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1395 Troubleshooting Guide

Malfunctions Not Indicated by a Fault
General

Some drive malfunctions or operating difficulties do not induce drive fault respdnsesne cases the drive is simply not
doing what the user desires and a general guide to help determine what is required for the desired response iftgiviersdetien
below will deal with either the function block that is causing the malfunction or in some cases the board related ciroaiys that
effect the desired response

Logic Control Malfunctions

The Logic control function block is used to command the drive to perform various operatiess include Start, Stop,
Jog, etcThe “Logic Command” parameters 150, 151, and 152 are the configuration sink parameters where the commands are
specified The logic bit assignments for all logic commands are idenfealh of these logic command parameters has an assigned
order of priority

Parameter 152 has the highest prioiitfCommand Enable (Bit 8) is set all other logic command parameters are overridden
An exception is the STOP request (Bit 11) which is always active in every logic parameter at aRdime®ter 152 is the logic
command linked to the Bulletin 1300 Programming Terminal and is used when the programming terminal has LOCAL Control

Parameter 150 is the second highest priolfitigit 8 in parameter 152 is clear and bit 8 is set in parameter 150, then
parameter 150 issues the logic commalfdst 8 of parameters 152 and 150 are clear, then control reverts to the lowest priority
logic command, parameter 15arameter 150 and 151 can be linked to any adapter's source configuration partnsdtagortant
to understand which logic command has control to achieve proper operation

The 1395 maintains status bits in parameter 100 “Logic Status” which indicates which logic command is presently active
Bits 2 and 3 are used to report which of the logic commands are. d@hle 3-A lists the bit definitions:

Table 3.A
Parameter 100 Bit Status Definitions

Bit3 Bit2 Definition

0 1 Parameter 150 “Logic Command 1" Active
1 0 Parameter 151 “Logic Command 2" Active
1 1 Parameter 152 “Logic Command 3" Active

A list of logic control malfunctions, symptoms, and possible causes and solutions is provided below:

Malfunction: Drive Will Not Start.

Symptom: External Start Command issued, corresponding bit in Logic Command does not change states

Solution: External wiring to the adapter or the PLC program is setting the wrohgdiitfor other bits toggling in the Logic
Command when initiating the START commaiitie Discrete adapters digital inputs are programmable to any of the 16

bit positions Verify that the inputs are properly linked to the desired bits of the logic command

Solution: An incorrect configuration link may exi§€heck the source parameter from the adapter in the drive to determine if the
correct bit is being self it is, check that the source parameter is linked to the proper sink parameter



Symptom: External Start Command issued, proper bit is set in Logic Command

Solution: Check the READY status bit in parameter 100 “Logic Status” is seTteeldrive will not start if the ready bit is set to 0
Any of the following conditions will cause the READY bit to be set to 0: A fault, ECOAST string open, any stop bit in any
of the three logic commands is set or Armature Voltage is greater than 10% of rated

Solution ECOAST string is open preventing the drive from start@igeck ECOAST status parameter 101 Bit 1 when VP faults are
selected (parameter 630 = CJose ECOAST string prior to issuing the START command

Solution: A STOP bit is set in one of the three Logic CommaBtsck parameters 150, 151, and 152 bit 11 for a set condition
the bit is set, determine the cause, as the drive will not allow a START if any STOP bit is set

Solution: The Bulletin 1300 Programming Terminal has LOCAL con@bkck parameter 152 bit B set, the Programming
terminal has control, release LOCAL control at the terminal

Solution: The wrong Logic Command is selectédit 8 in parameter 152 is clear and bit 8 is set in parameter 150, then parameter
150 issues the logic commandfsbit 8 of parameters 152 and 150 are clear then control reverts to the lowest priority
logic command, parameter 151, regardless of the status of bit 8 in parameter 151

Solution: The drive is executing a CLEAR FAULIT bit 14 in Logic Command is set, the drive will execute a Clear Fault until the
bit is clearedA start command will not be acknowledged when a CLEAR FAULT is active

Solution: Contactor wiring is incorredf external circuitry is not required, verify that a jumper is present between TB2-8 & 9
(Series A) or TB2-6 & 7 (Series B&- 110A)

Symptom: Drive starts but stops immediately

Solution: An incorrect START type is selected in parameter 624 “Maintained .3tg#irameter 624 = 1 the start command must
be maintainedlf the START is removed, the drive will initiate a “Controlled Stofparameter 624 = 0, the Start
command will be treated as a momentary type input (rising edge triggered) and a STOP command is required to stop th
drive.

Malfunction: Drive Stops even though No STOP Command was Issued.

Symptom: STOP (bit 11) is set in one of the logic commands
Solution: A safety system external to the drive is issuing a STOP comifaisdcould be coming through any of the Adapters

Solution: The STOP key on the Bulletin 1300 Programming Terminal was pressed which will stop the drive regardless if LOCAL
mode is active

Symptom: No STOP bits were set, drive stopped

Solution: ECOAST string was opened during operati@OAST string must be closed prior to attempting to restart the drive
Solution: A drive fault was detected and stopped the dExamine the Fault Queue to determine the exact cause
Malfunction: Contactor Remains Closed After A STOP Command.

Symptom: Same

Solution: The Close Contactor (bit 13) is set in the logic commaatkrmine what is activating this bit and correct

Link / Configuration Parameter Malfunctions

The configuration parameters determine where and how the real-time Input and Output signals will be used by the 1395
drive. These types of problems can usually be avoided if the Start-up Procedure is closely followed and the application is well
defined Often the problem can be tracked to a parameter entry error during programming



Malfunction: An error in the configuration of the drive often exhibits itself in sink parameters not reflecting the desired
input signals from the source parameters.

Solution The easiest way to troubleshoot this type of problem is to start examining the source parameter closest to the .actual iny
In the case of a signal coming from one of the adapters, verify that the source parameter data I§ it nect, the
problem exists between the origin of the signal and the Adapter Board

Solution: If the adapter's source parameter is correct then check the sink parameter that is linkied taia should be exactly
the same, taking into account any unit conversions that may léxiet data is not exact, a problem in the configuration
links exist This methodology can be used to track data throughout the 1395 drive

Solution: If the 1395 has experienced a Hard or Soft Fault, the System Processor will not process configuration linksdhat direc

transfer to, or from, a processor that is faulfgte same is true if an attempt to direct data to an adapter board that is not
mounted is attempted

Velocity Control Malfunctions

Velocity control is the function block which controls the direction and velocity of the midie function block has many
set- up and configuration parameters which can affect the operation and performance of.thaeldalgenot only with velocity
regulation but with torque regulation and most motor related funciioissmportant that the Start-up procedure has been properly
performed before attempting these r troubleshooting techniques

Below is a list of malfunctions, symptoms, and possible solutions

Malfunction: The motor is rotating at the wrong velocity

Symptom: The motor velocity is incorrect, but remains constant during varying.loads

Solution: The velocity reference selected is incorrEe initial velocity reference to the drive is selected in the Logic Command

word. Bits 0-2 select the reference to be ugeantrol of the reference selection is made in the active Logic Command
word. Logic Command Velocity Reference Selection is shown in Table 3-B:

Table 3.B
Logic Command Definitions
Bits 2 1 0 Definition Associated
Parameter
0 0 0 External Velocity Reference 154
0 0 1 Preset Speed 1 633
0 1 0 Preset Speed 2 634
0 1 1 Preset Speed 3 635
1 0 0 Preset Speed 4 636
1 0 1 Preset Speed 5 637

Solution: The External Velocity Reference is correctly selected, but the value reflected in the configuration parameteRES4 “Vel
Whole” is incorrect The user supplied reference from one of the adapter boards must be correctly linked to parameter
154

Solution: Verify that the configuration links are correctly entetedarameter 154 is linked to an analog input parameter on the
Discrete Adapter, verify that the scaling and offset parameters are properly calibrated for that analog inpus@nnel
verify that the analog signal being input to the board is corffectmore information refer to the Discrete Adapter
Malfunctions section of this chapter

Solution: If the Preset speed value is correct ,verify that the velocity limits are not clamping the reRaeamoeter 608 “Fwd
Speed Lim” determines the forward velocity reference clamp and parameter 607 “Rev Speed Lim” determines the rever



velocity clamp The velocity reference, parameter 102, will be clamped at these limits even if the preset or external
velocity reference is higher

Solution: If parameter 106 “Velocity Fdbk” does not reflect the actual motor velocity as measured by a hand tach or other
independent measuring devidde scaling of the velocity feedback is incorré&etrify that parameter 621 “Fdbk Device
Type” reflects the proper velocity feedback device being.used

0 = Encoder Feedback Selected

1 = Armature Voltage Feedback Selected
2 = Analog Tachometer Selected

3 = No Feedback Device Selected

Solution: If Encoder Feedback is selected, verify that parameter 609 “Encoder PPR” correctly reflects the pulses/reyeating of t
device being used

Solution If Armature Voltage Feedback is selected verify that parameter 610 “Rated Motor Volt” and parameter 606 “Base Motor
Speed” are correctly entered according to the motor nameplaté@tkataerify that parameter 739 “K Arm Volts” is
properly scaled to the drive voltage ratingrify that the field is functioning properly by checking that parameter 612
“Rated FId Mtr Cur” reflects the rated field current on the motor namefater the fields bridge rating as determined
by the jumper setting on the Feedback board and the drive nameplate rating, in parameter 616 “Rated Flthgrdg 1"
field bridge jumper should select the current rating that is just above the motor field rating

