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AC DRIVE PRODUCT
WARRANTY

Baldor Sweodrive warrants that the drive products sold will be free from defects in
material and workmanship and perform to Seller’s applicable published specifications for
a period of two (2) years from date of shipment from Seller’s plant. Seller extends this
limited warranty to each buyer of the drive for the sole purpose of resale and to the
original purchaser for use. (Use shall be defined as installation and application of power.)
The liability of Seller hereunder shall be limited to replacing or repairing, at its option, any
defective units or parts thereof which are returned F.O.B. Seller’s plant, Bellevue,
Washington. In no event shall Seller be liable for any consequential or incidental
damages.

Equipment or parts which have been subject to abuse, misuse, accident, alteration,
neglect, unauthorized repair or installation are not covered by warranty. Seller shall make
the final determination as to the existence and cause of any alleged defect. No liability
is assumed for expendable items such as fuses. No warranty is made with respect to
custom equipment or products produced to Buyer's specifications except as specifically
stated in writing by Seller in the contract for such custom equipment.

This warranty is the only warranty made by Seller with respect to the goods delivered
hereunder, and may be modified or amended only by a written instrument signed by a
duly authorized officer of Seller and accepted by Buyer.

Warranty of any product purchased by Seller from others is limited in time and scope to
any warranty given Seller by such suppliers.

Except as hereinabove provided, SELLER MAKES NO WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.



1.0

1.1

12

GENERAL INFORMATION
INTRODUCTION

The purpose of this manual is to provide installation, start-up, operating and
maintenance instructions for a Model 714-XX-110 SWEODRIVE AC Brushless
Servo Drive. The 714 series drive are expressly designed to drive permanent
magnet synchronous ac motors equipped with Tachsyn (TM) position and velocity
transducers. Each drive is factory tested and adjusted to operate the brushless
ac motor specified on the title sheet. Proper settings of drive system adjustments
are summarized on a setup sheet, included herein.

Manual Sections 1 through 4 contain a general explanation for a Sweo ac
brushless drive. The Title page, Fuse List, (section 5) and Drawing list (section 6
with attached drawings, including setup sheet) contain information specific to this
drive system.

SAFETY NOTICE
WARNING

This equipment contains voltages which may be as high 800 volts and
rotating parts on motors and driven machines. High voltage and
moving parts can cause serious or fatal injury. Only qualified
personnel familiar with this manual and any driven machinery should
attempt to start-up or troubleshoot this equipment. Observe these
precautions:

1. USE EXTREME CAUTION, DO NOT TOUCH any circuit board, power
device or motor electrical connection without insuring unit is properly
grounded and no high voltage is present. DO NOT apply ac power
before grounding per instructions herein. DO NOT open cover for 2
minutes after removing ac power to allow capacitors to discharge.

2. BE CERTAIN that possible violent motion of motor shaft and driven
machinery due to improper control operation will not cause injury to
personnel or damage to equipment. Peak torques of several times
rated motor torque can occur during a control failure.

3. Motor circuit may have high voltage present whenever ac power is
applied, even when motor is not rotating.
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DRIVE DESCRIPTION (See Figure 1, Drawings 7148 & 7153)

The 714 series drives are especially adapted for high performance industrial servo
control systems. They operate directly from three phase 460 VAC power and can
control a 5 to 40 HP permanent magnet synchronous ac motor. Operation on a
single phase power source with reduced performance, is also possible. Outline and
mounting dimensions of the drive enclosure is specified on drawing 7153.

The drive consists of the following major elements in a compact enclosed
assembly:

1. Mounting base with grounded heat sink, on which are mounted: bus
capacitors C1 through C3, the main power transistors Q1, Q2, and Q3,
output current-sensing resistors R2 and R3, three phase diode bridge BR1,
input filter inductor L1, soft start resistor R1, soft start bypass SCR (part of
Q5 module), regenerated energy regulator transistor Q4 and the power
terminal block. Units rated over 20 amps rms also have a fan for circulation
of cooling air.

2. Base drivers A5, A6 and A7 mounted over the three main power transistor
modules.

3. Swing-out circuit mounting plate with mod-demod assembly A4 and power
supply assembly A3 mounted on the inside surface.

4. Control board A1 mounted on the outside surface of the swing-out plate.

The functional block diagram of Figure 1 and drawing 7148 shows the internal
connection of the elements listed above.

INTERCONNECTIONS

Figure 2 illustrates typical connections from a drive to: ac power, customer I/O
signals and a brushless motor. The interconnection diagram specific to this
particular drive system is among the drawings included at the end of this manual
(see Section 6). All power connections are made to the terminal block at the end
of the drive. All signal connections are made to plug-in terminal strips J1 and J2
on control board A1.
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INDICATORS, ADJUSTMENTS AND TEST POINTS

Drive status and fault LED indicators are located on conirol board, A1. All
adjustments are made with the pots and jumper located on control board A1. The
40 pin personality platiorm PL1 plugs into control board A1 and contains all
selected components for a particular drive and motor combination. Test connector
J6 and board edge testpoints TP1 - TP6 provide setup, adjustment and monitoring
points as identified in Figure 2.

DRIVE CIRCUIT FUNCTIONAL DESCRIPTION (See Figure 1)

The functional arrangement of the drive and ac motor is given in Figure 1. The
voltage and frequency for the motor is generated by the three main power
transistor pairs Q1, Q2 and Q3. The transistors convert dc voltage to three phase
ac voltage by means of pulse width modulation (PWM). The dc bus voltage is
provided by the three phase diode bridge BR1, inductor L1 and bus capacitors C1
through C3. Input three phase ac power is supplied to bridge BR1 through drive
terminals L1, L2 and L3. Power Supply Board, A3 is powered directly from the dc
bus.

Power Supply Assembly, A3 furnishes several functions:

1) Controls the soft start circuit which limits charging current to the bus
capacitors. This prevents excessive inrush currents when ac power is
applied.

2) Controls the shunt regulator transistor Q4 to prevent an overvoltage
condition on the bus supply by dissipating regenerated energy through an
external resistor.

3) Develops regulated control power to operate the other circuit boards in the
system.

4) Enables drive operation if power conditions are proper.

5) Connects a safety bleed resistor across the capacitor bank when ac line
power is removed.

Each main power transistor pair is controlled and monitored by its associated Base
Driver Assembly 5, A6 or A7. These base drivers amplify the PWM control signals
and monitor the operation of the power transistors for fault conditions. In the event
of an overload condition, the transistors are shut off, there by inherently protecting
the drive against short circuits between outputs and between an output and
ground.
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Motor currents through terminals T2 and T3 are sensed with shunt resistors and
Mod-Demod assembly A4. The Mod-Demod isolates the power circuit from the
control circuits and provides gain and offset trimming of the current feedback
signals.

Three current control loops individually regulate current in the motor phases.
Transistor base signals are produced by modulating the outputs of the current
error amplifiers with the triangle wave generated by the PWM oscillator. The fault
disable logic suppresses transistor base signals when a fault occurs. The
commutation logic transforms the speed error amplifier output into the three
current commands. The commutation and tach feedback signals are developed
from the Tachsyn (TM) brushless transducer output by the signal conditioning
circuitry. Both digital and analog tach signals are generated; the analog tach is
used as the feedback signal for the speed control loop and the digital tach is used
for overspeed protection.

PROTECTIVE FEATURES

This drive includes extensive fault monitoring circuits to insure safe reliable
operation and to aid in troubleshooting. The following latching red LED fault
indicators are supplied:

@1 (D1) Fault at output T1 latches and lights this indicator. Fault may be loss
of adequate transistor base drive, output short or ground fault.

g2 (D2) Fault at output T2 latches and lights this indicator. Fault may be loss
of adequate transistor base drive, output short or ground fault.

@3 (D3) Fault at output T3 latches and lights this indicator. Fault may be loss
of adequate transistor base drive, output short or ground fauit.

+15(D4) Latches and lights upon low or missing +15V or -15V control
power.

OL (D5) Lights when the drive output current exceeds the drive continuous
current ratings for long time periods. User selectable for latching or
current-limit pullback mode.

OS (D6) Latches and lights upon motor overspeed, independent of
tachometer voltage. Overspeed setting is user adjustable.

uv (D7) Lights when a dc bus undervoltage condition occurs.

OV (D8) Lights when a dc bus overvoltage condition occurs.

6
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OT (D7 & D8) The two LEDs D7 and D8 will simultaneously latch and light
when the motor thermostat opens.

All faults indicated by these indicators may be reset either by removing and
reapplying ac power (power-up reset) or by applying a reset input to J1-9.

The following open collector output provides fault status information at J1:

READY Opto-isolated output indicates drive ready. J1-15to J1-16are
closed when the drive is ready, and ready LED D10 is on (see
below).

STATUS INDICATORS AND OUTPUTS

The following green LED indicators show drive status:

READY (D10) Lights when power is applied, no fault conditions exist and
reset is not applied. Normally lights 3 seconds after ac power

is applied or reset is removed.

ENABLE (D11) Lights when either the FWD ENABLE (J1-10) or REV ENABLE
(J1-11) inputs are present.

ADJUSTMENTS

1.9.1 CONTROL BOARD A1

All normal user adjustments are located on the control board A1. Adjust per setup
instructions in Section 2.

R1  CURRENT LIMIT  Adjusts maximum current the drive will supply to the
motor, CW to increase limit.

R2  OVERSPEED Adjusts overspeed setting, CW to increase overspeed

setting.
R3 RATE GAIN Adjusts rate servo loop gain, CW to increase gain.
R4 ZERO TRIM Adjusts zero offset of speed loop input.

R5 TACH SCALE Adjusts scale factor of drive tach feedback, CW to
increase tach signal.



R6

MAX SPEED

1.9.2 MOD-DEMOD A4

Adjusts max motor speed for a given speed command
input, CW to increase motor speed.

These adjustments are factory preset and normally require no field adjustment.

