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13340 NE. 16th
SWEO Bellevue, WA 98005
CONTROLS... 206/644-2725
FAX 206/643-5224

SWEODRIVE AC BRUSHLESS SERVOCONTROLLER

WARRANTY

Seller warrants that the 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) year
from date of shipment from Sweo Controls, Inc. The liability of
Seller hereunder shall be limited to replacing or repairing, at
its option, any defective wunits or parts thereof which are
returned F.0.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 existance 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 1is 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.

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

SERVICES
The fdllowihg services shall be provided:

A. Telephone technical assistance by experienced engineers.

B. Replacement PC boards and power units stocked at the
factory for replacement.

C. An exchange plan for damaged or failed power units and
printed circuit boards.
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GENERAL INFORMATION

INTRODUCTION

The purpose of this marnuwal is to provide installation,
startup, cperating and maintenance instructions for  the
Swec ALC. Brushless Servo Comtrocller. The 712 series
drives, available in the rarnge from 3 o 20 HB, are
especially adapted . for high performance servo covbrod
systems. Each controller is  factory tested and set up
to operate a specified brushless AC motor per cover sheet.
A setup sheet showing proper control settinps for this
drive is included at the end of this marual.

Sections 1-4 are in standard format while the cover sheet,
Fuse lList Drawing list (section S with attached drawingos),
and the attached setup sheet are tailored to each drive.

SAFETY NOTICE

WARNING
This equipment contains valtages which may be as
high as 400 volts and rotating parts onm motors and
driven machines. High vaoltape and moving parts
can cause serious or fatal injgury. Only gualified
persormel familiar with this manual and any driven

machinery shaould attempt ta startup or
troubleshaot this equipment. Observe these
precauvtions:

1. UBE EXTREME CARUTION, DO NOT TOUCH any circuit
board, power device or motor electrical
cormection without insuring unit is properly
grounded and no high voltage is present. o
NOT apply AC power before grounding per
instructions herein. DO NOT open cover for &
minutes after removing AC power to allow
capacitors to discharge.

=3 BE CERTAIN that possible viclent motion of
motor shaft and driven machinery due ta
improper conbtrol operation will rnot cause
persaonel ingury or damage. Peak torques of
several times rated motor torque can occur
during a control failure.

3. Motor circuit may have high voltape present
whenever AC power is applied, even when motor
is nat rotating.

DRIVE DESCRIPTION (Figure 13 Drawings 7123 & 7153)

The 718 series contreller is a complete brushless drive
cortroller which ocperates from three phase 208 or 240 VAC
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power to control a permanent magnet synchronous AC motor in

ar  industrial drive systen. This controller may also  be
cperated o a single phase power sowrce with reduced
performnance. Outline and mownting of  the controeller

enclosure is specified on dirawing 7153.

The cantroller comsists of the following major elements in
a compact enclosed assembly:

1. Mounting base with prounded heat sink, on which
are maunted up to 3 bus capacitors Cl, C2 and O3,
the 2 main power transistors 1, G2, and O3,
cutput current sensing resistors RE and R3, the
three phase dicde bridge BR1, the input filter
irnductor L1, +the saft starting resistor Rl; saft
start bypass S5CR, (part of 05 module) repenerated
energy regulator frarnsistor Q4 and the power

terminal bleock. Units rated over 20 amps s
alsa have a fawn fors circulation of cooling aira
S Base .drivers A5, A& arnd A7 mounted over the 3

main power transistors.

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

4y Corntrol board Al and personality board A2 mounted
o the outside surface 2f the swing—-out plate.

The furictional block diagram of Figuwe 1 and drawing 7123
shows the irnternal cormectiorn of the elements listed above.

INTERCONNECTIONS

Drawing 7226 shows the intercormection of the conmtroller,
AC power, brushless mobtor, and typical customer 1/0%s. ALl
power conmections are made to the terminal blochk o the
top of the controller. All signal comections are made fo
plug—in terminal strips J1 & J& ov contral board Al.

INDICATORS, RADJUSTMENTS AND TEST POINTS

Cormtroller status amd fault lights are located on control
board, Al All adjustments arnd setup selections are made
with the pots and jumpers located on personality board A2
Test cormector J9 provides setup, adjustment and monitoring
paints as identified in drawing 7226.

CONTROLLER CIRCUIT FUNCTIONAL DESCRIPTION (Figure 1)

Figure 1 shows the functional arrvangemernt of the contraller
arnd R.C. motor. Motor voltape and freguency is created by
the three main power transistor pairs {81, G2 and 33 which
cperate inm a PWM (pulse width modulaticn) mode from the DO

A



Bus. This bus voltage is provided by the three phase diode
bridpe BR1l, inductor L1, and capacitors Cl, thru Cé. Input
AC three phase power is supplied directly to the bridge
through controller termingls L1, LE and L3. Power Supply A3
assembly is powered directly from the DC bus.

The A3 powey supply furnishes several functions:

i. Covtrals chargivng current to the bus capacitors through
the soft start circuit, thus preventing an  inrush
current uporn AL power applicaticor.

e Conmtrols the shunt regulator transistor @4 o prevent
avervoaltage on the bus supply by discharging +the bus
thraugh an external regermeration resistor.

3. Develops regulated cortrol power to ocperate the other
cireuit boards in the systenm.

4, Evniables drive operation if power conditions are proper.

5. Covirmects a safety bleed resistor across the capacitor
barnk whews AC lirne power is removed.

Each main power btransistor pair is controlled and monitored
by its associated EHase Driver RAssembly AS, RE o A7.
Thaese base drivers amnplify the PWM control sigrals  and
monitor  the operation of the power tramsistors to insure
reliable oubtput stapge operation with ocutput short cireuit
and ground fault protectior.

The oubtput currents through terminals T8 and T3 are sensed
with resistors and converted to common—-referenced signals
by the Mod-Demod A4. This board isclates the power circouid
sensing resistors from the cortrol cirveaits awnmd provides
gairs and of fset trimming of the feedback siogral.

Each of the three main power transistor pairs is conbrol led
by its individual cwrent loocp, operating from the isclated
current feedback and the inmput curvent command from the
commut at ioo logic. The resulting current error is
amplified by the curvent ervor amplifier and applied to the
PWM modulaticn comparators with the 2.5 KHz triangle wave
cscillator signal to develop the PWM modulation applied to
the base dvriver. The fault disable lopic remcoves base drive
output in the event an ocutput circuit o control fault is
detected.

The commutation and tach feedback from the motor are
developed from the Tachsyn brushless transducer output by
the sigmal conditioning circuitry. Both digital and analog
tach sigrals are developed; the amalopg tach is used for
speed contral and the digital tach is used for overspeed
protect ion.

0]
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PROTECTIVE FERTURES

This corkroller includes extensive fault moviitoring
circuits o insure safe reliable operation and to aid in
troubleshoot ing. The fallowing latching red LED fault
indicatows are supplied:

PWR (DSE-1) l.ights whenm a do bus overvaltage or
nndervoltage econdition ococoures. If
the AC power fails this arnd all LEDs
are turned off.