Solution: If an analog tachometer is used, verify that the offset and scaling parameters associated with the adaptegpistanalog in
channel are correctly set-up

Symptom: The motor velocity decreases when the load on the motor incr@asgse varies proportional to the load

Solution: The Droop function is incorrectly activated or setipop allows the velocity to decrease as a function of load torque
As the load on the motor increases the final velocity reference will decrease based on the values of the set- up paramet
for the droop functionif parameter 103 is equal to the desired velocity reference but parameter 104 “Final Vel Ref " is
not, then the Droop control is affecting the refereaameter 657 “Droop Percent” sets the reduction in velocity, in
percentage of base speed, that will occur at rated Rezdmeter 658 “Droop Filter” determines the gain of a low pass
filter which effects the response of the reduction in velocity due to an increase.in load

Symptom: The motor velocity decreases due to insufficient motor torque being commanded for the load Toegeat
command remains constant or decreases

Solution: The torque taper control may be limiting the torque comnfardue taper is used to reduce the current limit as a
function of speedSet-up is accomplished through parameter 665 “Strt Taper Speed” which sets the velocity at which the
maximum torque will begin to be limiteEBfarameter 666 “End Taper Speed” which set the velocity where the maximum
torque will be fully limited, and parameter 667 “Min Taper Cur” which sets the maximum torque level at end taper speed
Verify that this function is properly set-up and not interfering with normal operation

Symptom: The motor velocity decreases due to insufficient armature current being output to theTimetmrque command
accurately reflects the output from the velocity regulator but the corresponding armature current reference remains
constant or decreases

Solution: The armature current reference, parameter 111 “Arm Current Ref ” is being limited by the forward or reverse armature
current bridge limitsParameter 663 “Fwd Brdg Cur Lim” specifies the forward bridge limit while parameter 664 “Rev
Brdg Cur Lim” specifies the limit for the reverse bridyerify that these parameters are properly set-up to allow for
normal operation

Solution: The motor or bridge set-up parameters are incorrectly entexefy that parameter 611 “Motor FLA” and parameter 615
“Rated Arm Brgd I” are properly enteretihese effect the scaling of torque command to armature current reference

Malfunction: Motor accelerates or decelerates incorrectly.
Symptom: Motor accelerates too fast for application

Solution: The ramp control is disabled in the active Logic Comminéd must be cleared for the ramp control to function



Solution: Parameter 651 “Accel Time” is too smalhis parameter specifies the Accel rate as the total time to accelerate from 0 to
base speed

Solution: Parameter 663 “Fwd Brdg Lim” is set too highis parameter controls the armature current output during acceleration
which directly controls maximum torque available

Solution: If the motor is accelerating under the JOG command verify that the JOG ramp enabléésragtp enable for JOG is
activated through parameter 626 “Jog Ramp Enalflparameter 626 is set to 1, the programmed ramp rates will be
used If parameter 626 is set to 0, no ramp will be implemented during JOG commands

Symptom: Motor accelerates too slow for application

Solution: Parameter 651 “Accel Time” is too largdis parameter specifies the Accel rate as the total time to accelerate from 0 to
base speed

Solution: The ramp control is enabled in the active Logic Comuri&nd ramp control is desired, bit 5 in the active Logic
Command must be set for the ramp control to be by-passed

Solution: Parameter 663 “Fwd Brdg Lim” is set too IoMnis parameter controls the armature current output during acceleration
which directly controls maximum torque available

Solution: The torque taper control may be limiting the torque comniandue taper is used to reduce the current limit as a
function of speedits set-up is accomplished through parameter 665 “Strt Taper Speed” which sets the velocity at which
the maximum torque will begin to be limiteflarameter 666 “End Taper Speed” which sets the velocity where the
maximum torque will be fully limited, and parameter 667 “Min Taper Cur” which sets the maximum torque level at end
taper speed

Solution: Insufficient torque may be available due to improper field sethgomotor field parameters must be properly set up to
obtain maximum available torqueerify that the field control is properly calibrated

Solution: If the motor is accelerating under the JOG command verify that the JOG ramp enabldésrsetp enable for JOG is
activated through parameter 626 “Jog Ramp Enalflparameter 626 is set to 1, the programmed ramp rates will be
used If parameter 626 is set to 0, no ramp will be implemented during JOG commands

Symptom: Motor decelerates too fast for application

Solution: The ramp control is disabled in the active Logic CommBin&d must be cleared for the ramp control to function

Solution: Parameter 652 “Decel Time” is too smahis parameter specifies the Decel rate as the total time to decelerate from base
speed to zero

Solution: Parameter 664 “Rev Brdg Lim” is set too highis parameter controls the armature current output during deceleration
which directly controls maximum torque available

Solution: If the motor is decelerating under the JOG command verify that the JOG ramp enablééraetp enable for JOG is
activated through parameter 626 “Jog Ramp Enalflparameter 626 is set to 1, the programmed ramp rates will be
used If parameter 626 is set to 0, no ramp will be implemented during JOG commands

Symptom: Motor decelerates too slow for application

Solution: Parameter 652 “Decel Time” is too largjlis parameter specifies the decel rate as the total time to decelerate from base
speed to zero

Solution: The ramp control is enabled in the active Logic Comui&nd ramp control is desired, bit 5 in the active Logic
Command must be set for the ramp control to be by-passed

Solution: Parameter 664 “Rev Brdg Lim” is set too IGlis parameter controls the armature current output during deceleration
which directly controls maximum torque available

Solution: The torque taper control may be limiting the torque comnmfardue taper is used to reduce the current limit as a
function of speedt's set-up is accomplished through parameter 665 “Strt Taper Speed” which sets the velocity at which



the maximum torque will begin to be limite®arameter 666 “End Taper Speed” which set the velocity where the
maximum torque will be fully limited, and parameter 667 “Min Taper Cur” which sets the maximum torque level at end
taper speed

Solution: Insufficient torque may be available due to improper field sefhgmotor field parameters must be properly set up to
obtain maximum available torqueerify that the field control is properly calibrated

Solution: If the motor is decelerating under the JOG command verify that the JOG ramp enabldésraetp enable for JOG is
activated through parameter 626 “Jog Ramp Enalflparameter 626 is set to |, the programmed ramp rates will be used
If parameter 626 is set to 0, no ramp will be implemented during JOG commands

Malfunction: The motor velocity is not controlled and excessive velocity occurs.
Symptom: The motor velocity is excessive and parameter 106 “Velocity Fdbk” remains constant or near zero

Solution: The velocity feedback device is incorrectly selectedify that parameter 621 “Fdbk Device Type” reflects the proper
velocity feedback device being used

0 = Encoder Feedback Selected

1 = Armature Voltage Feedback Selected
2 = Analog Tachometer Selected

3 = No Feedback Device Selected

Solution: If Encoder Feedback is selected and the device has malfunctioned, or no device is connected, or the wrong eacoder P
entered in Param 609, the motor will accelerate uncontrollably and fault on VP-10 Feedback Loss

Solution: If Armature Voltage Feedback is selected, the motor should only runaway if an internal component malftinetions
armature voltage is sensed at the DC contactor connedtigthen scaled on the Feedback Board and measured on the
Main Control Board

Solution: If an analog tachometer is selected and the device has malfunctioned or is not connected, the motor will accelerate
uncontrollably and faultAlso if the scaling is incorrect, or the analog input signal from the tach is over voltage, the motor
will accelerate uncontrollably

ATTENTION:

If no Feedback Device is selected, uncontrollable acceleration of the motor could occur. This is a potentially dangerous
situation because the Drive will not trip on a Feedback Loss fault. Parameter 621 must only be set to (3) when operating the
Drive as an external torque regulator, in follower type applications.

Symptom: The motor accelerates uncontrollably and parameter 106 “Velocity Fdbk” has the wrong polarity for the direction
commanded

Solution: The field polarity and the direction information from the encoder must match for proper. ¢antsalrd direction of the
motor is defined as positive armature voltage +Al / -A2 and phase A must lead phase B of the encoder for CCW rotatio
as viewed from the commutator end of the mdtarward direction can be defined as CW rotation by switching the
polarity of the field connections and by switching one encoder signallpaiisame holds true for an analog tachometer
The polarity- of the tach signal must match the polarity of the armature vdfageard rotation can be defined as either
CW or CCW depending on the polarity of both signals

Symptom: The motor accelerates uncontrollably with the motor turning in the same direction as the velocity command

Solution: Switch the encoder signal pairs or the analog tach pol&hign verify that parameter 107 “Position Feedback” counts up
to a higher value as the motor is rotated in the forward direction

Symptom: The motor runs away with the motor turning in the opposite direction as the velocity command

Solution: Verify that parameter 107 “Position Feedback” counts up to a higher value when the motor is rotated in the forward
direction If it does, reverse the polarity of the field connections

Malfunction: The motor turns at the correct speed, but rotates in the wrong direction.



Symptom: Parameter 107 counts down to a lower value when the motor is rotated in a forward direction

Solution: Reverse both the encoder signal pairs/analog tach polarity and the polarity of the field connections

Malfunction: The motor over/undershoots the target velocity.

