: BUS_ENA@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The Bus Enable bit is set to request the PMI Processorto close the pre-charge
contactor. When busvoltageis greater than the value in the undervoltage threshold tunable variable
(UVT_E0%) and has reached a steady state, and feedbackindicates that the pre-charge contactor
has closed, the PMI Processorwill set bit 4 of register 200/1200 (D-C Bus Ready). Refer to the
appropriate SA3000 Power Modules manual for more information about internal D-C bus control.

Bit: 6
Hex Value: 0040H
Sug. Var. Name: VOA_REQ@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: For SA3000 Parallel Inverter applications, PMI B’s vector orientation must be aligned
with PMI A before the torque loop is enabled. The application task sets the Vector Orientation
Alignment Requestbit in register 1100 to enable PMI B to align its vector orientation with that of PMI
A. This bit is used only when SA3000 Parallel Inverters has been selected during UDC module
configuration. Refer to section 4.2.4 and Appendix C for more information about SA3000 Parallel
Inverters.

Bit: 8
Hex Value: 0100H
Sug. Var. Name: FLT_RST@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The Fault Reset bit is set and reset to clear the Drive Fault register 202/1202. After a
drive fault is latched, the Drive Fault register must be cleared before the drive can bere-started. First,
any commandbits that have beensetin the Drive Control register (100/1100) must be turnedoff.
Oncethe causeof the fault has been corrected, the Fault Reset bit must be turned on andthenoff
again. The Fault Resetbit will clear the entire Drive Fault register. Then the desired commandbits
may be turned on again.

The Fault Resetbit is edge-sensitive,i.e., leaving it set will not clear the fault register continuously.
Notethatif the fault condition still exists after register 202/1202 is cleared, it will continue to trigger
drive faults until the problem has beencorrected.
Bit: 9
Hex Value: 0200H
Sug. Var. Name: WRN_RST@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The Warning Resetbit is set and reset to clear the Drive Warning register 203/1203.
This bit is edge-sensitive,i.e., leaving it set will not clear the warning register continuously.
Bit: 10
Hex Value: 0400H
Sug. Var. Name: PPM_ENA@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: When Power Modules are connectedin parallel, the Enable Parallel Power Module A bit
is set to select Power Module A for the bridge test. The system readsthe statusof this bit only once
after the bridge test is enabled.  
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100/1100 Drive Control Register (Continued)

Bit: 11
Hex Value: 0800H
Sug. Var. Name: PPM_ENB@

Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: When Power Modules are connectedin parallel, the Enable Parallel Power Module bit
is set to select Power Module for the bridge test. The system readsthestatusof this bit only once

after the bridge test is enabled.

Bit: 12
Hex Value: 1000H
Sug. Var. Name: PPM_ENC@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: When Power Modules are connectedin parallel, the Enable Parallel Power Module C bit
is set to select Power Module C for the bridge test. The system readsthe status ofthis bit only once
after the bridge test is enabled.

Bit: 15
Hex Value: 8000H
Sug. Var. Name: UDC_RUN@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The UDC Task Running bit is a status bit that indicates that the UDC task is running.
This bit is used by the PMI Processorto prevent the minor loop from runningif the UDC task is not
running. This bit must NOTbe written to by the user. This is a status bit that must only be written
to by the operating system.
 

 
101/1101 1/O Control Register

The 1/O Control Register contains the bits that control the I/O on the Resolver & Drive 1/O module and
the operation of the resolver strobe.

Bit: 2
Hex Value: 0004H
Sug. Var. Name: EXT_LED
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: EXT FLT LED on the PMI Processor module
Description: The External Fault LED bit is set by the application task to turn on the EXT FLT LED on
the PMI Processor module.

Bit: 4

Hex Value: 0010H

Sug. Var. Name: AUX_OUT@

Range: N/A

Access: Read/Write

UDC Error Code: N/A

LED: AUX OUT LED on the Resolver & Drive I/O module

Description: The Auxiliary Outputbit is set to turn on the auxiliary output on the Resolver & Drive I/O
module.
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101/1101 1/O Control Register (Continued)

Bit: 6
Hex Value: 0040H

Sug. Var. Name: RES_CAL@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The Enable Resolver Calibration Test bit is set to start the test that determines the
resolver’s balance value. This value will be stored in the pre-defined local tunable RES_BAL%.This
bit is edge-sensitive. The testwill turn off if the bit is reset. Refer to register 201/1201, bits 6 and 7 for
information on the calibration test complete bits. Refer to the Distributed Power System SA3000

Power ModuleInterface Rack instruction manual for additional resolver calibration information.

Bit: 8

Hex Value: 0100H
Sug. Var. Name: STR_ENA@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The Enable External Strobebit is set to enable the external strobe on the resolverto

capture the position of the resolver whentherising edge of the external strobe is detected. As long
as this bit is set, the external strobe is enabled.If this bit is set in conjunction with bit 9, the resolver

position is captured on both therising andfalling edges of the input signal. See register 201/1201,
bits 8 and 9 for additional information. The resolver position data is placed in the Resolver Strobe
Position register (register 216/1216).

Bit: 9

Hex Value: 0200H
Sug. Var. Name: STR_ENF@

Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The Enable External Strobe Falling Edgebit is set to enable the external strobe on the

resolverto capture the position of the resolver whenthefalling edge of the external strobeis
detected. As long asthis bit is set, the external strobe is enabled.If this bit is set in conjunction with
bit 8, the resolver position is captured on both therising and falling edges of the input signal. See
register 201/1201, bits 8 and 9 for additional information. The resolver position data is placed in the
Resolver Strobe Position register (register 216/1216).

Bit: 10

Hex Value: 0400H
Sug. Var. Name: TUNE_IZ@

Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The Enable STATOR_IZ_E1% Tuningbit is set to start the procedure to tune the value in
STATOR_IZ_E1%. Note that this procedure is used in constant powerapplications only. Refer to
Appendix B for more information on this procedure. For SA3000 Parallel Inverters, this procedure

should be performedin drive A and the result copied to drive B.  
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101/1101 1/O Control Register (Continued)

Bit: 15
Hex Value: 8000H
Sug. Var. Name: UDC_LB@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The UDC Module External Loopbackbit is set to enable the external loopbacktest on

the UDC module’sfiber-optic ports. Register 101, bit 15 controls the COMMA test while register
1101, bit 15 controls the COMMB test. Note that this bit must be set to 0 before the loopback

connectoris removed from the UDC module’sfiber-optic ports. Refer to the Fiber-Optic Cabling
instruction manualfor additional information.
 

102/1102 Torque Reference Register

Hex Value: N/A
Sug. Var. Name: TRQ_REF%
Range: —4095 to +4095 (full scale torquein either direction)
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The value in the Torque Referenceregisteris the reference sent to the PMI Processor

for use in the minor loop. This value correspondsto the torque producedby the configured

maximum motor current (rated motor torque x motor overload ratio). The value in this registeris
limited to not exceed +/— 4095. See register 203/1203, bit 4 for more information.
 

 
104/1104 Flux Reference Register or Id Reference Register

Hex Value: N/A
Sug. Var. Name: FLX_REF% or ID_REF%
Range:0 to 4095
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: If SA3000 Vector or SA3000 Vector with Constant Poweris selected during UDC
module configuration, register 104/1104 is used as the Flux Reference register (FLX_REF%). The
value in the Flux Reference register defines the ratio used to scale the value for magnetizing current
(STATOR_IZ_E1%) when the Enable UDC Flux Reference option has been selected during parameter
entry for the SA3000 Vector regulator, or the Manual Compensation option has been selected for the
SA3000 Vector with Constant Powerregulator. For example,if register 104=4095, then the full value
of STATOR_IZ_E1% will be used for magnetizing current.

If SA3000 Parallel Inverters is selected during UDC module configuration, register 1104 is used as
the Id Reference register for PMI B. The drive B UDC task must copythe Id reference value
calculated by PMI A (see register 217, Id Feedback) into register 1104. Refer to section 4.2.4 and
Appendix C for more information about SA3000 Parallel Inverters.

 
 



 

105/1105 Bridge Test Code Register

Hex Value: N/A
Sug. Var. Name: TSTCODE%
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The value written to the Bridge Test Code register determines which powerdevice to
turn on during the bridgetest. The six least significant bits correspondto the six powerdevices.

BitO U Upper Power Device
Bit1 |V Upper Power Device
Bit2 |W Upper PowerDevice
Bit3 U Lower Power Device

Bit4 V_ Lower Power Device

BitS |W Lower Power Device

Patterns that turn on the same device in the upper and lower bridge are not accepted, and no device
will be turned on.Bit 4 in the Drive Warning register (203/1203)is setif an illegal pattern is used.

Whena value of —1 is entered in this register, the test will cycle through each powerdevice
individually in the following order: U-, U+, V—, V+, W—, W+. On the High Power A-C Power
Modules, the corresponding LEDswill turn on.

WhenPowerModulesare connectedin parallel, bits 10, 11, and 12 in the Drive Control register
(100/1100) are used to select the Power Moduleto be tested.

Refer to the SA3000 Diagnostics, Troubleshooting, and Start-Up Guidelines for more information
aboutthe bridgetest.

 

106/1106 PMI D/A Output Register

Hex Value: N/A
Sug. Var. Name: PMI_DA%
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The value in the PMI D/A Outputregister is transmitted to the PMI Processorat the end
of every UDC task scan. Note that a task must copythe desired value into this register. The value can
then be displayed on oneof the four PMI Processor meterports. This register can contain any
variable in the AutoMax system as longasit is a 16-bit integer. Double-integer orfloating point values
cannot be displayed on the PMI Processor’s D/A meterports.

 

 107/1107 Vector Orientation Reference Register
Hex Value: N/A

Sug. Var. Name: VO_REF%
Range: 0 to 4095
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: For SA3000 Parallel Inverters applications, register 1107 is used as PMI B’s Vector

Orientation Referenceregister. This register contains the commanded phase angle value copied by

the drive B UDC task from PMIA (see register 218, Vector Orientation Feedback). PMI B compares
the PMI A phase angleto its own commandedphase angle and adjusts the PMI B phase angle,if

necessary,to align the two. Refer to section 4.2.4 and Appendix C for more information on SA3000

Parallel Inverters. This register is used only if SA3000 Parallel Inverters is selected during UDC
module configuration.   
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3.4 Feedback Registers (Registers 200-299, 1200-1299)

The Feedback Registers view is used to configure the feedback registers that display the current

status of the drive. These registers are updated by the PMI Processor and sent to the UDC module
overthe fiber-optic link before every scan of the UDCtask. Thestatus of these registers is retained
after a Stop All.

 

 

200/1200 Drive Status Register

Thebits in the Drive Status register indicate the current state of the drive. The bits reflect the status of
the activity initiated through the Drive Control register (register 100/1 100).

Bit: 0
Hex Value: 0001H
Sug. Var. Name: TRQ_ON@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The PMI Processor sets the Torque Control Onbit in response to the TRQ_RUN@
commandafterall of the interlock tests are passed to indicate that the minorloop is running and the
motoris energized.

Bit: 1

Hex Value: 0002H
Sug. Var. Name: PMI_ATC@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The PMi Processor sets the Automatic Tuning Complete bit in responseto the
PMI_TUN@ commandto indicate it has completed the calculations for local tunables
STATOR_R_E4% (stator resistance), STATOR_T_E4% (stator time constant), and STATOR_IZ_E1%
(no load stator current). Refer to Appendix B for more information on these local tunables.

Bit: 2

Hex Value: 0004H
Sug. Var. Name: TRF_SP@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Torque Reference Saturation Plus bit is set when the system is requesting
maximum positive torque from the drive.

Bit: 3
Hex Value: 0010H
Sug. Var. Name: TRF_SM@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Torque Reference Saturation Minusbit is set when the system is requesting
maximum negative torque from the drive.
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200/1200 Drive Status Register (Continued)

Bit: 4

Hex Value: 0010H
Sug. Var. Name: BUS_RDY@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The PMI Processorsets the D-C Busis Readybit in response to the BUSENA@
command whenit detects D-C bus voltage is greater than the under voltage threshold value stored in
local tunable UVT_E0% and has reached a steady state, and feedbackindicates that the pre-charge
contactor has closed. Refer to the appropriate SA3000 Power Modules manualfor more information
aboutinternal D-C bus control.

Bit: 5
Hex Value: 0020H
Sug. Var. Name: PWR_RNG@
Range: N/A
Access: Read only

UDC Error Code: N/A
LED: N/A
Description:If the drive has been configured during parameter entry to operate in the constant
powerrange, the PMI Processorwill set the Constant Power Regionbit to 1 when the driveis
operating in the constant powerregion (flux weakening occurs).

Bit: 6
Hex Value: 0040H
Sug. Var. Name: VOA_OK@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: PMI B sets the Vector Orientation Alignment OKbit in response to VOA_REQ@ (register
100/1100, bit 6) when vector alignment is completed.If the phase error between PMI A and PMI is
greater than 5 degreesafter alignment, VOA_OK@ will momentarily turn off, and WRN_VOA@
(203/1203, bit 10) will be latched to indicate that there is an error in alignment. This bit is used only
when SA3000 Parallel Inverters is selected during UDC module configuration.

Bit: 8
Hex Value: 0100H
Sug. Var. Name: FLT@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The PMI Processorsets the Fault Detectedbit if a fault occurs (see Drive Fault register
202/1202). It is reset by bit 8 of register 100/1100.

Bit: 9
Hex Value: 0200H
Sug. Var. Name: WRN@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The PMI Processor sets the Warning Detectedbit if a warning occurs (see Drive
Warning register 203/1203). It is reset by bit 9 of register 100/1100.  
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200/1200 Drive Status Register (Continued)

Bit: 14
Hex Value: 4000H
Sug. Var. Name: CCLK_OK@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The PMI Processor sets the CCLK Synchronized bit when CCLKin the UDC moduleis
synchronized with CCLKin the PMI Processor. This bit will be equal to zero when CCLKis not turned
on in the AutoMax rackorif there have been two consecutive instances when CCLKis not
synchronized after you have turned CCLKon.In this case, the feedback data from the PMIis not
current.

This bit should normally be used onlyin the start permissive logic for the drive (which mustbe true
only onceto start the drive). It does not have to be usedin the run permissive logic for the drive
(which mustbe true during the entire execution of the task).

Note that applications that require very tight synchronization between the UDC module and the PMI
(e.g., positioning applications) may require the use ofthis bit in the run permissive logic.

Refer also to the Communication Lostfault bit description (register 202/1202, bit 15).

Bit: 15
Hex Value: 8000H
Sug. Var. Name: PMi_OK@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The PMI Processor sets the PMI Operating System Loaded bit when the operating
system has been successfully downloaded from the UDC module to the PMI Processorafter power
up.

 

 
201/1201 1/O Status Register

Thebits in the I/O Status register indicate the current state of the inputs on the Resolver & Drive I/O
module.

Bit: 0

Hex Value: 0001H
Sug. Var. Name: RPI@

Range: N/A
Access:Readonly
UDC Error Code: N/A
LED: RPI on the Resolver & Drive I/O module

Description: The Run Permissive Input bit reflects the status of the input signal connected to pin A

on the DRIVE I/O connector. Whenthe signalis present, this bit is set. This signal typically originates

from the drive’s coast stopcircuit.

Bit: 1
Hex Value: 0002H
Sug. Var. Name: M_FDBK@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: AUX IN1 on the Resolver & Drive I/O module
Description: The M-Contactor Feedbackbit reflects the status of the M-contactor feedback input
signal which is connected to the AUX IN1 input on the Resolver & Drive 1/O module. When the input
signal is present, this bit is set.
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201/1201 1/O Status Register (Continued)

Bit: 2
Hex Value: 0004H
Sug. Var. Name: AUX_IN2@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: AUX IN2 on Resolver & Drive I/O module
Description: The Auxiliary Input 2 bit reflects the status of the 115 VAC auxiliary input 2 on the
Resolver & Drive I/O module. Whenthe input signal is present, this bit is set.