BD1 (DS2—-2) Fault at output Tl latches and 1ipghts
this indicabtor. Fault may be loss of
adegquate transistor base drive, output
short or ground faalt.

BDE2 {(DSE-3) Fault at cutput T8 latches and lights
this indicator. Fault may be loss of
adequate tramsistor base drive, ocutput
short or ground fault.

BD3 {(DE2—4) Fault at output T3 latches and lights
) this indicator. Fault may be laoss of
adequate transistor base drive, cutput

shaort or ground faalt.

s (DB3-1) T lLatches and lights upon motoorr over-—
speed, independent of tachometer
valtage. Overspeed setting is user
adjustable.

oT (DSE—-2) Latches and liphts twse seconds after

motor or comtrxller thermostat opens.

Iac {DBZ2-3) Latches and lights when cutput currewnt
exceads intermally preset level.

+13 {DS3~4) Latches and lights upow low o miss-—
ing +15V or =15V cormtrol power.

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

The following open collector cutputs provide fault status
information at Ji:

READY (Ji-13) Open ccllector which ivndicates either

(NGO FRULT) drive ready or drive fault. Logic
high o low  cutput. o READY is
internal switch SWi-3 selectable.

0]



OVERTEMP (J1-1i6)
WARNING

Open collector which operates when
motor o conmtroller thermostat opens
to provide two second warming  before
contraller Hrips off with overtemp
fault as discussed abaove. Logic high
o low output on QPTEMP is inmtermmal
switech SW1-6 selectable.

STATUS INDICATORS AND OQUTPRUTS

The following greern LED indicators show controcller status:

AT 8PD {(D51-1)

Cl {(DS1-2)
ccu (DS51-3)
RDY (DSi-4)
(NO FRULT)

Lights when motor speed is within +1%
of maximum speed of commanded speed.

Linhts when ENABLE 1 (Ji1-1Z & 14)
iviput is present.

Lights whers ENABLE 2 (Ji-11 & 1&2)
input is present.

Linhts when power is applied, no fault
conditiong exist and reset is’ noet
applied. Normally lights 2 2 seconds
after AL power is applied o reset is
removed.

The following open cocllector status cutputs are provided
far interface with other comtral equipment:

L.OW SPEED J1-17

AT S8PEED Ji—-18

SET SPEED Ji-19

Open collector cubput which operates
at speeds below typically +1% max
speed. Logical high or low cutput at
LOW SPEED is inmtermal switch 8Wi-&2
selectable.

Jumper JP3 selectable apern collector
output which operates at speesds within
typically +1% max speed of commanded
spead. Logice high o low cutput AT-
SPEED is internal switch Shil-1
selectable.

Jumper JP4 selectable open collector
cutput which operates at speeds above
oy below a set speed as selected with
internal switch SWi-5. SET SPEED is
adjustable with potenticmeter RS3.
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ADJUSTMENTS

PERSONALITY BOARD A&

ALl

board AR

R&2 RATE GAIN
R23 RACCEL-DECEL
R4 pMAX SPEED
R3Z8 ZERQO TRIM
R39 TRCH SCALE
RS2 CURRENT LIMIT
RS3 SET SREED
R&E QOVERSPEED
R&7 EXTERNAL

{See Figure &)

rormnal user adjustments are located on the personality

MOD~-DEMOD R4

These

Ri4

T3

T3

OFFBET

SCALE

OFFBET

& SCALE

Adjust per setup instructicrms in Sectionm 2.

Adjusts rate servo loop gain, CW  to
increase gain.

Adjusts acceleration and deceleration,
CW to increase (decreases accel-decel

times).

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

Adjusts zero offset of speed loop
input.

Adjusts scale factoer of conmtrocller

tach feedback, CW to increase tach
signal.

Acdjusts maximuam current the controller
will supply ta the motor, CW o
incvease limit.

Adjusts trip point of set speed logic
cubtput, CW to increase set speed.

Adjusts overspeed sebtting, CW to
increase overspeed setting.

(Opticnal)l. Adjusts maximum current
af the controller CURRENT LIMIT (see
RE2) . Active aonly when the extermnal

current limit input is corected to
coamor, CW o increase limit.

adjustments are factory preset and rnormally reqgquire
nz field adjustment.

Adjusts offset of T3 current signal
Adjusts scale factor of T3 cwvrent signal
Adgusts offset of TE current sigral

Adjusts scale factor of T2 current signal



1.7.3 TACHSYN PHRASING

This motor adgustment is factory preset amd rormally

reguires no Field adjustment. The controller includes an
aligrment mode to check and adgjust phasing between  the
tachsyrn arnd mobon. The adjustment proceedure is pivien in

section 2.4 of this marmual.



DESIGNATED BY

o SHADED AREAS
O o | 1 AT SPEED
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PIN 1 — ad | IR 2= 3 READY NO FAULT
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COMMON R34 o
(G2 XC10) g 22 R38 ZERO TRIM
R36 3 =lc
LEE
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R 6 4
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R4 1 R 5 PN R52 CURRENT LIMIT
R4 RE7 4
5rY) R6
[R43] [R50 |
R44 i r{ R53 SET SPEED
o
RE3J | TE Q
CEXTD 3881 O R68 OVERSPEED
R84 R70 +©
RE6 R7 1
R72
R7¢ R67 EXTERNAL CURRENT LIMIT
O [es ars] O
! .FIGURE 2

PERSONALITY. BOARD SET UP AND ADJUSTMENT LOCATIONS
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INSTALLATION AND STARTUR

Check motor rnameplate and.power scuvree volitage to insure
they match  the controller nameplate and informat o
contained in this manual. DO NOT USE THIS CONTROLLER ON
ANY OTHER VOLTAGES OR MOTORS without factory approval.

MOUNTING (Drawing 7153)

This controller is designed for panel mourntirng. Mouwnmt in a
clean dry enclosure with an internal ambient temperature of
not  greater  than +50 degrees C. DO NOT mounmt corntroller
above transformer oo other heat source. DO provide 2¢
miviimum clear area above and below the controller to allow
free flow of air over heat sink v the back of the

enclosure.

Mournting dimensicns are shown in drawing 7153. Nedte that
both peower and plug—in signal cormections are made to the
top of the cormtrol. Provide access to the fromt of the

module to adjust potentiometers and to aobserve indicators.
Allow  room for swinging the hinged circuwit board panel ocut
to pain access to the power compornents.

WIRING (Drawimg 7E2&)

A1l wiring shall be in accordance with +the National
Electric Code and applicable local codes.

POWER WIRING

Cormect 208 cr 230 VAC line—lire three phase RAC pﬁwer grdx
coritreller  dinput terminals Li, L2 and L3. Use suitable

fault protection per table below:s

Circuit Breakeyr - Three phase, 240VAC, &0R, thermal
magrietic. G.E. THH o TER series are
typical.

Fuses =Z30VAL, &OA slow—blow type

Buss FRN 60 and LPM 60 are typical

Use AWG #8 wire mirmimum.

If sivigle phase input power is to be used, commect power to
controller terminals L1 and L2 Note that controller
capacity is resiricted toc 60% of rnormal whewn operated onm
single phase power.