Symptom: Excessive overshoot of the target velocity is evident when the velocity is stepped and overshoots to a speed
faster/slower than commandekhe regulator then compensates and velocity swings back the other way, sometimes
oscillating several cycles before achieving a constant veliten approaching zero speed the velocity may actually
pass through zero speed and rotate in the opposite direction until zero speed is .achieved

Solution: Excessive overshoot usually indicates that the velocity loop is tuned incoifrbetlyains of the velocity loop, the actual
values of, and the ratio between, KP and Kl are incorrect, or the feed forward term (KF) is t@ebiglasing Kl or
increasing KP should reduce the amount of oversfaote the velocity loop using Autoturidy decreasing parameter
661 “KF Velocity Loop” the feed forward term will be increased which will reduce overshoots but also decrease the gain
of the loop in respect to velocity referen@@e response to a load disturbance is unaffected bir&fer to the Start-up
Procedure for more informatiolf the problem occurs when approaching zero speed it may help to increase parameter
710 “ Zero Speed Tol'This will cause the drive to cease regulation sooner and allow the motor to coast to a smooth stor
Refer to the Start-up Procedure for more information

Symptom: Excessive undershoot of the target velocity is evident when the velocity is stepped and does not reach the target
velocity in the desired time

Solution: Excessive undershoot usually indicates that the velocity loop is tuned incofiieethains of the velocity are too low or
the Feedforward Term (KF) is too loimcreasing parameters 659 “Kl Velocity Loop” and 660 “KP Velocity Loop” will
increase the gain of the system to allow a faster response to variations in velocity feBglacteasing parameter 661
“KF Velocity Loop” the feedforward term will be decreased which will reduce undershoots but also increase the gain in
respect to the velocity referendeefer to the Start-up Procedure for more information

Velocity Feedback Device Malfunction

Velocity Feedback Device malfunctions can be difficult to diagnose and cdmrdltis section troubleshooting techniques
dealing with each type of velocity feedback device will be explained

Encoder Device Failure

The encoder feedback device is mounted on, or near the motor and is mechanically coupled to the mitse sbedt
motor rotation and outputs a dual channel quadrature output wavafeeni 395 requires that the encoder output be differential line
drivers at 5-12V signal level€hannel A and Channel B are square wave type outputs that are 90 Degrees out W iprase
rotating in the CCW direction, as viewed from the commutator end, Channel A leads Channel B (Wavdiaoh differential
channel has an inverted and non-inverted signal, for example A and A(NOT) (Waveform 3)

The encoder requires a power supflige 1395 provides a + 12V isolated supply capable of 500mA of current with a
current foldback feature that protects the power supply should the current draw exceed 50ffefent power supply
requirements exist for the chosen feedback device, the supply must be provided external to the 189S binpertant that the
Start-up Procedure has been properly performed before attempting these troubleshooting techniques

Test points on the Main Control Board (TP12 - Encoder Phase B (ENCB) and TP15 - Encoder Phase A (ENCA)) can be
used to monitor the frequency and phase relationships of the en&ondescilloscope should be used to monitor these signals with
respect to AGND (TP57)he waveforms should be logic level signals, 0 to 5V square-waves

ATTENTION:

Extreme care must be used when probing the m test points on any board. Improper techniques may result in damage to
the circuit and personal injury. Do Not attempt probe tests that are not listed here. Damage to extremely sensitive cirguits ma
cause unpredictable drive operation and unintended motor rotation.

The frequency is proportional to speed and the pulse rate of the encoder, referred to as the “Pulse/Rev” rating on the
nameplateThe speed of the motor can be calculated by: Speed (RPM) = [Frequency (Hz) x 60]/[Pulses/Revolution]



The direction of rotation is determined by the phase relationship of ENCA to BRNGBA and ENCB should always be 90
Degrees out of phase with each othEENCA leads ENCB by 90 Degrees then the direction of rotation is defined as fotivard
ENCB leads ENCA by 90 Degrees then the direction of rotation is defined as r&Vaxsaform 1 shows forward rotation with
ENCA as the top wavefornwaveform 2 is reverse rotation with ENCA as the top waveform

The following is a list of final functions, symptoms, and possible solutions

Malfunction: The drive faults on “VP-10 Feedback Loss”. This indicates that the measured velocity from the encoder is less
than the level programmed in parameter 732 “Tach Loss Vel” and the velocity calculated from the CEMF of
the motor is greater than the level programmed in parameter 731 “Tach Loss CEMF".

Symptom: The velocity feedback is not being registered because jumpers on the Main Control Board are selected incorrectly
for the encoder in us&erify that the jumper selection for the encoder output voltage on the Main Control Board is
correct

Solution: For 5V differential encoders J8, J9, and J10 should be in positidrot-P2V differential encoders J8-J10 should be in
position 2-3

Symptom: The encoder feedback device is inoperative due to lack of encoder power. Megodyre the encoder power
supply from the 1395 drive by measuring from TB3-#8t¢ TB3-14 ) with a DVM. The voltage level should bel2V,
+/- 10%

Solution: If the supply is near zero remove all power to the dbigconnect the encoder supply connections at TB3-13 and TB3-
14. Apply power and repeat the measurembrihe supply is restored to its proper level the encoder power supply
foldback circuit was activateiRemove all power to the drive and connect the supply connections to the eHagatan
applying power, the supply again folds back, excessive current draw is occtihismigould be due to shorted supply
connections or a damaged enco@@reck all wiring between the 1395 terminal strip and the enclidiee wiring is
functional, replace the encodé#rthe supply remains low even after the encoder is disconnected, replace the Main
Control Board

Symptom: The encoder output signals are lost due to a malfunction of the line drivers in the encoder device

Solution: Measure the encoder output signals at the 1395 terminaPstige a scope probe at TB3-17 and at TB3-18 and reference
them to TE These signals represent the differential channel outputs for pha&387 is inverted and TB3-18 is non-
inverted Rotate the shaft of the motor, either by mechanical means or under armature voltage feedbackhentrol
resulting waveform should be similar to Wavefornif3he proper signal is not observed, replace the encidée: If
using armature voltage feedback to troubleshoot the encoder, the set-up procedure for armature voltage feedback must
performed first for proper operatiodse the same method to check phase A of the encoder.drigne a scope probe at
TB3-19 and TB3-20 and reference them ta. TB3-19 is inverted and TB3-20 is non- invertBibtate the shaft of the
motor, either by mechanical means or under armature voltage feedback ddmnasulting waveform should be similar
to Waveform 3If the proper signal is not observed, replace the encoder

Symptom: The encoder output signals are present at TB3, but the quadrature relationship is incorrect between phases A an

Solution: Open the drive door and lower the Main Control Board assehdagite test points TP12 and TP15 on the left side of the
board near UL3TP12 is the phase B signal and TP15 is the phaste#fy that proper quadrature exists between A and
B. Rotate the motor in the CCW direction, as viewed from the commutdteresulting waveform should be similar to
Waveform 1 shown in Figure 3-If the encoder signals are in phase or 180 Deg out of phase, check the wiring to ensure
that the signal lines are not shortédhe wiring is functional replace the encoder

Symptom: Encoder output signals present at TB3, not present on Main Control. BEweader interface failure

Solution: Replace the Main Control board



Figure 3.1

Waveform 1 - Encoder Phases A (TP15)
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Waveform 3 - Encoder Signals A (TB3-20)
and A (NOT) (TB3-19)

Figure 3.2
Waveform 2 - Encoder Phases A (TP15)
and B (TP12), Reverse (CW)
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Waveform 4 - Encoder Signals B (TB3-18)
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Analog Tachometer Malfunction

The analog tachometer device generates a DC voltage that is direction sensitive and proportionalieesfaaddoutput
must be connected to an analog input channel on the Discrete AdapterMosiréhdustrial tachs have an output greater than the
+/- 10V range of the analog inpuihe tach output must be scaled down, by an external voltage divider network (see ERjure 6

Below is a list of malfunctions, symptoms, and possible solutions

Malfunction: Drive faults on “VP-10 Feedback Loss”. This indicates that the measured velocity from the tachometer is less
than the level programmed in parameter 732 “Tach Loss Vel” and the velocity calculated from the CEMF of
the motor is greater than the level programmed in parameter 731 “Tach Loss CEMF".

Symptom: The velocity feedback is not being registered in parameterRdi@te the shaft of the motor, either by mechanical
means or under armature voltage feedback comMk: If using armature voltage feedback to troubleshoot the tach
circuit, the set-up procedure for armature voltage feedback must be performed first for proper offetatidapter
configuration parameter indicates proper data, an incorrect configuration link is in the drive

Solution: Verify that the analog input configuration parameter is linked to parametekldd4erify that external velocity
feedback is selecte@xamine parameter 621 “Fdbk Device Sel” to verify its value is 2

Analog Tachometer Malfunction

The analog tachometer device generates a DC voltage that is direction sensitive and proportionalTioesfaddoutput
must be connected to an analog input channel on the Discrete AdapterMosirchdustrial tachs have an output greater than the
+/-10V range of the analog inpufBhe tach output must be scaled down, by an external voltage divider network

ATTENTION:

Connecting a Tach which has an output range greater than +/-10V directly to the analog input channel can severely
damage the adapter card.