Bit: 3
Hex Value: 0008H
Sug. Var. Name: AUX_IN3@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: AUX IN3 on the Resolver & Drive I/O module
Description: The Auxiliary Input 3 bit reflects the status of the 115 VAC auxiliary input 3 on the
Resolver & Drive I/O module. Whentheinput signal is present,this bit is set.

Bit: 4
Hex Value: 0010H
Sug. Var. Name: AUX_IN4@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: AUX IN4 on the Resolver & Drive I/O module
Description: The Auxiliary Input 4 bit reflects the status of the 115 VAC auxiliary input 4 on the
Resolver & Drive I/O module. When the input signal is present, this bit is set.

Bit: 5
Hex Value: 0020H
Sug. Var. Name: AUX_IN5@
Range: N/A
Access: Read only
UDCError Code: N/A
LED: AUX IN5 on the Resolver & Drive I/O module
Description: This Auxiliary Input 5 bit reflects the status of the 115 VAC auxiliary input 5 on the
Resolver & Drive I/O module. When the input signal is present, this bit is set.

Bit: 6
Hex Value: 0040H
Sug. Var. Name: RES_GAN@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Resolver Gain Calibrated bit is set when the resolver gain calibration procedureis
complete. This procedure is performed whenthe value stored in local tunable RES_GAN% equals
zero.

Bit: 7
Hex Value: 0080H
Sug. Var. Name: RES_BAL@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Resolver Balance Calibrated bit is set when the resolver balance calibration
procedure is complete. This procedure is performed when the Enable Resolver Calibration
Procedurebit (register 101/1101, bit 6) is set and the motoris turning.  
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201/1201 1/O Status Register (Continued)

Bit: 8
Hex Value: 0100H
Sug. Var. Name: STR_DET@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The External Strobe Detected bit is set when the external strobe on the motor’s resolveris
detected. Register 216/1216 displays the position of the resolver at the time of the strobe. Note that this
bit is set for only one scan allowing a strobe to be detected every scan. The UDC task can check the
External Strobe Detected bit each scan to ensure thevalidity of the strobe data in register 216/1216.
Bit: 9
Hex Value: 0200H
Sug. Var. Name: STR_LVL@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The External Strobe Level bit is set or reset by the system when the external strobe is
detected.It indicates whether the external strobe level wasrising (1) orfalling (0).

Bit: 10
Hex Value: 0400H
Sug. Var. Name: TUNED_IZ@
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The STATOR_IZ_E1% Tuning Complete bit is set to indicate that the system has
successfully tuned the value in STATOR_IZ_E1%. Note that this procedure is used in constant power
applications only. Refer to Appendix B for more information on this procedure.

 

 
202/1202 Drive Fault Register

Thebits in the Drive Fault register indicate the cause of a drive shutdown. Thebits in this register are
latched until they are reset by setting the Fault Reset bit (bit 8) of the Drive Control register
(100/1100). After turning the Fault Resetbit on, the drive may be re-started after turning the desired
commandbit off and then back on again.If the fault condition still exists, the identifying bit in this
register will immediately be set again.
The fault conditions reported in this register result in turning off the drive. The UDC taskis not
stopped automatically when a drive fault occurs unlessit is specifically instructed to in an application
task. The user must ensure that the AutoMax application task tests register 202/1202 and takes
appropriate action if a fault occurs.

Note that the status of this register is also reported in the error log for the task in which the error
occurred.

Bit: 0
Hex Value: 0001H
Sug. Var. Name: FLT_OV@
Range: N/A
Access: Read only
UDC Error Code: 1018
LED: EXT FLT on the PMI Processor module
Description: The D-C Bus Over Voltage Fault bit is set when hardware detects D-C bus voltage
exceeds 800V for Medium Power A-C Power Modules or 925V for High Power A-C Power Modules.

Bit: 1
Hex Value: 0002H
Sug. Var. Name: FLT_DCI@
Range: N/A
Access: Read only
UDC Error Code: 1020
LED: PM.FLT on the PMi Processor module
Description: The D-C Bus Over Current Fault bit is set if D-C bus current exceeds 125% of the rated
Power Module current.
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202/1202 Drive Fault Register (Continued)

Bit: 2
Hex Value: 0004H
Sug. Var. Name: FLT_GND
Range: N/A
Access: Read only
UDC Error Code: 1021
LED: EXT FLT on the PMI Processor module
Description: The Ground Current Fault bit is set if ground current exceeds the hardwaretrip point.
NOTE:This bit is not used if the PMI Rack contains a version 60023-5or later A-C Technology
module.

Bit: 3
Hex Value: 0008H
Sug. Var. Name: FLT_IOC@
Range: N/A
Access: Read only
UDC Error Code: 1017
LED: PM.FLT on the PMI Processor module
Description: The Instantaneous Over Current Fault bit is set if an over current occurs in one of the
powerdevices. Register 204/1204 bits O—5 indicate which powerdevice detected the over current.
Bit 6 of register 204/1204 will also besetif the over current was detectedin the Intelligent Power
Module. When Power Modules are connectedin parallel, registers 220/1220 and 221/1221 indicate
the status of Power Modules B and C,respectively.

Bit: 4
Hex Value: 0010H
Sug. Var. Name: FLT_LPI@
Range: N/A
Access: Read only
UDC Error Code: 1022
LED: PM.FLT on the PMI Processor module
Description: The Local PowerInterface Fault bit is set if the power supply on the Local Power
interface module located in the Power Moduleis not within tolerance.

Bit: 5
Hex Value: 0020H
Sug. Var. Name: FLT_GDI@
Range: N/A
Access: Read only
UDC Error Code: 1023
LED: OK on Gate DriverInterface module
Description: The Gate Driver Interface Fault bit is set if the power supply on the Gate DriverInterface
(GDI) module is not within tolerance. If Power Modules are connectedin parallel, bit 7 in register
204/1204, 220/1220, or 221/1221 is set to indicate which GDI moduleis affected.

Bit: 6
Hex Value: 0040H
Sug. Var. Name: FLT_CHG@
Range: N/A
Access: Read only
UDC Error Code: 1024
LED: EXT FLT and PM.FLT on the PMI Processor module
Description: The Charge Bus Time-out Fault bit is set to indicate one of the following conditions:

1) The D-C busis not fully charged within 10 secondsafter the bus enable bit (register 100/1100,
bit 4) is set.

2) The drive is on and feedbackindicates that the pre-charge contactor has opened.

3) D-C bus voltageis less than the value stored in the Power Loss Fault Threshold (PLT_E0%)
tunabie variable.

lf this bit is set, verify that incoming poweris at the appropriate level. If the powerlevel is correct, the
problem is in the Power Module.If Power Modules are connectedin parallel, bit 8 in register
204/1204, 220/1220, or 221/1221 is set to indicate which Power Moduleis affected.  
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202/1202 Drive Fault Register (Continued)

Bit: 7
Hex Value: 0080H
Sug. Var. Name: FLT_OT@
Range: N/A
Access: Read only
UDC Error Code: 1016
LED: PM. FLT on the PMI Processor module
Description: The Over Temperature Fauit bit is set if the fault level thermal switch in the Power
Module opens. If Power Modules are connectedin parallel, bit 12 is set in register 204/1204,
220/1220, or 221/1221 to indicate which Power Moduleis affected.

Bit: 8
Hex Value: 0100H
Sug. Var. Name: FLT_TBW@
Range: N/A
Access: Read only
UDC Error Code: 1008
LED: FDBK OKon the Resolver & Drive 1/O module
Description: The Resolver Broken Wire Fault bit is set if a sine or cosine signal from the resolveris
missing due to a brokenwire or the resolver gain tunable (RES_GAN%) has been set too low.

Bit: 9
Hex Value: 0200H
Sug. Var. Name: FLT_RES@
Range: N/A
Access: Read only
UDC Error Code: 1009
LED: N/A
Description: The Resolver Fault bit is set if the fuse blows on the Resolver & Drive I/O module.

Bit: 10
Hex Value: 0400H
Sug. Var. Name: FLT_OSP@
Range: N/A
Access: Read only
UDC Error Code: 1010
LED: EXT FLT on the PMI Processor module
Description: The Over Speed Fault bit is set if the motor’s speed exceedsthe value entered as the
Over Speed Trip (RPM) configuration parameter.

Bit: 11
Hex Value: 0800H
Sug. Var. Name: FLT_PTM@
Range: N/A
Access: Read only
UDC Error Code: 1011
LED: OK on the A-C Power Technology module
Description: The Power Technology Fault bit is set to indicate a problem with the A-C Power
Technology module, the Local PowerInterface (LPI) module in the Power Module or the cable
connection between them.

Bit: 12
Hex Value: 1000H
Sug. Var. Name: FLT_PS@
Range: N/A
Access: Read only
UDC Error Code: 1012
LED: PWR OKonthe Power Supply module
Description: The PMI Power Supply Fault bit is set if the PMI power supply is not working correctly.
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202/1202 Drive Fault Register (Continued)

Bit: 13
Hex Value: 2000H
Sug. Var. Name: FLT_BUS@
Range: N/A
Access: Read only
UDC Error Code: 1013
LED: N/A
Description: The PMI Bus Fault bit is set if there is a bus fault in the PMI rack. This is indicated when

the Resolver & Drive I/O module and the A-C Power Technology module do not respond to requests
from the PMI processor. This error indicates that there is a hardware problem in the rack.

Bit: 14

Hex Value: 4000H

Sug. Var. Name: FLT_RUN@

Range: N/A
Access: Read only
UDC Error Code: 1014
LED: N/A
Description: The UDC RunFault bit is set if the UDC task stops while the minor loop is running in the
PMI Processor.

Bit: 15

Hex Value: 8000H
Sug. Var. Name: FLTCOM@
Range: N/A
Access: Read only
UDC Error Code: 1015
LED: N/A
Description: The Communication Lost Fault bit is set if the fiber-optic communication between the
PMI Processor and the UDC module is lost due to two consecutive errors of any type. This bit is set
only after communication between the PMI Processor and the UDC module has beenestablished.
This bit should be usedin the run permissivelogic for the drive. Also refer to the CCLK Synchronized

bit (register 200/1200,bit 14).
 

 
203/1203 Drive Warning Register

The warnings indicated by this register cause no action by themselves. Any resulting action is
determined by the application task. The user must ensure that the AutoMax application task monitors
register 203/1203 and takes appropriate action if any of these conditions occurs. When a warning
condition is detected, these bits are latched until the Warning Reset bit (bit 9) of the Drive Control
register (register 100/1100) is set.

Bit: 0

Hex Value: 0001H
Sug. Var. Name: WRN_OV@

Range: N/A
Access: Read only
UDC Error code: N/A
LED: N/A
Description: The D-C Bus OverVoltage Warningbit is set if the D-C bus voltage rises above the over
voltage threshold value stored in local tunable OVT_E0%. The torque is automatically limited to avoid
an overvoltagefault. Bit 4 of the Drive Warning register will also be set to indicate the torque is being

limited by the system. Refer to the appropriate SA3000 Power Modules manual for more information
aboutinternal D-C bus control.   
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203/1203 Drive Warning Register (Continued)

Bit: 1
Hex Value: 0002H
Sug. Var. Name: WRN_UV@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The D-C Bus UnderVoltage Warningbit is set if the D-C bus voltage drops below the
undervoltage threshold value stored in local tunable UVT_E0%. The torque is automatically limited to
avoid further drop in D-C bus voltage. Bit 4 of the Drive Warning register is also set to indicate the
torque is being limited by the system. Refer to the appropriate SA3000 Power Modules manualfor
more information aboutinternal D-C bus control.
Bit: 2
Hex Value: 0004H
Sug. Var. Name: WRN_GND@
Range: N/A
Access:Readonly
UDC Error Code: N/A
LED: N/A
Description: The Ground Current Warningbit is set if ground current exceeds the ground fault
current level value stored in local tunable GIT_E1%.

Bit: 3
Hex Value: 0008H
Sug. Var. Name: WRN_VR@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Voltage Ripple Warningbit is set if the ripple on the D-C bus exceedsthe voltage
ripple threshold value stored in local tunable VRT_E0%.This is intended to be used to detect an
input phaseloss in the converter sectionif three-phase A-C input is used, but can also be used for a
common bussupply.

Bit: 4
Hex Value: 0010H
Sug. Var. Name: WRN_RIL@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: When the drive is in Run Mode, the Reference In Limit Warning bit is set if the reference
to the regulator exceeds the maximum value permitted (+/—4095) or is being limited by the system
in responseto an over voltage or undervoltage warning. In Test Mode,this bit is used by the bridge
test to indicate anillegal test code. See register 100/1100, bit 2 for additional information on the
bridgetest.

Bit: 5
Hex Value: 0020H
Sug. Var. Name: WRN_TUN@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Tuning Aborted Warning bit is setif any of the automatic tuning procedures(e.g.,
resolver balance and gain calibration) are not successful.
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203/1203 Drive Warning Register (Continued)

Bit: 6
Hex Value: 0040H
Sug. Var. Name: WRN_SHR@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Load Sharing Warningbit is set if a problem occurs with current sharing between
parallel Power Modules. Bits 13, 14, or 15 in registers 204/1204, 220/1220, or 221/1221 will be set to
indicate the phase and the Power Moduleaffected.
Bit: 7
Hex Value: 0080H
Sug. Var. Name: WRN_OT@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Over Temperature Warningbit is set if the warning level thermal switch in the Power
Module opens.If Power Modules are connectedin parallel, bit 12 is set in register 204/1204,
220/1220, or 221/1221 to indicate which Power Moduleis affected.

Bit: 8
Hex Value: 0100H
Sug. Var. Name: WRN_BGD@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Bad Gain Data Warning bit is set if any of the following conditions occur:

1) Acurrent minor loop gain variable or a vector algorithm variable has been modified by the user
outside of acceptable limits. The invalid value will be ignored by the system andthelast
acceptable value entered will be used. For a description of these variables, refer to Appendix B

2) Drive parameter(s) have been loaded that are outside of acceptable limits. This is also part of
an interlocktest that will prevent the drive from entering the run mode. See register 205/1205,
bit 0.

3) The following relationship between the powerlossfault threshold (PLT_E0%), the over voltage
warning threshold (OVT_E0%) and the under voltage warning threshold (UVT_E0%) is not true:
PLT_E0% < UVT_E0% < OVT_E0%. 4) OVT_E0% > 900V for Medium Power A-C Power Modules
or 925V for High Power A-C Power Modules.

Bit: 10
Hex Value: 0400H
Sug. Var. Name: WRN_VOA@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Vector Orientation Alignment Warningbit is set if the phase error between PMIA
and PMI is greater than 5 degreesafter vector orientation alignment (commandedbyregister
1100, bit 6) is complete. This bit is used only when SA3000 Parallel Inverters is selected during
UDC module configuration.

Bit: 12
Hex Value: 1000H
Sug. Var. Name: WRN_FAN@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The PMI Fan Loss Warningbit is setif airflow through the PMI rack is not sensed.  
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203/1203 Drive Warning Register (Continued)

Bit: 13
Hex Value: 2000H
Sug. Var. Name: WRN_RAL@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: RAIL FLT on the PMI Processor
Description: The Rail Communication Warningbit is set if a rail communication problem occurs and
is logged in registers 4, 10, 16, or 22. Refer to tables 3.4 - 3.6.
Bit: 14
Hex Value: 4000H
Sug. Var. Name: WRN_CLK@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The CCLK Not Synchronized Warningbit is set if the CCLK counters in the PMI
Processor and the UDC module are momentarily not synchronized.
Bit: 15
Hex Value: 8000H
Sug. Var. Name: WRN_COM@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The PMI Communication Warningbit is set if a fiber-optic communication error between
the PMI Processor module and the UDC module occurs. Communication errors in two consecutive
messageswill cause a drive fault.
 