R14
R15
R30
R29

1.9.3 TACHSYN PHASING

T3-OFFSET
T3-SCALE
T2-OFFSET

T2-SCALE

Adjusts offset of T3 current signal.
Adjusts scale factor of T3 current signal.
Adjusts offset of T2 current signal.

Adjusts scale factor of T2 current signal.

This motor adjustment requires setting only if the motor is not shipped directly from
the factory. The drive includes an alignment mode to check and adjust phasing
between the tachsyn and motor. The adjustment procedure is given in section 2.4
of this manual.
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INSTALLATION AND START-UP

Check motor nameplate and power source voltage to insure they match the drive
nameplate and information contained in this manual. DO NOT USE THIS DRIVE
ON ANY OTHER VOLTAGES OR MOTORS without factory approval.

MOUNTING (See Drawing 7153)

This drive is designed for panel mounting. Mount in a clean dry enclosure with an
internal ambient temperature of not greater than +50 degrees C. DO NOT mount
drive above transformer or other heat source. DO provide 2" minimum clear area
above and below the drive to allow free flow of air over heat sink on the back of
the enclosure. :

Mounting dimensions are shown in drawing 7153. Note that both power and
signal connections are made at the end of the drive. Provide access to the front
of the module to adjust potentiometers and to observe indicators. Allow room for
swinging the hinged circuit board panel out to gain access to the power
components.

WIRING

All wiring shall be in accordance with the National Electric Code and applicable
local codes. External or remote motor overload protection must be provided in
accordance with the National Electrical Code, or equivalent. Install wiring as
shown in Figure 2 and the Interconnect Diagram included in the Drawings section
(Section 6) of this manual.

POWER WIRING

This drive requires input power protection in the form of either a circuit breaker or
fuses. Recommended sizes and types of circuit breakers and fuses for this
particular drive are given in section 5.0

Connect drive terminals L1, L2 and L3 to the load side of the customer supplied
protective device. The drive may be powered with nominal 460 VAC line-line three
phase power or single phase power. Phase sequence of incoming power is not
important. If single phase power is to be used, connect power to drive terminals
L1 and L2. Note that drive capacity is restricted to 60% of normal when operated
on single phase power.

Wire the three phase motor stator to drive terminals T1, T2 and T3 using

appropriately sized wire. Connect the drive to the motor either directly or indirectly
through a dc rated contactor. A motor circuit contactor is recommended whenever

10



a positive disconnection is required to prevent motor motion which could pose a
safety hazard to personnel or equipment.

Ground both the chassis ground lug and motor frame to machine or plant ground
with the same sized wire used for the ac connections.

High inertia and overhauling loads require an external regeneration resistor with
suitable fuse or breaker protection. Minimum resistor resistance is limited by the
regeneration capacity of the drive. Dissipation rating of the resistor must be
selected to suit the average regeneration of overhauling load. The protective fuse
or breaker must be rated at 800 VDC minimum with sufficient capacity to interrupt,
in the event of a control failure, a continuous connection of the resistor across the
dc bus (560 to 700 VDC). Sweo Controls supplies a number of kits for this
purpose, see section 5 for recommendations. Connect regeneration resistor and
associated fuse or breaker between drive terminals R1 and R2.

2.2.2 SIGNAL WIRING

All motor signal and control wires are terminated on plug-in terminal strip J2. Use
twisted shielded pairs and triplets as shown in Figure 2, with shields terminated on
drive end only. Maximum cable length between J2 and the ac motor is 150 feet
using shielded cable with 22 AWG minimum wire size and maximum wire to wire
capacitance of 60 pf/foot.

All customer control and signal wiring is terminated on plug-in terminal strip J1.
Common on this terminal strip is isolated from the power circuits and grounded to
the chassis. All signal and control inputs are relative to chassis common except
the Buffered Speed Command Input, the opto-isolated Fwd. Enable, Rev. Enable,
and Reset inputs, and the opto-isolated Ready output.

Speed Command is applied at terminals J1-4 & J1-5. Standard scaling for this
signal is: 10V +2 V = Max Speed. This input is buffered to provide 40 db
minimum common mode isolation up to +15 volts common mode input relative to
common. Either input may be grounded at the signal source so long as the
common mode range is not exceeded.

The J1-6 and J1-17 Tach Outputs are available for speed monitoring or metering.
The J1-6 output is a buffered Absolute Value Tach and the J1-17 output is a
Bipolar Tach. Both outputs have the same scaling as listed on the set-up sheet
(see section 6.0).

The J1-9 Reset, J1-10 Foreward Enable, and J1-10 Reverse Enable are all bipolar

opto-isolated inputs with J1-12 as a common return. J1-12 may be connected to
+24 \VDC (J1-19) or Common (J1-20) depending on whether HIGH = ON or LOW

1
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= ON inputs are preferred. The J1-9 Reset input may be used to reset any fault
condition except power supply loss. This input must be open to operate the drive.

CONTROL BOARD JP1 JUMPER SELECTION

This jumper selects a latching or non-latching mode for the D5 overload indicator.
A push-on jumper in place sets the drive in the latching mode which shuts down
the drive in the event of overload. The non-latching mode with JP1 open reduces
the current fimit in the event of extended drive overcurrents to protect the drive
without latching. Drives are factory set with a jumper in place for the latching
mode. »

TACHSYN PHASING ADJUSTMENT

The tachsyn. feedback device on the motor.shaft must be precisely aligned for
proper operation of the system. Normally all motors shipped directly from Sweo
Controls are aligned by the factory. Any Pacific Scientific motors are always
aligned by Pacific Scientific and may also be used without alignment. Any other
motors including motors used previously with the older style of Sweo drives sold
before July, 1989 must be aligned per the following procedure.

WARNING: THE INTERCONNECTION OF THE MOTOR TO AXIS
MODULE IS CRITICAL TO THIS PROCEDURE. SEE THE
INTERCONNECT DIAGRAM INCLUDED IN SECTION 6 FOR THE
PRORER CONNECTIONS OF THE MOTOR AND TACHSYN.

PROCEDURE:

With the motor electrically connected to the drive and the motor shaft disconnected
from its load, connect ac power to the drive with enable inputs J1-10 and J1-11
open. Connect the tachsyn align input J1-13 to common (J1-20) to put the drive
in tachsyn align mode. Connect a voltmeter from TP1 to common and adjust R1
(Current Limit) to the recommended tachsyn alignment level listed on the set-up
sheet for the drive and motor (see section 6.0). Enable the drive with the
application of voltage to J1-10 and J1-11. This will cause current to flow through
motor windings T2 and T3 while in alignment mode. The current level in this mode
is set by the adjustment of R1. The motor shaft will rotate to a position of
minimum torque; rotate the shaft slightly about this position by hand to confirm that
motion is unrestricted by friction.

To check for proper tachsyn phasing, observe the commutation LEDs D11 and
D12 on the control board. Rotate the motor shaft slightly back and forth from its
minimum torque position by hand. D11 and D12 should alternately light as the
shaft is moved. In addition, an exact measurement of tachsyn alignment may be

12
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made by checking the voltage at connector J6-10 relative to common (J6-20 or J1-
20). This voltage will be less than + 0.05 VDC with either D11 or D12 lit for a
properly aligned tachsyn.

If the phasing requires adjustment, loosen the 3 clamps holding the tachsyn stator
to the motor end-bell and rotate the stator until the above criterion is met. Re-
tighten the clamps and re-check the voltage at J6-10 to confirm proper alignment.

An alternative to using the commutation LEDs is to check the tachsyn output on
the J6 connector. A properly phased tachsyn will give these three voltages:

J6-9 to J6-20 +25to +3.5VDC
J6-10 to J6-20 Less than + 0.05 VDC
J6-11 to J6-20 251t0-35VDC

Aiter the alignment procedure is completed, disable the drive and open the
connection to J1-13 to take the drive out of alignment mode. Re-set the current
limit pot R1 to the position specified in the set-up sheet.

CONTROL BOARD POTENTIOMETER ADJUSTMENTS

Make all measurements described below with DVM common on J1-20 or J6-20
except as otherwise noted. Use either the testpoints TP1-TP6 along with the J1
connector at the board edge or the J6 test connector near the center of the board
for adjustments. See Setup Sheet in section 6 for factory recommended settings.
Complete drive set-up should be done in the order listed on the Set-up sheet.

25.1 R2 OVERSPEED - TEST POINT TP2 OR J6-4

Make this adjustment with ac power applied, READY on, and both enable inputs
open or disconnected (FWD & REV off). Set potentiometer R2 for desired
overspeed setting, up to the maximum overspeed allowed per the attached set up
sheet.

CAUTION:

MECHANICAL DAMAGE MAY OCCUR AT MOTOR SPEEDS
ABOVE THE MAXIMUM OVERSPEED ALLOWED

25.2 R1 CURRENT LIMIT - TEST POINT TP1 OR J6-4

Use set-up of 2.5.1. Set potentiometer R1 for desired Current Limit up to the
maximum per attached set up sheet.

13



25.3 R3 RATE GAIN - TEST POINT TP3 OR J6-6

The gain setting listed on the set-up sheet may be made using the set-up of 2.5.1.
First re-set the Current Limit (R1) to 1.0 VDC per 2.5.1. Jumper TP4 to J1-1 and

. jumper J6-19 to J6-20. Check first that the D10 READY indicator is off then enable
the drive in the FWD and REV directions with the J1-10 and J1-11 inputs. Adjust
R3 to give the desired setting measured at TP3. Remove the enable inputs from
J1-10 and J1-11 then disconnect the two jumpers. Re-set the current limit pot R1
to the desired setting per 2.5.1.

To adjust Rate Gain for a load other than that indicated in the setup sheet,
complete other adjustments below, then enable drive and apply step speed
commands. Observe the motor tach output at J6-3 with an oscilloscope and set
R3 for the desired response, adjusting CW to increase gain setting. Too CW a
gain setting will cause overshoot and may cause oscillations in the drive; too CCW
a setting will cause sluggish response. If load is variable in the application (e.g.,
the coupling‘ratio between motor and load can change), check gain setting with
both extremes of load and select best compromise between ideal settings for each
load. Measure resulting gain setting using procedure described above, and record
on setup sheet for future reference.