The tach signal then must be scaled in the adapter card to determine the proper relationship of output voltage/motor veloc
to Base Speed in Drive unifbhis scaled configuration data must then be linked to Parameter 156 “Tach Veldeihy' problems
relate to the scaling of the tach sign&slow is a procedure for checking the scaling of the analog tach feedback for proper drive
operation

1. Determine the Volts/RPM rating of the tat¢his usually on the tach nameplalidultiply this rating times the absolute maximum
speed the motor will be commanded to accelerai@tos value should also be programmed in Parameter 607 “Rev Speed Lim”
and 608 “Fwd Speed Lim” to ensure the velocity command will be properly clamped)

2. This Max Volts output must be scaled to a level withinithelOV analog input channel rangghis can be accomplished by
using a voltage divider that will take the Max Volts output and scale it to a maximum 9VTihjsuallows for protection against
10% overshoot

20K Adapter Board Input Impedance

R1 TB3 Analog In +

Tach 10K  TB3 Analog in -

This circuit uses a 10K resistor across the input channel and R1 represents the dropping resistor for the scalinfpnetwork
determine the value of R1 use the following equation:



(Max Volts output) x 620 - 6250 = R1
9V

3. The analog input channel on the adapter board must now be scaled to represent an accurate velocity feedbask signal
determine the analog input signal for base speacthmeter numbers are given in () where applicable

Base Motor Speed (606) x 9V Base Speed Input
Max Speed

4. This input voltage at base speed is then converted to raw Adapter units according to the equation given here

Base Speed Input x 2048 Raw Adapter Units
10

5. The Raw Adapter units are then used to determine the correct scaling parameter value according to the equation shown here

4096 Scaling Parameter Value
Raw Adapter Units

6. The scaling parameter value should then be entered into the associated analog input scaling set-up Paisapretadure
should be correct to within 5% erify that the scaling is correct by measuring the actual motor velocity with a hand tachometer
Fine tune the scaling by adjusting the appropriate value to minimize any error

7. Any drift at zero speed can be virtually eliminated by adjusting the offset parameter associated with the channel in use

Below is a list of malfunctions, symptoms, and possible solutions

Malfunction: Drive faults on “VP-10 Feedback Loss”. This indicates that the measured velocity from the tachometer is less
than the level programmed in parameter 732 “Tach Loss Vel” and the velocity calculated from the CEMF of
the motor is greater than the level programmed in parameter 731 “Tach Loss CEMF".

Symptom: The velocity feedback is not being registered in parameterRdiéte the shaft of the motor, either by mechanical
means or under armature voltage feedback comMuik: If using armature voltage feedback to troubleshoot the tach
circuit, the set-up procedure for armature voltage feedback must be performed first for proper offetratidwaapter
configuration parameter indicates proper data, an incorrect configuration link is in the drive

Solution: Verify that the analog input configuration parameter is linked to parametekldd4erify that external velocity
feedback is selecte@xamine parameter 621 “Fdbk Device Sel” to verify its value is 2

Symptom: Adapter configuration parameter indicates no velocity feedtath signal incorrectly connected to 1395

Solution: Verify that the tach signal is present at the TB3 terminals which correspond to the desired analog inpuf @hiannel
not, then check all wiring and connections that exist between the 1395 and the tachbthetesiring is functional
replace the tachometdf the signal is present at TB3, verify the scaling and offset parameters associated with the
selected analog input channel

Malfunction: Velocity control is maintained until the velocity exceeds a certain threshold and the motor accelerates
uncontrollably.

Symptom: The velocity feedback is proportional to the velocity of the motor until a certain level is reached and the velocity
feedback value is clamped and the motor accelerates uncontrollably

Solution: The tachometer voltage is exceeding the input voltage range of the analog input channel on the adayteehdaed
voltage range is exceeded the feedback data will become clamped and the motor will accelerate uncotolldoay
necessary to rescale the voltage divider network, external to the drive, to assure that the tach signal will remain inside tt
operating range of the analog input channel throughout the entire speed range of the motor

Malfunction: The motor is rotating at the wrong speed.



Symptom: The velocity feedback viewed in parameter 106 “Velocity Fdbk” does not match the actual velocity of the motor, a:
measured by independent means (hand tach)

Solution: The scaling of the tach signal must be verifige first scaling takes place at the voltage divider network which reduces
the tach output to a level within the + 10V input randee second scaling takes place in the adapter board which converts
the incoming signal to Drive Units representing motor velocity

Armature Current Control

Armature current control is performed in the Current procedduost of the malfunctions that occur produce fault responses
that indicate the problenin some cases improper tuning will cause nuisance faults and abnormal operation. id thecarmature
control parameters are improperly calibrated, malfunctions will occur and possible damage to the drive mipstcur
malfunctions described here will deal with the symptoms the drive will exhibit when the parameters are misdaadljosted) is a
list of malfunctions, symptoms, and possible solutions

Malfunction: Armature current output is well below rated or well above the rated level. This results in decreased or
increased available torque. The velocity control up to and including the commanded torque has been checked
and is functioning properly.

Symptom: The armature current reference is below the level called for by Torque Comiaend Parameter 110 “Torque
Command “ is 100%, Parameter 111 “Arm Current Ref ” should reflect the motor's rated armature Ttugrergue
command should remain proportional to the armature current reference from zero to base speed

Solution: The ratio of torque command to armature current reference is.Wittingatio is calculated based on Parameters 611
“Motor Arm FLA” and 615 “Rated Arm Brdg 1'Parameter 611 should reflect the nameplate full load armature current
rating of the motarParameter 615 should reflect current rating of the Drive as listed on the produdf kitiedr of
these parameters is incorrectly entered, the armature current output will be incorrect

Malfunction: Measured armature current to the motor does not equal the commanded armature current.

Symptom: The armature current measured by the clamp on ammeter is not equal to the current reflected in parameter 112
“Arm Current Fdbk”

Solution: Verify that Parameter 615 reflects the bridge current rating of the Drive as listed in the Start-Up chaptetaifatienns
Manual If this value is incorrect the armature current output scaling will be incorrect and the level of the current to the
motor will be inaccurate

ATTENTION:

If a Feedback Board is ever replaced due to a component malfunction, the scaling resistors mounted in TB2 and TB3
will be transferred to the new board prior to installation. If TB2 and TB3 resistors are omitted or improperly installed, the
current scaling will be incorrect and damage to the Drive may occur.

Malfunction: A step in torque command causes the Drive to trip on an overcurrent trip.
Symptom: A step in torque command results in a excessive pulse of armature current, faulting the Drive

Solution: The current loop may be improperly tunéthe gains are too high the step command will cause the current regulator to
over react and produce too much curré@nine the Drive to the proper current loop gain using the Autotune procedure

Solution: Reduce the value of Parameter 668 “dI/dT Linitiis parameter limits the rate of change allowed for the armature
current referenceBy reducing this value, the control will increase the armature current reference at a slower rate when
given a step torque command

Solution: Verify that all six pulses are present in the armature current wav&formonitor the armature current waveform place a
scope probe on test point TP5 on the Main Control Bdeference the scope to TP57 AGNfDone or more are
missing, a malfunction in the power structure has occurred, refer to Magnetics/Power Structure section of this chapter f
further details on correcting armature bridge malfunctions

Solution: Check the motor commutator for signs of arcing and excessive, or rough, brusbomealt a motor rebuilder



Malfunction: Drive faults on an overcurrent fault as soon as the contactor closes.

Symptom: Same as symptoms in previous malfunction

Solution: The current loop may be improperly tunéthe gains are too high the initial current command will cause the current
regulator to over react and command too much curfeme the drive to a lower current loop gain using the Autotune
procedure

Solution: The armature winding in the motor may be sho@ck the armature resistance from Al to A2 and from Al to PE
(ground) and A2 to PHf necessary, disconnect the motor armature leads from the 1395 and use a Megger to apply high
voltage from Al to PE and from A2 to PEhis will indicate if insulation breakdown has occurred in the mdfttine
motor is not shorted, a malfunction has occurred in the armature .lRiefge to Magnetics / Power Structure section for
further details on correcting armature bridge failures

The following paragraphs describe test points on the Main Control Board that can be used to diagnose armature bridgasnalfunctic

ATTENTION:

Extreme care must be used when probing the test points on any board. Improper techniques may result in damage to the
circuit and personal injury. Do Not attempt probe tests that are not listed here. Damage to extremely sensitive circuitaisgy ca
unpredictable drive operation and unintended motor rotation.