 
204/1204 Power Device Status Register

Thebits in the Power Device Status register indicate the status of Power Module A andits related

hardware. Bits 0 through 5 apply to both Medium Power A-C Power Modules and High Power A-C

Power Modules.Bits 7 through 15 apply to High Power A-C Power Modules only. When High Power
A-C Power Modules are connectedin parallel, registers 220/1220 and 221/1221 are used to indicate
the status of Power Module Baud Power Module C,respectively.
If an overcurrent (IOC) fault occurs, the associated phasestaiusbits are set. If a shoot through fault

occurs, the associated phasestatus bits and the Intelligent Power Module A bit (bit 6) are set.

Bit: 0
Hex Value: 0001H
Sug. Var. Name: U_UPA@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase U-Upper IOC bit is set if an overcurrent or shoot through fault occurs in
the phase U, upper powerdevices.

Bit: 1
Hex Value: 0002H
Sug. Var. Name: VUPA@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase V-UpperIOCA bit is set if an overcurrent or shoot through fault occurs in the
phase V, upper powerdevices.
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204/1204 Power Device Status (Continued)

Bit: 2
Hex Value: 0004H
Sug. Var. Name: W_UPA@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase W-UpperIOCA bit is set if an overcurrent or shoot through fault occurs in
the phase W, upper powerdevice.

Bit: 3
Hex Value: 0008H
Sug. Var. Name: U_LOA@
Range: N/A
Access: Readonly
UDC Error Code: N/A
LED: N/A
Description: The Phase U-Lower IOCA bit is set if an overcurrent or shoot through fault occurs in
the phase U, lower powerdevice.

Bit: 4
Hex Value: 0010H
Sug. Var. Name: V_LOA@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase V-LowerIOCA bitis set if an overcurrent or shoot throughfault occurs in the
phaseV, lower powerdevice.

Bit: 5
Hex Value: 0020H
Sug. Var. Name: W_LOA@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase W-LowerIOC bit is set if an overcurrent or shoot through fault occursin
the phase W, lower powerdevice.

Bit: 6
Hex Value: 0040H
Sug. Var. Name: IPMA@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Intelligent Power Module A bit is set to indicate that a shoot through fault has
occurred in Power ModuleA.Bits 0-5 of register 204/1204 identify the power device in which the fault
occurred.

Bit: 7
Hex Value: 0080H
Sug. Var. Name: GDIA@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The GDI Fault A bit is set if a problem with the Gate Driver Interface module’s power
supply occurs. This bit is used with High Power A-C Power Modulesonly.  
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204/1204 Power Device Status (Continued)

Bit: 8
Hex Value: 0100H
Sug. Var. Name: CHGA@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Charge Fault A bit is set if a charge bus time-out fault occurs in Power Module A

(see register 202/1202, bit 6). This bit is used with High Power A-C Power Modulesonly.

Bit: 12
Hex Value: 1000H
Sug. Var. Name: OTA@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Over Temperature A bit is set if an over temperature fault or warning occurs in
Power Module A.This bit is used with High Power A-C Power Modulesonly.

Bit: 13
Hex Value: 2000H
Sug. Var. Name: U_SHRA@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase U Current Sharing bit is set if a problem with current sharing occurs on
phase U between Power Modules; i.e., Power Module A is not carrying its share of the phase U
current. This bit is used with High Power A-C Power Modulesonly.

Bit: 14
Hex Value: 4000H
Sug. Var. Name: VSHRA@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase V Current Sharing bit is set if a problem with current sharing occurs on
phase V between Power Modules; i.e., Power Module A is not carrying its share of the phase V

current. This bit is used with High Power A-C Power Modulesonly.

Bit: 15

Hex Value: 8000H
Sug. Var. Name: W_SHRA@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase W Current Sharing bit is set if a problem with current sharing occurs on
phase W between Power Modules; i.e., Power Module A is not carrying its share of the phase W

current. This bit is used with High Power A-C Power Modulesonly.
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205/1205 Interlock Register

interlock tests are executed wheneverbits 0, 1, 2, or 4 of register 100/1100 are set. Thefirst problem

detected will be indicated by the correspondingbit in this register. Note that these bits will prevent
the torque minor loop from running. Refer to the SA3000 Diagnostics, Troubleshooting, and Start-up
Guidelines instruction manual for more information aboutinterlocktests.

Bit: 0
Hex Value: 0001H
Sug. Var. Name: IC_CNF@
Range: N/A
Access: Readonly
UDC Error Code: N/A
LED: N/A
Description: The Configuration Parameters Not Loadedbit is setif the configuration parameters
have not been downloaded into the UDC module from the Programming Executive or the parameters
are outside of acceptablelimits.

Bit: 1
Hex Value: 0002H
Sug. Var. Name: IC_GAIN@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Gains Not Loadedbitis set if the following pre-defined local tunables are zero or a
UDCtask containing these variables has not been loadedto the rack: SLIP_ADJ_E3%,
FLUX_WCO%, OVT_E0%, UVT_E0%, PLT_E0%, GIT_E1%, IST_E1%, STATOR_T_E4%,
STATOR_R_E4%, STATOR_IZ_E1%, and CML_WCO%.

Bit: 2
Hex Value: 0004H
Sug. Var. Name:IC_RPI@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The RPI Missing bit is set if the Run Permissive Input on the Resolver & Drive I/O
module is not on.

Bit: 3
Hex Value: 0008H
Sug. Var. Name: IC_FLT@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Faults Need Resetbit is setif previous faults (register 202/1202) have not been
cleared.

Bit: 4
Hex Value: 0010H
Sug. Var. Name: IC_RISE@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Rising Edge Requiredbitis setif a rising edge is not detected on a commandbit in
register 100/1100. For example,this bit will be set if the application task has set the Fault Resetbit
(register 100/1100, bit 8) but has not cleared and then re-enabled any commandbits.  
 

3-33



3-34

 

 

205/1205 Interlock Register (Continued)

Bit: 5
Hex Value: 0020H
Sug. Var. Name: IC_MORE@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The More Than One Requestbit is set if more than one operating modeis requested at
a time in register 100/1100(bits 0, 1, 2).

Bit: 6
Hex Value: 0040H
Sug. Var. Name: IC_BUS@ or IC_SYN@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: If SA3000 Vector or SA3000 Vector with Constant Poweris selected during UDC
module configuration, bit 6 is used as the Bus Not Readybit (IC_BUS@).The Bus Not Readybit is
set whenturning onthedrive if the D-C bus is not ready. The bus is ready when the D-C busvoltage
is greater than the undervoltage threshold value stored in local tunable UVT_E0% and has reached a
steady state, and feedback indicates that the pre-charge contactor has closed.This bit will also be
set when turning onthedriveif the bus enablebit (register 100/1100, bit 4) has not been set. Refer to
the appropriate SA3000 Power Modules manual for more information about internal D-C bus control.

If SA3000 Parallel Inverters is selected during UDC module configuration, bit 6 is used as the Sync
Not Ready bit. The Sync Not Readybit is set if the torque loop is enabled and PMI B’s vector
orientation has not been aligned with that of PMI A. Refer to the Vector Orientation Alignment
Requestbit (register 100/1100, bit 6) for more information.

Bit: 7
Hex Value: 0080H
Sug. Var. Name: IC_MCR@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The MCR Did NotClosebit is setif the output contactor did not close when
commandedto. (Note that the output contactoris optional.)

Bit: 8
Hex Value: 0100H
Sug. Var. Name: IC_GDI@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The GDI Mismatchbitis set if, when turning on the drive, the number of Gate Driver
Interface (GDI) modulesin the rack does not match the numberconfigured or the GD! modules have
been placedincorrectly in the rack. Refer to the PMI Rack instruction manualfor the correct module
placement.

The GDI Mismatchbit is set if, when turning on the bridge test, a Power Module has not been
selected for the test (bit 10, 11, or 12 in register 100/1100) or the incorrect Power Module has been
selected (e.g., Power Module C has been selected, but the drive contains only two Power Modules
connectedin parallel).

Bit: 9
Hex Value: 0200H
Sug. Var. Name: IC_IPBP@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Incompatible PMI Backplanebit is set if the PMI rack contains an incorrect
backplane (e.g., B/M O-60003).
 

 



 

205/1205 Interlock Register (Continued)

Bit: 10
Hex Value: 0400H
Sug. Var. Name: IC_IRES@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Incompatible Resolverbit is set if the PM! Rack contains Resolver & Drive I/O
modules B/M 60001 or B/M 60001-1.

 

206/1206 D-C Bus Voltage (Volts) Register

Hex Value: N/A
Sug. Var. Name: BUS_VDC%
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The D-C Bus Voltage (Volts) register displays the voltage of the D-C busin volts.
 

207/1207 D-C Bus Current (Amps) Register

Hex Value: N/A
Sug. Var. Name: BUS_IDC%
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The D-C Bus Current (Amps) register displays the measured current in the D-C bus.
The displayed value is equal to the number of amps times 10. For example, 50.1 amps would be
displayed as 501.
 

208/1208 Ground Current Feedback (Amps) Register

Hex Value: N/A
Sug. Var. Name: GI_FB%
Range: N/A
Access: Read only

UDC Error Code: N/A
LED: N/A
Description: The Ground Current Feedback (Amps) register displays the measured RMS ground
current. The displayed value is equal to the number of amps times 10. For example, 50.1 amps

would be displayed as 501.
  209/1209 Voltage Feedback (Volts RMS) Register

Hex Value: N/A
Sug. Var. Name: V_FB%
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Voltage Feedback (Volts RMS)register displays the measured RMS motorvoltage
in volts.  
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210/1210 Current Feedback (Amps RMS) Register

Hex Value: N/A
Sug. Var. Name: |_FB%
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Current Feedback (Amps RMS)register displays the measured RMS motorcurrent
feedback. The displayed value is equal to the number of amps times 10. For example, 50.1 amps
would be displayed as 501.
 

211/1211 Current Feedback (Normalized) Register

Hex Value: N/A
Sug. Var. Name: |_FBN%
Range: +/—4095
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Current Feedback (Normalized) register displays the measured RMS motor
current. This data is normalized so that +/—4095 counts is equal to the maximum RMS motorcurrent

as calculated in Appendix E. This register is used as the |_FDBK parameter in the THERMAL
OVERLOADcontrol block used in DPS drives to monitor the motorfor thermal overload.
 

212/1212 Id Feedback (Normalized) Register

Hex Value: N/A
Sug. Var. Name: ID_FBN%
Range: 4095
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Id Feedback (Normalized) register displays the Id component (magnetizing
current) of the current feedback. This data is normalized so that 4095 counts is equalto the full vatue

of magnetizing current (STATOR_IZ_E1%).
 

213/1213 iq Feedback (Normalized) Register

Hex Value: N/A
Sug. Var. Name: |Q_FBN%
Range: +/—4095
Access: Read only

UDC Error Code: N/A
LED: N/A
Description: The lq Feedback (Normalized) register displays the Iq (torque-producing) component
of the current feedback. This data is normalized so that +/—4095 counts correspondsto torque
reference (TRQ_REF%).
  214/1214 User Analog Input Register

Hex Value: N/A
Sug. Var. Name: ANA_IN%
Range: —2047 (—10V) to +2047 (+10V)
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The User Analog Input register displays the measured user analog input value from the
Resolver Feedback connector on the Resolver & Drive 1/O module.
 

 



 

215/1215 Resolver Scan Position Register

Hex Value: N/A
Sug. Var. Name: RES_SCN_POS%
Range: —32768 to 32767 corresponding to the resolver’s position
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Resolver Scan Position register displays the electrical position of the resolver at the
beginning of the UDC task scan.This register is reset to zero at power up.
 

216/1216 Resolver Strobe Position Register

Hex Value: N/A
Sug. Var. Name: RES_STR_POS%
Range: —32768 to 32767 corresponding to the resolver’s position
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Resolver Strobe Position register displays the electrical position of the resolverat
the time a strobe signal is detected.
 

217/1217 Revolutions Per Minute Register or Id Feedback Register

Hex Value: N/A
Sug. Var. Name: RPM% or ID_FBK%
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description:If SA3000 Vector or SA3000 Vector with Constant Poweris selected during the UDC
module configuration, register 217/1217 is used as the Revolutions Per Minute register (RPM%). The
Revolutions Per Minute register displays the speed of the motor in RPM.It is not intended for
closed loop control. A positive numberin this register indicates a forward direction; a negative
numberindicates the reverse direction.
If SA3000 Parallel Inverters is selected during UDC module configuration, register 217 is used as the
Id Feedbackregister. The Id Feedbackregister contains the Id reference value calculated by PMIA
and is displayed as peak amps E1. This value is copied into register 1104 by the drive B UDC task so
thatit is also used as PMIB’s Id reference. Refer to section 4.2.4 and Appendix C for more
information on SA3000 Parallel Inverters.
Note that motor RPM data is available through register 219/1219 by selecting that variable for output
on meterport 4.
 

 
218/1218 Slip Feedback Register or Vector Orientation Feedback Register

Hex Value: N/A
Sug. Var. Name: SLIP_FB% or VO_FBK%
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description:If SA3000 Vector or SA3000 Vector with Constant Poweris selected during UDC
module configuration, register 218/1218 is used as the Slip Feedbackregister (SLIP_FB%).The Slip
Feedbackregister displays the amountof rotorslip. The displayed value is equalto hertz times 100.
For example, 5Hz would be displayed as 500.
If SA3000 Parallel Inverters is selected during UDC module configuration, register 218 is used as the
Vector Orientation Feedback register. The Vector Orientation Feedback register contains PMI A’s
commandedphaseangle where 1023 = 2x. This value is copied into register 1107 by the drive B
UDC task for comparison to PMI B’s phase angle. Refer to section 4.2.4 and Appendix C for more
information on SA3000Parallel Inverters.

Note that slip frequency data is available through register 219/1219 by selecting that variable for
output on meterport 4.  
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219/1219 Selected Variable Register

Hex Value: N/A
Sug. Var. Name: SEL_VAR%
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: This register displays the value of the actual variable that is selected for display on PMI
meterport four. This allows monitoring of data in the UDC modulethatis normally only available in
the PMIrack. Refer to chapter 2 for more information on displaying variables on the PMI Processor’s
meter ports.
 

 

220/1220 Parallel Power Module B Status Register

Thebits in the Parallel Power Module B Status register indicate the status of Power Module andits

related hardware. This register is used only when High Power A-C Power Modules are connectedin
parallel.

If an overcurrent (IOC) fault occurs, the associated phasestatusbits are set. If a shoot throughfault

occurs, the associated phase status bits and the Intelligent Power Module B bit (bit 6) are set.

Bit: 0
Hex Value: 0001H

Sug. Var. Name: U_UPB@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase U-UpperIOCB bit is set if an overcurrent or shoot through fault occurs in
the phase U, upper power device.

Bit: 1

Hex Value: 0002H
Sug. Var. Name:VUPB@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase V-UpperIOC bit is set if an overcurrent or shoot through fault occurs in the
phase V, upper powerdevice.

Bit: 2
Hex Value: 0004H
Sug. Var. Name: W_UPB@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase W-UpperIOC bit is set if an overcurrent or shoot through fault occurs in
the phase W, upper powerdevice.

Bit: 3

Hex Value: 0008H

Sug. Var. Name: U_LOB@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase U-LowerIOCB bit is set if an overcurrent or shoot throughfault occurs in

the phase U, lower powerdevice.
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220/1220 Parallel Power Module B Status Register (Continued)

Bit: 4

Hex Value: 0010H
Sug. Var. Name: V_LOB@

Range: N/A
Access: Read only

UDC Error Code: N/A
LED: N/A
Description: The Phase V-LowerIOC bitis set if an overcurrent or shoot throughfault occurs in the
phaseV, lower powerdevice.

Bit: 5
Hex Value: 0020H
Sug. Var. Name: W_LOB@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase W-LowerIOC bit is set if an overcurrent or shoot throughfault occurs in
the phase W, lower powerdevice.

Bit: 6
Hex Value: 0040H

Sug. Var. Name: IPMB@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: TheIntelligent Power Module bit is set to indicate that a shoot throughfault has
occurred in Power ModuleB.Bits 0-5 of register 220/1220 identify the power device in which the
fault occurred.

Bit: 7
Hex Value: 0080H
Sug. Var. Name: GDIB@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The GDI Fault B bit is set if a problem with the Gate Driver Interface module’s power
supply occurs.