Wire +the three phase motor stator to the controller using
approporately sized wire. Comiect controller terminals Ti,
T2 and T3 divectly to mobor o through a DC rated corntactor
tx provide positive discormection for the motor. A ncbor
circuit contactor is recommended wherever motor motion due

11
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to a controller fault must be prevented for persormel o
egquipmnent safety.

Ground the chassis ground lug and motor frame to machine
o plant ground using ARG #E6 wire minimum.

High irertia and overhauling loads require an exiternal

regarnerat 1o resistor with suitable fuse o breaketr
protectior. Miviimum resistance of the regeneraticn
resistor  is 6 chms. The resistor dissipation capability

must be selected to suit the averapge regernerating o over-
hauling load. The protective fuse or breaker must be rated
at  400VDC miwmimum with a law encugh rating to  intervupt
upmt & comtrol failure causing continwous cormection of the

rasistor acroass the DE bus (280 to I50OVDE). Sweo Cowvbrols

supplies three kits for this purpose:

R3 300 watts comtinuocus, one & ohmy 300 Watt resistor
with Buss Ki-M 30 Tuse and holder.

R& 600 watts conbinucus, two 12 ohm 300 watt resistors
to be used ivn parallel, with Buss KLM 30 fuse and
holder.

R9 200 watts continucus, three 20 ohm, 300 watt

resistors to be used in parallel, with Buss KLM 30
Tuse and holdera

SIGNAL. WIRING

A1l motor siogmal and contral wires are terminated o plun-—

in terminal strip JE. Use twisted shielded pairs and
triplets as shown in Drawing 7226, with shields terminated
o cormbroller end only. Maximum cable lennth between J&

armd the AC motor is 1807 using shielded cable with &2 PAWG

mirdmum wire size and maximum wire-wire capacity of 60
pf/fFoct.

All customer cornbrol and signal wiring is  terminated on

plug—in terminal strip Ji. Commoyr o this terminmal strip
is isoclated from the power circuits and grounded to  the
chassis. All sigral and control inputs are relative to

common: except  the Buffered Speed Commarnd Input anmd  the
opto—isaclated Enable 1 & & iwnputs. :

Standard Ji—4 & 5 signal input scaling is 10V +2 V = Max

Speed. This dinput is buffered to provide 40 db  mindown
commornr node  isolation up to +15 volts commorn  mode input
relative to comnmon. Either input may be grounded at the

sigrnal sowrece s long  as the common: mode range  isn’t
exceeded.

The Ji-6 Tach Output is available for speed mowmitoring o
meterirg. Jumper selectable absclute value of tach valtage
oy bipolar tach voltane is available as discussed in

s
H]
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Secticnm 2.3.le

The Ji-9 reset input may be cperated with an open collector
o switeh  input to common to reset any  fault  indication
except power supply loss. This input must be open  to
cpearate the drive.

The Ji-11 o 14 Eviable irnputs are factory comnected
to operate as either CW-CCW oo~ Speed-Torgue enable. The
configuration used in this combroller is specified inm the
setup sheet. See Drawning 7286 for typical cormections and
aoperating notes.

The open collector and multipurpose terminmals J1-19 to 19
provide many poassible I/0 combirations. 8See Theory of
Operation Section for details o use of these cormectiorns.
Current and voltage limitations of the opem collecteor
cutputs are specified inm Sectiorm 3. 7. 9.

PERSONAL.ITY BORRD JUMPER AND SWITCH SELECTIONS

Select the jumper and switch settings onm the personality
board +to swuit the application reguirements. See Figure £
for gumper and switch locaticrms and functicowms.

JP1L TRCH OUTPUT SELECTION

This gumper selects J1-6 Tach Output. et push-on  Jumper
in upper positicor for positive analopn voltage proporticnral
to speed. Set push-on Jumper in lower pasiticrm for bipzlar
speed cutput.

JP1

N ]‘ ABSOLUTE VALLUE
BI PULQR‘. C 8 o
i

JP2 ACCEL-DECEL ON-OFF SELECTION

Set push-on  jJumper in upper positiorn for direct Speed
Command  Input with no Acecel-Decel limitivg. Set push—orn
Jumper  in lower position for Accel-Decel limiting of +the
Speed Command Input.

Jp2

i
b

‘ z
' |O|] DIRECT SPEED COMMAND
ACCEL-DECEL SPEED command (B9

[
5]



- 3.3 JP3 1/0 SELECTION FOR J1-18

This JjJumper strip provides fowr Ji-18 1/0 selections  for
Jumper positions as shown below:

- IP3
i — i
E o]j DIRECTION SELECT INPUT
EXTERNAL CURRENT LIMIT IMPUT ‘[ o i
o
! of |
| 1% J; EXTERNAL SPEED INPUT
AT SPEED OUTPUT [ O|-:
=19]

}
{

CAUTION:

oaime G000e e tom e Sarng s e

ONLY ONE JUMPER MRY BE INSTALLED ON JP3

2.3.4 JP4 1/0 SELECTION FOR J1i-19

This Jumper strip provides four J1-12 I1/0 selectireis For
Jumper positicnms as shown below:

JP4
 lo ] DIRECTION SELECT INPUT
EXTERNAL CURRENT LIMIT INPUT ;E o}
| o !
oL
L) ]]EXTERNF)‘L SPEED INPUT
SET SPEED OQUTRUT [ g-

{
!

CAUTION:

e o o st S e S ene

ONLY ONE JUMPER MAY BE INSTALLED ON JP4

14
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2.5 SW1 SELECTIONS

See Figure & for location of these selections:

SWITCH FUNCTION

1. AT SPEED OFF Ji;ia cpern colliectoy ON when drive
AT SPEED
N J1-18 cpern callector ONM whern drive not
AT SPEED
=. LOW SPEED OFF. Ji1-17 acpen callector ON below LOW SPEED
ON Ji-17 open coollector ON above LOW SPEED
3. RERDY = OFF Ji-15 cpern collector ON with drive not
NO~-FARULT READY
ON Ji-15 oper collector ON with drive READY
4., ACCEL~ OFF L.ow ACCEL-DECEL time range
DECEL ON Hinh ACCEL-DECEL time range
5. BET SPEED OFF Ji-19 cpen collector OM above Set Speed
0N J1—-19 open ecollector ON below Set Speed
&. DVERTEMP OFF Ji-16 open oolliector ON at rnormal
WARNING temperature
N Ji-16 cpen collector ON at Over-
temperature
7. ENAEBLE OFF Speed-Torque Ernable Mode
MODE ON CW—-CCW Evable Mode
8. RUN-ALIGN OFF Drive Run Mode = Normal Setting
‘ ON Drive Transducer Align Mode
CAUTION:

DO NOT OPERARTE S8SWi1-7 OR 8 during normal
aperation. Select SW1-7 Enable mode before
operating controller. See Section 2.4 for use of
Rurn—Alignm switch.