TP2- Armature Current Feedback can be used to monitor the armature current as sensed by the current transformers in the ;
lines These signals are unipolar representations of the armature c@wedtiction in either bridge results in a positive
waveform in respect to AGNIEither an oscilloscope (preferred) or a DVM can be used to monitor this signal with
respect to AGND (TP57Bcaling of the signal is 2V = bridge rated current ( Drive nameplate rafing)monitored
waveform should have equally spaced pulses at a periadroE2Vaveform 4 represents continuous current conduction
Waveform 5 is discontinuous current conduction

TP21-  Armature Voltage Feedback is sensed at the output side of the DC coritasteraled down to #/- 10V signal and
accurately reflects the voltage waveform across the motor arméih@evaveform measured at TP21 is inverted in
respect to the actual voltage across Al toBither an oscilloscope (preferred) or a DVM can be used to monitor this
signal with respect to AGND (TP57j is scaled on the low voltage drive (150- 300V DC) as 1V signal = 65V armature
voltage The high voltage drive (300-500V DC) is scaled as 1V signal = 125V armature valtege@aveforms shown in
Figures 3-5 through 3-11 represent the typical signal that occurs during the four quadrants of bridge.operation

Figure 3.5 Figure 3.6
Waveform 5 - Armature Current Feedback Waveform 6 Armature Current Feedback
(TP2) - Continuous Current (TP2) - Discontinuous Current




Figure 3.8
Waveform 8 -Armature Voltage Feedback
(TP21 ) Regen Forward

Figure 3.7
Waveform 9 - Armature Voltage Feedback
(TP21) - Motoring Forward

A

Figure 3.9 Figure 3.10
Waveform 7 - Armature Voltage Feedback Waveform 10 - Armature Voltage Feedback
(TP21) Motoring Reverse (TP21) Regen Reverse

| R dVad 4

Figure 3.11
Waveform 11 -Armature Voltage Feedback
(TP21) Constant Velocity w/No Load




Field Current Control

Field current control is performed in both the Velocity Processor and the Current Protieeséelocity Processor controls
the field current reference based on velocity, armature voltage, mode of operatibheefairrent Processor performs the field
current regulation based on the reference it receives from the Velocity Processor and the field current feedback measured by th
Current ProcessoMost control related malfunctions are experienced when initially calibrating the field control for operation below
Base Speedrhe field must be calibrated for operation in both constant Torque mode and constant Horsepow@omnsteafet
Torque mode occurs below base speed when the motor has full field current applied and maximum rated torque can.be achieved
Constant Horsepower mode occurs above base speedield control reduces the field current reference to maintain a constant
armature voltage as velocity increasBse torque output decreases with an increase in velocity to maintain a constant horsepower
output This functionality is commonly referred to as “Field Weakenifigie following is a list of malfunctions, symptoms, and
possible solutions for the field control

Malfunction: The exterior surface of the motor reaches a high temperature when the motor is stopped.

Symptom: The motor case temperature is excessive while the drive is in a stand-hyTinedkive is powered on, but not
enabled

Solution: The Field Economy function in the drive is not enabléeé Field Economy function reduces the field reference when the
motor is stopped to reduce the power in the m@ii0 of parameter 627 “Flux Mode Select” should be set to 1 to enable
the Field Economy functiormhe field flux reference will be reduced to the level specified in parameter 674 “FId
Economy Ref after the motor has been stopped for a period of time exceeding the value specified in parameter 675 “Flc
Economy Dly" A typical value of field economy is 30-50%

Solution: Setting the field economy too low may cause a drive fault to occur upon starting th€hdsiveould happen when the
field bridge goes into discontinuous conduction when in field economy.rfdtes occurs, it will take too long for the
field current to increase to the commanded level once a START command is issued and the drive will fault on VP-13
“Motor Field Loss” or VP-36 “Excess Arm VoltageThe field economy reference should be set so the field bridge is in
continuous conduction

Malfunction: The field current and resulting CEMF vary above basespeed with a constant speed reference.
Symptom: With a constant speed reference above base speed, the velocity and field current vary

Solution: The CEMF regulator is unstable, causing the field current reference to osdileatmins of the regulator are determined
by parameter 672 “KI Flux” and parameter 673 “KP FluD&crease parameter 672 until stable operation is achieved

Malfunction: Measured field current is not equal to parameter 118 “FId Cur Fdbk”.

Symptom: If the field current measured by the clamp-on ammeter is significantly different (greater than 10%) from the value
reported in parameter 118 the field feedback scaling is incorrect

Solution: Initial calibration of the field control determines the field current below Base .Sgeedameplate rating of both the
motor and drive determine the initial scaling calibratinter the motor nameplate current rating in parameter 612
“Rated FId Mtr Cur” Enter the field's bridge rating as determined by the field current jumper J1, not the drive nameplate
rating, in parameter 616 “Rated Fld BrdgRefer to the Start-Up chapter of the 1395 Installation Manual for values for
parameters 612 and 616the initial calibration is correct, the Feedback Board may have experienced a Hdiiare
would be typified by the field being phased full on and full current flowing in the motor field cirftawever, no field
current feedback would be registered at parameter 118 “FId Current IR#igace the Feedback Board, being sure that
the burden resistors installed at TB2 and TB3 are of the same value and type as installed in the original board

Malfunction: The field current reference is not equal to the motor nameplate rating during velocity regulation below base
speed.

Symptom: Parameter 117 “FId Current Ref " is not equal to parameter 612 “Rate Fld MotoFBudperation below base
speed, these two values should be equal

Solution: Verify that parameter 676 “Field Flux Ref ” is equal to 10@%is less than 100% a reduced field current reference will
be commandedilso verify that parameter 115 “Flux Command” is equal to 100%, when parameter 676 is equal.to 100%
If it is not, the flux reference select may be improperly programfadapplications where the velocity processor
generates it's own field current reference, bit 2 of parameter 627 “Flux Mode Select” should belé&itt8 & set to 1,



parameter 159 “Flux Feed Forward” will be used as the field flux referBacameter 159 is used when an external field
flux reference is brought into the drive, typically under master/follower configurafigpgally in a follower drive

(torque regulator) application, the field flux reference will be brought into the follower, from the master drive (velocity
regulator) If the unit experiencing the malfunction is a stand alone or master velocity regulator, it will generate a field
current reference internally

Malfunction: The field current feedback is not equal to the field current reference indicating that proper regulation cannot
be obtained.

Symptom: Parameter 117 “FId Current Ref ' is not equal to parameter 118 “FId CurrentFdbk”

Solution: Verify the field voltage rating of the motor and the field voltage rating of the drive under use is confpdtilvk2with a
230V AC input rating is capable of a field output of 150V DC, a 380V AC of 250V DC, a 415V AC of 270V DC, and a
460V AC of 300V DC

Malfunction: The measured motor voltage at base speed, no load, is not equal to the rated nameplate motor armature
voltage.

Symptom: The armature voltage measured with a DVM at Al and A2 of the DC contactor, at base speed with no load appliec
is not equal to the value entered at parameter 610 “Rated Motor Volt”

Solution: Fine tune the calibration of the constant field control to match the flux requirements of theltrotaameplate rating of
field current is a general estimate published by the motor manufacturer, if more exact calibration is required perform the
following adjustments: Operate the motor at Base Speed velocity, under no load, and place a DVM across the DC
contactor at A1 and A2/erify that parameter 676 “Field Flux Ref " is equal to 10@&just parameter 612 “Rate Fld
Mtr Cur” in small increments until the voltage measured at A1 and A2 is equal to the rated armature motor voltage as
stated on the motor nameplafimcreasing parameter 612 will cause the armature voltage to incléaseameter 612
must be increased to a value greater than parameter 616, the next higher J1 setting on the feedback board must be sel
and the value of parameter 616 must be changed to reflect the higher Bettmaye all power to the drive before
changing the J1 jumper selectidferify that the motor rated field is compatible with the drive rating in both voltage and
current

Malfunction: The measured motor voltage above base speed does not remain constant.

Symptom: When the actual motor velocity exceeds the base speed of the motor, the armature voltage continues to vary
proportional to velocity

Solution: Verify that the field weakening enable, bit 1 of parameter 627 “Flux Mode Select” is s€éhts it must be set if
constant horsepower operation is desired

Symptom: When the actual motor velocity exceeds the base speed of the motor, the armature voltage varies, but not directly
proportional to velocityThe load on the motor is relatively constant

Solution: Verify that the Field Flux Tune has been executed under Autotune cdhisoimust be performed prior to operating the
drive above base speed to ensure that the field control parameters have been set to reflect the flux characteristics of th
motor. Autotune will calibrate the field weakening parameters 677 to 685 and enter them into the paramdter table
addition, the CEMF regulator must also be turidte CEMF regulator varies the field reference based on the CEMF of
the motor being measurethe CEMF regulator will adjust the field reference during operation to maintain a constant
Armature voltageThe response of this regulator is controlled by parameter 672 “KI Flux” and parameter 673 “KP Flux”
These parameters control the gain of the CEMF regul@titing parameter 687 “CEMF Preload” to zero and parameter
627 “Flux Mode Select” bit 5 (CEMF Set) to 1 will disable the CEMF regul#tbits 4 (Hold) and 5 (Set) in parameter
627 are both set to 0, the CEMF regulator is automatically enabled and uses parameter 610 “Rated Motor Volt” as the
reference

Solution: Verify that the external CEMF regulator control, bit 3 of parameter 627 “Flux Mode Select” is.déths ®it is set to
1, parameter 160 “CEMF Ref " will be used to determine the CEMF regulator reference, instead of the rated motor
voltage parameteAlso verify that bits 4 and 5 are set to zero under normal oper#tlin4 is set to 1 the CEMF
regulator will hold its output to the last value before the bit wadfd®t 5 is set to 1 the output of the CEMF regulator
will be reset to the value specified in parameter 687 “CEMF Reg PrelBaimeter 686 “Fld Weaken Speed”
determines the velocity at which the field weakening function will become active

Symptom: When the actual motor velocity exceeds the base speed of the motor, the armature voltage varies directly with the
load on the motor



Solution: If the armature voltage changes significantly (greater than 5%) with an increasing load, the armature resistance
compensation is too higReduce parameter 614 “Arm Resistandearmature voltage increases significantly with an
increasing load, parameter 614 is too.léwtypical range is 3 to 10%

TP25- Field Current Feedback can be used to monitor the field current as sensed by the current transfofither i@l is
scaled so that 3V DC = full rating of the bridge as determined by the jumper setting of J1 on the feedback board or the
PSI/Switcher based on the HP rati&gther an oscilloscope (preferred) or a DVM can be used to monitor this signal with
respect to AGND (TP57)The waveform in Figure 3-12 shows the typical waveform of field current feedback

ATTENTION:

Extreme care must be used when probing the test points on any board. Improper techniques may result in damage to the circuit
and personal injury. Do Not attempt probe tests that are not listed here. Damage to extremely sensitive circuits may cause
unpredictable drive operation and unintended motor rotation.