Bit: 8
Hex Value: 0100H
Sug. Var. Name: CHGB@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Charge Fault B bit is set if a charge bus time-out fault occurs in Power Moduie B
(see register 202/1202, bit 6).  
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220/1220 Parallel Power Module B Status Register (Continued)

Bit: 12
Hex Value: 1000H
Sug. Var. Name: OTB@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Over Temperature bit is set if an over temperature fault or warning occurs in
Power Module B.

Bit: 13
Hex Value: 2000H
Sug. Var. Name: U_SHRB@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase U Current Sharing bit is set if a problem with current sharing occurs on
phase U between Power Modules;i.e., Power Module is not carrying its share of the phase U
current.

Bit: 14
Hex Value: 4000H
Sug. Var. Name: V_SHRB@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase V Current Sharing bit is setif a problem with current sharing occurs on
phase V between Power Modules;i.e., Power Module B is not carrying its share of the phase V
current.

Bit: 15
Hex Value: 8000H
Sug. Var. Name: W_SHRB@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase W Current Sharing bit is set if a problem with current sharing occurs on
phase W between Power Modules; i.e., Power Module B is not carrying its share of the phase W
current.
 

 
221/1221 Parallel Power Module C Status Register

Thebits in the Parallet Power Module C Status register indicate the status of Power Module C andits
related hardware. This register is used only when High Power A-C Power Modules are connected in
parallel.

If an overcurrent (IOC) fault occurs, the associated phasestatus bits are set. If a shoot throughfault
occurs, the associated phasestatus bits and the Intelligent Power Module C bit (bit 6) are set.

Bit: 0
Hex Value: 0001H
Sug. Var. Name: UUPC@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase U-Upper IOC C bit is set if an overcurrent or shoot through fault occursin
the phase U, upper powerdevice.
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221/1221 Parallel Power Module C Status Register (Continued)

Bit: 1

Hex Value: 0002H

Sug. Var. Name: V_UPC@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase V-UpperIOC C bitis setif an overcurrent or shootthrough fault occursin the
phaseV, upper powerdevice.

Bit: 2

Hex Value: 0004H
Sug. Var. Name: W_UPC@
Range: N/A
Access: Read only

UDC Error Code: N/A
LED: N/A
Description: The Phase W-UpperIOC bit is set if an overcurrent or shoot through fault occursin
the phase W, upper powerdevice.

Bit: 3
Hex Value: 0008H
Sug. Var. Name: ULOC@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase U-LowerIOCC bitis set if an overcurrent or shoot through fault occursin
the phase U, lower powerdevice.

Bit: 4
Hex Value: 0010H
Sug. Var. Name: V_LOC@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase V-LowerIOC bit is set if an overcurrent or shoot throughfault occurs in the
phase V, lower powerdevice.

Bit: 5

Hex Value: 0020H
Sug. Var. Name: W_LOC@
Range: N/A
Access:Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase W-LowerIOC bit is set if an overcurrent or shoot throughfault occurs in
the phase W,lower powerdevice.   
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221/1221 Parallel Power Module C Status Register (Continued)
Bit: 6
Hex Value: 0040H

Sug. Var. Name: IPMC@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: TheIntelligent Power Module C bit is set to indicate that a shoot through fault has

occurred in Power Module C.Bits 0-5 of register 221/1221 identify the power device in which the fault
occurred.

Bit: 7
Hex Value: 0080H
Sug. Var. Name: GDIC@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The GDI Fault C bit is set if a problem with the Gate Driver Interface module power
supply occurs.

Bit: 8
Hex Value: 0100H
Sug. Var. Name: CHGC@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Charge Fault C bit is set if a charge bus time-out fault occurs in Power Module C
(see register 202/1202,bit 6).

Bit: 12
Hex Value: 1000H
Sug. Var. Name: OTC@
Range: N/A
Access:Read only
UDC Error Code: N/A
LED: N/A
Description: The Over Temperature bit is set if an over temperature warning or fault occurs in
Power Module C.

Bit: 13
Hex Value: 2000H
Sug. Var. Name: U_SHRC@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase U Current Sharing bit is set if a problem with current sharing occurs on
phase U between Power Modules; i.e., Power Module C is not carrying its share of the phase U
current.

Bit: 14
Hex Value: 4000H
Sug. Var. Name: V_SHRC@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase V Current Sharing bit is set if a problem with current sharing occurs on
phase V between Power Modules; i.e., Power Module C is not carrying its share of the phase V
current.
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221/1221 Parallel Power Module C Status Register (Continued)

Bit: 15
Hex Value: 8000H
Sug. Var. Name: W_SHRC@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Phase W Current Sharing bit is set if a problem with current sharing occurs on
phase W between Power Modules; i.e., Power Module is notcarrying its share of the phase W
current.
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3.5 Application Registers (Registers 300-599, Every Scan)
(Registers 1300-1599, Every Nth Scan)

The application registers are used to pass application-specific data between an AutoMax Processor
and the UDC module.

Memoryis allocated for a maximum of 600 application registers which are used by both tasks (A and
B). There are 300 registers that can be used every scan (registers 300-599) and 300 registers that

can be used every Nth scan (registers 1300-1599). “N” is defined in register 2001. Note that the
status of application registers is not retained after a StopAll.

Application registers 300-599 can be used every scan of UDC tasks. Registers within this range
written to by a UDC task are updated by the UDC operating system from its local memory to dual
port memory after each task is run. Registers within this range written to by an AutoMax task are read
by the UDC operating system from dual port memory and copied into the UDC local memory at the
beginning of each scanin order to have a consistent context for evaluation. See figure 3.1.
 

WARNING
 

IF YOU USE DOUBLE INTEGER VARIABLES, YOU MUST IMPLEMENT A SOFTWARE HANDSHAKE
BETWEEN THE TRANSMITTER AND THE RECEIVER TO ENSURE THAT BOTH THE LEAST
SIGNIFICANT AND MOSTSIGNIFICANT 16 BITS HAVE BEEN TRANSMITTED BEFORE THEY ARE
READ BY THE RECEIVING APPLICATION PROGRAM. FAILURE TO OBSERVE THIS PRECAUTION
COULD RESULT IN BODILY INJURY OR DAMAGETO EQUIPMENT.
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Figure 3.1 - Typical UDC Task Scan

Note that the samebits or registers must not be written to (and used as outputs) by both an

AutoMax task and a UDCtask.

Application registers 1300-1599 can be used every Nth scan of the UDC task. Nth scan registers
should be used whenit is necessary to synchronize one or more UDCtasks to an AutoMax task.

The registers within this range (1300-1599) that are written to by a UDC task are updated by the UDC
operating system from its local memory to dual port memory at the end of the scan that occurs
before the Nth scan (N-1). At that time, an interrupt will be generated by the UDC operating system to

indicate that new data has been written to the dual port memory. Refer to the 2000-series registers for

more information on interrupts. An AutoMax task must have defined a hardware EVENTin orderto be

able to respondto aninterrupt from the UDC module. Registers within this range that are written to

by an AutoMax task are read by the UDC operating system from dual port memory and copied into
the UDC local memory at the beginning of the Nth scan. Seefigure 3.2.
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The following data types can be defined in the application register area: boolean (bit), integer (16

bits), double integer (32 bits), and real (32 bits). Because of the way in which read and write

operations occurin the UDC dual port memory, however, the programmer must assign boolean
variables carefully within pairs of 16-bit registers.

The UDC operating system generally operates on the amount of memory called for by the data type,
e.g., whenit is requested to write to a 16-bit (integer) value, it writes only to those specific 16 bits.
However, in the case of boolean variables, the UDC operating system always operates on 32 bits ata
time.It is not possible for the operating system to write to only onebit within a register. The remaining
31 bits in the register pair will be written over as well, possibly resulting in corrupted data.

Within anypair of 16-bit registers beginning on an even number boundary,i.e., registers 300 and

301, 302 and 303 (but not registers 301 and 302), all boolean variables must be either inputs or
outputs.If there are no bits assigned within a particular register pair, then one 16-bit register can be
an output and the other 16-bit register can be an input, or both can be inputs or outputs.
Alternatively, the entire register pair can be defined as a real or double integervalue.

Notethat if you are referencing a 32-bit value (real or double integer) in the UDC dualport from an
AutoMax task, the operation is being performed by the AutoMax Processor, which operates on 16 bits
of data at a time. In such a situation, you must employ some form of software handshakingin the
AutoMax task to ensure that both the upper and lower order 16 bits represent the current value of the

variable. This is required for 32-bit values in the “every” scan register range.It is possible to use
software “flags” to indicate that data can be read.It is also possible to read the data multiple times

(typically three times) and compare the values. :

3.6 UDC Module Test I/O Registers (Registers 1000-1017)

This view is used to configure the UDC module’s Test Switch Inputs Register and the Meter Port
Setup Registers.

3.6.1 UDC Module Test Switch Inputs Register (Register 1000)

This view is used to configure the register that displays the status of the test switches and LED

indicators on the UDC module. Writing to this register will not change the state of the LEDs. The
status of this register is retained during a Stop All.

 

 

Bit: 0
Hex Value: 0001H
Sug. Var. Name: UDC_PB@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Pushbutton Inputbit is on when the pushbutton is pressed.

Bit: 1

Hex Value: 0002H
Sug. Var. Name: SWIT_UP@

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Switch Up Inputbit is on when the switch is in the up position.  
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1000 UDC Test Switch Inputs Register (Continued)

Bit: 2

Hex Value: 0004H

Sug. Var. Name: SWIT_DN@
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Switch Down Inputbit is on when the switch is in the downposition.

Bit: 8
Hex Value: 0100H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: OS OK on the UDC module
Description: Status of the Operating System OK LED on the UDC module (0 = Off; 1 = On).

Bit: 9
Hex Value: 0200H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: COMMA OKon the UDC module
Description: Status of the COMM A OK LED on the UDC module (0 = Off; 1 = On).

Bit: 10
Hex Value: 0400H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: DRV A FLT on the UDC module
Description: Status of the Drive A Fault LED on the UDC module (0 = Off; 1 = On).

Bit: 11

Hex Value: 0800H

Sug. Var. Name: N/A
Range: N/A
Access: Read only

UDC Error Code: N/A
LED: COMM B OKon the UDC module
Description: Status of the COMM B OK LED on the UDC module (0 = Off; 1 = On).

Bit: 12

Hex Value: 1000H
Sug. Var. Name: N/A
Range: N/A
Access: Read only

UDC Error Code: N/A
LED: DRV B FLT on the UDC module

Description: Status of the Drive B Fault LED on the UDC module (0 = Off; 1 = On).  
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3.6.2 UDC Module Meter Port Setup Registers (Registers 1001-1017)

Registers 1001-1017 are used to configure the UDC module’s meter ports. This configuration
determines what variables from the UDC module’s dual port memory are to be displayed on the
meter ports at the end of the UDC scan. At system power-up, the output values of the ports are reset
to zero.

To map a UDCvariable to a specific meter port at power-up, refer to table 3.7 and use the following
procedure. Note that the setup register configurations are retained during a StopAll.

Table 3.7 - UDC Module Meter Port Setup Registers
 

UDC Module Meter Port Setup Registers Meter Meter Meter Meter
Port 1 Port 2 Port 3 Port 4
 

Variable Register Number Register 1002 1006 1010 1014
 

Bit NumberRegisiter 1003 1007 1011 1015
 

Maximum Value Register 1004 1008 1012 1016
 

Minimum Value Register 1005 1009 1013 1017
  Change Setup Register 1001 1001 1001 1001      

3.6.2.1
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For each meterport:

Step 1. Place the register numberof the variable you wishto display in the appropriate Variable
Register Numberregister.

Step 2. If an individual bit of the register is to be displayed,enterit in the Bit Number register as 100
(bit OO) to 115 (bit 15).

If the entire register is to be displayed, enter a value of zero in the Bit Numberregister.

Step 3. Place the value (maximum 32767) that will represent + 10V in the Maximum Value register.

Step 4. Place the value (minimum — 32767) that will represent —10V in the Minimum Value register.

Step 5. Set register 1001 (Initiate Change in Setup) equal to a non-zero value to store the new
setup register configurations in memory.

The UDC module’s meter ports are updated once per scan once the UDC taskis running and CCLK

is on. They are updated every 5 milliseconds when CCLKis off.

UDC meter ports can also be set up on-line using the “Setup UDC”selection from the Monitor menu

as described in the AutoMax Programming Executive instruction manual. This setupis valid only until
there is a powercycle, in which case the meter ports default to outputting zero voltage and the UDC
Setup screenis cleared on power-up.

Refer to the UDC Module instruction manual (S-3007) for more information about the UDC module’s
meter ports.

Resolution of Meter Port Data

For meter ports, the output values will be clamped at the outside (+/— 10V) limits. Note that if you

select to display a data range that is narrower than the actual range of the data, your output values
will not change until the value returns to within the range you selected to display. In other words, data
is being updated at the rate described above, but the actual output voltage may not change.

if the actual data being sent to the meterport is significantly smaller than the upper and lowerlimits
assigned by the programmer,the effective resolution of the 8-bit D/A circuit (1 part in 255)will
degrade.To calculate the step changeindicated on the meterport, calculate the sum of the absolute
values of the upper and lowerlimits (the entire range of possible values) assigned to the port. Then
scale this numberby 255 in order to determine the minimum step changethat will cause the D/A
output to change. For example, suppose the programmersets the +10V and —10V limits at +4095

and —4095, respectively, but the actual value varies only between +1024 and — 1024. Then:

8190/255 = 32 counts



This meansthat although the actual data is being updated, the meter port output will change only

whenthe data changes by 32 or more counts.This level of granularity might be acceptable if the
range of the data were actually 8190 counts, but might not be acceptableif the data rangeis only
4095 counts. If the programmer had assigned thelimits +/—1024, the D/A output step change would
be only 8 counts: 2048/255 = 8.

 

 

1001 Initiate Change in Setup Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: Set this register equal to a non-zero value to store the new setup register configurations

in UDC memory. You mustuse this register whether you are changing the meter port setup via an
application task or via I/O Monitor.  
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Meter Port 1
 

1002 UDC Module MeterPort 1 Register Number Register

Hex Value: N/A

Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: UDC register number (0-2044) to be mapped to meterport 1.
 

1003 UDC Module MeterPort 1 Bit Number Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: Bit number of the UDC register specified in register 1002 that is to be mapped to port 1.
Enter a value of 100 (bit 00) to 115 (bit 15) as required. Enter a value ofzeroif all of the register’s bits
are to be displayed.
 

1004 UDC Module Meter Port 1 Maximum Value Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: Set this register to the numberthat will represent + 10V. The maximum allowable value
is 32767.
 

 1005 UDC Module Meter Port 1 Minimum Value Register

Hex Value: N/A
Sug. Var. Name: N/A

Range: N/A
Access: Read/Write

UDC Error Code: N/A
LED: N/A
Description: Set this register to the numberthatwill represent —10V. The minimum allowable value
is —32768.
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Meter Port 2
 

1006 UDC Module Meter Port 2 Register Number Register

Hex Value: N/A

Sug. Var. Name: N/A
Range: N/A
Access: Read/Write

UDC Error Code: N/A
LED: N/A
Description: UDC register number (0-2044) to be mapped to meterport 2.
 

1007 UDC Module Meter Port 2 Bit Number Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read/Write

UDC Error Code: N/A

LED: N/A

Description: Bit number of the UDC register specified in register 1006 that is to be mappedto port 2.
Enter a value of 100 (bit 00) to 115 (bit 15) as required. Enter a value ofzero if all of the register’s bits
are to be displayed.
 

1008 UDC Module Meter Port 2 Maximum Value Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: Set this register to the numberthat will represent +10V. The maximum allowable value
is 32767.
 

 1009 UDC Module Meter Port 2 Minimum Value Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: Set this register to the numberthatwill represent —10V. The minimum allowable value
is —32768.  
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MeterPort 3
 

1010 UDC Module MeterPort 3 Register Number Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: UDC register number (0-2044) to be mapped to meterport 3.
 