4 TACHSYN PHASING ADJUSTHMENT

With motor electrically cormected to controller and shaft
discormected from load, comect AC power to contraller WITH
ENABLE INPUTS OPEN OR DISCONNECTED. Switch SWi-8  (RUN-
ALIGNY to ON o place combroller in Align mode, +this will
cauge current to  flow through motor windings T8 anmd T3,
Motor shaft will rotate to positiom of mivimum  borgues
rotate shaft sliphtly about  this position by hand  to
confivm that motion is wwrestricted by frictiom.

15
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Praperly phased Tachsyrn cutput at test cormector J2 is
ther:

SIN A, J9-3 to J9-20 +2. 5 b +3.5 VDC
SIN B, J2-10 to IB~E20 l.ess than +0.03VDC
SIN Cy J9-11 to J3-EC ~-2. 5 te -3.5 VDO

Check phasing at J9 using DVM, with DVM commcon cormected
o J9-20. If phasing requirves adjgustment, loosern 2 clamps
holding Tachsyrs statoer to motor end bell and rotate stator
to achieve above specified voltapes. Retightern clamps and
recheck 8IN B null voltage to confirm proper alignment.

Switch SWi-8 to OFF to place comtroller in Run mode.
PERSONALITY EBOARD POTENTIOMETER ADJUSTMENTS (Figure 2)

Make all measuremnernts described below with DVUM  commorn om
JI-20 except as otherwise rnoted. See Setup Sheet  in
Drawirgs sectior for factory recommernded settings.

RS2 CURRENT LIMIT - TEST OUTPUT J9-4

Make +this adjgustment with AC power applied, RDY omy, beth
emable irnputs apern or discormected (CW & CCW o=ff), and
Extermnal Current Limit input open (if used) . Set
potenticmeter RS2 fooo desired Curvernt Limit up to  the
maximum per attached set up sheet.

RE67 EXTERNAL CURRENT LIMIT-TEST OUTPUT J3-4

If this aption is supplied, follow 2.5.1 above except
cormect Extermal Current Limit Input (Ji-18 o —-19, depend-—
ing o JRE anmd JP4 selectior) to common to activate
exterrnal limit. Set poternticmeter RE&E7 for desired External
Currert Limit up to the maximum allowed by the setting of
RE2.

R&6 OVERSPEED ~ TEST OUTPUT J9-8

Use setup per 2.5.13 - set potentiometer RE6 forr desired
cverspeed settimg up too the maximum overspeed allowed per
the attached set up sheet.

CAUTION:
MECHANICAL DAMAGE MAY OCCUR AT MOTOR SPEEDS
ABOVE THE MAXIMUM OVER SPEED ALLOWED

R33 SET SPEED - TEST QUTRUT J3-16&

Use setup per 2.5.13 set potentiometer RS3 for desired set
speed setting. Ircveasing speed setting will be up to 20O%
higher tharn decreasing speed setting due to hysteresis in
the set speed comparator.

ig
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Rz2 RATE GAIN - TEST INPUT J9-15, OUTRPUT J3-6&

Gairn setting defined in the setup sheet may be made using
setup of 2.5.1, comecting 1 Kohm resistor from J9-15 $or
J3-18, fFivst measwring DO voltage at J3-15 amd thern
adjusting RE2 to cause DO voaltage at JI9-6€ T
be (0.XX) (I9-15 voltapne). Use 0.XX = Bain Ratioc From sebtup
sheet, item S.

Tao adjust Rate Bain foor a load other tharn that indicated in
the setup sheet, complete other adjustments below, ther
erable drive and apply step speed commands with jumper JPE
set Ffor vno Accel-Decel limiting. Observe the motor  tach
cutput at J9-3 with oscilloscope and set REE2 for desired
response,  adjyusting CW to increase gain setting. Too CW a

gair setting will cause overshoot and may cause
sseillations in the drives too COW a settivg will cause
slugpish response. IT lcad is variable iw the application

(e.g., switechable ratic between motor and locad), check pain
setting with both extremes of load and select best
compromise  between ideal settivps for each  load. Measure
resulting gaivi setting using procedure described above,
record on setup sheet for fubtuwre referernce.

R38 ZERO TRIM - MONITOR MOTOR SHAFT ROTATION

With AC power applied and RDY oy, apply zero speed commarc
arid activate both Erable inputs to cause CW and CCW (o be
oy then adjust R3B for zero motor shaft rotation.

R39 TACH SCALE-TEST OUTPUTS J9-3 & 14

With setup per 2.5.6, increase speed command to cause tach
cutput measured with DVM at J9-3 to agree with requiremernt
o set up sheet in the input colwm o within + 0.1 volst.
Thern cormect DVM from J9-3 to J9~14 angd adjust R39 for  DUM
reading less than + 0.020 volt (thus trimming Tachsyn speed
cutput  to equal absolute tach cutput derived from dipgital
tach). Make R24 adjustment per 2.5.8 after this adjustment.

R4 MAX SPEED - TEST OUTPUT J9-1

With setup per &8.5.7, after Tach 8Scale adjustment is
complete, raise speed input to desired maximum valtane,
therr adjust R24 to attain desired maximum speed measured
with DVM at J39-1i4.

R23 ACCEL-DECEL - TEST OUTPUT J9-14

With setup per 2.5.7 and Rcceel-Decel limited input seleected
with JPE; apply rapid speed commard change from zero  to
max speed and monitor J9-14 output using ascilloscope.
Select high or low range with SKWi-4 and adjust 23 far
desired accel-decel tineg. :

17
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THEDORY OF OPERATION
MOTOR ASSEMBLY

The AC permanent magnet synchrormous motor has a 3 phase Y
carmected stator as illustrated in Fipwe 1. The mobor
raotor poasiticonm and speed are sensed by a Tachsyn TM mouanted
i line orn the rear of the motor. This frameless brushless '
electramagrietic trarnsducers rotor is mounted directly on
the motor shaft and its stator is mounted with 3 synchro
clamps %o the motor rear end bell. Phasirng of the Tachsyn
to the motor is accomplished by loocsening the sywnchro
clamps, rotating the Tachsyw stator and reclamping.

CONTROLLER BUS POWER SUPPLY (Figure 1 and Drawing 7123)

Drawirng 71223 shows the intercormection of the powey
componient s. Ircoming AC power to L1 thru L3 is rectified
oo DC by the dicde bridge BR1 and filtered by inductoye L1,
The inductor reduces curvent ripple from the AC line on

the capacitors C1-C3 to minimize lirne KVA and interferernce
which might cotherwise be conducted from the controller o
the AC lines. The capacitors store DC bus  eneregy
praviding a safe nominal voltage for the power ransistors
by supplying peak curvents and abscoebing a limited amount

of regererated power. Normal bus power supply voltages
range from 275 VDO under heavy load at low line veltage o
348 VDL with no load at high line voltage. Mot o
regeneraticn will raise the DC bus voltage causing
cperation of the shunt regulator which maintains the DC bus
valtane below 78 VDC.

Excessive current irmrush upon power application is prevernted
by the soft start circuitry composed of R1, (8 fuses Fi-F2
and +the BCR in QG. This 8CR is turrmed on by the power
supply A3 to bypass the charping resistors R1 only after Rl
has & voltage drop of less than 30 VDE anmd the DO bus is
over 228 VDC. The power supply A3 is interlocked with the
contrael  board A1 to prevent operatiorn of the main ocubputd
transistors until the capacitors are bypassed by the SCR iwm
5.