2.5.4 R4 ZERO TRIM - MONITOR MOTOR SHAFT ROTATION

With ac power applied and READY on, apply zero speed command and activate
both Fwd and Rev Enable inputs; then adjust R4 for zero motor shaft rotation.

255 R5 TACH SCALE-TEST OUTPUTS J1-17 OR J6-3

With setup per 2.5.4, increase speed command to cause tach output measured
with DVM at J1-17 to agree with requirement on set-up sheet in the input column
to within + 0.1 volt. Then using an independent tachometer, adjust R5 until the
motor speed agrees with the speed on the output column of the setup sheet. A
check of this adjustment may be made by connecting a voltmeter from J1-17 to
J1-6. The reading should be less than +0.05 VDC, confirming that the digital tach
and the tachsyn speed output have the same scaling.

2.5.6 R6 MAX SPEED - TEST POINT TP6 OR J6-1
With setup per 2.5.5 and after Zero Trim adjustment (2.5.4) is complete, raise

speed input to desired maximum voltage, then adjust R6 to attain desired
maximum speed measured with DVM at J1-17.

14
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CURRENT COMMAND CONFIGURED DRIVES

These brushless motor drives may be factory configured to operate in a current
command mode by proper factory selection of the PL1 platform components (see
Section 2.7). This type of configuration allows the speed control loop to be
included in user circuitry external to the Sweo drive. Check the setup sheet in
Section 6.0 to see if the particular drive supplied with this manual is configured for
a current command.

Drives configured in this manner are operated by the input of a voltage to the
differential inputs J1-4 to J1-5. The drive output current will be proportional to the
input command with the input to output scaling given on the setup sheet.

Current com:nand configured drives should be set up with the same procedure as
outlined in section 2.5 for speed command configured drives. The functionality of
some of the potentiometer settings is slightly different as listed below:

RATE GAIN R3:  This pot is not used.

ZERC TRIMR4: This pot adjusts for offsets in the zero current
command.

MAX SPEED R6: This pot adjusts the scaling of the input
current command at J1-4 to J1-5.

PL1 PERSONALITY PLATFORM PLACEMENT (Figure 4)

The 40 pin PL1 personality platform is located near the center of the A1 control
board on the outside of the drive. This platform contains all factory selected
components needed to customize any brushless drive to the particular motor and
application. All drives are shipped from the factory with this platform in place, and
the only case in which the user will need to change it is when the drive
configuration is changed.

Each platform is marked with a part number on both the front and back which is
unique to the particular components on the platform. This part number should
agree with the part number listed on the setup sheet in Section 6.0 for this
particular drive. Contact the factory if any change in the drive configuration is
required.

When the platform is plugged in, care must be taken to line up pin 1 of the
platform, marked in white, with pin 1 as marked on the A1 control board. See
Figure 4 for an outline of the platform. If the platform is replaced with one of a
different part number, the drive must be set up per a new setup sheet on which
the particular platform part number being used is referenced. See section 2.5 for
the setup procedure.
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WHITE MARKING

1 /O-— Riol —O
2 O—1 Ri02 —=O
3 O—1 R103 —O
4 O—_ Ri4 —=O
3 O—__ RIS —=O
§] O— Rig6 —O
7 O— Ri07 ——O
8 O— Ri08 —™0
8 O—- Ri0g —=O
10 O—-_ Rii0 —=0
11 O—- Riit —>0
12 O—— Cll2 ——O
13 O—— C113 —=0
14 O—__Ril4 —=O
15 O—— Cl15 —0O
16 O—__Riig ——0O
17 O— Rt117 ——0
138 O— BRi18 —O
18 O—i_Ri13 —0
20 O—_ R120 —O
FIGURE 4
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PL1 PLATFORM OUTLINE
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3.1

3.2
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THEORY OF OPERATION
MOTOR ASSEMBLY

The ac permanent magnet synchronous motor has a 3 phase Y connected stator
as illustrated in Figure 1. The motor rotor position and speed are sensed by a
Tachsyn (TM) mounted on the rear of the motor. This frameless brushless
electromagnetic transducer has its rotor mounted directly on the motor shaft and
its stator is mounted with 3 synchro clamps to the motor rear end-bell. Phasing
of the Tachsyn to the motor is accomplished by loosening the synchro clamps,
rotating the Tachsyn stator and reclamping.

DRIVE BUS POWER SUPPLY (Figure 1 and Drawing 7148)

Drawing 7148 shows the interconnection of the power components. Incoming ac
power, at terminals L1 through L3, is full-wave rectified by diode bridge BR1 then
filtered by inductor L1 and bus capacitors C1 through C3. The inductor reduces
current ripple on the bus capacitors, maximizes input power factor and minimizes
EMI interference which might otherwise be conducted from the drive to the ac
lines. The capacitors store dc bus energy to provide a safe operating voltage for
the power transistors by absorbing a limited amount of regenerated energy.
Normal bus power supply voltages range from 550 VDC under heavy load at low
line voltage to 695 VDC with no load at high line voltage. Motor regeneration will
increase the dc bus voltage causing operation of the shunt regulator which limits
the dc bus voltage below 755 VDC.

Excessive current inrush upon power application is. prevented by the soft start
circuit composed of R1, A8 fuses F1-F2 and the SCR in Q5. Operation of the soft
start function is supervised by power supply A3. The SCR is fired to bypass
charging resistor R1 only after the voltage drop on R1 is less than 30 VDC and the
dc bus is over 450 VDC. Power supply A3 is interlocked with the control board A1
to prevent operation of the main output transistors until the capacitors are charged
and the soft start SCR is turned on.

The dc bus voltage is continuously monitored by power supply A3 which controls
the shunt regulator transistor Q4. When the bus voltage approaches 750 VDC, Q4
is turned on to draw current through the external regeneration resistor thus
dissipating the regenerated energy. The peak energy that can be absorbed is
limited by the maximum resistor current that can be controlled by Q4. The drive
will limit bus capacitor voltage to 750 volts; for example a 20 ohm regeneration
resistor connected to the drive will absorb 28 KW peak.

DRIVE POWER SUPPLY A3 (See Drawing 7148)
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The power supply assembly operates directly from the main dc¢ bus of 400 to 750
VDC derived from the full wave rectified 460 VAC line and accomplishes the

following:

1) Supplies a 27 kHz, 50 VAC RMS regulated square- wave, nominally rated
100 watts for base drive and auxiliary loads.

2) Supplies a precision regulated plus and minus 15.0 VDC supply at 400 mA
each.

3) Supplies a regulated plus 24 VDC for auxiliary relay and dc fan use,
nominally rated at 25 watts total.

4) Delays power supply operation upon power application to ensure the
external dc bus capacitors have charged sufficiently to start the power
supply.

5) Limits the internally regulated intermediate 180 VDC bus voltage and current
levels on a pulse-by-pulse basis. Overvoltage shutdown backs up the
voltage limit in the event of a regulator transistor short thus preventing
excessive output voltages.

6) Provides the gate signal to an external soft start bypass SCR which is
coordinated with ac line voltage presence, bus to line differential voltage,
and bus undervoltage.

7) Generates the base drive current to an external power transistor to shunt
regulate the dc bus voltage during motor drive regeneration.

8) Provide independent opto-isolated status signals for bus undervoltage, bus
overvoltage and shunt regulator transistor drive.

9) Turns on the safety bleed transistor during absence of all ac line power to

connect the dc bus capacitors to an external discharge resistor.

The power supply assembly monitors the soft start resistor voltage and dc bus
voltage for the following conditions:

1)

2)

Soft Start Resistor Voltage over 30 VDC, which inhibits turn on of the soft
start circuit and the power output circuit.

DC Bus Voltage under 450 VDC, which inhibits turn-on of the soft start
circuit and the power output circuit.
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3.5

3) DC Bﬁs Voltage over 750 VDC, which turns on the shunt regulator transistor
Q4.

4) DC Bus Voltage over 770 VDC, which inhibits operation of the power output
circuit.

Conductor spacings on the power supply are sufficient to provide a voltage
isolation exceeding 1000 volts between the power circuit and control circuit
common which is connected to chassis ground.

DRIVE POWER OUTPUT CIRCUIT

The power output circuit consists of six Darlington power transistors connected in
a three phase bridge configuration. Clamping diodes are included on each
transistor to provide a path for load current to return to the dc bus. Two
transistors and their associated clamp diodes are contained in an isolated
mounting type power module. OQutput currents are sensed with the two current
shunts, resistors R2 and R3. The current sensors are 0.01 ohm on drives rated
up to 75 amps peak and 0.005 ohm on drives rated above 75 amps peak.

The output transistors are driven and monitored by the base drivers (A5, A6 and
A7). Control board A1 generates pulse width modulation (PWM) base signals for
control of the transistors. One transistor in each pair must always be off at any
given time to avoid shorting out the bus supply and damaging the output
transistors.

DRIVE MOD-DEMOD A4

The mod-demod assembly consists of two independent and identical
modulator-demodulator circuits for isolating the current feedback signals from the
power circuitry. A carrier frequency of approximately 500 kHz modulates the
voltage developed across a current sensing resistor. The resulting ac signal is
transformer coupled to a demodulator which recovers the original signal. The
offset of the amplified and isolated output is trimmed with R14 for the T3 channel
and R30 for the T2 channel. Gain adjustment is provided to compensate for
component tolerances, (including the sensing resistor) using R15 for the T3
channel and R29 for the T2 channel. These adjustments are factory made with the
gain set for the current scale factor specified in the setup sheet of section 6. The
mod-demod is operated from +15 VDC supplied by the power supply A3.

Conductor spacings on the mod-demod assembly are sufficient to provide a

voltage isolation exceeding 1000 volts between the current sensing resistors and
control circuit common which is connected to chassis ground.
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3.6

3.7

DRIVE BASE DRIVERS A5, A6 & A7.