Figure 3.12
Field Current Feedback (TP25) - Continuous Current

Magnetics / Power Structure

The 1395 drive contains a power structure that has an armature and field $hppymature supply consists of a three-
phase, full wave rectified, dual bridge, capable of four quadrant oiiipaiield supply consists of single phase, full wave rectified
bridge Also associated with the power structure are the low voltage logic power supply and the 24V unregulated power supply,
contactor control circuits, and incoming line protection devitke procedures below are designed to identify damaged components
by standard troubleshooting technigudste that the troubleshooting information in this section is divided into two sedbns
Series A troubleshooting information precedes Series B troubleshooting



SERIES A
(1 -100 HP 230 VAC)
(2 - 200 HP 460 VAC)

Armature SCR's (Series A)

The 1395, 1-100 HP 230 VAC/ 2 - 200 HP 460VAC, armature supply consists of six dual pack SCR modules mounted on
the main heat sinkA malfunction of any of these devices will show itself in either an overcurrent related fault, blown or tripped
incoming protection devices, or erratic motor operafidre following procedure can be used if an armature bridge component
malfunction is suspected

1. Disconnect and lock-out ALL incoming voltage sourdésrify that the three-phase high voltage is removed from the incoming
protection devices, either F1 - F3 or the main circuit breaker 8Bt verify that the 115V logic supply and contactor power is
removed from TB2-3,4, and § an external field supply is used, verify that it is also removed by checking TB1-1 and 5

2. Check the Anode to Cathode junction of each SCR mowith a DVM on the 1 Meg ohm scale, measure the resistance across
the SCR modules as follows: (Note: Lead orientation is not critical)

PM1 PM2 PM3

I I I_. Armature SCR Module

PM4 PM5 PM6

PM8  PM7

I I\‘ Field SCR Module

SCR Layout Series A

PM1 - Upper left SCR module;

Al (Bottom of DC contactor) to L1 (bottom of F1)
PM2 - Upper middle SCR module;

A 1 (bottom of DC contactor) to L2 (bottom of F2)
PM3 - Upper right SCR module;

Al (bottom of DC contactor) to L3 (bottom of F3)
PM4 - Lower left SCR module;



A2 (bottom of DC contactor) to L1 (bottom of F1)
PMS5 - Lower middle SCR module;

A2 (bottom of DC contactor) to L2 (bottom of F2)
M6 - Lower right SCR module;

A2 (bottom of DC contactor) to L3 (bottom of F3)

All resistance’s should be 100kohms or gredfea low resistance is detected replace the affected SCR pack

3. Check the gate to cathode junction of each SCR mowlita the DVM on the 1 K ohm scale, measure resistance of each
junction as follows:

(Note lead orientation is not critical)

PM1 - Upper left SCR module;
G1 (Top of left arm/snubber board) to Al (See above)
G2 (Top of left arm/snubber board) to L1 (See above)
PM2 - Upper middle SCR module;
G1 (Top of middle arm/snubber board) to A1 (See above)
G2 (Top of middle arm/snubber board) to L2 (See above)
PM3 - Upper right SCR module;
G1 (Top of right arm/snubber board) to Al (See above)
G2 (Top of right arm/snubber board) to L3 (See above)
PM4 - Lower left SCR module;
G1 (Bottom of left arm/snubber board) to A2 (See above)
G2 (Bottom of left arm/snubber board) to L1 (See above)
PMS5 - Lower middle SCR module;
G1 (Bottom of middle arm/snubber board) to A2 (See above)
G2 (Bottom of middle arm/snubber board) to L2 (See above)
PM6 - Lower right SCR module;
G1 (Bottom of right arm/snubber board) to A2 (See above)
G2 (Bottom of right arm/snubber board) to L3 (See above)

All resistance’s should be between 7 to 30 ohfres measurement is outside of this range or if one reading deviates
significantly from the majority, then module replacement may be necessary

Armature Pulse / Snubber Boards (Series A)

The Armature Pulse / Snubber Boards provide isolation of the gate pulse firing circuit and also provide DV/DT protection
for the SCR moduleg\ malfunction of these devices will be evident in either an overcurrent related fault, blown or tripped incoming
protection devices, or erratic motor operatieallow the procedure below if a board malfunction is suspected

I. Disconnect and lock-out ALL incoming voltage sour(®se above)

2. Remove all three Pulse Boards by disconnecting the ribbon cable at J1 and remove the upper and lower gate leads at G1 and
Loosen the captive thumb screws designhated DCA1, AC, and Di@d&sure the following resistance’s with the DVM on the
200 ohms scaléNote lead orientation is not critical)

G1 (upper) to DCA1 should be 100 ohms +10%

G1 (lower) to DCA2 should be 100 ohms +10%

G2 (upper) to AC (2L1) should be 100 ohms +10%
G2 (lower) to AC (3L1) should be 100 ohms +10%
D1 (anode) to DCAL should be 1 to 2 ohms

D2 (anode) to AC (2L1) should be 1 to 2 ohms

D3 (anode) to AC (3L1) should be 1 to 2 ohms

D4 (anode) to DCA2 should be 1 to 2 ohms

J1-1 to J1-8 should be 100 ohms +10% (see below)
J1-2 to J1-8 should be 100 ohms +10% (see below)
J1-3 to J1-8 should be 100 ohms +10% (see below)
J1-6 to J1-8 should be 100 ohms +10% (see below)
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3. If any of these measurements (G1 through J6) are out of tolerance, replace the associatédhesargrocedures check out and
no apparent discrepancies are found, a potential problem could stilliexi$reakdown path” has been established from the
pulse transformer primary to secondary, it is possible that a malfunction could show itself when the line voltage potential is
applied to the power structurghis condition can only be detected by “hi potting” the board at a level of 2500Vrms, and verifying
less than 5mA from primary to secondary

Field SCR's (Series A)

The 1395 field supply consists of two dual pack SCR modules arranged in a single-phase full wave rectifier configuration
Malfunction of any of these components may cause various responses including field and velocity related faults, or bliviAd fuses
and F6 The following procedures can be used if field bridge malfunctions are suspected

1. Disconnect and lock-out ALL incoming voltage sourdésrify that the 3 phase high voltage is removed from the incoming
protection devices, either F1 - F3 or the main circuit breaker.@Bsa verify that the 115V logic supply and contactor power is
removed from TB2-3, 4, and.3f an external field supply is used, verify that it is likewise removed by checking TB1-1 and
TB1-5

2. Check the Anode to Cathode junction of each SCR mowith a DVM on the 1 Meg ohm scale, measure the resistance across
the SCR modules as follows: (Note lead orientation is not critical)

For Low kVA 1395

Resistance from TBI-I to TB2-1 should be greater than 500k ohms
Resistance from TB1-5 to TB2-1 should be greater than 500k ohms
Resistance from TBI-I to TB2-2 should be greater than 500k ohms
Resistance from TB1-5 to TB2-2 should be greater than 500k ohms

If a measurement results in an “infinity” reading, check F4 and F6 for blown fuses

3. Check the gate to cathode junction of each SCR modlita the DVM on the 1K ohm scale, measure resistance of each junction
as follows: (Note lead orientation is not criticalposen the four captive thumb screws on the feedback board and lift the board to
gain access to the field pulse \ snubber bdaemnove the gate leads to the SCR modiMiessure the following resistance’s:

PM7 - Left SCR module;
G1 (left side of fld/snubber board) to TB2-1
G2 (left side of fld/snubber board) to TB2-2
PMS8 - Right SCR module;
G1 (right side of fld/snubber board) to TB1-5
G2 (right side of fld/snubber board) to TB1-1

All resistance measurements should be between 15 to 60 bhihesmeasurement is outside of this range or if a significant
deviation among devices is measured, module replacement may be necessary



Field Pulse / Snubber Boards (Series A)

The field pulse / snubber boards provide isolation of the gate pulse firing circuit and also provide DV/DT protection for the
SCR modulesA malfunction of these devices will be evident in either an overcurrent related fault, blown or tripped incoming
protection devices, or erratic motor operatiballow the procedure below if a board malfunction is suspected:

I. Disconnect and lock-out ALL incoming voltage sour(®se above)

2. Remove the pulse/snubber board by disconnecting the ribbon cable at J1 and remove the left and right gate leads at G1 and C
Loosen the captive thumb screws and remove the printed circuit béeadure the following resistance’s with the DVM on the
200 ohms scaléNote lead orientation is not critical)

L1 to D3 (cathode) should be 100 ohtrs 10%
L1 to D3 (anode) should be 1 to 2 ohms

F1 to D4 (cathode) should be 100 ohtis10%
F1 to D4 (anode) should be 1 to 2 ohms

L3 to D2 (cathode) should be 100 ohtrs 10%
L3 to D2 (anode) should be 1 to 2 ohms

F1 to D1 (cathode) should be 100 ohtis10%
F1 to D1 (anode) should be 1 to 2 ohms

J1 - 1 to J1-9 should be 60 ohrs 10%
J1 -1 to J1-10 should be 60 ohms 10%
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If any of these measurements are out of tolerance, replace the associatet themadbove procedure checks out and no
apparent discrepancies are found, a potential problem could stillléaisbreakdown path” has been established from the pulse
transformer primary to the secondary, it is possible that a malfunction could show itself when the line voltage potetigal ie ap
the power structuré his condition can only be detected by “hi potting” the board at a level of 2500V rms, and verifying less than
5mA from primary to secondary

115V Unit Power Supply (Series A)

The 115V Unit Power Supply sources tHgV, +12V, and+12V I1SO logic power supplies used on the 1395 printed circuit
boards It is located on the fold down steel bracket, next to the PSI Baardilfunction of this device will exhibit loss of
functionality due to low or non-existent logic supplies, drive fault responses, and erratic opEddbenthe procedure below if a
unit power supply malfunction is suspected

1. Measure the 115V AC source for the power supylith the DVM on the 200V AC range, measure the voltage across J1-5 and
J14 on the PSI Boar@No convenient test points exist on the unit power supply, most measurements will be performed on the P:
board) If 115V AC cannot be detected, check fuse F8 located on the top Ransbve all power prior to checking the condition
of F8.

2. Measure the outputs of the unit power sup@jth the DVM on the 20 VDC range, measure the logic supply levels shown in
Table 3C referencing to TP5 (ground)



IMPORTANT:

If necessary, the 5V level can be adjusted with potentiometer R3, located on the Power Supply Board

Table 3.C

Logic Supply Levels
Test Point  Voltage Low Limit High Limit
TP1 +12Vv DC +11.85Vv DC +1313V DC
TP2 +5.00vV DC +498V DC +502V DC
TP4 -12V DC -11.85V DC -1313v DC

If no logic voltages can be detected, check the condition of the fuse located on the unit poweRsupple all power
prior to checking the condition of the fuskthe fuse is not open, replace the unit power supply

3. Before replacing the unit power supply, disconnect and lock-out ALL incoming voltage sMe@sthat the 3 phase high
voltage is removed from the incoming protection devices, either F1-F3 or the main circuit break&lsGBarify that the 115V
logic supply and contactor power is removed from TB2-3, 4 aifchh external field supply is used, verify that it is likewise
removed by checking TB1-1 and TB1-5

4. Verify that the logic supplies also exist on the Main Control Board at the following test points:
TP51-  +5V logic supply can be monitored with a DMK signal level should be5.00V DC+/- 0.02 VDC in respect to TP52

TP52 -  Digital logic supply common can be monitored with a DWsIsignal level should be +0V DC in respect ta This
signal is used as the reference for measuring all isolated signals

TP53 - Isolated supply common can be monitored with a DN8vsignal level should +0V DC in respect to. Titais signal is
used as the reference for measuring all isolated signals

TP54 - Isolated-12V supply can be monitored with a DVVMs signal level should be between83 and 1313 VDC in respect
to TP53

TP55-  +12V logic supply can be monitored with a DVNE signal level should be between83.and 1313 VDC in respect to
TP57

TP56 - -12V logic supply can be monitored with a DVNE signal level should be between83 and 1313 VDC in respect to
TP57.

TP57 - Analog supply common can be monitored with a DI signal level should be0VDC in respect to TEThis signal is
used as the reference for measuring all analog signals

TP58 - +5V isolated supply can be monitored with a DMé signal level should be5.00V DC +/- 0.02 VDC in respect to
TP53

24V Internal Unregulated Supply (Series A)

The 24V unregulated power supply is used to supply power for SCR gate firing signals, the 24V ECOAST string, the
pre-pilot relay, and the “faulted” relayhe components include a step-down transformer located under the top magnetics bracket, th
rectifier and filter capacitors that are located on The PSI Béafailure will exhibit a drive fault CP-15 “24V Power Supply Loss”
Follow the procedure below if a 24V power supply malfunction is suspected

1. Measure the-24V supply level on the PSI Boad/ith the DVM on the 200V DC range, measure the potential from TP5 to
TP23 The voltage should be 24V Dg- 6.0 V.



2. Measure the 20V AC source for the 24V suppliith the DVM on the 200V AC range, measure across J2- 9 and J2-10 on the
PSI Board The measured potential should be 20V AE€30% If no potential is measured, check fuse F7 on the top panel
Remove all power prior to checking the condition of the.flfgbe potential is correct, replace the PSI Board

3. If after replacing F7, the fuse still opens, replace the stepdown transformdt isRdcated on the back side of the magnetics
bracket that mounts the incoming protection devices

Magnetics Bracket Assembly Components

The magnetics bracket is located at the top of the dtivecludes TB1, TB2, F4 through F8, the pilot relay, 24V supply
transformer, and II15V distribution blocKhe following procedures describe the remaining components, not already covered, and how
to test themDisconnect and lock-out ALL incoming voltage sources prior to performing any of the testsdetdwthat the 3
phase high voltage is removed from the incoming protection devices, either F1 - F3 or the main circuit breakésoGRrify that
the I 5V logic supply and contactor power is removed from TB2-3,4, aifidid external field supply is used, verify that it is likewise
removed by checking TB1-1 and TB1-5

1. Fuses F4 through F6 are 25A rectifier type fu3éese fuses are a rejection style rectifier type fuse and are sensitive to their
orientation in the fuse holderBhe keyed end must be inserted downward in the fuse holder

2. Fuse F7 provides protection for the 24V supply transfariités fuse is a fragile glass type and caution should be exercised when
handling it

3. Fuse F8 provides protection for the lI15V circuithis fuse is a fragile glass type and caution should be exercised when handling
it.

4. The pilot relay is located on the backside of the magnetics. jemlove the wire harness at J1 on the PSI Baitth the DVM
on the 20k ohm range, measure the resistance of JI-l and J1-2 in the.Hashessd be K ohms+/-10%

5. The thermal switch is mounted in the middle of the main heat lsirdknormal, cool ambient, measure the resistance between
TB1-17 and 18 on the Feedback bodrde resistance should be less than 2 ohms

SERIES B
(1 - 30 HP 230 VAC)
(2 - 60 HP 460 VAC)

Armature SCR's Series B

The 1395, 1-30 HP 230 VAC/ 2 - 60 HP 460VAC armature supply consists of six dual pack SCR modules mounted on the
main heat sinkA malfunction of any of these devices will show itself in either an overcurrent related fault, blown or tripped
incoming protection devices, or erratic motor operafidre following procedure can be used if an armature bridge component
malfunction is suspected

1. Disconnect and lock-out ALL incoming voltage sourdésrify that the three-phase high voltage is removed from the incoming
protection devices, either F1 - F8so verify that the II5V logic supply and contactor power is removed from TB2-1,T2 3
gain access to the Power Board, swing down and remove PS1/Switcher Board

2. Check the Anode to Cathode junction of each SCR moWith a DMM on the 1 Megohm scale, measure the resistance across
the SCR modules as follows:



Armature SCR Module

_—

\

Field SCR Module

PML1 - left SCR module; to PM2 2nd SCR module
Al (bottom of DC contactor) to L1 (bottom of F1)
A2 (bottom of DC contactor) to L1 (bottom of F1)
PM3 - 3rd SCR module to PM4 4th SCR module
Al (bottom of DC contactor) to L2 (bottom of F2)
A2 (bottom of DC contactor) to L2 (bottom of F2)
PMS5 - 5th SCR module to PM6 Right SCR module
Al (bottom of DC contactor) to L3 (bottom of F3)
A2 (bottom of DC contactor) to L3 (bottom of F3)

All resistance’s should be 100K ohm or grealiea low resistance is detected, remove the power board and determine
which of the power module pair is bad, replace it accordingly

3. Check the Gate to Cathode junction of each SCR mo¥tith a DMM on the 1K ohm scale, measure the resistance of each
junction as follows:

PM1 - left SCR module G1 J15to A1 and G2 J16to L1
PM2 - 2nd SCR module G1 J17 to A2 and G2 J18to L1
PM3 - 3rd SCR module G1 JI9 to A1 and G2 J20to L2
PM4 - 4th SCR module G1 J21 to A2 and G2 J22 to L2
PMS5 - 5th SCR module G1 J23 to A1 and G2 J24 to L3
PM6 - Right SCR module G1 J25 to A2 and G2 J26 to L3

All resistance’s should be between 7 to 30 chHfreeasurement is outside of this range or one reading deviates
significantly from the majority, module replacement may be necessary