The DC bus valtage is continuously menitored by the power
supply A3 which twwrns o the shunt regulator transistor Q4
wher the voltage approcaches 375 VDC to draw cuwrrent through
the external repen resistor cormected to terminals Rl and

R& dissipating the regernerated emergy. The peak enerny
that can be abscrbed is limited by the maximum resisbtor
current that can be conmtrolled by (4. The cormtraller will

limit the capacitor voltage to 3785 valts; for example a 20
OHM repgewn resistor corrmected to the controller will absorb
7.0 KW peak.

18
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CONTROLLER POWER SUPRLY A3 (Drawinp 7183)

The power supply assembly operates directly from the raw DO
bus of 200 to 375 VDO derived from a 208 oo 230 VAL line
arid accomplishes the following:

1) Supplies a 27 kH=z, 100 VAC RMS p-p regulated sguare-—
wave, wnominally rated 100 watts foor base drive and
auxiliary loads.

) Supplies a precision regulated plus and mirnus 15.0 VDO
supply at 400 ma each.

3) Supplies a regulated plus and minus &84 VDL For
auxiliary relay and DC farn use, ruominally rated at 25
watts total.

4) Delays power supply cperatiocrm upoey power  applicabion
to  ernsure the external DC bus capacitors have charped
sufficiently to start the power supply.

9) Limits the internally regulated ivtermediate 180 VIO
bus wvaoltage arvid current levels orn a pulse-by—pulse
basis. Overvolitape shutdown backs up the valtage limig
ivn the evernt of a regulator trarmsistor shovt  thus
preventing excessive output voliages.

&) Prowvides +the pate signal te an external  soft  start
bypass SCR which is coordinated with AC line voltage
presence, bus %o line differenmtial wvoltage, and bus
undervaltange.

7) Gererates the base drive current to an external power
tramsistor  to shunt regulate the DC bus voltage during
motor comtrolley regeneratiorn.

8) Provide independent apfo—isclated status sigrals Ffor
bus under voltgge, bub overvalitapge, and shunt regulator
travsistor drive.

3) Turrns oy the safety bleed tramsistor dwring absernce of
all AC lirnepower to cormect the DC bus capactiors o an
external discharge resistor.

The power supply assembly movitoos the soft start resistor
valtage and DE bus wvoltane ta conbrol  $the following
furnetionss

1. Seft Btart Resistor Voltapge over 30 VDL, which iwhibits
turrn on of the soft start cirenit and the power  oubpub
circuit.

i

= DO Bus Voltage under 285 VDEC, which inhibits tuwrr—an of
the soft start circuwit and the power ocubtput circuit.

13
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3. DC Bus Voltapge over 378 VDE, which turms on the shunt
regulatocr dransistor (4.

4, DC EBus Voltage over 386 VDEC, which inhibits operation
of the power cutput circuit.

Comporents and board spacings on the power supply provide a
vixltage isclatiorn exceeding 1000 volts between the power
civeuit and the chassis ground referernced conmtrol circuwits
which operate from the supply.

CONTROLLER POWER OUTPUT CIRCUIT

The power cutput circuit comsists of the three dual
Darlingtory power tramsistors Gl, 02 anmd 83 with +the two
current sensing resistors R2 and R3. These powerr
transistors are the isclated mourting type with internal
clamping dicdes on each tranmsistor fto limit maximum voltags
to  the bus valtage. The current sensors are GLOL1 ohm on
controllers rated up %o 75 amps peak and  0.005  ohm  on
conbrollers rated 76-150 amps peak. :

The output tramsistors are pulse width modulation \(PNM)
comtralled and monitored by the base drivers (RS, A&, A7)
in response to control board Al logic that determines which

tramsistors are ta be turved orm. Ore transistor in  each
pair is always off at any giverin time to avaid short
circuiting the bus supply and damaging the cutput
transistors.

CONTROLLER MOD-DEMOD R4

The mod-demod civeuwlt operates from + 15 VDO supplied by
the power supply and contains two  indeperndernt modulator—
dencdulatcr charmels. Each modulator—demodulator charnnel

cperates at a carrier freguency = abont 500 KHz  to
modulate the DC currernt sigrmal Ffrom ome of  the oubtput
sensing resistors, transformner couple the signal,

demncdulate it relative to sigmal commen and amplify with a
gain of approximately 10 volts/volt. The resulting buffered
cutput is zero trimmed with R14 for the TE charmel and R3O

fewr the TE charmnmel. Bain is adjusted to compensate for
sensing resistor and mod-demcd circuit tolerances using RIS
for the T3 chammel and RE2% for the T8 charnnel. These

adjgustments are made at the Factory to result in anm cubpud
applied %o the Al control boavd of 0.1 valt/Zamp  on
controllers vated up to 75 amps peak and 0.05 velt/amp on
comtrollers rated 76 to 150 amps peak.

Comporernts and board spacings o the mod-demnod provide a
vxltage isclation exceediwg 1000 volts between the curvent
sensing resistors and the chassis ground referernced corbrol
circuits. :
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CONTROLLER BASBE DRIVERS AS, A& & A7.

Each base driver contains two indeperndent base driver
charmels, one for each half of the dual Darlingtorn power
tramsistor conbtrolled by the driver. Each charmel has a
transformer isolated &£ 8 VDC  power supply which operates
Ffraom the 27 KHz 30 wvolt inmput from 83, an opto—iscliated
current limited  base driver circuit for the Darlingbton
tramsistor it conmbrols and an excess ocllector—-emitter
voltape shuitdown cirveuait for the controlled Srarnsistor.

The supply on each charmel Turmishes the wnecessary current
for the isclated base driver cireunit. The base driver
cireuit is an opto-coupled input type which provides a
cuwrrent limited forward base drive cutput of a current
rating matched to the power trarmsistor it drives. It alsco
provides a high curvent reverse base drive for fast twrrnoff
of the Darlingtor power transister it drives. The excess
collector—emitter voltame cirewit monitors the driven power
transistor and automatically shuts of F the power tranmsistor
if excessive collectov—emitier valtage {which indicates an
cutput  Fault current) is detected. This shubtdown creates
arn apto—coupled ocutput fault sigrnal which is sent to  bthe
contral  board foor shutdown of the controller and latcehing
fault indicatior. '

CONTROL BOARD Al {(Ref. Figures 1 & 3)

The corntrol board cpoerates with the persomality board AS
T

1)  Provide Tachsyn sensoar excitation avrid sigrnal
conditioning.

fa
A

Provide 2.3 KMz pulse width modulated cutputs to the
base drivers in response to curvent loop error siorals,
with +those cwvrent loops operating From  commutatore
current commarnd inputs with cuwrrent feedback from  the
84 mod-demcd.

3) Commutate the current command inpud using the
conditioned Tachsyn outputs  for the moboo oo
pasition fesdback.

4)  Provide a speed conbrol loop to develop the current
comnmand From  the speed command and the Tachsyn tach
feedback.

Provide current command limiter.

&) Provide speed command conditioning.