A base driver assembly consists of two independent base driver circuits, one for
each transistor of a dual Darlington power transistor module. Each channel has
a transformer isolated power supply, an opio-isolated base driver and
collector-emitter voltage desaturation detector.

The isolated +8 VDC power supply is obtained from the 27kHz 50 volt
square-wave source provided by power supply A3. The supply furnishes the
current required for turning on and off the power transistors. The opto-isolated
base driver circuit includes base current limiting which forces the Darlington
transistor to pull out of saturation when its collector current exceeds the transistors
capacity. The base driver circuit also provides a high current reverse base drive
for fast turn off of the power transistor. The desaturation.-detector monitors the
power transistors’ collector-emitter voltage and shuts it off when an overload
current causes this voltage to exceed a safe level. This shutdown creates an
output fault signal which is opto- isolated and sent to the control board A1. Fault
monitoring circuits on the control board shuts down the drive, latches the fault and
turns on the corresponding indication.

CONTROL BOARD A1 (See Figures 1 & 3)
The control board operates to:
1) Provide Tachsyn sensor excitation and signal conditioning.

2) Provide pulse width modulated (PWM) outputs to the base drivers in
response to current loop error signals.

3) Provide three current loops operating from commutated current command
inputs with current feedback from the A4 mod-demod.

4) Commutate the current command developed by the speed loop using the
conditioned Tachsyn outputs from the motor rotor position feedback.

5) Provide a speed control loop to develop the current command from the
speed command and the Tachsyn tach feedback.

6) Provide current command limiter.

7) Provide speed command conditioning.
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8) Provide latching and indication of: overtemperature, overspeed, overcurrent,
control power supply failure, bus undervoltage, bus overvoltage, and output
fault conditions.

9) Provide opto-coupled enable circuits.

+

10) Provide an opto-coupled ready output.

11) Provide a digital tachometer signal independent of the tachsyn feedback
signals for overspeed protection.

All A1 control boards with the same part number are identical. All components
which are selected to suit a particular motor are located on the PL1 plug-in
personality platform located near the center of the control board. All PL1
personality platforms with the same part number are identical. The part number
for each platiorm is on the back of the platform.

3.7.1 TACHSYN SIGNAL CONDITIONING (FOR STANDARD 4 POLE MOTOR)

The Tachsyn is excited through A1J2-5 and 6 at 10 kHz by an oscillator on the
control board. The Y connected Tachsyn output at J2 contains both speed (low
frequency) and position (10 kHz modulated) information which is processed by the
signal conditioner to yield:

1) Two cycle per motor revolution sine wave position output for each phase,
approximately 4 volis peak amplitude. These outputs are phased at 120
electrical degrees to each other (60 degrees of shaft rotation) with a 4 pole
motor and may be monitored at A1J6-9, 10 and 11.

2) Bipolar dc tach output, supplied to the Tach scale pot, A1R5. The scaled
and buffered tach signal is available on A1J1-17 or A1J6-3 with the scale
factor specified on the setup sheet.

3) Logic outputs to the commutation circuit.
3.7.2 OUTPUTS TO BASE DRIVERS

The base signal outputs are PWM waveforms, one for each of the six power output
transistors. These signals are developed by three independent current loops, one
per output phase. The current command for each loop is generated by the
commutation logic which switches the speed error signal in response to the rotor
position information. Current feedback for two phases is supplied from the A4
mod-demod, the third feedback signal is the algebraic sum of the other two
phases. Each current loop sums its respective command and feedback signals
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to produce a current error signal. The current error is compared to a triangle wave
to produce a pulse width modulated (PWM) waveform. Changes in the PWM pulse
widths control the three main power transistor pairs to regulate motor currents.

The current loop compensation components (PL1 R105, R106, R107) are located
on the PL1 personality platform to allow them to be selected to suit the motor
being controlled. All other base driver control circuitry is located on the control
board.

3.7.3 COMMUTATION LOGIC

The signal out of the speed error amplifier is proportional to the torque required
by the motor to maintain commanded speed. A current limit function imposes
bounds on the torque signal to limit the motor current. The torque or dc current
command may be monitored at control board TP1 or J6-15. The commutation
logic, as a function of rotor position, transforms the torque command signal into
three current command signals. The resulting current commands are three phase
12-step sine wave representations of the motor currents. The 12 step sine wave
approximation gives minimal machine torque ripple compared to the more standard
square wave current commands.

3.7.4 SPEED CONTROL LOOP

The speed control loop, shown in Figure 3, accepts a speed command from
differential inputs A1J1-4 to A1J1-5, a tach feedback signal from the tach buffer
(monitored at A1J1-17 or A1J6-3) and a zero trim input from control board Zero
Trim pot R4. The sum of these signals is amplified by the speed error ampilifier.
This error signal is amplified by the integrating amplifier with a rate gain set by pot
R3 and limited by the current limit circuit described in the next section to develop
the current command output.

Some drives,may be configured to operate with a current command at A1J1-4 to
A1J1-5 and no speed control loop. See Section 2.6. On these drives the speed
loop is bypassed and the differential command at A1J1-4 to A1J1-5isused as a
current command rather than a speed command input.

3.7.5 CURRENT LIMITER

%
Peak current is limited by limiting the current command voltage applied to the
commutation logic. The A1 control board current limit circuitry responds to the
current limit levels from four independent control board circuits. The circuit that
supplies the lowest level at any instant in time over-rides all others to give the
current limit in effect. This level may be measured at control board TP1 or J6-4.
The four circuits are as follows:
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1) Current Limit Pot: The pot R1 sets the maximum possible current limit per
the current limit setting listed on the set-up sheet.

2) Regenerative Current Limit: This circuit monitors an input from the Power
Supply A3 to lower the drive output current during motor regeneration at
high speeds. This protects the drive Shunt Regulator Transistor (Q4) and
external Regenerative Load Resistors from overcurrent.

3) External Current Limit: This circuit reduces the current limit to the level of
the voltage input by the user to connector A1J1-14. This input is scaled per
the current scaling listed on the Set-up sheet. When A1J1-14 is left open
this circuit has no effect.

4) Inverse Time Overload: This circuit reduces the current limit level to a
setting corresponding to the continuous rating of the drive under overload
conditions. Drive overload conditions are defined as exceeding 200% of the
continuous drive rating for longer than 3 seconds or 150% of the
continuous drive rating for longer than 60 seconds.

3.7.6 SPEED COMMAND CONDITIONING

Figure 3 illustrates the speed command conditioning circuits. The speed
command signal applied at terminals J1-4 & J1-5 of the control board is buffered
with a differential amplifier. The common mode isolation provided by this amplifier
is a minimum of 40 db for common mode voltages less than +15 VDC.

The speed command input is scaled with the Max Speed pot R6, adjustable for 8
to 12 volts = Max speed. This point is monitored at A1 TP6 or J6-1.

Drives configured for a current command input (See Section 2.6) have the same
input.buffer described above for the speed command.

3.7.7 LATCHING FAULT PROTECTION AND INDICATION

Fault condiﬁéns are detected, latched and indicated by red LEDs on control board,
A1. The following indicators and their associated detectors are provided:

1) @1, @2 or @3: Each transistor base driver fault output is monitored. The
drive shuts down whenever an excessive voltage drop occurs (indicating an
output overload) or driver supply failure occurs. See section 3.6. The fault
is latched and indicated on the appropriate LED indicating which output
connection, transistor pair or base driver caused the fault.

2) +15: A power supply failure detector monitors the +15 volt power supplies.
The drive is shut down whenever either 15 volt supply drops below 12 volts.
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A complete loss of +15 volt power will not cause an indication since the
logic operates on +15 volts, this condition will turn off all red and green
LED indicators.

3)  OL: This LED lights under drive overload conditions as described in 3.7.5.
This LED will only latch and shut down the drive when A1JP1 is in place.
See section 2.3.

4) OS: An overspeed detector compares absolute value of tach voltage to
A1R2 overspeed pot setting. Drive shuts down, latches and indicates
whenever speed voltage exceeds the overspeed setting. Setting of pot
A1R2 can be measured at test point A2 TP2.

5)  UV: Monitors the fault output of power supply assembly, A3, for an
undervoltage fault indication. This condition shuts down the drive and turns
on the UV LED.

6) OV: Monitors the fault output of power supply assembly, A3, for an
overvoltage fault indication. This condition shuts down the drive and turns
on the OV LED.

7) OT (UV & QV): Both the UV and OV LEDs light simultaneously in the event
of drive or motor overtemperature. Overtemperature is indicated by the
opening of either the drive heat sink thermostat TS1 (set at 80 degrees C),
or the motor winding thermostat. Shut down, latch and indication occurs
when either thermostat opens.

3.7.8 ENABLE LOGIC

The control board includes two opto-coupled enable inputs, both of which must
be applied for normal bi-directional motor operation. These inputs operate in a
Foreward - Reverse enable mode. The FWD Enable input to J1-10 enables drive
current and speed in the FWD direction only. The REV Enable input to J1-11
enables drive current and speed in the REV direction only. The definition of FWD
and REV depends on motor connection; see the connection diagram for the
particular drive (section 6.0). J1-10 and J1-11 are bipolar inputs: for connections
see 22.2.

3.7.9 OPEN COLLECTOR READY OUTPUT
An opto-isolated logic output rated 75 mA, 30 VDC maximum is supplied from J1-
15 to J1-16 for external indication of a READY logic condition. This output is

closed when the drive is ready, meaning that no fault outputs are latiched and the
reset input is open.
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3.7.10 F/V CONVERTER
The U34 F/V converter converts the commutation frequency input from the A1

control board to a positive absolute value tachometer signal, which operates the
overspeed circuit and is available for external speed indication.
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4.0 TROUBLESHOOTING

4.1

4.2

WARNING

This equipment contains voltages which may be as high as 800 volts and
rotating parts on motors and driven machines. High voltage and moving
parts can cause serious or fatal injury. Only qualified personnel familiar with
this manual and any driven machinery should attempt to start-up or trouble-
shoot this equipment. Observe these precautions:

1. USE EXTREME CAUTION, DO NOT TOUCH any circuit board, power
device or motor electrical connection without insuring unit is properly
grounded and no high voltage is present. DO NOT apply ac power
before grounding per instructions herein. DO NOT open cover for 2
minutes after removing ac power to allow capacitors to discharge.
ALWAYS check dc voltage between two bus bars on large capacitors
when opening enclosure and bleed down to 10 volts maximum with
resistor before servicing.