1011 UDC Module MeterPort 3 Bit Number Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: Bit numberof the UDC register specified in register 1010 that is to be mappedto port 3.

Enter a value of 100 (bit 00) to 115 (bit 15) as required. Enter a value ofzeroif all of the register’s bits
are to be displayed.
 

1012 UDC Module Meter Port 3 Maximum Value Register

Hex Value: N/A
Sug. Var. Name: N/A

Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: Set this register to the numberthat will represent +10V. The maximum allowable value
is 32767.
 

 1013 UDC Module Meter Port 3 Minimum Value Register

Hex Value: N/A

Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: Set this register to the numberthatwill represent —10V. The minimum allowable value

is —32768.

 

3-52

 



Meter Port 4
 

1014 UDC Module MeterPort 4 Register Number Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read/Write

UDC Error Code: N/A
LED: N/A
Description: UDC register number (0-2044) to be mapped to meterport 4.
 

1015 UDC Module MeterPort 4 Bit Number Register

Hex Value: N/A

Sug. Var. Name: N/A
Range: N/A
Access: Read/Write

UDC Error Code: N/A

LED: N/A
Description: Bit number of the UDCregister specified in register 1014 that is to be mappedto port 4.

Enter a value of 100 (bit 00) to 115 (bit 15) as required. Enter a value of zero if all of the register’s bits
are to be displayed.
 

1016 UDC Module Meter Port 4 Maximum Value Register

Hex Value: N/A
Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: Set this register to the numberthat will represent +10V. The maximum allowable value

is 32767.
 

 1017 UDC Module Meter Port 4 Minimum Value Register

Hex Value: N/A

Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A

LED: N/A
Description: Set this register to the numberthat will represent —10V. The minimum allowable value

is ~32768.  
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3.7 Interrupt Status and Control Registers (Registers 2000-2047)

This view is used to configure registers that control the operation of interrupts to a task on an
AutoMax Processorin the rack and to enable CCLK in the rack. These registers are used for Drive A
and B. Only one UDC task should write to these registers. Note that the status of these registersis
not retained after a StopAll.

 

 

2000 Interrupt Status Control Register

Hex Value: N/A
Sug. Var. Name: UDC_ISCR%
Range: N/A
Access:Seeindividualbits
UDC Error Code: N/A

LED: N/A
Description: TheInterrupt Status Control register contains the following information. Only bit 6 can

be written to by the user. All other bits are read only.

Bit: 0
Hex Value: 0001H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: Interrupt Line Identification.

Bit: 1

Hex Value: 0002H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description:Interrupt Line Identification.

Bit: 2

Hex Value: 0004H

Sug. Var. Name: N/A

Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description:Interrupt Allocated.

Bit: 4

Hex Value: 0010H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: Interrupt Generated This Scan.
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2000 Interrupt Status Control Register (Continued)

Bit: 5
Hex Value: 0020H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: CCLK Counting.

Bit: 6
Hex Value: 0040H
Sug. Var. Name: N/A
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: Enable CCLK on the Multibus Backplane - CCLK must be enabledin the rackfor the
UDC module to executeits task(s) and communicate synchronously with the PMI. Only one module
per rack should enable CCLK.If CCLK is enabled on multiple modulesin the rack, an overlap error
will result (error code 38). Other modules that can enable CCLKinclude the M/N 57C409, 57C421,
and the 57C411. The UDC module uses CCLK to determine whenit should run its tasks. CCLKis
also used asthe time reference for all UDC modulesin the rack so that they are all synchronized to
start at deterministic time periods.If interrupts to the AutoMax Processorare required, register 2001

must be set to the desired value before CCLK is enabled.

Bit: 7
Hex Value: 0080H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Interrupt Enabled bit, when set to one by the operating system,indicates that a
hardware EVENThas beendefined in an AutoMax task. No other programming is required for the
UDC operating system to generate an interruptin the interval defined in register 2001.

Bit: 15
Hex Value: 8000H
Sug. Var. Name: N/A
Range: N/A
Access: Read only
UDC Error Code: N/A
LED: N/A
Description: The Interrupt Status bit, when set to one,indicates that an interrupt is being generated
at this time.
  2001 Scans PerInterrupt Register

Hex Value: N/A
Sug. Var. Name: SPI%
Range: N/A
Access: Read/Write
UDC Error Code: N/A
LED: N/A
Description: The ScansPerInterrupt register contains the numberof times a UDCtaskis to be
scanned between updates of the Nth scan application registers. Note that you must write the desired
value to this register before you turn on CCLK. The default valueis zero(i.e., not applicable because
an interrupt is not being used but is updated each scan). Oneis an allowable value.If a hardware
EVENTis defined in an AutoMax application task, this register will also specify when the interrupt

occurs, i.e., every Nth scan. See chapter 4 andfigure 4.3 for more information on interrupts. Note
that in this register, one scan is a complete scan of both tasks A and B.  
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4.0 APPLICATION PROGRAMMING FORDPSDRIVE
CONTROL

DANGER

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE CONSTRUCTION AND
OPERATION OF THIS EQUIPMENT AND THE HAZARDS INVOLVED SHOULD INSTALL, ADJUST,
OPERATE, OR SERVICE THIS EQUIPMENT. READ AND UNDERSTANDTHIS MANUAL AND OTHER
APPLICABLE MANUALSIN THEIR ENTIRETY BEFORE PROCEEDING. FAILURE TO OBSERVETHIS
PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.
 

 

WARNING
 

 
ONLY QUALIFIED RELIANCE PERSONNELOR OTHER TRAINED PERSONNELWHO UNDERSTAND
THE POTENTIAL HAZARDS INVOLVED MAY MAKE MODIFICATIONSTO 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.  
 

4.1

4.2

Distributed Power Drive products are sold only as part of engineered systems. The application
programming required for each engineered system is developed in response to each customer’s

specifications. Information in this chapter is general enough to apply to most engineered sysiems;
however, implementation details may vary. Alwaysrefer to your wiring diagramsfor specific
information about your engineered system.

AutoMax Tasks

AutoMax tasks are used to implement safety interlocks, coordinate multiple UDCs, and collect data

from UDC modulesin the rack. They can accessall common memory and I/O in the AutoMax rack,
including the dual port memory in the UDC module. AutoMax drive control tasks are generally written
in PC/Ladder Logic language. Typically, these tasks control the Drive Control register (100/1100) and
the 1/O Control register (101/1101). AutoMax tasks can accessregisters in the UDC’s dual port
memory in the same way as tasks on the UDC moduleitself, i.e., by declaring them COMMON.

UDC Tasks

UDC tasks operate on registers in the UDC dual port memory described in chapter 3, as well as on
local task-specific variables in order to control some application variable (e.g., speed) and to
calculate the required reference values for the selected control algorithm. The UDC task is sometimes
referred to as an “outer” or “major” control loop. Note, however, that there may be more than one
outer loop pertask. In this case the control loops are nested, or “cascaded,” within the UDC task.

UDC tasks mustbe written in the Control Block language, a language designed specifically for drive
control. To differentiate them from Control Block tasks written for AutoMax Processors, they must be
specified as UDC tasksin the Programming Executive software. Like Control Block tasks on AutoMax
Processors, UDC tasks can include a number of BASIC language statements and functions; however,
those that allow task suspension or delay are not supported.

UDC tasks are created, compiled, loaded, and monitored in the same way as Control Block tasks for
AutoMax Processors. UDCtask variables can be monitored, set, tuned, and forced like AutoMax task

variables. Note that the UDC module is accessed for monitoring and !oading purposes through the

serial port on the leftmost AutoMax Processor(or over the DCS-NET network), which is used forall

connectionsto the rack.
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Any UDC dualport register that is to be used in a UDC task must be defined as COMMONin the
task. Recall that UDC dual port memory registers are either reserved for a specific use such asrail

data, or available for application-specific purposes to the programmer. Registers that are not

specifically identified in one of these two waysin the Programming Executive softwareorin this

instruction manual must notbewritten to by either the UDC or AutoMax tasks because they are being
used by the operating system.

Generally, the common variables on the UDC moduleareeitherwritten to only by AutoMax tasks
(“read only” to UDCtasks), or they are written to only by a UDCtask (“read only” to AutoMax tasks).
The formerare typically variables that control an action, e.g., requesting the minor loop to run, and

the latter are typically status variables, e.g., indicating the status of the fiber-optic communication

link.

UDC tasks can access only the UDC module’s own dual port memory. They cannot access other
variables in the rack unless an AutoMax task writes those variable values to the application-specific

registers in the UDC dualport.

Figure 4.1 illustrates one UDC task scan.
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Figure 4.1 - Typical UDC Task Scan

All commoninput valuesfor task A are first read from the dual port memory and then stored in a local
buffer in order to have a consistent context for evaluation. Task A is then executed. After task A has

been executed, the commonoutput values from task A are written from the local memory buffer to
dual port memory. All common input values for task B are then read from dual port memory and

stored in a local buffer in order to have a consistent context for evaluation. Task B is then executed.

Note that task B can act on task A outputs within one scan.After task B has been executed, the

commonoutput values from task B are written from the local memory buffer to dual port memory.

The only exception to this pattern are the commonvariables in the “Nth” scan application register
area. These registers are updated immediately before every “Nth” scan only, as defined by the user.
See section 4.3 and figure 4.3 for more information on “Nth” scan interrupts. See section 4.2.3 for
more information on the command and feedback messages.



4.2.1 Typical Structure of a UDC Task

Thetypical structure of a UDC task is described below. Thefirst part of the task, described in steps 1
to 4 below, is considered taskinitialization. This part of the task will only run on theinitial scan of the
task or on any subsequentre-start.

1. Local and commonvariable definitions

This section of the task defines namesfor values internal to the task (LOCALs) and all UDC dual

port memory registers used in the task (COMMONs).

Pre-defined local tunable variable definitions

This section defines the variables that are used by the PMIfor functions such as tuning the control
algorithm and calibrating the resolver. The UDC task “skeleton”file in the Programming Executive
software includes these local tunable definitions. See section 4.2.2 and Appendix B for more
information.

Initialization

a) UDC Meter Port set-up: The registers whose values will be output on the UDC MeterPorts are

defined here. These registers can also be defined on-line using the Programming Executive
software (optional).

b) Scans per update definition: The scans-per-update register (2001 for both drive A and B)is

definedto tell the UDC Processor whento update the Nth scan registers, and optionally, also
whento interrupt an AutoMax Processortask that has defined a hardware EVENTtied to the
UDC’s interrupt register. The AutoMax task can then read from and write to the UDC dual port
memory registers on a deterministic basis, and coordinate with the other tasks in the system
(optional).

c) Any otherinitialization required for the application.

This portion of the task (steps 1-3), before the SCAN_LOOPblock,only executesthefirst time that

the task is scanned,after a STOP ALL command and subsequent Run command,orafter power

is cycled to the rack.

. SCAN_LOOPblock/Enabling CCLK

This control block tells the UDC operating system how often to execute the task based on the
constant clock (CCLK) signal on the rack backplane. Note that the CCLK signal must be enabled
by a task in the rack before any UDCtasksin the rack can be scanned beyond their SCAN_LOOP
blocks. Note that CCLK must be enabled again after a STOP ALLin the rack. CCLK is enabled by
setting the appropriate “CCLK enable” bit on certain modulesin the rack, such as the UDC
module. CCLK must be enabled on one module only. if CCLK is enabled on multiple modulesin
the rack, an overlap errorwill result (error code 38).

The UDC task runs based on “ticks;” one tick is equal to one 500 usec (.5 msec) CCLKinterval.
The value can range from 1 to 20 ticks.

The programmermust specify how often the task should run in the TICKS parameterof the

SCAN_LOOPblockin thetask itself. The TICKS value represents the numberof 500 usecintervals
within which the task must execute or an overlap error will occur. In order to calculatethis value,
both drive A and drive B tasks must be considered together because they execute one
immediately following the other (A, then B). See figure 4.1 for more information.

Whendetermining the value to enter, the programmer must consider how longit will take both
tasks to actually run, allow some time for processing overhead, and usethe resulting value to
determine the TICKS value for the SCAN_LOOPblockin both the drive A and drive B tasks. The
AutoMax Control Block Language manual(J-3676)lists the execution times of the Control Blocks.

For example,if the programmer assigns UDC task A a TICKS parameterof 8 (4 ms.), then UDC
task B must also have TICKSdefined at 8, and both tasks must be able to execute within an 8 tick
windowoftime, or an overlap errorwill result and all tasks in the rack will stop.If the tick rates do
not match, error code “956”will be reported for one or both tasks in the error log andall tasks in
the rack will be stopped.
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Note that, unlike Control Block tasks on AutoMax Processors, UDC tasks cannot run ona
hardwareor software event basis. The EVENT parameter cannotbe specified in the SCAN_LOOP
block in UDC tasks. This meansthat there is no timeout for execution of the UDC tasks.If the UDC

task is scanned to the SCAN_LOOPblock and CCLKis not on,the task will simply wait without
timing out.

Note that no other control blocks are permitted before the SCAN_LOOPblock. BASIC statements,
however, are permitted before the SCAN_LOOPblock.

5. Other Control Block and BASIC statements or functions

This portion of the task consists of the logic specifically required for the application. This portion
of the UDCtask (after the SCAN_LOOPblock)is the only part of the task that executes after the
initial scan of the task, after a STOP ALL command and subsequent Run command,orafter
poweris cycled to the rack.

6. Motor thermal overload protection

Electronic thermal overload protection for Distributed Powerdrives is normally provided by the
THERMAL OVERLOADblock. The following briefly describes how the THERMAL OVERLOAD
block works, how to program the block, and what adjustments are possible. Each UDC task must
contain a THERMAL OVERLOADblock, unless motor thermal overload protection is provided by a
hardware device. See J-3676, the Control Block Languageinstruction manual, for the structure of
the block.

 

 

CAUTION:Electronic motor overload protection must be provided for each motorin a Distributed Power

drive application to protect the motor against excessive heat caused by high currents. This protection can be

providedby either theTHERMALOVERLOADsoftwareblockor an external hardware device. Applications in
which a single power moduleis controlling multiple motors cannot use the THERMAL OVERLOADsoftware

block and must use an external hardware device or devices to providethis protection. Failure to observethis
precaution could result in damageto, or destruction of, the equipment.   

The THERMAL OVERLOADcontrol block is used to create a model of the temperature in a single
device, such as a motor or power module, controlled by a DPS drive and to turn on an alarm
whenan overload condition exists. The block calculates a rise in temperature based on current
feedback. When operating above 100%,if the rise in temperature exceeds the programmedlimit,

the OVERLOADoutputwill turn on. After the overload condition is detected,the rise in

temperature must return to the 100% condition before the drive will be allowed to turn on again.

The operation of the block is programmedthrough four block input parameters: LIM_BAR,
THRESHOLD, TRIP_TIME, and |_FDBK. The value used for LIM_BAR must be the same value
entered as the motor overload ratio during drive parameter configuration. The value used for
THRESHOLDselects the percentoffull load current at which overload is detected. The value used
for TRIP_TIME selects the time, in seconds, within which the block must detect an overload after a

step from 100% current to LIM_BAR. The main input to the THERMAL OVERLOADblockis
|FDBK. |_FDBK represents current feedback from the PMI in counts (register 211/1211), scaled
so that LIM_BARis 4095 counts.

The main output from the block is OVERLOAD. This boolean will be turned on whena thermal

overload is detected. The OVERLOADoutput must be programmedin a Ladder Logic task to turn
off the drive whenthefault is detected. The block also has an output called CALC_RISE. Current
feedback is squared, scaled, passed through a Lagfilter, and then written to CALC_ RISE.

Consider an example in which LIM_BARis defined to be 150% offull load current, THRESHOLDis
114%, and TRIP_TIME is 60 seconds. When |_FDBKis at 100%, CALC_RISEwill reach a steady
state value of 1000, (100% ** 2/10). With THRESHOLDat 114%, the trip point for CALC_RISEwill
be 1300, (114% ** 2/10). If |.FDBKis at steady state 100% and then is stepped to 150%,
CALC_RISEwill integrate up to 1300 in 60 seconds and OVERLOADwill turn on. The OVERLOAD
output will stay on until the rise decays to less than 1000.If |_FDBK remains less than 114%,
CALC_RISEwill remain less than 1300 and OVERLOADwill not turn on.