7)  Provide latching supply voltage; overtemperature, ocver

current, overspeed arnd ocutput Ffault protecticon and
indicatior.
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8) Provide optoc—coupled Enable circuits.

A1l Al control boavds with the same partd number are
identical. A1l adjustments and components which are
saelected to suit a particular mokor are located ovr the A2
persanality bcoard.

TACHSYN SIGNAL CONDITIONING <(FOR STANDARD 4 POLE MOTOR)

The Tachsywn is excited through RLIJIEZ-5 and & at 10 KHz by an
ascillator on  the cortrol board. The Y cormected Tachsyn
cutput at J2 conmtains both speed {(low  frequency) and
positicen (10 KHz modulated) informatiorn which is processed
by the signal conditicorer to yield:

1) Twa cyecle per motor vrevolution sine wave position
cibput for each phase, approxXimately 4 vaolts peak
amplitude. These cutputs are phased at 120 elecitrical
degrees to each obther (60 degrees of shaft rotation
and may be mownmitored at ASIF-9, 10 and 1l.

=) 8ix coyele per moboe revolubtion digital tach square
wave cutput available on A2JI3-S.

) Bipaolar DC tach ocutput, supplied through cormector J7-
1& to the Tach scale pat, ASR3IZ. The scaled and
buffered +tach sipral is available on ASJS-3 with the
scale Tactor specified on the setup sheet.

4) Logie cutputs to the commutaticn civeuit.

DUTPUTS TO BASE DRIVERS

The base driver cutputs are 2.5 KHz modulated square waves,
) g 1=] forr each half of the +three dual power cot put:
transistors. These sigrals are developed by three
independent cuwrrent loops, one per power oubput transistor.
The cwrvrent command foor each loop is supplied by the speed
loop thyoupgh the current limit and the curvent feedback is
supplied from the A4 mod-demad. Each current loop sums the
commarnd  and feedback sipnals, amplifies the resulting
sigrnal and compares it with the 2.5 HKHz - oscillater
triangle wave cutput to develop the PWM output supplied to
the base drivers.

The currernt loop compensation comporments (R34, 35, 40-43, 09—
14) are located o the AE persomality board o allow them
to be selected ta suit the motor beirng control led. All
cther base driver control circuitry is  located o the
cantrzl board.

jEx]
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COMMUTATION LOGIC

The currvent command is supplied from the curvent limited
speed loop integrating amplifier as shown on Figure 3. It
may be monitored at ARIP-185. The commutatiorn lopgic applies
the current command sigrnal to tws of the three current
loops, with polarity selected to cause current flow through
the +twosx motor windings.

SPEED CONTROL LOOP

The speed control loop, showr in Figure 3, accepts a speed
command from the souce selected by persomality  board
Jqumper  JRZ {(mornitored at ARIBP-7), a tach feedback signal
from the tach buffer (nmomitored at AEIS-3) and a zero trim
input from perscnality boawrd zero trim pot R38. The sum of
these sigrnals is amplified by the speed error amplifier to
develap the At Speed cutput. This error sigrnal is amplified
by the integrating amplifier with a rate gain set by pob
ReE and limited by the current limit circuit described in
the rext section to develop the current command ocubtputs
Note oy Figure 3 that a1l selectable compernsat ion
compornents and adjustments are located onm the =
persornality board.

CURRENT LIMITER

Peak curvent is limited by limiting the ocwvrent command
vixltage applied to the modulator logic. The Al corntrol
board current limit circuitry responds ta the curvent limit
veltage from the A2 personality  board, which can be
monitored at  ARIS-4. See descriptiorn of currvernt 1limit
voltapge cirecuits in the persornality board sectiorn.

SPEED COMMAND CONDITIONING

Figure S illustrates the speed command conditioning
circuits. The speed command signal applied at terminals
Ji=4 & 8 of the conmtrol board dis  buffered with a
differerntial amplifier. The common node isclation provided
by this amplifier is a minimam of 40 db foorr commoy  mode
voltanes less than +15 VDC.

The econditicnal ivnverter has a gainm of —1.0 o +1.0 as
determined by the Directicorn Select Input opticem jumper, JP3S
o JP4, The noemally mov—inverting amplifier becomes an
inverting amplifier whern JP3-1 or JP4~1 is cormected to
[angoodd £) ¥y Ency o %

Tach fesdback voltage is derived by a frequency to voltage
conversion of the Tachsyn commutation sipnals. The scals
factor of the resulting tach sigrnal for this controller is
specified under "tach scaling" o the set up sheet.

| (0
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The speed command input is scaled with the Max Speed pot
R4, adjustable for 8 to 12 volts = Max speed. This point
is momitored at A2IS-1. Bain of the dirvectional speed
disable amplifier is set with A2 personality board R36.

The accel-decel circuit has a 40:1 adjustwent range with
R23 in each of two rarnpes selected with SWil-4. Iri the low
time range, SWi-4 off, +the rate of change of ocutput is
adjustable from approximately to 130 wvolts/second,
corresponding to about 0. 08 to seconds  for zeroc to
maximum speed. Ivi the high time range, SWi-4 orn, the rats
of change of cutput is adjustable from approximately 0.3 to
20 volts/second corresponding to about 0.3 to 20 secornds
for zero to maximum speed.

-
o
-
]

The speed command %o be applied to the rate loop is
selected with JP2 for either direct or accel-decel limited
speed command. The selected speed command is monitored at
test point A2J9-7.

LATCHING FAULT PROTECTION AND INDICATION

Fault conditions are detected, latched and indicated by red
LEDs onm conmbrol board, A(l. The following indicators and
their associated detectors are provided:

1 PWRz Momitocrrs fanlt coutputs of power supply assembly,
A3, for overvoltape o undervaltage fauwlt indicat iowns.
Either of these conditions shuts dowrn the contraller
and turns o the PWR LED.

BDi1, EBDEZ or BD3: Each trarmsistoe base driver fault
ontput is monitored. The controller shuts dowsy
whenever an excessive voltage drop ccours {(indicating
arnn  cubtput overload) o driver supply failure oCQurs.
See sectiocn 3.6. The fault is latched and indicated
oIy the appropriate LED indicating which cutput
cormentico, tramsistor pair o base driver caused the
Tripouat.

‘}."

05: Arm overspeed detector compares absclute value of
tach vxltage to ARREE overspeed pot setting.
Covtroller shuts down, latches and indicates whernever
speed voltape exceeds the Overspeed setting. Setting
of pot AZRES can be measured on test point ARJI9-8.

)
~

%) a7 Overtenperature is indicated by the operning of
control ler heat sink thermostat T81 (set at 80 degrees
C) or motor winding thermostat. Shut dowry, lateh and
indicaticrn occouwrs after 2 second time delay. During
the delay pericd, the opern collectoye Overtemperature
Warring aubtput at controller Ji-16 terminal is
activated.

=)} IDC: Overcurrent conditions are detected by comparing

24



comtraller curvrent to a level set by resistor ASR72.
The value of AERR7Z is factory preset.