2. BE CERTAIN that possible violent motion of motor shaft and driven
machinery due to improper control operation will not cause injury to
personnel or damage to equipment. Peak torques of several times
rated motor torque can occur during a control failure.

3. Motor circuit may have high voltage present whenever ac power is
applied, even when motor is not rotating.

INSTRUMENTS

Most troubleshooting can be performed using only a digital volimeter (DVM) having
an input impedance exceeding 1 megohm. Setup of speed loop response and
evaluation of output current waveforms require a 1 MHz minimum bandwidth two
channel oscilloscope.

TROUBLESHOOTING GUIDE

421 NO READY (RDY) LIGHT AND NO RED FAULT INDICATIONS

1. Check ac power connections and line fuses or breaker. AC voltage at
terminals L1-L2, L2-1.3, L3-L1 must be in the range of 380 to 506 VAC to
operate the drive. If incoming power breaker or fuses are open, remove ac
power and check resistance between L1, L2 and L3 terminals with
ohmmeter. Low resistance may indicate either a failed diode bridge or
SCR. Observe WARNING precautions and replace BR1 or Q5 (SCR
module).
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2. Check supply voltages at test connector J1-1 (+15 VDC) and J1-3 (-156
VDC) relative to common, J1-20. Both voltages must be within +1 volt of
nominal for proper operation.

WARNING

High voltage on electrolytic capacitors C1 through C3 decays slowly.
DO NOT TOUCH. CHECK DC VOLTAGE BETWEEN THE TWO BUS
BARS ON THE LARGE CAPACITORS WITH VOLTMETER and bleed
with resistor to 10 volts dc maximum for safe servicing. DO NOT
REMOVE PLUG A3P2 FROM POWER SUPPLY ASSEMBLY, A3. This
will disconnect the safety bleed resistor, R5 from the dc bus.

Verify that fuses A8F1 and A8F2 are good, then re-apply input power while
observing POWER SUPPLY ON light, located on power supply board, AS.
If this LED does not turn on, check fuse A3F1. If A3F1 is blown, turn off
power wait 2 minutes and replace it. If A3F1 fails a second time, replace
power supply board, A3. If POWER SUPPLY ON light does not turn on and
A3F1 is OK turn off input AC, disconnect plug in J3 and apply power. If
POWER SUPPLY ON light does not turn on replace power supply board A3,
if it does turn on inspect all other circuit boards for control power overloads.

3. Check Reset Input J1-9 to J1-12 and be sure no voltage is applied. Voltage
below +10 volts, relative to common, at either input will prevent Ready.

4, If ac power and resets are OK, switch power OFF for 10 seconds then ON
to reset power supply protection circuitry. Ready should light within 3
seconds.

5. If Ready does not occur with above steps, replace power supply A3 after

observing precautions of (2) above. DO NOT remove any connectors or
boards without removing power and ensuring main bus supply voltage is
less than 10 volts DC.

422 "UV" FAULT INDICATION

This latching fault indication occurs when main bus supply voltage has been too
low, even momentarily.

1. Apply Reset input (momentary input to J1-9) to reset latch. Ready will
occur within 3 seconds after Reset Input is removed if a momentary low bus
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caused the tripoff. Momentary low bus voltage is usually caused by one ac
line opening.

2. If Reset does not clear fault, check that input ac voltage is within the range
380 to 506 VAC line-line. If the line voltage is OK, turn off power, wait 2
minutes and check A8 F1 and F2. If either is failed, replace and apply
power to the drive. If either fuse fails again this indicates faulty power
circuitry and the drive must be returned to the factory for repair.

423 "OV" FAULT INDICATION

This latching fault indication occurs when main bus supply voltage has been too
high, even momentarily.

1. Apply Reset input to reset latch. Ready will occur within 3 seconds after
Reset Input is removed if a momentary high bus caused the tripoff.
Momentary high bus voltage is usually caused by regeneration of the motor
with inadequate or open regeneration resistor circuit. See section 6 for the
factory recommended regeneration resistors for the drive.

424 "g1", "g2" OR "@3" (PHASE) FAULT INDICATION

These faults are usually a result of an excessive load on the drive output. The fault
condition can be permanent occurring when the drive is enabled, or intermittent
occurring randomly during otherwise normal operation.

Make note of which LED is on (0/1, 0/2 or 0/3) and reset the drive by either
turning off and on input power or by momentarily shorting J1-9 to J1-8 (shorting
J9-19 to J9-20 produces the same result). If, after resetting, the drive trips
immediately after enabling, follow the suggestions listed under PERMANENT
FAULTS. If the drive operates normally for a time period before tnpplng again, see
the suggestions listed given INTERMITTENT FAULTS.

PERMANENT @1, @2, OR @3 FAULTS:

1. Power transistor may be shorted. Remove ac power, wait 2 minutes, open
enclosure observing WARNING precautions, bleed capacitor dc voltage to
10 voits maximum with resistor and then shunt the two capacitor bus bars.
Inspect power transistors and base drivers for burned components and
other obvious signs of damage. Test transistors by removing shunt
between bus bars, then measuring resistance from each bus bar to output
terminals T1, T2 and T3 using ohmmeter polarity to back bias power
transistor diodes shown in Figure 1. Any resistance less than 500K ohms
indicates fault in transistor or internal wiring. Replace power transistor and

28



its associated base driver for any outputs showing less than 500K
resistance (power transistor failure usually damages its base driver).

Motor may have a short circuit. If only one indicator is on, a ground fault
on that output line is possible. If two or three indicators are on, the fault is
most likely line-line. Remove ac power, disconnect output lines from control
and check wiring and motor resistance line-line and line to ground.

A base driver circuit board may be failed, follow the suggestions given in
step & of INTERMITTENT FAULTS.

INTERMITTENT @1, #2, OR @3 FAULTS:

1.

Drive and motor may be mismatched. Check that the motor being used is
the one identified on the set-up sheet.

Control board personality platform PL1 may not be matched to motor.
Check set-up sheet for proper motor, personality platform PL1 and control
board part numbers.

Electrical noise may be disturbing the drive. Check that motor and chassis
is well grounded. Check Tachsyn wiring to be sure wires are properly
shielded with shields terminated at drive per connection diagram. Make
sure signal wires are routed separately from power wires.

Drive may be overheating. Check that drive air inlets and outlets are
unobstructed and that the incoming air temperature is less than 50 degrees
C.

There may be intermittent connections. Remove ac power, wait 2 minutes,
open enclosure observing WARNING precautions, bleed capacitor dc
voltage to 10 volts maximum with resistor and then shunt the two capacitor
bus bars. Inspect and retighten if necessary, all electrical connections
including the 22 AWG wires between the base drivers and power
transistors.

If the fault consistently occurs in the same phase the base driver maybe
faultily. Replace the suspected base driver with a known good unit. If a
spare board is unavailable interchange the suspected board with one of the
other phases to determine if the fault will "move” to the other phase. If the
phase fault follows the base driver board it must be replaced.

If the fault occurs randomly in different phases or base driver replacement
does not eliminate faults, replace the control board.
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Current loop compensation may be mismatched with motor being used.
Individual phase currents can be monitored with oscilloscope at J9-12 & -13
relative to J9-20, maximum current on any output can be monitored at J9-2.
Contact factory for assistance in optimizing current loop compensation.

425 "0OS" (OVERSPEED) FAULT INDICATION ‘

1.

2.

Excessive speed command may have been applied to cause overspeed.

Overspeed setting may be too low, see setup sheet for proper setting and
readjust if necessary.

Improper motor grounding will cause excessive noise leading to overspeed
trips. Check that the motor and chassis is well grounded per. section 2.2.1.

426 "OT" (OVERTEMPERATURE) FAULT INDICATION

1.

Check continuity of normally closed motor thermal switch input, at J2-7 to
J2-8.

Drive heat sink may overheat due to excessive load, failed fan or clogged
cooling fins. If indication persists with cool heat sink check the continuity
of normally closed switch TS1 and its wiring.

427 "+15" (CONTROL POWER SUPPLY) FAULT INDICATION

1.

This latched fault indication will occur upon momentary reduction of +15
volts below allowable levels, possibly due to external load on these supplies.
Apply Reset Input (momentary closure between J1-9 & -8 or J9-19 & -20)
to reset latch.

Check +15 volt outputs at J1-1 & J1-3 to common J1-2, either voltage 20%
below normal will cause the indication. Check control and personality board
IC chips and resistors for possible overheating indicating fault overloading
the power supply. Replace power supply A3, observing WARNING
precautions, if either 15 volt supply is low and no apparent fault exists on
control board.
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4.2.8 ENABLE INDICATOR OFF WITH ENABLE(S) APPLIED

1.

2.

Check voltages J1-10 to -12 for FWD and J1-11 to -12 for REV; these
voltages must be 10 volis dc minimum with either polarity to operate the
enable circuits.

Replace control board if the proper voltages are present.

4.2.9 NO TORQUE WITH BOTH READY AND ENABLE INDICATORS ON

1.

3.

Current Limit may be near zero. Check limit setting with DVM at TP1 or
J6-4 relative to common (J1-20).

Commutation signals may be missing. Check Tachsyn phasing.per Section
24. -

Replace control board.

4.2.10 NO MOTOR SHAFT ROTATION

1.

2.

6.

READY and ENABLE indicators must be ON, see 4.2.1 or 4.2.8 if not.

Control may be in the alignment mode, connector J1-13 must be open to
run the motor.