Armature Pulse / Snubber Circuits (Series B)

The Armature Pulse / Snubber Circuits located on the power board provide isolation of the gate firing circuit and also
provide DV/DT protection for the SCR modul@smalfunction of these devices will be evident in either an overcurrent related fault,
blown or tripped incoming protection devices or erratic motor operafigs the following procedure if a malfunction in this
circuitry is suspected

1. Disconnect and lock out all incoming voltage sourd@esGain Access to the power board, swing down and remove PSI/Switcher
Board

2. Remove the armature gate leads J15 thruNi2é@sure the following resistance’s with a DMM on the 200 ohm scale



If any of these measurements are out of tolerance, replace the power board

1

All resistance measurements should be between 15 and 60lbbutside of this range or if significant deviation between SCR's is

J15 to Al (bottom side of contactor) should be 100 ohfK0%
J16 to L1 should be 100 ohnié- 10%
J17 to A2 (bottom side of contactor) should be 100 ohfK0%
J18 to L1 should be 100 ohmig 10%

J19 to Al (bottom side of contactor) should be 100 chik0%
J20 to L2 should be 100 ohnté 10%
J21 to A2 (bottom side of contactor) should be 100 ohfK0%
J22 to L2 should be 100 ohnté- 10%

J23 to Al (bottom side of contactor) should be 100 ohK0%
J24 to L3 should be 100 ohnig 10%
J25 to A2 (bottom side of contactor) should be 100 ohfK0%
J26 to L3 should be 100 ohnié- 10%

J6 - 6 to J6 - 1 should be 100 oh#s 10%

J6 - 8 to J6 - 1 should be 100 ohtis 10%

J6 - 9 to J6 - 1 should be 100 ohtis 10%

J6 - 10 to J6 - 1 should be 100 ohtis10%
J6 - 11 to J6 - 1 should be 100 ohtis10%
J6 - 12 to J6 - 1 should be 100 oh#fs10%
J6 - 13 to J6 - 1 should be 100 oh#ts10%
J6 - 14 to J6 - 1 should be 100 ohtis10%
J6 - 15 to J6 - 1 should be 100 ohtis10%
J6 - 16 to J6 - 1 should be 100 oh#ts10%
J6 - 18 to J6 - 1 should be 100 oh#ts10%
J6 - 20 to J6 - 1 should be 100 ohtis10%

Field SCR Module (Series B)
The 1395 Series B field supply consists of a single quad pack SCR module arranged as a single phase full wave rectifier
Malfunction of this component may cause various responses including field and velocity related faults, or blown F1 andrR2 fuses
following procedure can be used if field bridge malfunctions are suspected

Disconnect and lock out all incoming voltage sourdsify the 3 phase high voltage is removed from the input fuses F1 - F3
Also verify the 115V logic and contactor power are removed from TB2 of the PSI/Switcher. board

To gain access to the power board, swing down and remove the PSI/Switcher board
Remove all interconnects to the field bridge

Check the gate to cathode junction of each SCR of the module as follows:

Pin 6 to Pin 3
Pin 7 to Pin 2
Pin 8 to Pin 4
Pin 9 to Pin 2

measured, module replacement may be necessary

4.

With the DMM on the 2 megohm range, check the anode to cathode junction of each SCR as follows:

Pin 2 to Pin 3 should be greater than 500K ohm



Pin 2 to Pin 4 should be greater than 500K ohm
Pin 1 to Pin 4 should be greater than 500K ohm
Pin 1 to Pin 3 should be greater than 500K ohm

Field Pulse | Snubber Circuits (Series B)

The field pulse / snubber circuits, located on the power board, provide isolation of the gate firing circuit and also provide
DV/DT protection for the SCR module& malfunction of these devices will be evident in either an overcurrent related fault, blown
or tripped incoming protection devices or erratic motor operafiolow the procedure below:

1. Disconnect and lock out all incoming voltage sources

2. To gain access to the power board, swing down and remove the PSI/Switcher board

3. Remove the gate interconnects between the PCB and field SCR module (JIl, J12, J13, J14)
4. Measure the following resistance’s with a DMM on the 200 ohm scale

TBI-1 (L1) to D7 anode should be 1 to 2 ohms
TB1-1 (L1) to D7 cathode should be 100 ohtits10%
TB1-2 (L3) to D8 anode should be 1 to 2 ohms
TB1-2 (L3) to D8 cathode should be 100 ohtits10%
TB1-3 (F+) to D9 anode should be 1 to 2 ohms
TB1-3 (F+) to D9 cathode should be 100 ohths10%
TB1-3 (F+) to D10 anode should be 1 to 2 ohms
TB1-3 (F+) to D10 cathode should be 100 ohnhs10%
J6 - 1 to J6 - 19 should be 60 ohmé& 10%

J6 - 1 to J6 - 17 should be 60 ohmé& 10%

115V Switching Power Supply (Series B)

The lI5V switching power supply sources th&V, +/-12V, and thet12V ISO logic supplies used on the 1395 printed
circuit boardsThe power supply circuitry is located on the right side of the PSI/Switcher.lealare of this circuitry will exhibit
loss of functionality due to low or non existent logic supplies, drive fault responses, and erratic ofpaidiorthe procedure
below if a switching power supply malfunction is suspected:

1. Measure the 115VAC source for the power suplith a DMM on the 200VAC range, measure the voltage across pins 2 and 3
of TB2 on the PSI/Switcher board 15V is not detected, check AC sourd€ll5V is detected, check the condition of F1, in the
upper left hand corner of the PSI/Switcher board, and F3, to the left of TB2

2. Measure the outputs of the supply on the test points located on the right side of the PSI/SwitchéfithoaidMM on the
20VDC range, measure the logic supply levels shown in Table/Bh reference to TR6

Table 3.D

Logic Supply Levels
Test Point  Voltage Low Limit High Limit
TP1 +12V DC +1185V DC +1313V DC
TP2 +5.00V DC +498V DC +502V DC
TP4 -12V DC -11.85V DC -1313V DC

If the +5V is outside of the tolerance, adjust the trimmer potentiometer labeled R8 or 5V ADJ until it is inside specified
tolerancesNo independent adjustment is available for the other outputs

3. Verify that the logic supplies also exist on the Main Control Board at the following test points:



TP51- +5V logic supply can be monitored with a DVMs signal level should b&5.00 VDC+/- 0.02VDC in respect to TP52

TP52 -  Digital logic supply common can be monitored with a DWsIsignal level should be0V DC in respect to TEThis
signal is used as the reference for measuring all isolated signals

TP53 -  Isolated supply common can be monitored with a DN8vkignal level shouldOV DC in respect to TEThis signal is
used as the reference for measuring all isolated signals

TP54 - Isolated 12V supply can be monitored with a DVMs signal level should be between83.and 1313 VDC in respect
to TP53

TP55-  +12V logic supply can be monitored with a DVNE signal level should be between83 and 1313 VDC in respect to
TP57.

TP56 - -12V logic supply can be monitored with a DVNb signal level should be between83.and 1313 VDC in respect to
TP57

TP57 -  Analog supply common can be monitored with a DY@ signal level should be0VDC in respect to TEThis signal is
used as the reference for measuring all analog signals

TP58 - +5V isolated supply can be monitored with a DVIé signal level should b&5.00V DC+/- 0.02 VDC in respect to
TP53

24V Unregulated Supply

The 24V unregulated power supply is used to supply power for SCR gate firing signals, the 24V ECOAST string, the pre-
pilot relay, and the “faulted” relayrhe components include a step-down transformer, rectifiers and filter capacitors located on the
upper left side of the PSI/Switcher boaidfailure will exhibit a drive fault CP-15 “24V Power Supply LosBbllow the procedure
below if a 24V power supply malfunction is suspected

1. Measure the-24V supply level on the PSI/Switcher Boawdith a DMM on the 200 VDC range, measure the potential from
TP25 to TP6The voltage should be 24V Dg- 6.0V.

2. Measure the 20 VAC source for the 24V supplith a DMM on the 200 VAC range, measure from cathode of D12 to the
cathode of D13The measured potential should be 20 VAEG VAC. If no potential is measured check fuse F2 on the
PSI/Switcher boardf the AC potential is correct and there was no voltage measured in step 1, replace the PSI/Switcher board

3. If after replacing F2, the fuse opens again, board replacement may be necessary
Auto Tuning Malfunctions (Series A & B)

The Autotune function of the 1395 allows the user to tune the current and velocity loops in a minimum amount of time anc
effort. The Autotune function is executed using the Bulletin 1300 Programming Terminal and the standard logic control, dictated b
the applicationMost malfunctions that occur are indicated with a fault response from theTl89fault messages that are
associated with Autotuning are VP-40 through VP- 49 and CP-16, CP-18, CP-90 through TRet2Xault messages are fully
explained in Velocity Processor and Current Processor fault description sections

Autotune measurement tests require the same considerations that normal operatidordic@of the drive ultimately is
executed from the selected Logic CommaFHitke parameters associated with Autotune must be properly prograifineedrive set-
up parameters must be accurately programmed@se Speed, Rated Armature Current Levels, Rated Field Current Levgls, etc
allow for controlled and safe operatigkil ECOAST and other related protective type circuits must be fully operational before
attempting to use Autotune