&) +15: A power supply failure detector monitors the 15
vilt power supplies. The controller is  shut down
whernever either 13 volt supply drops below 12 volts.
A complete loss of +15 voltd power will not cause an
indication since the logic operates on +15 volts, this
conditicnm will twrr off all red and green LED
indicators.

ENABLE LOGIC

The cortrol board includes twa LED indicated opbto—coupled
enable inputs, both of which must be applied for normal
bidirectional motor aperatic. These inputs are factory
configured to operate in either of the following modes:

i) SPEED-TORGUE ENAELE MODE

EMABLE 1 imput to Ji-13 & ~14 enables drive current
(and herce torgue) in both directions with zero speed
command. ENARLE 2 input to Ji-11 & —-12 enables both
directions = speed input.

2) CW-CCW ENARLE MODE

ENABRLE 1 input to Ji-13 & -14 emables drive current
and speed in the CW directionm only. ENARBLE & input tw
Ji-1i1 & ~12 enables drive current and speed inm the CCW
directicrm only.

OPEN COLLECTOR LOGIC QUTPRUTS

Open collector logic cutputs rated 75 ma, 30 VDC maximum
are supplied at J1-15, 16, anrnd 17 for exterwnal indicaticn
of READY, OVERTEMP WARNING anmd LOW SPEED logic conditions.
Lxgic ocutput of each (moermally on or of F) is switch
selectable o the AE persomality board. Two additional
lagic ocubtputs are available at Ji-18 & ~19 as selected with
AZ personality board jumpers JP3 and JP4.

CONTROLLER PERSONALITY BOARD A2 (Ref Figures 1, 2 & 3,
Drawing 7031.) )

This board includes provisions for mpedifying controller
servo parameters and selectinvg logic and cormbroel 170
fucticrs. Specific comporent loading for this controller
is showrn in the personality board parts list and setbup
instructicns  For this controller are listed in  the Setup
Sheet, Sectiorn 6. A1l A2 broards with the same part number
and setup are interchangeable without field adjustment.

o
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8.4

LOOP COMPENSATION

The current loop amplifier feedback compensation comporents
C9-Cis and R34,35, 40-43 are selected to mateh the motor R
and L parameters. The speed loop compensatico and gain
have been selected to suit the motor amd load. The tach is
scaled with pot R33.

F/V CONVERTER

The Ul4 F/V conmverter converts the commutation frequency
input  From the Al control board to a positive absclute
value tachometer sigral, which operates the overspeed
circuit and is available for extermnal speed indication.

CURRENT LIMIT

The currernt limit voltage supplied to the Al corntrel  board
through J7-17 is developed at U3-4 as the lowest of four
limits:

1} Current limit pot RS2 cutput.

Y Averapne current limit from U9—-13 input supplied from
UiE—1 cutput which switches low to reduce the limit
whernever absoclute value of average current at CE1
exceeds voltage divider setting. ’

1\

2

Speed variable currvent limit set by RE1 and REO. This
limit reduces the current limit at high speeds $to
maintain peak power within the controller rating.

4) Optional external current limit through pot RE7 at UI-9
input.

SPEED COMPRRATORSE

Comparators for low (mear-zero) speed, set speed (level is
pot  adjustable with RE3) arnd at-speed (speed within &% of

cammard iwnput) are provided. These outputs are provided
through the contrael board.

ny
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TROUBLESHODOTING
WARNING
This equipment contains voltapes which wmay be
as high as 400 valts and rotating parts on motors
and driven machines. High voltage and maving parts
can cause serious or fatal ingury. Only gqualified
personmel familiar with this manual and any driven
machinery should attempt to startup or troubleshoot
this equipment. Observe these precautions:

1. USE EXTREME CAUTION, DO NOT TOUCH any circuit
board, poawer device or motor electrical
cormection without inswring unit is properly
grounded and no high voltape is present. Do
NOT apply AC power before grounding per
instructions herein. DO NOT open cover for 2
mirutes after removing AC power o allow
capacitors to discharge. ALWAYS check DC
valtage between two bus bars on large
capacitors when opening enclosure and bleed
downn to 10 volts maximum with resistor before
servicing. -

= BE CERTAIN that possible viclenmt motion of
motor shaft and drivern machinery due ta
improper contral operation will not cause
personel ingury or damapge. Peak torgues of
several times rated motor torque can occur
during a control failure.

3 Motor cirvecuit may have high valtapnpe present
whernever AC power is applied, even when motor
is not rotating.

INSTRUMENTS

Most  troubleshooting can be performed with only a digital
vzltmeter (DVM) with arn input impedance exceeding 1 megohm.
Setup of speed loop response and evaluation of output
current waveforms require a 1 MHz minimum bandwidth bwo
charmmel ocscilloscape.

TROUBLESHOOTING GUIDE
NO READY (RDY) LIGHT AND NO RED FRULT INDICATIONS

1. Check AC power cormections and live fuses oo breakers
AC wvoltage must be in the rarnge of 190 ta 253 VAC at
terminals Li-t=, La-L3, L3-L1  twx aperate the
corntrod ler. If dincoming power breaker or fuses are
blcowr, remove AC power and check resistance between L1,
L2 and L3 terminals with chimeter. Leow resistance may
indicate either a failed diode bridoge o  SCR. Observe
WARNING precauntions and replace BRI o G5 (SCR module).
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Check supply voltapes at test cormector J2-17 (—-185 VDO
and J9-18 (+15 VD) relative to common, J2-20. Both
must be withinm + 1 volt of rnominal  fore proper
aperaticn.

I +15 VDC power supplies are failed, remove AL power,
wait & minutes, opern cover and swirng out hinged plate
with corntrol and personality boards o expose  fuses
RBFi, A8F2 ard A3FL. Check fuses with chmmeter and
replace if rnecessary.

WARNING

High voltage on electrolytic capacitors C1
thru 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 Ffor
safe servicing. DO NOT REMOVE PLUG A3Pz
FROM POWER SUPPLY ABSEMELY, A3. This will
discormect the safety bleed resistor, RS
from the DC bus.

Verify that fuses RABF1 and ABFE are good, then re—apply
input power while observing POWER SUPPLY ON  light,
Iccated on powey supply bocard, A3. If this LED does
not burn o, check fuse A3FL. If A3FL is blown, turn
aff power wait 2 minutes and replace it. If POWER
SUPPLY ON light does wot turmm on o 1F ASFL fails a
second time, replace power supply board, A3,

Check Reset Inputs Ji-3 and J39-19 to be sure rneither is
grounded. Voltage below +10 valts,; relative to commarn,
at either input will prevent Ready.

If AC power and resets are 0K, switch power OFF fooro 10
secornds  thenm ON to reset  power supply protection

cirenitry. Ready shcould light within 3 seconds.

If Ready doesn’t ccour with above steps; replace power
supply AZ after cbhserving precauvtions of (8) above. DO
NOT remove any cormectors o boards without  removing
power and emsuring main bus supply voltage is less than
i0 volts DC.

4.2.2 "PWR" FAULT INDICATION

This

latching Fauwlt dindicaticnm occcurs when main bus  supply

voaltane has been too high or too low, even momentarily.

1.