If shait rotates with liitle or no resisting torque, see 4.2.9.

Speed command may be zero, input buffer output may be monitored at TP6
or J6-1.

See 4.2.11 if erratic or jittery motion of shaft occurs in response to speed
command.

Discontinuity may exist between drive output and motor terminals.

4.2.11 ERRATIC OR JITTERY SHAFT ROTATION

1.

Commutation signals may be misaligned or partially missing. Check
alignment per Section 2.4.

Motor may be connected with opposite phase rotation to that of Tachsyn.

Remove ac power and reverse motor connections by interchanging drive
terminals T1 and T2. Then re-align transducer per Section 2.4 and re-try.
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Tachsyn signals may be noisy. Check wiring to be sure wires from Tachsyn
are properly shielded with shields terminated at drive per connection
diagram.

Rate loop gain may be too high, set lower by turning control board pot R3
CCW.

Control board personality platiorm PL1 may not be matched to motor.
Check setup sheet for proper motor, personality platform PL1 and control
board part numbers.

4212 WRONG RESPONSE TO SPEED COMMANDS

1.

Input common mode voltage may be exceeded. Maximum common mode
at J1-4 & -5 is +15 volts relative to chassis common. Connect control input
source common to the drive common to minimize common mode voltage.

Tach polarity may be reversed. Check the interconnect diagram (see
section 6.0) for proper J2 tachsyn connections.
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5.0

5.1

5.2

QrY

53

PROTECTIVE DEVICES - 714-510-110-S002
INPUT PROTECTION

Each of these drives must be provided with a suitable input power protective
device. A listing of the suggested fuses or circuit breakers is as follows:

Circuit Breaker - Three phase, 480VAC, 60A, thermal magnetic. G.E. TED series
are typical.

Fuses 600VAC, 80A fast blow type.
Buss KTS 80 and NOS 80 are typical.

B00VAC, 60A slow-blow type
Buss FRS 60 and LPS 60 are typical

Wire the drive, protective devices and motor with wire size AWG #8 wire or larger.

INTERNAL FUSE LIST
RATING SWEO PN COMMERCIAL EQUIV. REF. DES.
2A, 500VAC 4342000 Buss FNQ 2 A8F1, A8F2
Littlefuse FLQ 2
11/2A, 600VAC 4331500 Buss KTK 1 1/2 A3F1
Littlefuse KLK 1 1/2
REGEN RESISTOR KIT

The minimum resistance of the regeneration resistor is 12 ohms for this drive.
BALDOR=SWEODRIVE supplies three kits coordinated with this drive.

R3 300 watts continuous, one 12 ohm, 300 Watt resistor with Buss KLK 30 fuse
and holder.

R6 600 watts continuous, two 25 ohm 300 watt resistors to be used in parallel, with
Buss KLK 30 fuse and holder.

R9 800 watts continuous, three 40 ohm, 300 watt resistors to be used in
parallel, with Buss KLK 30 fuse and holder.
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6.0

DRAWINGS (7149)

~

SU 7225
PL714-510-110-S002
PLO714046
PL0OO074001
PLO740308

7520

7148

7153

0700

Control Board Setup Sheet

Parts List - Drive

Parts List - Dﬁve

Par;ts List - Control Board

Parts List - Personality Board

Interconnect Diagram

Wiring Diagram - AC Brushless Servo Drive
Ouitline and Mounting - AC Brushless Drive

Installation Drawing - Regen Resistor Kit
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SU 7225 CONTROL BOARD SETUP SHEET

DRIVE +714-510-110-5S002
(WAS CONTROLLER PN 0714613)

MOTOR: PAC-SCI R8AG

CONTROL BOARD PN 0074001

PERSONALITY PLATFORM PN 0740325
CONTROL BOARD JP1: CLOSED

RECOMMENDED CURRENT LIMIT SETTING FOR TACHSYN ALIGNMENT: 1.5VDC

SPEED SCALING FOR 10.0 VvDC AT J1-4,5:

CURRENT SCALING 20.0 A/V

CONTROLLER
POT ADJUSTMENT

1. R2 OVERSPEED

2. R6 MAX SPEED

3. R3 RATE GAIN

SET R1 CURRENT LIMIT

THEN R3 RATE GAIN JUMPER J6-19 TO

4. R1 CURRENT LIMIT

5. R5 TACH SCALE

6. R4 ZERO TRIM

2000 RPM

INPUT OUTPUT
TP2
Jd1-4 TO J1-5 TP6
= 10.0 vVDC
TP1
TP3
J6-20 - JUMPER
TP4 TO J1-1
ENABLES ON
ENABLES OFF TP1
ADJUST SPEED J1-17
COMMAND
ADJUST TACH 1000 RPM
SCALE
CHECK J1-6 to J1-17
ZERO SPEED NO SHAFT
COMMAND ROTATION

TACH SCALING 4.0 VDC/1000 RPM

DVM READING
vDC *

+ 9.6
+ 8.0
+ 1.0
+ 0.3
+ 6.5
+ 4.0

Less than
+ 0.05

* All Measurements Made With DVM on DC, Common to J1-20 Except

As Noted.



LD
a

2] c TECHNICAL DATABASE 1
EF 9

aR . J
RT S@ RUNTIME @a9/25/97 QTF?EEIE:ES
OBJIECT #: 714-51@-110G2 OBJ TYPE: MP REV: D BTATUS: FRD/L

OBJ DESC: ,468V,714,-/—/—, ,DYN, BRUSHLESS TACHSYN
REV DESC: CHANGED MANUARL TO A REGUIRED PART

FART # SEQ TY RV FART DESCRIFPTION aTY UM USE
BRUSHLESS A3 DR D BRUSHLESS CONTROL FRODUCT (GENERI 7. an ER
NFa8a6 225 FT D NPF— HARMONIZED INVERTER/VECTOR 1. maaa EA
Vaa74a&1 @35 PT A CONT BD, TRCHEYN COMM 1.2 ER
Al
VT 4A325 24 FT - PERSONALITY FLATFORM 1. piagx EA
PL1
Viedasss 245 PT F LABEL, CRUTIONM:; GM NAMEPL 1. w2@ia EA
V1aa8933 25@ FT A LABEL, UL LISTED, 1. 0aa EA
Vi7e77e2 255 BT — BOARD COVER SURB-ASSY REV & 1. waud EA
veasalas a6 PT A CONN.FHOENIX #17354660, M8TB 2.5/ 1. @aan EA
MFG: FCD ELFRa81 1z
MFG: FHOENIX CONTARCT 1734562
e
Veazaizn 265 BT A CONN.3MM, HOR, =@ POS3; URSHHOENIX 1 1. i EA
MFG: PHOENIX CONTACT 17354805
Pl
VeSaz4ab6 w7 BT — STANDOFF 6-32 X 3/8 3. aan ER
MFG: AMATOM 8z13-B-ae3z—-28
V9 1asas 275 PT - STUD, 1/4 TURN FLUSH 2. ppn EA
MFG: SOUTHCO B—-z28-22p-16
Ve 1450 282 PT - RETAINER, S5FLIT RING . i EA
MFG: SOUTHCO B82-32—-1G1-20
V1@a77371 28% PT — LABEL, SHIFFING BOX 1. a@h EA
Via@7ezl wea FT — LABEL, PRODUCT IDENTIFICATION 1. a@pa ERQ
Va7 1446 295 PT E POWER BASE 714-51@-5 1. 23z EA
V#7149 125 FT - INSTRUCTION MANURL i.z@d ER

#%% END OF RERORT #*%%



RERBRF ThECERdSse

OBJIECT #:

DRI DESC:
REV DESC:

FART #

vesiaeza

Vegiaesl

Ve9l1ae4a

VESla644

Ve9 14646

via7asz1
via7e73z
V3615112

TXa@76hal

U371@616

Va7anels

visliezgag

Viag4181

Velaszas

vecaaais

V1a713a7

VIRA71353
V7417825

TECHNICAL DATABASE

Va71i4p46 OBJI TYRPE: PT REV: E
POWER BABE 714-51i8-5
REFLACED V351ig@ia WITH TXaw7oAal

STATUS: FRD/L

SEQ TY RV FART DESCRIFTION BTY
25 T — THERMAL FAD, SM DIODE/SCRFOW.Ds; AL 1. g
MFG5: POWER DEVICES INC. AlL—-364—281
105
2i@ T A THERMAL PAD, SM X8TR, & HOLE 1. @z
MFG: POWER DEVICES INC. AL —-378-134
;04
a1s PT A THERMAL PAD, LG XSTR, 4 HOLE 3. QR
MFG: FOWER DEVICES INC. AL —425-244
;3163
gz PT  — THERMAL FAD — THERMAL SW 1. ad@ia
MFG: POWER DEVICES INC. Al —-1za—ads
s THERMAL SWITCH N
2eS PT — THERMAL FAD, 3 PH BRIDGE FOW.D; AL 1. 2
MFGE: FOWER DEVICES INC. AL-256-189
sBR1
a3 PT -~ HEAT SINK, 12", AC BRLS 1. @ada
235 PT — PANEL MTG CHASSIS - LONG 1. Gz
4@ BT — TRANSISTOR-DUAL, DARL FUJI 2D1 S DBDG
MFG: FORT SMITH TXA86AN4
MFG: FUJI ZDIISRZ—-126
Bi-G3
245 FT B TRANS. SINGLE DARL 12@R, 1420V 1.
MFG: POWEREX K8Z21iKia
MFGE: SEMIKRON SK1z2@DA12ED
G4
S FT A DIODE BRIDGE, 3FH, &@R, 1icanVs; SE 1, Qin
MFG: SEMIKRON SKD-6@/ 16
BR1
253 PT -— DIODE/SCR SSA 1Zg@y 1. qia
MFG: FORT SMITH DIGQG7AR
MFG: SEMIKRON SKKH-S&/1&
a5
a6 FT B DUAL HALL EFFECT ASSY 1. qzzua
a5 PT - LABEL, TERMINAL BLOCK, USD 1. A
;TR1
a7a BT — TERM BLOCK, 9@8AR, B8POS UsD #1427 1. QARG
s TB1
775 PT A SCREW LUG 12-2 AWG PENN-UNIO 1. ARA
MFG: ILSCO TA—Z
MFG: FENN-UNION LA-2
282 FT - CABLE, AC CONTROLLER 1. Q@guz
n8S PT D CABLE ASS8Y 1. aaaq
9@ FT B CAF, ALUM ELECT, =S@@mMFD, 4@aVDC 4 . AZHZ
MFG: REDMOND
Ci-Cc4 3 POS A, B, D, E
;#0585 A, D TO G1
:F0S B, E TGO @3
weS RFT - BDOOT, INS VERT Z.@" DIA. CAFLUGS B 4. BRBR