4.2.2

4.2.2.1

The rate at which the CALC_RISE block parameter counts up and downis calculated so that a
step from 100% to LIM_BARwill turn on the OVERLOADin TRIP_TIME seconds.If current
feedback steps from 100% to a value less than currentlimit, it will take longer to detect the

overload.If |FDBK is stepped from zero to LIM_BAR,the blockwill take approximately four times

the value of TRIP_TIMEto detect the overload.

UL 508C section 56.1.3 specifies that when subjected to 200% of rated full load motor current, the

overload protection musttrip in at least eight (8) minutes. Because TRIP_TIMEis calibrated from

100% to currentlimit, and TRIP_TIME from zero to currentlimit is approximately four times longer,
the maximumtrip time that is allowed is 2 minutes (120 seconds). To meetULlisting
requirements, any value greater than 120 secondsis internally limited to 120 seconds.

The National Electric Code (430-32; 1993) requires that thermal overloads protecting motors

having a 1.0 service factortrip at load currents no greater than 115% offull load. To meet NEC

requirements, the THRESHOLDblock parameter has a default value of 114% and should not be
set higher.

Local Tunable Variables

A setof local tunable variables with reserved (pre-defined) namesis usedto store different types of
values for use in drive control. For a description of the local tunable variables used in SA3000 drives,

refer to Appendix B.

All pre-defined local tunables must be defined in each UDC task (using the BASIC language LOCAL
statement) in order for the task to be loaded onto the UDC module. Althoughall of these variables
are not necessarily used in the UDC taskitself, they must be defined there in order to provide a
mechanism for passing the values between the UDC module and the PMI. For convenience,all these
variables are already defined in the UDC task “skeleton”file in the AutoMax Programming Executive,

with “HIGH,” “LOW,” “STEP” and “CURRENT”values.

Your application task must define these variables using the same “HIGH,” “LOW,” and “STEP”limit
values as the ones foundin the skeleton task. Note that you can only change the “CURRENT”value
in the application task. If the UDC operating system needsto clampa value at the higher or lower
limit, it changes the actual value in the task and writes error code 958 into the error log for the task.

Thelocal tunable values can be modified through the application task on the UDC module and by
the operator using the Monitor function. See the BASIC languageinstruction manual, J-3675,for
more information on local tunable variables and the WRITE_TUNEstatement. Local tunable variables
cannotbe forced.

Like all tunable values in the AutoMax environment, the values of these UDC task tunables are

retained through a powerloss. Note that the programmercan also define otherlocal tunable
variables for application-specific purposes, but the numberof local tunables in each UDC task
cannot exceed 127.

Calculating Local Tunable Values

Depending uponthetype of local tunable variable, the “CURRENT”vatue, i.e., the value to be used

for the next scan of the PMI, can be determinedin one of the following ways:

1. Self-tune.

The programmer can request the PMI to generate the values for someof the variables. For
example, the programmercan set the resolver calibration commandbit in register 101/1101 to
cause the PMIto adjust the resolver balance.

Whenthe PMI has generated the values,it sends them to the UDC module overthefiber-optic
link. The UDC module stores the values in the corresponding tunable variables. A copy of these
values is maintained in the PMIfor use in the execution of the control algorithm.

2. Tune values from the Programming Executive software and tasks.

The Monitor function in the Programming Executive allowsall local tunables to be modified
on-line within the limits defined in the LOCAL statementin the UDC task. Note thatthis is not
recommendedfor the resolver calibration values because these values can be generated more
precisely by the PMI during auto-tuning. At the end of the UDC task scan, the new values are sent
to the PMI to be used in the execution of the control algorithm.
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3. Enter the desired value into the “CURRENT”field for each LOCALstatement.

The programmercan chooseto enter the desired values for any local tunables in the “CURRENT”
field of the corresponding LOCALstatementor leave them unchanged.

4.2.3 UDC/PMI Task Communication

Coordination betweenthe two PMls running their respective PMI tasks (drives A and B) and the UDC

module running the corresponding UDC tasks is managed through the command and feedback
messages seni overthefiber-optic link. The programmer does not control the operating system on
the PMI. The timing of the PMI is based on the regulator selected.

A command messageis sent to the PMI by the UDC moduleat the end of every scan of the UDC
task. Each messagecontains the data in registers 100-107/1100-1107, rail data, and the values of the
pre-defined local tunables that have changed. Note that some data maybe sent overthe course of
several command messages.

A feedback messageis sent to the UDC module by the PMI immediately before the beginning of
every scan of the UDCtask,i.e., immediately before the CCLK timer expires. Each message contains
the data for registers 200-221/1200-1221, as well as any rail data that has changed from the last
feedback message.

The exchange of command and feedbackregister data is synchronized throughthe useof the
constant clock signal (CCLK) on the UDC module as described below. CCLK also enables the
coordination of all UDCs in a rack becausetheywill all use the sametime base for task execution.

Note that all UDC modulesin a rack are not required to have the same value in the TICKS parameter
of the SCAN_LOOPblockin both their tasks. In other words,if the UDC modulein slot 6 has
TICKS=10in its tasks, and the UDC module in slot 7 has TICKS=20in its tasks, the tasks on the

UDC modulein slot 6 will execute twice as often as the tasks on the UDC modulein slot 7, but they
will execute on the sametime basis, i.e., time zero is determined by CCLKtimer expiration.

As soon as the UDC module and PMIare connected overthe fiber-optic link, the PMI will requestits

operating system from the UDC module. Recall that the PMI operating system is part of the UDC
operating system. As long as the UDC module hasits own operating system and parameter object
file, it will download to the PMIthe correct operating system.

In order for the PMI and the UDC module to be synchronized, the UDC module must haveits
operating system, parameter objectfile, and configuration loaded.In addition, CCLK must be turned
on in the AutoMax rack.

If the UDC tasks are already loaded onto the UDC module when the PMI requests its operating

system, the UDC module will also send information about when the PMI should send feedback
register data required by the UDC task(s). This ensures that the data is measuredor calculated as

close as possible to the timeit is neededin order to ensureit is as current as possible for the next

scan of the UDC task(s).

The UDC operating system determines the feedback register messagetiming required by examining
the SCAN_LOOPblock in each UDCtask so that the feedbackwill arrive at the UDC module just
before it is needed. For example,if the TICKS parameter value in the SCAN_LOOPblock were 10,
feedback data would be needed by the UDC module immediately before 10 x 500 psectime expires.

Atfirst, when the UDC module and PMI(s) are powered up and connectedvia thefiber-optic link, their

system clocks are not synchronized.In order for the PMI and UDC module to be synchronizedto the

sameclock signal for communicating command and feedback data on a regular and predictable
basis, an AutoMax task must turn on the CCLKsignal in the rack. Until CCLK is turned on, command
and feedback messagesare sent periodically, but not on a predictable basis. CCLK can be turned on
by setting the appropriate bit in UDC register 2000 (the interrupt status and control register for both A
and B drive tasks), or by setting a bit in another module that can turn on CCLK. Only one modulein
the rack must turn on CCLK. Note that after a STOP ALL occursin the rack, CCLK will be disabled

and must be re-enabled again in order for UDC tasksto go into run. See figure 4.2 for the typical data

flow between the UDC module and the PMI.



4.2.4

To verify that communication between the UDC module and the PMIis resulting in up-to-date

feedbackdata,it is recommendedthatthe drive’s run permissive logic include the CCLK
synchronizedstatus bit (register 200/1200, bit 14, CCLK_OK@) and the communication lost fault bit

(register 202/1202, bit 15, COM_FLT@) as shownbelow:

peer eee eee ee

' CCLK_OK@ ! COM_FLT@ RUN_PERM@

I It->—H-—/F _*_ ) 

Start
Permissive —*'

Logic '   
RUN_PERM@

 

Refer to the individual bit descriptions in this manual for more information.

UDC Tasks for SA3000 Parallel Inverters Applications

The SA3000 Parallel Inverters drive uses only one speed loop in the UDC module to generate the
torque reference for two PMIs. Each PMIis connected to identical High Power A-C Power Modules,
which together provide powerto a single dual-wound motor.

One PMIis designated as the primary PMI. It is recommendedthat this be PMIA.(All of the
information presented in this manual regarding SA3000 Parallel Inverters assumes that PMI is the

primary PMI.) The drive A UDCtask contains the speed loop.

The purposeof the drive B UDCtaskis to:

@ Copy the torque reference value (TRQ_REF%) from drive A register 102 to drive B register 1102
(TRQ_REF%).

e@ Copy the Id current feedback vaiue from drive A register 217 (ID_FBK%) to drive B register 1104
(ID_REF%).

e Copythe phase angle data from drive A register 218 (VO_FBK%) to drive B register 1107
(VO_REF%).

All other information presented in this chapter also applies to SA3000 Parallel Inverters applications.
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4.3 AutoMax Processor Task and UDC Task Coordination

Recall that all tasks running on AutoMax Processors have access to the UDC dual port registers, but

that UDC tasks can only access those commonvariables that represent registers in their own dual
port memory. Task coordination between the UDC module and the AutoMax Processoris generally
handled through periodic hardware interrupts generated by the UDC module. An AutoMax task

needsto define a hardware “event” that will trigger some action by an AutoMax task, using the
BASIC statement EVENT. The EVENT statement must reference the hardwareinterrupt status and
control register ISCR% (register 2000 in the UDC dual port memory).

Although the UDC operating system itself actually causes the interrupt, a task in the rack (AutoMax or
UDC) must write to the scans per update register in the UDC dual port (register 2001) in order to

define the number of UDC iask scans between updatesof the the Nth scan application registers

(1300-1599), and between hardwareinterrupts. See figure 4.3 for more information.

Note that the register values being latched on every Nth scan provide a consistent contextfor
evaluation of Control Block statements, but that BASIC statements in UDC tasks read and write data

immediately; that is, they do not read from and write to a local buffer. Referencing the same common

values in both Control Block and BASIC statements in one task can result in errors.
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5.0 ON-LINE OPERATION

ONLY QUALIFIED ELECTRICAL PERSONNEL FAMILIAR WITH THE CONSTRUCTION AND
OPERATION OF THIS EQUIPMENT AND THE HAZARDS INVOLVED SHOULD INSTALL, ADJUST,
OPERATE, OR SERVICE THIS EQUIPMENT. READ AND UNDERSTANDTHIS MANUALAND OTHER
APPLICABLE MANUALSIN THEIR ENTIRETY BEFORE PROCEEDING.FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT IN SEVERE BODILY INJURY OR LOSSOFLIFE.

 

 

The ON LINE! commandin the System Configurator and the Task Managerapplications allows you
to access options suchas loading, running, and monitoring tasks in the rack. All of the options are

described in detail in the AutoMax Programming Executing instruction manual.

The following sections provide a summary of someof the options as applied to the UDC module and

UDC tasks. Note that you must load operating systems onto the Processor modules and UDC
modulesin the rack before attempting to use any of the on-line options.

5.1 Loading the UDC Module’s Operating System

Like the AutoMax Processor, the UDC module requires an operating system. You can load the
operating system to a UDC module by using the Load Operating System commandfrom the
Command menuin the System Configurator. Refer to the AutoMax Programming Executive
instruction manualfor the procedure. You must load the operating system(s) to the AutoMax

Processor(s) at the same time or before you load the UDC module operating system.

You have the option of loading the operating system to the UDC modulein a slot you specify orto all

UDC modulesin the rack. It is possible to re-load a single UDC module’s operating system without
having to re-load the operating systemsto all of the UDC modulesin the rack.

The leftmost AutoMax Processorin the rack will check for compatibility between the AutoMax
operating system and the UDC operating system. If you replace a UDC module with another UDC
module that already contains an incompatible operating system, the new UDC modulewill be
disabled and its “OS OK” LEDwill be turned off.

5.2 Loading the Drive Parameters and UDC Tasks

The drive parameters specified when the UDC moduleis configured can be thoughtof as the UDC

configuration. Like the AutoMax Processor, the UDC module must haveits configuration loaded
before it can execute any tasks. You can load the drive parameters and UDC tasks to the UDC by

selecting “L’ for Load from the ON LINE Transfer menu. Several options, which are briefly described
below, will be displayed on the screen.

You have the option (By selecting “A’ for All) to automatically load the rack(i.e., AutoMax Processor
configuration, the drive parametersfor all the UDC modulesin the rack, and all tasks for the rack
(including all UDC tasks).

You havethe option of loading the drive parameters to the UDC modulein a slot you specify orto all
UDC modulesin the rack. When the drive parameters are loaded, the AutoMax Programming
Executive will determineif the drive parameters are compatible with the existing rack configuration.If
the drive parameters are not compatible, an error message will be displayed on the personal
computer.

You also have the option of loading UDC tasks to the UDC modulesin the rack. If you choose to load
tasks, the Programming Executivewill displaya list of all the AutoMax tasks and UDCtasksfor the
system. Select the task you wantto load from thelist. Remember that you must load the rack

configuration and the drive parameters before loading UDC tasks to a UDC module

Refer to the AutoMax Programming Executive instruction manual for the complete Load procedure.
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5.3 Running, Stopping, and Deleting UDC Application Tasks
 

WARNING
 

UNDERSTANDTHE APPLICATION BEFORE STARTING A TASK. OUTPUTS MAY CHANGESTATE,
RESULTING IN MACHINE MOVEMENT. FAILURE TO OBSERVE THESE PRECAUTIONS COULD
RESULTIN BODILY INJURY.
 

 

WARNING
 

 IT IS THE RESPONSIBILITY OF THE USER TO ENSURETHATTHE APPLICATION PROCESS STOPS
IN A SAFE MANNER WHENTHE APPLICATION TASKS STOP. FAILURE TO OBSERVE THESE
PRECAUTIONS COULD RESULTIN BODILY INJURY.   

5.4

Running UDC Tasks

A UDC application task is required in order to control a Distributed Powerdrive. To control two drives,

two UDC tasks are required. Onceit is loaded to the UDC, a UDC application task is included in the
on-line task list with the AutoMax Processorapplication tasks. It can be run, stopped, monitored,or

deleted in the sameway as anyother application task. The priority field will be set to “N/A” for UDC
application tasks. The task for drive A always executesfirst, followed by the task for drive B.

The Run All commandwill run all AutoMax and UDC tasks. The UDC module’s tasks can be run

whetheror not the following conditions are met:

@ the PMI is communicating with the UDC module

@ the PMI operating system has been loaded from the UDC module to the PMI (which happens
automatically when the PMIis connected to the UDC module)

Stopping UDC Tasks

UDCapplications tasks (both tasks A and B together) must run a least every 10 milliseconds. Once
the SCAN_LOOPstatementis executed, the UDC module will cause a StopAll in the rackif the task
does not complete its scan within 10 milliseconds.

Deleting UDC Tasks

When a UDCapplication task is deleted, any local variables which were forced are removed from the
force table. The task’s errorlog is also cleared.

UDC Information Log and Error Log

Theinformation log and the error log for a UDC task can be displayed byselecting “I” for Info/Log
from the ON LINE menu. Refer to the AutoMax Programming Executive for the procedure.

The information log for a slot containing a UDC module will display the UDC operating system’s part
number, the utilization of the CPU resources in the UDC module, and various memory and PMIrack
statistics. Select “U” from the Info/Log menuto display the information log. Note that the UDC
module’s CPUutilization should not exceed 75%.