Apply Reset Irnput (Momentary closure betweern J1-8 & 39
o J9-19 & 20) to reset lateh. Ready will ceccur within
3 seconds after Reset Input is removed if a momentary
high oo loww bus caused the tripoff. Momerntary low bus

z28



valtage is usually caused by one AC live ocpenivngy high
bus wvaltapge is usually caused by regevneratiocn of the
matcr with inadeguate o~ opern regeneration resistor
circuit.

If Reset doesn®t clear fault, check BC voltage, which
must be inm range 120 to 253 VAD linre-line.

*BDi", "BD2" OR "ED3" FAULT INDICATION

1.

o

Current limit may be set too high, see setup sheet.
Try raducing curvernt limit 20% below rornmal T
determine if limit is slightly over maximum allowable
with mobcr being used.

If orly one indicator is oy, a ground fault on that
cuatput line is likely, If twe oo three indicators are
oriy,  the fault is most likely lirne—-line. Remove AC
powery, discormect output lirnes from condrol and check
wiring and motor resistarnce line—live and linme to
oround.

If rno external faults exist, remnove AC power, wait &
mirmtes, opern encloswre cbserving WARNING precaut ions,
bleed capacitoce DC voltape to 10 volts maximum  with
resistor and  then shunt the two capacitor bus  bars.
Remove shunt betweer bus bars, then measure resistarnce
from each bus bar to oubtput termimals Tl, T8 amd T3

using ochmmeter poclarity bto back bias power  transistor
dindes shown in Figure 1. Any resistarnce less  thaw
500K ohms indicates fault in tramsistor o internal
wirirng. Replace power transistor and its associated
base driver forr any outputs showing less  than S00K
resistance {(power tramsistor failure usually damages
its base driver). Check base drivers visually for

burrned compoments and be sure all cormections to  bass
drivers are properly installed.

If rno power circuit faults are  found, replace base
driver o intercharnge with arcther cutput base driver
to determive if fault follows base driver. If so, baser
driver shcould be replaced.

If base driver replacement doesn’t eliminate faulis,
replace comtrol board.

"Os" FAULT INDICATION

[y

o

Overspeed setting may be too low, see setup sheet For
proper setting and readgust if recessary.

Excessive speed command may have been applied too cause
averspeed.
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"OT" FAULT INDICATION

Check contindity of rooemally closed motoys temp
switeh input, JE2-7 to 8.

Cortroller heat gsinmk may overheat due to excessive
icad, failed farm oo elogged cocling fins. i
indication persists with ocool heatsink check the
continuity of rnovrmally close switeh T8L anmd its wirinmg.

"IOCY FAULT INDICATION

Current limit may be set too high, see setup sheet.
Try reducing  current limit 20% below rnormal to
determine if limit is slightly over maximum allowable
with motor being used.

Current loop compensaticrn may be mismatched with mobtor
being used. Individual phase currents can be monitored
with oscilloscope at J9-18 & 13 relative +to J9-20,
maximum current o any cutput can be movitored at J9-2.
Contact factory For assistance in optimizing
compensat iom.

Replace combtral and personality boards iIf they are
properly matched to the motor but  cause overcurrent
tripouts.

"+15" FAULT INDICATION

This latched fault indicabtior will occuwe uporn momentary
reduction of +15 volts below allowable levels, possibly
due to exterral locad oy these supplies. Apply Reset
Input (momentary closure betweern J1-8 & 9 o J9-19 &
£20) to reset lateh.

Check + 18 vaolt cubputs at Ji-1 & 3 to commorn  Ji-2,
either voltage £0% below rormal will cause the
indicatior. Check conmtral and persornality board IC
chips and resistors for possible overheating indicating
fault overloading the power supply. Replace power
supply observing WARNIMGE precauwtions if either 15 wvalt
supply is low and no apparent fault exists o conmtrol
oy personality board.

4.2.8 "CW" OR "CCW" INDICATORS OFF WITH ENABLE(S) APPLIED

1

-
=

Check vaoltages Ji-13 to —-14 for CW and Ji-11 to —1& for
COW: these wvoltapes must be 12 vaolts DO mivnimum  with
positive polarity at Ji-11 and ~-132 to cperate Ernable
circuits.

Replace control board Tivrst; then personality board.

0]
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4,2.9 NO TORGUE WITH READY (RDY) AND BOTH CW & CCW INDICATORS ON

4. 2. 10

1!

2

2

ND

I
B

[
£

Curvent Limit may be near zerc. Check 1limit setting
with DVM at J39-4 relative to J2-20.

Commutation sigrals may be missing. Check Tachsyn
phasing per Sectior 2. 4.

Replace control board first, then bersuhality board.

MOTOR SHAFT ROTATION

Ready (RDY) and both enable (CW & CCW) indicators must
be ON, see 4.2.1 or 4.2.8 if not.

Comtrol may be iwn RAlign mode, switech 51-8 must be OFF
to run the motor. ’

If v shaft torgque resisting shaft rotation ceocuwrs, see
4: Lon 9:1

Speed command may be zero, conditicrned command may be
mermitored at J9-7.

See 4.2. 11 if erratic o jittery motion of shaft cccurs
iv response to speed command.

4. 2. 11 ERRATIC OR JITTERY SHAFT ROTATION

4o i2s 12

1.

Iy

1.

Commutaticrr sigrnals may be misaligned o partially
missing. Check aligrment per Section 2. 4.

Mot may be cormected with opposite phase rotation ta
that of Tachsyr. Remove AC power and reverse moctor
cormections by interchanging controller terminals TI
and T, Then re-—align transducer per Section 2.4 and
retry.

Tachsyrn signals may be noisy. Check wiring to be sure
wires from Tachsyn are properly shielded with shields
termivated at controller per cormection diagran.

Rate loop gain may be too high, set lower by  turning
personal ity board pot REE CCW.

Personality o control  board may rnot be wmatched  to
motor. Check setup sheet foorr proper mobtor, personality
board and ecorntrol board part numbers.

WRONG RESPONSE TO SPEED COMMANDS

Input commorn mode voltage may be exceeded. Maximum
commory mode at J1-4 & § is #1535 vodds  relative to
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chassis commorn. Cormect condrol input source commcon o
the controller common o mivimize commors mode valtage.

Direction select idiwput may be wmodisy o cormmmected
erroneousliy. See Sections 2.3.3 and 2. 3. 4.

Tach polarity may be reversed.

|83
Y



S. 0 FUBE LIST

BTY RATING "SWED PN COMMERCIAL EQUIV REF. DES.
i er, =BOVAC 4392000 Buss FNM 2 ABF1, ABF
i in, &OOVAC 4331000 Buss KTHK 1 A3F1

l.ittlefuse KLK 1

6.0 DRAWINGS (7038)
sSU7035 Personality Board Setup Sheet
TEEE Intercormect Diapram
7123 Wiring Diagram - AD Brushless Serva Drive
7153 Outlive and Mourbting — AC Brushless Drive
7031D Schematic — Persamality Board
Q700 Installation Drawing - Regen Resistor Kit

PLO712603 Parts List — System
PL1722500 PRarits List - Controller
PL.O700214 Parts List - Control Board

PLOO7302& Parts List -~ Persomality Board
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