MFG: CAFLUGS DIVISION

5C~-3

RUNTIME 29/25/97 QTp§g§11:Eé

uoM UsE
EA

ER

EAR

EA

EA

EA
EA
EA

Ef

EfA

EA

ERA
EA

EA

EA

EA

EfR
EA

EA



BALDOR ELECTRIC

REFORT ID: ENOSS
ORJECT #: V@714
OBJ DESC:

REV DESC:

FART #
V79599ean

V8344047

V834238

vassseas

V8393

VB39%@asS

vas3soess

va3s9216

Viaaases

Ve911431

V6911432

V1ia@4a41

via7aail
V71347

vaz9zbila

VeZolaas
V29 32e6
Vezo32ia
Voasaals

V3235626

vieavizae7
vi7ageaca

@
46

SEQ
1@

1as

11a

154

1533
i@
185

17@

175
iga
185
15a

TY RV

BT

FT

FT

=)

BT

FT

FT

FT

BT

PT

PT

BT
FT

BT

BT
PT
=
PT

=

PT
PT

TECHNICAL DATABASE

OBRJ TYRE: FT REV: E

POWER BASE 714-513-5
REFLACED V351@ala WITH TXaa76Rul

STATUS: FRD/L

FAGE
RUNTIME @9/25/97 AT 18:11:25

uoM USE

OR S12MD3

FART DESCRIFTION aTYy
VERT, MTG, CLAMF 3" DIA MALLORY V 4,208 EA
MFG: MALLORY VR1ZB
RES, RER, 47, @4 1ioW F/N 18-72 1. @z EA
MFGE: MILWAUKEE RESISTOR 18-72—-47R W/S0C
s R1
RES, R—TH, 36512, 5% &5W i. 6088 EA
MFG: MILWRAUKEE RESISTOR BliZa723650. GE
RS )
CENTER WASH, 3/4 CR MILWALKEE 2. agaa EAR
MFG: MILWAUKEE RESISTOR RESISTOR
MFG: OHMITE 27075
MICAR WASH, 3/4 CR 1 =—-8RA—2d oL mann EA
MFG: MILWAUKEE RESISTOR RESISTOR
MFG: OHMITE 2375 g
CENTER WARASH, 1 1/8 CR &. aan EA
MFG: MILWAUKEE RESISTOR RESISTOR
MFG: OHMITE enas
MIEA WASH, 1 i1/8 CR . aan EA
MFG: MILWAUKEE RESISTOR RESISTOR
MFG: OHMITE en17
BOLT 1@g—-32 X © &. a2 EA
MFG: MILWAUKEE RESISTOR RESISTOR
SUFPFORT BRKT 4—42 2. baaa EA
;P08 B,C,.E
TIE ANCHOR 1@ SCRW3;BNSTCKFRIEB-FAN 1. B6aza EA
MFG: PANDUIT TALIS1A
TIE MT,SM ADHESIVE BK, 1i* X i® 3. i@ EA
MFG: PANDUIT ABRMES-A
MFG: FORT SMITH HW3z14R01
BRIDGE MINUS STRAR 1. 2@22 EA
BUS BAR W SNUBR FROV REV C 2. 2aad EA
CAR, POL, .47 1200 2. g ER
MFG: S.B. ELECTRONICS 71SR472912MD3
MFG: MALLORY FUC16147
sC7,C8
RES, AX, 1. 2@, 3W, NON I &L g EA
MFG: DALE NS-ZBR
sR&. R7 )
TERMFOST, INS & X.581 VENM. #2529 2. a2 EAR
TERM, LCKWSHR =HL #& 2. aaE EQ
TERM, LCKWSHR 2HL#12 UNCNTR/W; ZEIR . g ER
INDUCTOR, LNK &&AZ0aU FCI 1. 222 EA
st 1
DIDDE RECT SA &aay 2. B@aQ EA
MFG: FORT SMITH DIZAG 1A
MFG: GENERARL ELECTRIC INS6ZE
sD1, D=
CABLE, AC CONTROLLER 1. 2waa EA
CABLE, 8 GA BLK, &@ay, 2.5 IN. . Bpaa EA



BALDAOR ELECTRIC

REFORT 1ID:s

OBRJECT #:

OBJ DESC:
REV DESC:

FART #
Vie71i3a1
V17888036

V171345
viazizse
Vyla713a8
V17840214
Via7131s

vie7i3ss
V171342
Via7136a
V171361
vaa7aar7s

vi7ae@alie
vi786@al’7
vige4oas
Via74385
viaza7es
Via7a7o1
V&ao1ililed
vVaaz7agac
Va7zbEls
Via771el
Via77151
Ve911314
Veol1assa
Ve lacas
VeSS 1a45a

via76831
EFQ@s5a00

Ve3Ga4aa

END95®

V@714u46

TECHNICAL DATABASE PAGE
RUNTIME @5/25/97 AT 18:11:25

OBJ TYPE: PT REV: E STATUS: FRD/L

POWER BASE 714-51@0-5

REPLACED V35ia2i@d WITH TXoa7eRal

SEG
1@

21is

S BT

TY RV
FT A
FT B

BT

PT
BT
BT

DWDDD

FT
PT
PT
BT
BT

FT
RT
FT

o0 DDoDDD

BT
PT
PT
PT -

D

FT B

pT —_
FIT _—
F{T -_—

FlT ——

F«T -

FxT —_
FT A

PART DESCRIFTION o7y uoM USE
CABLE, AC CONTROLLER 1. ERA
CABLE, 8 BA BLK 6@V, 18 IN. 2. QR EA

;G2 THRU NANA SENSOR
;CLOSEST TO TBi,
;CONNECT TO TB1-T2.
;63 THRU NANA SENSOR
;CLOSEST TO G2,
;CONNECT TO TBi-T3.

CABLE, AC CONTROLLER 1. a@a EA
CABLE, AC CONTROLLER 1. 9038 EA
CABLE, AC CONTROLLER 1. a@zp EA
CABLE, 8 GA BLK @@V, 1d.=5 IN 1. agiuzs ER
CABLE ASSY, S3@/469 1. g@zp EA
CABLE ASSY,o3@/460 1. a2z EA
CABLE ASSY,4c@ VAC 2. Za EAR
CABLE, AC CONTROLLER 1. pzaa EA
CABLE, AC CONTROLLER 1. gazn EA
FOWER SUFPLY ABSY 1.8z EA
A3
CABLE, &2 GA RED UL1A1S,6.25IN 1. aaag EA
CABLE, 22 GA WHT UL1als, 4.0IN 1.z EA
COMPONENT ASS8Y, == OHM 2W 1. 002 EA
s R4
CABLE, SINGLE AXIS CS TO BUS 1. ag@z EQ
BRHKT, LV BASE DRIVER REV H 1. 0080 EA
BASE DR SUFFORT BRKT REV H 1. 0@ EA
SUFPORT, EDGE 5/78 6. ZAR@ -EA
MFG: RICHCO EHCRS-12-19
SNUBBER ASSY 460y TURNKEY & 1. 0qa@ EAR
;A8
BASE DRIVER, Z-TYRE 3. ad EA
AS—A7
SIDE PANEL — LONG VERSIONREV C 1. qpzagg ENQ
UNIT COVER — SUB-ASSY, REV B 1. gz ER
SNAFR BUSHING 15/16 ID =. Bana EA

MFG: HEYCO MOLDED FRODUCT 2182
MFG: MICRO PLASTICS, INC 2MR11815

RECEFTACLE, 1/4 TURN, 4. Qaa EAQ
MFG: SOUTHCO 82—-47-113-15

STUD, 1/4 TURN FLUSH o. aan EQ
MFG: SOUTHCO 8g—-28—c2d—-16

RETAINER, SFLIT RING Z. g ER
MFE: SOUTHCO gz—-Ze—-1al-z@

END PANEL, SINBLE FAN REV C 1. pamn EA

24VYDC 11@CFM COOLING FAN3;IEC; EBM 1. apipan EA
MFG5: REDMOND 6o5RZlRA

FINGER GUARD, 4 IN. EBM LZ 1. gk EAR

3



BALDOR ELECTRIC

REFORT ID:
DRJIECT #:

ORJ DESC:
REV DESC:

FART #

V7912521

V7999150

V793%@14

via7ogzl
V172484
viagzeel
V176
viaas7sl
Ve21140@

ENO95®
V@714846

TECHNICAL DATABASE
RUNTIME @29/25/97 AT
OBRJ TYFE: PT

REV: E STATUS: FRD/L

POWER BASE 714-51i@-5
REFLACED V3512616 WITH TXa@a7eAnRl

SER TY RV PART DESCRIPTION oTY
MFGE: FRARST LZ3%
MFG5: HOWARD 6—-182-033
365 PT - CAR,DC,0VAL, 2, 1002y e virijrin
MFG: FORT SMITH CCans8nal
MFG: RONKEN B6ABIZBSKIE
HE e
37@ BT A CAPACITOR TERMINAL BROOT 1. ARZuh
MFG: FORT SMITH CCRatZ A
;€9
375 BT - BRACKET, LAY DOWN RONKIN F/ 1. 2@a
MFG: RONKEN et 2170 R R )
;€9
38@a BT A CABLE, CONTROL BD TO NANA 1. 2@
385 BT G CABLE ASSY, 468V DRIVE 1. Gz
3%@ PT -~ IDENTIFICATION LABEL 1. Qq@ng
395 BT - LABEL, RECOMMENDED TORQUES 1. Bz
402 FT — LABEL GRD 1. 2a@a
485 PT A CABLE TIE MIN .87DIA R, Ty ratr
MFG: AMF INCORFPORATED S-eR4771-9
MFGS: PANDUIT PLTIM