Like AutoMax tasks, UDC tasks can also accessthe error log by using the BASIC statement
CLR_ERRLOG@ and BASIC function TST_ERRLOG@.Theerrorlog will display the first, second, and
last errors and will maintain them until poweris cycled.
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Appendix A

SA3000 Drive Register Reference

REGISTER MAP

Function

Rail 1/0 port registers

System Use Only

UDC/PMI comm.status registers for drive A

System Use Only

Commandregisters for drive A

System Use Only

Feedbackregisters for drive A

System Use Only

Application registers updated every scan
for drives A and B

System Use Only

UDC module test switch register

UDC module meter port setup registers

System Use Only

UDC/PMI comm.status registers for drive B

System Use Only

Commandregisters for drive B

System Use Only

Feedbackregisters for drive B

System Use Only

Application registers updated every Nth
scanfor drives A and B

System Use Only

Interrupt Status and Control registers for
drives A and B

System Use Only

REGISTER/BIT DESCRIPTIONS

RAIL I/O PORT REGISTERS

A/B
0/12

1/13

2/14

3/15

4/16

5/17

6/18

7/419

8/20

9/21

10/22

11/23

PMI!port 0, channel 0

PMIport 0, channel 4

PMI port 0, channel 2

PMIport 0, channel 3

PMIport 0 faults (see below)

PMIport 0 checkbit fault counter

PMI port 1, channel 0

PMI port 1, channel1

PMI port 1, channel 2

PMIport 1, channel 3

PMIport 1 faults (see below)

PMIport 1 checkbit fault counter

Rail Fault Bits

Analog ch. 0 input over-range

Analog ch. 0 input under-range

Analog ch. 1 input over-range

Analog ch. 1 input under-range

Analog ch. 2 input over-range

Analog ch. 2 input under-range

Analog ch. 3 input over-range

Analog ch. 3 input under-range

No device pluggedinto configured port

Bad ID code

Badrail comm. checkbits received

PMI Processorinterface not readyF
=
F
O
O
O
n
N
O
U
R
W
N

H
A
S

—-
=

UDC-PMI

A/B
80 / 1080

81/1081

82 / 1082

83 / 1083

84 / 1084

85 / 1085

86 / 1086

87 / 1087

88 / 1088

89 / 1089

COMMUNICATION STATUS

UDC module port status

Bit

Invalid rcv interrupt

No endofframestatus

CRC/framing error

Overrun error

DMAformat error

Transmitter underrun

CCLK comm syncherror

Loopback data error
Missed gains

Multiplexed data verification failure

10 No matching PMI OS

11 Invalid PM! OS header

12 Incompatible PM! HAV

UDC module good msg. recvd. count

UDC module CRC error count

UDC module formaterror count

PMIport status

Bit
A
N
o
O
u
h
o
n
s
o

o

Invalid rev interrupt

No end of frame status

CRC/framing error

Overrun error

DMAformat error

Transmitter underrun

CCLK comm syncherror

UDC CCLK comm synch error

Multiplexed data verification failure

12 Invalid PMI start OS address

13 Insuff. PMI memory to load PMI OS

14 Invalid PMI load address

15 PM! OSoverflow

PMI good msg. recvd. count

PMI CRCerror count

PMIformat error count

Commi/link status

UDC transmitted msg. count

O
o
a
n
a
n
r
a
n
-
o

COMMANDREGISTERS

A/B
100/1100

101/1101

4102/1102

104/1104

104/1104

4105/1105

106/1106

107/1107

Drive contro!

Bit

0 Enable minor loop TRQ_RUN@

1 Enable gain calculation PMIL_TUN@

2 Enable bridgetest BRG_TST@

4 Enable bus BUS_ENA@

6 Vector align request VOA_REQ@

8 Fault reset FLT_RST@

9 Warning reset WRN_RST@

10 Enable parallel PM A PPM_ENA@

11 Enable parallel PM B PPM_ENB@

12 Enable parallel PM C PPM_ENC@

15 UDCtask running (status)* UDC_RUN@

/O control

Bit

2 External fault LED EXT_LED@

4 Auxiliary output AUX_OUT@

6 Enab.rslvr. calib. test RES_CAL@
8 Enable external strobe STR_ENA@

9 Enab.ext. str. fall. edge STR_ENF@

10 Enab. STATOR_IZ tune TUNE_IZ@

15 UDC port loopbacktest UDC_LB@

Torque reference TRQ_REF%

Flux reference FLX_REF%

id reference ID_REF%

Bridge test code TST_CODE%

PMI D/A output PMI_DA%

Vectororientation ref VO_REF%

NOTE: Italics indicate the definition of a register or bit used for SA3000 Parallel Inverters only.

FEEDBACK REGISTERS

A/B

200/1200 Drive status

Bit
0 Minorloop running
1 Gains calculated
2 Trq ref sat plus
3 Trq ref sat minus
4D-C bus ready
5 Constant pwr region
6 Vector align OK
8 Fault detected
9 Warning detected

TRQ_ON@
PMI_ATC@
TRF_SP@
TRF_SM@
BUS_RDY@
PWR_RNG@
VOA_OK@
FLT@
WRN@

14 CCLK synched (PMI to UDC)CCLK_OK@
15 PMI OS loaded

201/1201 I/O status

Bit

0 Run permissive input
1 M-contactor fdbk input

oraux input1
2. 115VACaux input 2
3 115VACauxinput 3
4115VAC aux input 4
5 115VAC aux input 5
6 Resivr gain calib complete
7 Resivr bal catib complete
8 External strobe detected
9 External strobe level
10 STATOR_IZ tune complete

202/1202 Drive fault

Bit

0D-C busovervoltage
1D-C bus over current
2 Ground current fault
3 Instantaneous over current
4LPI module fauit
§ GDI module fault
6 Charge bus time-out
7 Over temperature fault
8 Resolver broken wire
9 Resolver modulefault

10 Over speed fault
114 Power Technologyfault
12 PMI powersupplyfault
13 PMI busfault
14UDC run fault
15 PMI communication lost

203/1203 Drive warning

Bit

0 D-C bus overvoltage
+ D-C bus undervoltage
2 Ground current warning
3 Voltage ripple warning
4 Referencein limit
5 Tuning aborted
6 Load sharing warning
7 Over temperature warning
8 Bad gain data
10 Vectoralign warning
12 PMIfan loss
13 Rail communication error
14. CCLK not synchronized
15 PMI communication error

204/1204 Powerdevice status

Bit

0 Phase U-upper IOC A
1 Phase V-upper IOC A
2 Phase W-upper IOC A
3 Phase U-lower IOC A
4 Phase V-lower lOC A
5 Phase W-lower IOC A
6 Intelligent Pwr Mal A fault
7 GDI fault A
8 Bus charge time-out A

12 Over temperature A
13 Phase U current sharing A
14 Phase V current sharing A
15 Phase W current sharing A

PMI_OK@

RPI@
M_FDBK@

AUX_IN2@
AUX_IN3@
AUX_IN4@
AUX_INS@
RES_GAN@
RES_BAL@
STR_DET@
STR_LVL@
TUNED_IZ@

FLT_OV@
FLT_DCI@
FLT_GND@
FLT_loc@
FLT_LPI@
FLT_GDI@
FLT_CHG@
FLT_OT@
FLT_TBW@
FLT_RES@
FLT_OSP@
FLT_PTM@
FLT_PS@
FLT_BUS@
FLT_RUN@
FLT_COM@

WRN_OV@
WRN_UV@
WRN_GND@
WRN_VR@
WRN_RIL@
WRN_TUN@
WRN_SHR@
WRN_OT@
WRN_BGD@
WRN_VOA@
WAN_FAN@
WRN_RAL@
WAN’CLK@
WRN_COM@

U_UPA@
V_UPA@
W_UPA@
U_LOA@
VLOA@
W_LOA@
IPMA@
GDIA@
CHGA@
OTA@
U_SHRA@
V_SHRA@
W_SHRA@
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FEEDBACK REGISTERS(Continued)

A/B

205/1205

206/1206

207/1207

208/1208
209/1209

210/1210

211/1211

212/1212

213/1213

214/1214

2158/1215

216/1216

217/1217

2717/1217

218/1218

2718/1218

219/1219

220/1220

Interlock

Bit

0 Config param not loaded IC_CNF@

1 Gains not loaded IC_GAIN@
2 Run permissive missing IC_RPI@

3 Faults need reset IC_FiLT@

4 Rising edge required IC_RISE@

5 More than one request IC_MORE@

6 Bus not ready ICBUS@
6 Sync not ready IC_SYN@

7 MCRdid not close IC_MCR@

8 GDI mismatch (C_GDI@

9 Incompatible PM

backplane (C_IPBP@

10 Incompatible resolver IC_IRES@

D-C busvoltage (volts) BUS_VDC%

D-C bus current (10 = 1 amp) BUS_IDC%

Ground current (10 = 1 amp) Gi_FB%
Voltage feedback (volts RMS) V_FB%

Current fdbk (10 = 1 amp RMS) |_FB%
Current feedback (normalized) !_FBN%

\d feedback (normalized) ID_FBN%

Iq feedback (normalized) 1Q_FBN%

User analog input ANA_IN%

(—2048 = —10V to 2047 =

+10V)

Resolver scan position RES_SCN_

(—32768 to 32767) POS%
Resolverstrobe position RES_STR_

(-32768 to 32767) POS%

Revolutions per minute RPM%

Id feedback ID_FBK%

Slip fdbk (100 = 1Hz) SLIP_FB%

Vectororientation VO_FBK%

Selected variable SEL_VAR%

Paratle! Power Module B Status

Bit

0 Phase U-upper IOC B U_UPB@

1 Phase V-upper IOC B V_UPB@

2 Phase W-upper IOC B W_UPB@

3 Phase U-lower IOC B U_LOB@

4 Phase V-lower IOC B V_LOB@

5 Phase W-lower IOC B W_LOB@

6 Intelligent Pwr Md! B fault IPMB@

7 GDI fault B GDIB@

8 Bus charge time-out B CHGB@

12 Over temperature B OTB@

13 Phase U current sharingB U_SHRB@

14 Phase V current sharing B V_SHRB@

15 Phase W current sharing B W_SHRB@

Appendix A

(Continued)

FEEDBACK REGISTERS(Continued)

A/B

221/1221 Parallel Power Module C Status

300-599

Bit

0 Phase U-upper IOC C U_UPC@

1 Phase V-upper [OC C V_UPC@

2 Phase W-upper lOC C W_UPC@

3 Phase U-lower IOC C U_LOC@

4 Phase V-lower IOC C V_LOC@

5 Phase W-lower IOC C W_LOC@

6 Intelligent Pwr Mdl C fault IPMC@

7 GDI fault C GDIC@

8 Bus charge timeout C CHGC@
12 Over temperature C OTC@

13 Phase U current sharing C U_SHRC@

14 Phase V current sharing C V_SHRC@

15 Phase W current sharing C W_SHRC@

Application registers updated every

scan - A/B

UDC MODULETEST INPUTS

1000 Switches

Bit
OUDC pushbutton UDC_PB@
1 UDC switch UP-position SWIT_UP@
2UDC switch DOWN-position SWiT_DN@

LEDs
80S OK
9Comm A OK
10 Drive A fault
11 Comm B OK
12 Drive B fault

METER PORT SETUP

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017

Initiate change in setup (non-zero value)
Port 1 UDC register number (0-2047)
Port 1 bit number (100-115, 0 = ail bits)
Port 1 maximum value
Port 1 minimum value
Port 2 UDC register number(0-2047)
Port 2 bit number(100-115, 0 = all bits)
Port 2 maximum value
Port 2 minimum value
Port 3 UDC register number (0-2047)
Port 3 bit number(100-115, 0 = alll bits)
Port 3 maximum value
Port 3 minimum value
Port 4 UDC register number (0-2047)
Port 4 bit number (100-115, 0 = all bits)
Port 4 maximum value
Port 4 minimum value

1300-1589 Application registers updated every Nth
scan — A/B

NOTE:Italics indicate the definition of a register or bit used for SA3000 Parallel Inverters only.

INTERRUPT STATUS and CONTROL(ISCR)

2000

Bit
0-1 Interrupt line ID
2 Interrupt allocated

Interrupt status and control UDC_ISCR%

4 Interrupt generated this scan
5 CCLK counting
6 Enable CCLK to backpiane*
7 Interrupt enabled
15 Interrupt status

2001 Scansperinterrupt

*Onlybit 6 in register 2000 can be written to by the
programmer.All other bits in register 2000 are
read only.

LOCAL TUNABLE VARIABLES

Current minor loop crossover
frequency
(1 = 1 radian)

Stator resistance
(10000 = 1 ohm)

Stator time constant
{10 = 1 msec)

Flux loop crossover frequency
(1=1 radian)

No !oad stator current
(10 = 4 amp)

Slip adjustment
(1000 = gain of 1.000)

Overvoltage warning threshold
{1 = 1 volt)

Under voltage warning threshold
(1 = 1 volt)

Powerloss fault threshold
(1 = 1 volt)

Voltage ripple warning threshold
(1 = 1 volt)

Resolver gain
(Default CURRENTvalue = 0)

Resolver balance
(Default CURRENTvalue = 0)

Ground current warning threshold
(10 = 1 amp)

Current sharing warning threshold
(10 = 1 amp)

CML_WCO%

STATOR_R_E4%

STATOR_T_E%

FLX_WCO%

STATORIZ_E%

SLIP_ADJ_E3%

OVT_E0%

UVT_E0%

PLT_E0%

VAT_E0%

RES_GAN%

RES_BAL%

GIT_E1%

IST_E1%



Appendix B

SA3000 Local Tunable Variables

Current Minor Loop Gain Variables

The stator resistance and the stator time constant values can be generated automatically by using the enable
tuning commandin register 100/1100. The values generated by the system should not require adjustment.If
any of these values are modified outside of acceptablelimits, the new value will be ignored andthelast
acceptable value entered will be used. Bit 8 in warning register 203/1203 will also be set to indicate the value

entered wasinvalid.

® CML_WCO% - Current Minor Loop Crossover Frequency

Default Current Value: 1000

Low Limit: 1000

High Limit: 4000

Step: 1

Thevalue in this variable selects the desired response of the current minor loop. The higherthe value,
the more quickly the drive responds to a changein torque reference current. Note thatif the value is
adjusted too high, the current minor loop will become unstable. This value is entered in
radians/second.

© STATOR_R_E4% - Stator Resistance

Default Current Value: 1

Low Limit: 1

High Limit: 10000

Step: 1

The valuein this variable is used to adjust the gain of the current minorloop.It is also usedin flux
feedbackcalculations.It is the resistance of the stator. It is entered in ohms times 10000. For example,

a resistance of 0.1 ohmsis entered as 1000.

e STATOR_T_E4% - Stator Time Constant

Default Current Value: 1

Low Limit: 1

High Limit: 10000

Step: 1

The valuein this variable is used to adjust the gain of the current minorloop.It is the time constant of
the stator. It is entered in seconds times 10000. For example, a time constant of 50 msec is entered as
500.

© FLX_WCO%- Flux Loop Crossover Frequency

Default Current Value: 10
Low Limit: 5
High Limit: 50
Step: 1

Thevaluein this variable is used to adjust the bandwidth ofthe flux loop used in the Constant Power
version of the SA3000 Vectorregulator.It is entered in radians/second where 1=1 radian.
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Appendix B

Continued

Vector Algorithm Gain Variables

The vector algorithm gain variables are used to adjust the gain of the vector control algorithm. The no
load stator current variable can be generated automatically by using the enable tuning commandin
register 100/1100. The value generated by the system should not require adjustment.If this valueis
modified outside of acceptable limits, the new value will be ignored and the last acceptable value

entered will be used. Bit 8 in warning register 203/1203 will also be set to indicate the value entered
wasinvalid.

STATOR_IZ_E1% - No Load Stator Current

Default Current Value: 0

Low Limit: 0

High Limit: 8486

Step: 1

The value in this variable represents the amount of magnetizing current(flux). It is entered in amps

times 10. For example, a no load stator current of 10 amps is entered as 100.

Verifying STATOR_!IZ_E1% When Using High Slip Motors

Thevalue in local tunable STATOR_IZ_E1% (no load stator current) is generated automatically by the
system bysetting the Enable Tuning bit in the Drive Control register (register 100/1100, bit 1,
PMI_TUN@). However, if you are using a high slip motor, the value calculated for this variable may not
be correct. It is important that you verify the value in this variable using the following procedureif you
are using a high slip motor.

 

Step 1. Command the motorto its synchronous speed with no load. Synchronousspeedin
RPM = 120 x fo/no. of motor poles, where fo = rated motor frequencyin hertz.

Step 2. At synchronous speed, monitor motor voltage using register 209/1209.

Step 3. Modify the value in STATOR_IZ_E1% until motor voltage is approximately 97% of rated motor
voltage.

Example:

The following example applies the above procedureto verify the value of STATOR_IZ_E1% for a 60 Hz,
four-pole high slip motor with a rated motor voltage of 460V, a rated speed of 1755 RPM,andratedfull
ampsat 11.9 amps.

Step 1. Command the motorto its synchronous speed with no load
Synchronous speed = 120 x 60 / 4 = 1800 RPM
Command = (1800/1755) x 4095 = 4200 counts.

Step 2. At synchronous speed, monitor motor voltage using register 209/1209.

Step 3. Modify the value in STATOR_IZ_E1% until motor voltage is between 427V and 435V. The
highervalue is preferred.

Tuning STATOR_IZ_E1% for Constant Power Applications

For constant powerapplications(i.e., Constant Poweris selected on the Motor Data screen), use the

following procedureto calculate the value for STATOR_IZ_E1%:

Step 1. Set bit 1 in register 100/1100 (Enable Tuning) to one to request the PM! Processorto
calculate the local tunable values. When the calculations have been completed, the system

will set bit 1 in register 200/1200 (Automatic Tuning Complete) to one.

Step 2. Set bit 1 in register 100/1100 to zero.
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Step 3. Commandthe motorto 70% ofits synchronous speed with no load. Synchronous speedin
RPM = 120x fo/no. of poles, where fo = rated motorfrequencyin hertz.

Step 4. With the motor at synchronous speed,setbit 10 in register 101/1101 (Enable

STATOR_IZ_E1% Tuning) to one. The system will tune the value in STATOR_IZ_E1% and set
bit 10 in register 201/1201 to one whenthe value in STATOR_IZ_E1% has been successfully
tuned.

Step 5. Set bit 10 in register 101/1101 to zero.

NOTE:If the system is unsuccessful in tuning the value for STATOR_IZ_E1%,it will set bit 5 in register
203/1203 (Tuning Aborted Warning). This can occurif the motor speedis less than 50% of synchronous
speed, the motor speed is greater than or equal to 80% of synchronous speed, or the magnetizing
currentis still in saturation at that speed.

SLIP_ADJ_E3% - Slip Adjustment

Default Current Value: 850

Low Limit: 500
High Limit: 1500
Step: 1

Rotorslip is calculated automatically by the system. The valuein this variable is used to adjust the
resulting rotorslip value. As this value is increased, higher stator frequency is produced. Notethatslip
may vary with rotor temperature. This value may be changed through an application task to

compensate for temperature changes. A value of 1000 correspondsto a gain of 1.000.

D-C Bus Variables

The programmerselects the values in the following variables to determine the drive’s response to
changesin the D-C bus. Note the following relationship must be true or a drive warning will be
generated (register 203/1203, bit 8): PLT_EOQ%<UVT_E0Q%<OVT_E0%. For more information about
internal D-C bus control, refer to the appropriate SA3000 Power Modules manual.

OVT_E0% - Over Voltage Warning Threshold

Default Current Value: 300

Low Limit: 300

High Limit: 1000

Step: 1

A drive warning is generated (203/1203,bit 0) if DC bus voltage exceeds the value storedin this

variable. It is entered in volts. This value should be set below the hardware overvoltage fault limit
(900V for Medium Power A-C Power Modules; 925V for High Power A-C Power Modules) and above
the normal operating voltage (displayed in the D-C Bus Voltage feedback register (206/1206)).

This value also selects the starting point at which the system begins reducing the regeneration torque
limit. Bit 4 of the Drive Warning register (203/1203) is also set to indicate the system is limiting torque.

UVT_E0% - Under Voltage Warning Threshold

Default Current Value: 250

Low Limit: 250

High Limit: 825

Step: 1

A drive warning is generated (203/1203, bit 1) if D-C bus voltageis less than the value storedin this

variable. It is entered in volts. This value should be set above the value selected for the Power Loss
Threshold variable.
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This value also selects the starting point at which the system begins reducing the motoring torque
limit. Bit 4 of the Drive Warning register (203/1203)is also set to indicate the system islimiting torque.

PLT_E0% - Power Loss Fault Threshold

Default Current Value: 250

Low Limit: 250
High Limit: 825

Step: 1

A drive fault is generated (202/1202, bit 6) if D-C bus voltage drops below the value storedin this
variable. This value should be set to 100V below the normal operating voltage of the bus (displayed in

the D-C Bus Voltage Feedback register (206/1206)). It is entered in volts.

VRT_E0% - Voltage Ripple Warning Threshold

Default Current Value: 14

Low Limit: 10

High Limit: 16

Step: 1

A drive warning is generated (203/1203,bit 3) if ripple (voltage variation) on the D-C bus exceeds the
value stored in this variable. This diagnostic is operational after the bus has reached steadystate. This

is intended to be used to detect an input phase loss in the converter section if a three-phase A-C input

is used, howeverthis can also be used with a commonbussupply.It is entered in volts. When
deciding what value to use for PLT_EO%, recall that the instantaneous changein voltage on the bus
capacitors in the Power Module cannot exceed 100V.

Resolver Gain and Balance Variables

The resolver gain and balance variable values are used to compensate for varying lengths of resolver
wiring. The balance value can be generated automatically by commandingthe resolvercalibration test
in register 101/1101. The gain value will be generated automatically wnen the RES_GAN% variable is
equalto zero, i.e., on power-up. Refer to the Power Module Interface Rack manual for more information
on the calibration procedures.

Note that the Distributed Power Systems are designed to be used with the Reliance resolvers
described in the PMI Rack manual. The validity of the results of these calibration procedures are not
guaranteedif resolvers other than those described are used.

RES_GAN%- Resolver Gain

Default Current Value: 0

Low Limit: 0

High Limit: 255

Step: 1

Whenthevalue in RES_GAN%is equalto zero, the gain tuning procedure is performed automatically
by the operating system. The default CURRENTvalue is 0. The value ranges from 0-255 counts, with 1
count representing .15 volts of gain. It is recommendedthat this value be generated using the
auto-tuning procedure because the PMI Processor can take into accountthe entire resolvercircuit
whensetting the proper gain value.If the value is adjusted too low,a drive fault will be generated
(register 202/1202,bit 8). If the gain needs to be re-calibrated, reset the value of RES_GAN% to zero.
However, do notreset the value of RES_GAN% to zero while the inner loopis running(i.e., TRQ_LON@
is set) or a drive fault will be generated (register 202/1202,bit 8).
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e RES_BAL% - Resolver Balance

Default Current Value: 0

Low Limit: 0
High Limit: 79

Step: 1

The RES_BAL%local tunable contains the value of the resolver balance,i.e., the amount of
capacitance(in pF) that is to be added to the sine or cosine channelof the resolver to compensate for

wiring. Valid values are from 0 to 79, with 0 representing the fact that balance tuning has not been
performed. Values from 1 to 39 add capacitance to the cosine channel, while values from 41 to 79 add
capacitanceto the sine channel. Each integer value represents 100 pF as shownin figure B.1.
 

 
 

Tuning

Not Done

0 i 39 40 41 79

| | | | |
3900 pF 100 pF 0 pF 100 pF 3900 pF

|| |

Addedto Cosine Channel Added to Sine Channel  
 

Figure B.1 - Capacitance Used for Resolver Balancing

Diagnostic Variables

The programmerenters the valuesin the diagnostic variables to establish thresholds at which drive
warnings are generated.

e@ GIT_E1% - Ground Current Warning Threshold

Default Current Value: 100

Low Limit: 10
High Limit: 2000

Step: 1

A drive warning is generated (203/1208,bit 4) if ground current exceedsthe value storedin this
variable. This value should be set above the value in the ground current feedback register (208/1208)
after the drive is operational. It is entered in amps times 10. For example, 50.1 ampsis entered as 501.

e IST_E1% - Current Sharing Warning Threshold

Default Current Value: 600

Low Limit: 10

High Limit: 2000
Step: 1

A drive warning is generated (203/1203,bit 6) if the motor output current is less than the value stored

in this variable. This variable is only used when High Power A-C Power Modules are connectedin
parallel. lt is entered in amps times 10. For example 50.1 ampsis entered as 501.
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Appendix C

$SA3000 Control Algorithm

SA3000 drives and SA3000 Parallel Inverters regulate current (torque) to A-C motors using a vector regulation
algorithm. (In SA3000 drives, the output of drive A controls the drive A motor, and the outputof drive B
controls the drive B motor. In SA3000 Parallel Inverters, the output of drives A and B are locked togetherto
control one motor.) This algorithm, also referred to as a minor loop or a regulator, is described below and
illustrated in the block diagrams onthe following two pages.

The UDC application control task passes the torque reference command in TRQ_REF% (102/1102) to the
PMI, where a value of +/—4095 corresponds to the motor overload ratio amps specified for the motorin

parameter configuration. For SA3000 Vector and Constant Powerdrives, drive A and drive B each receive
their torque reference from separate speed loops in the UDC module. For SA3000Parallel Inverters, there is

only one speed loop supplying the same torque reference to both drive A and drive B.

In vector control, the motor currents are separated into two components,Iq and Id. The lq component

producesthe torquein the motor while the Id component is the magnetizing current which producesthe flux
in the motor.

The Id componentis normally calculated by the PMI Processor based on the no-load stator current
configuration parameter entered by the programmer. (For SA3000 Parallel Inverters, Id is calculated only in
the primary PMI.) The programmercan select to calculate Id in the UDC task instead in order to operate the
motor at speed ratios up to 2:1 (motor speed/base speed) or to control the flux directly. For constant power
operation at speed ratios up to 4:1, the programmer can select to have the PMI calculate the value ofId using
integrated motor voltage feedback. The vector algorithm combines the !d and Iq components to produce a

vector that is equal to the total current required by the motor to produce the desired torque.

The vector algorithm calculates the electrical phase position of the current reference. This is determined from
the Id and Iq reference vector, the motor speed feedback, and theslip calculation. The outputs of the vector
algorithm are three current reference signals, one for each phase of the motor.

These current reference signals are compared with the current feedback signals, producing error signals

which feed proportional + integral function blocks. The output of these blocksis a voltage reference. The
voltage signal is further conditioned by a harmonicinjection signal designed to reduce the harmonic content
of the drive’s output. The conditioned voltage reference is then compared against a triangle wave. The output
of the comparator block is a PWM waveform, which drives the powerdevicesin the inverter bridge to pass

current to the motor.
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Appendix C

$SA3000 Vector Algorithm Block Diagram
Parallel Inverters
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Appendix D

Status of Data in the AutoMax Rackafter a

STOP_ALL Command or STOP_ALLFault

 

 

 

 

 

 

 

 

 

 

     

AutoMax PMI

Processor UDC Module Processor

LOCALtunable variables retained retained retained

LOCALvariables retained reset to 0 N/A

non-volatile are
COMMON memory variables retained; others are N/A N/A

reset to 0

. . . inputs retained and
memory les(including UDC dual port updated; outputs are see below all |/O is reset to 0

ry. resetto 0
Input values, including:
Feedbackregisters

UDC/PMI communication status retained retained N/A
registers

UDC Error Log info

Output values, including:
Commandregisters
Application registers
ISCR registers reset to 0 reset to 0 N/A

Scan-per-interrupt register
Scans-per-interrupt counter

Parameter configuration variables N/A retained N/A

UDCtest switch information N/A retained N/A

D/A setup configuration N/A retained N/A

Operating system retained retained retained   
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Appendix E

Torque Overload Ratio Parameter Precautions

The maximum RMScurrentthat will be generated by the Power Module based on the Torque Overload Ratio
entered must be within the limits of the selected Power Module or a warning will be generated. In some
cases, however, the internal limit checking rules may be too conservative and generate a warning even when
the Power Module Rated Current and Torque Overload Ratio values are consistent.

internal limit checking for this parameter cannot be performed more accurately because the magnetizing

componentof the current(Iz) is not available until tuning is enabled in the PMI. Tuning,in turn, cannot be

performed until the parameter object file and UDC task have been loaded to the UDC.

To determine the specific value of maximum RMScurrent that can be supplied by the Power Module at a
given Torque Overload Ratio level, use the following equation.If the result is less than or equal to Power
Module Rated Amps(at the selected carrier frequency), you can ignore the warning.

Maximum RMS Current =
Squarerootof [(Torque Overload Ratio/100)? x (Rated Motor Current? — tz2)] + Iz? ]

WhereIz is the magnetizing current component of the Power Module output. Iz is stored in tunable variable
STATOR_IZ_E1%. The value for this variable can be generated by enabling tuning in register 100/1100,bit 1.
Note that you must load a complete parameter objectfile and UDC task to the UDC module before you can
enable tuning.





Appendix F

The VDC Input Rangeand Carrier Frequency Limit
for Each SA3000 Power Module

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Carrier
VDC Frequency

Power Module Part Number Input Range Limit

805412-26 (14A @ 2 kHz) 776 VDCin 310 - 900 2-8 kHz

805412-24 (17.5A @ 2 kHz) 621 VDC in 310 - 800 2-8 kHz

805412-36 (28A @ 2 kHz) 776 VDCin 310 - 900 2-8 kHz

805412-34 (35A @ 2 kHz) 621 VDC in 310 - 800 2-8 kHz

805412-6 (56A @ 2 kHz) 776 VDCin 310 - 900 2-8 kHz

805412, -1, -2, -3 (70A @ 2 kHz) 460 VACin 310 - 800 2-8 kHz

805412-4 (70A @ 2 kHz) 621 VDCin 310 - 800 2-8 kHz

805412-6 (112A @ 2 kHz) 776 VDCin 310 - 900 2-8 kHz

805413, -1, -2, -3 (140A @ 2 kHz) 460 VAC in 310 - 800 2-8 kHz

805413-4 (140A @ 2 kHz) 621 VDCin 310 - 800 2-8 kHz

805414, -1, -2, -3 (240A @ 2 kHz) 460 VACin 310 - 800 2-8 kHz

805414-4 (192A @ 2 kHz) 776-800 VDCin 310 - 900 2-8 kHz

805414-4 (240A @ 2 kHz) 621 VDCin 310 - 800 2-8 kHz

803430-S (534A @ 2 kHz) 776 VDC in 310 - 925 4 kHz

803430-T (972A @ 2 kHz) 776 VDCin 310 - 925 4 kHz

803430-V (1457A @ 2 kHz) 776 VDCin 310 - 925 4 kHz

W/D 30395-11 (534A @ 2 kHz) 776 VDCin 310 - 925 4 kHz

W/D 30395-12 (972A @ 2 kHz) 776 VDCin 310 - 925 4 kHz

W/D 30395-13 (1457A @ 2 kHz) 776 VDCin 310 - 925 4 kHz  
 





Appendix G

Constant Power Parameter Entry Example

 

 

   

 

 

 

 

 

   
 

         

4 Overload Torque
628ft Ib

506 ft Ib

Rated Torque 314 ft lb
acoov- — __ _ _ Volts __ oo

' \ 266 ft Ib

425 ft Ib

390V 7 , .

! NN

/ ~“en 373ft Ib

Amps / 314A ae . 248 ftlbpssof

| \280A-o2270A 220 ft Ib

FEE ee260A

‘,
/ Rated Motor Voltage 390 230A

i Maximum MotorVoltage 460

/ Total Current Rating Points 5
/

i

/ Speed Current Overload

Base 318 314 200
/ S1 375 280 190

S2 700 270 160
/ S3 1100 260 150

/ S4 1200 230 150

RPM
4 | tt

318 375 700 1100 1200

Base $1 $2 $3 $4

 
 





Appendix H

New Featuresin Version 1.2

The SA3000 Version 1.2 software includes support for SA3000 Parallel Inverter drives.
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