*¥¥% END OF REFORT =%%

FAGE
18:11:25

uoM Usk

EA

EA

ER

ER
EA
EA
EA
EA
EA



BALDOR ELECTRIC

TECHNICAL DATABASE
REFORT ID: ENO9S@

OBJIECT #: veR74@@ai ORJ TYFE: BT REV: A

ORJ DESC:
REV DESC:

CONT BD, TACHSYN COMM
1985-23-3G — IDL — FT:2

FART #
Vi1aaaag

SER TY RV PART DESCRIFTION

@eS FT A SELECT AT TEST
£38,C39; SELECT FOR
:SWITCHING FREQ.
R38; CMMR ON INFUT
s BUFFER
R4=; SELECT FOR
112 KHZ TACHSYN
;EXCITATION FREG.
R71; SELECT FOR
;FREG — VOLTS
: CONVERTER

LED, RED T-1 3/4: ALMAC
MFG: HEWLETT PACKARD
Di-D8

LED, GRN T—1 3/4
MFG: HEWLETT FACKARD
D9,Did

FOT, TRIM, 5@, 1T SK
RS, R&

FOT, TRIM, S0, 1T
R1-R4

CONT BD, TACHSYN COMM
;TEST FER @@&7
;BURN-IN PER
:STD FROCEDURE

i T -

ai3

Vazazsa gz PT -

vazaasza azS PT

@

vVievaeas sa BT A

*%¥% END OF REPORT #®x%

FAGE 1
RUNTIME @5/25/97 AT 18:11:39

STATUS: PRD/L

OTY  UOM USE
=, QEEE EA
HEWLETT B 8. QOEG EA
HLMP—330@
T
HLME-Z50s
BOURNS 33 =, pEpE EA
BOURNS, 3 4. DQRG EA
TURNKEY A 1. @@2@ EA

BUBBLE (2@&1)



BALDOR ELECTRIC

REPORT ID: ENO9S@

OBJECT #:

OBJ DESC:
REV DESC:

FART #
valilas3as

VB1aDaaR

V8123698

V812348

valastaa

valazass

VBilaie3s

valazoaa

V8123243

V7a@741@

V7aR7cin

Viaapaal

V77314

VBilagiz7

V812143

VB1al1976

valazs98

viaaaaag

Va74@308

SEQ
GBS

aia

a4@

B4s

asa

2e@

a63

@a7a

a7s

aga

as@

TY RV

PT

BT

BT

FT

BT

RT

PT

BT

PT

BT

PT

A

TECHNICAL DATARBASE

0BJ TYPE: PT . REV: -

PERGONALITY PLATFORM
199a-2i-23 — IDL — FT:3

FART DESCRIFTION
RES,MF, 3@9. K 1/12W
;RiZi, FINS 1 TO 4@
ZERO DOHM JUMFER; TRW
MFG: KOA
MFG: TRW
MFG: FORT SMITH
;Ri2E, FINS & TO 39

REG,MF, 698. K 1/1@lW; TTI

sRiv3, RPINS 3 TO =28
REG,MF, 34.8 K 1/1aW

MFG: GENERIC

sRia4, RINS 4 TO 37

RES,MF, =@@. K 1/12W; TTI
MFG: GENERIC
:R125, FINS 5 TO 36
:Ri@&, FINS & TO 35
sRi@7, RINS 7 TO 34
RES, MF, 4.2 K i/1i@W
sRi@8, FINS 8 TO 33
RES,MF, &.34K 1/1@W; TTI
MFG: BENERIC
;R1i@9, FINS 9 TO 32
RES,MF, 20.@ K 1/10W

;Ril@, FINS 12 TO 31
RES, MF, &43. K 1/1@W
;Ri11, PINS 11 TO 3@

COF, MKT,LYR .1 +/-13% &3V

MFG: MALLORY

;0112, RINS 12 TO 29
CAF, MKT,LYR .21 +/—18%

MFG: MALLORY

;C113, FINS 13 TO =8
NOT USED

;Rii4, PINS 14 TO 27
CAF, MKT,LYR .21 +/-10%

MFG: MALLORY

;C115, FINS 15 TO 26
RES,MF, 12.7 K 1/10W

;R116, FINS 16 TO &
RES,MF, 14.3 K 1/10W

MFG: BENERIC

[
h

;R117, PINS 17 TO &4
RES,MF,  9.7&6Ki/i0W

;R11B8, FINS 18 TO 31
RES,MF, 69.8 K 1/1@2W

;R119, FINS 19 TO =2

SELECT AT TEST
sRisk, RINS 200 TO

i
[2 Y

PAGE 1
RUNTIME @8/25/97 AT 18:11:52

STATUS: FRD/L

RTY uomM USE
RNSSC3853 1. pagwd ER
TTI; 1. aamn EQ
I-23YE. 5-Ta2 (52MM REEL)
ZEROHM
RR2128A2G
i. a7 EA
RNSEEC3482 i.2@az EA

RNS3C3482F MIL-R-12529

3. paa EA
RNSSCz@sF MIL-R-10529

1. 2 EA

1. 2R EA
RNSSC6341F MIL-R-18569

1. g ER
TTI 1. i EA

1. apaz EA
168ia4K1H -

3V 1. apan EA
1681G=K102A

L. a@wae EA
1. 2@ EA
1681a3K1B0A

RNES 1. 2308 EA

TTIg

RNSSC1432 1. 02an EA
RNS2C1432F MIL-R-1B5A9

1. @z EA
1. 2 EA

1. pdifizy EA



BALDOR ELECTRIC TECHNICAL DATABASE FAGE

REFORT ID: ENO9G@ RUNTIME @5/25/97 AT 18:11:52

OBJECT #: va7aa3es OBJ TYRE: PT REV: - STATUS: FRD/L

OBJ DESC: PERSONALITY PLATFORM
REV DESC: 19%@-@i1-a3 — IDL — FT:3

FART # SEQ TY RV FART DESCRIFTION GTY UM USE
18CALING =&. aV/12eHZ
s TEST BOX VOLTS =

;4. BUDC

¥

Vealazas 295 PT A PLUG ADART. 42 PIN;FRIEBECIRC. ASSY 1, 2237 EA
MFG: CIRCUIT ASSEMBLY CA-4aP~TaE
MFG: ROBINSON NUGENT FFRB-426

*¥¥ END OF REPORT =%¥%

=



REVISIONS

LTR DESCRIPTION CHK{DOC  CONT | DATE

k]

A [ZN C3.0ELETED "208VAC,230VAC* FROM NOTE FOR FU1,FU2,FU3  ADDED NEW LOGD
ADDED MOTOR IDENTIFICATION ABOVE TITLE BLOCK

LU
— 1 —%——1415
REF VOLTAGES ¢
25nA MAXTMUM 2T SIGNAL COMMON REGENERATION
2 | RESISTOR -,
— 3 S——-15 -
SPEED 14 |t+) | BUFFER INPUT
COMMAND s oy [ H1SVOC MAXTMUM FLa
R2 I, T
6 ||TACH| OUTPUT BREAKER OR FUSE A
PROTECTION -
7 |ICURRENT| OUTPUT CUSTOMER OPTION
8 | COMMON
6.9K Ful a
RESET — 9 1 rp—
6.6K FU2
10-30v0C FWD ENABLE ——10 2 o gogggsgzpnm
ISOLATED 6.8K 7

FU3
BIPOLAR REV ENABLE i P 3 EN
INPUTS o

RETURN 12 : . MOTOR

A CONNECTOR r __]
13} TACHSYN ALIGN

: |
14 | EXTERNAL CURRENT LIMIT
S
15 §:> s READY RETURN 2 |
READY .
|

s 0]

ISOLATED READY DUTPUT
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REVISIONS

PDWER TERMINALS "t ZII 8 ADOED (CM) OIMS : JRB
/— GROUND LUG AIR FLOW G
4 5
1 T @ [RRANE AT [ l@ ﬂ
IIXII
IIYII
\
v I i 1 ) l
AL 4 AIR FLOW
- //U// = 28
o Lo TYP 2" MIN AIR (CLEARANCE
= Vi BOTH ENDS
S:[ZE lll_lll IIVII /IXII IIYII IIZII
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REV

DESCRIPTION

DATE

APPRIVED

LUW VOLTAGE REGEN KITS

PART NO.| RESISTORS | EGUIV. RESISTANCE | MAX DISSIPATION
LW VDLTAEE INT TS 0007001 | [ x 10 0 300w
0007002 | 2 x 20 10 500V
e v ooz, (P 1
INLY 0007011 | 1 x b ; 00
# USED DN:0007003 & 0007013 S < x e e ey
ONLY
Rl O——¢—VWv—"0 HIGH VOL TAGE REGEN KITS
. PART NO.| RESISTORS | EQULV. RESISTANCE | MAX DISSIPATION
A9 0007021 | 1 x 20 20 300w
0007022 |2 x 40 20 500W
- 0007023 |3 x B0 20 S00W
0007031 | 1 x 12 [0 300V
0007032 | 2 x 75 125 500V
Re O o o 0007033 | 3 x 40 13 G00W

HIGH VUL TAGE UNLTS

> USED ON:0007022,0007032,
0007023 & 0007033

ONLY
## USED ON:0007023 & 0007033

ONLY

SWED CONTRULS ne

REGEN KTT

INSTALLATTON DWG.

ORAWN
0. ROUSSEAU

SIZE |FSCH NOD.
B | 48586

OWG ND.

0700

REV

APP’'D.
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