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1: Receive and Accept the Controller

Identify the Controller

Each Reliance Electric FlexPak
A-C Vx5® Drive Contraller can be
positively identifisd by its
nameplate information. The
nameplate for the chassis
controller is lnnataed on the panel
adjacent to the input fuse
terminals. The nameplate for the
enclosed controlier is Incataed on
the sidewsall of the cabinet. Refer
to this information whenever
discussing tha egquipmeant with
Reliance Electric personnel.

The model number describes the
controller as follows:

 FEHT
FlexPak

A-C Vu& Drive Controllers
Valtage (460 VAC)

Enclosure
0 or blank = chassis
1 = NEMA 1
2 = NEMA 12
Controllar Horsepower
15 = 15HP
20 = 20HP
25 = 25HP
30 = 30HP
40 = 40HP

Receive and Accept the
Shipment

Reliance Electric's tarms of sales,
in all instances, are F.Q.B. point
of origin, The user is responsible
for thoroughly inspecting the
equipment before accepting
shiprant from the transportation
company.

if all the iterns called for on the
bilt of lading or on the express
raceipt are not included or if any
items are obviously damaged, do
not accept the shipment untll the
fraight or express agent makes an
appropriate notation on your
froight bill or express receipt.

If any conecealed loss or damage
is discovered later, notify your
freight or express agent within 15
days of receipt and request that
he make an inspection of the
shipment. Keep the entire
shipment intact in its original
shipping container.

The Consignee is responsibla for
making claim against the Carrier
for any shortage or damage
cccurring in transit. Claims for
loss or damage in shipment must
not be deducted from the
Reliance Electric invoice. nor
should payment of the Reliance®
invoice be withheld while awaliting
adjustment of such claims since
the Carrigr guarantaes safe
delivery.

If considerable damage has been
incurred and the situation is
urgent, contast tho nsarest
Reliance Electric Sales Office for
assistance.

File a Return Request

1. To return equipment, send a
written request 1o Reliance
Electric within len days of
receipt.

2. Do not return equipment
without & numbered
authorization form (ERA form)
from Reliance Electric.

3. Reliance Electric resarves the
right to inspect the equiprment
on site.

Store the Controller
until installation

After receipt inspection, repack
the FlexPak A-C V8 Drive
Controller in its shipping container
until installation, If a short periogd
of storage is expected, store in
the original shipping container with
ite internal packing. indoor
storage is requirad.

To ensure satisfactory drive
operation at startup and to
maintain warranty coverage, store
the squiprment:

@ jndoors

e in it3 original shipping container
in & clean, dry, safe place.

e within an armbient termperature
range of ~40°C to 65°C (-40°F
to 148°F),

e within a relative humidity range
of 5 to 95% without
condensation,

@ away from a highly corrosive
atmosphere. In harsh or dusty
ervironments, cover the
shipping/storage container.

e away from construction arsas,

For storage ionger than 5 months,
contact Reliance for long-term
storage instructions.

Va8 and Reliance are registered trademarks of Reliance Electric Industrial Company. 141
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2: Know the Controller

Terminology Used in
This Manual

Definitions and Abbrevia'ziqns

CCW: Tha abbreviation for
counterclockwige.

Controller: The tarm substituted
throughout this manual for
“FlaxPak A-C Vx5 Drive Controller”
to make the manual easier t0 read
and understand.

CW: The abbreviation for
clockwise.

Drive: The reference to the
controller and the motor combined
as ong system,

FlexPak A-C V&S Drive Controller;
See “controller.”

IET: The abbraviation for
instantanacus eluctronic trip.

NEC: The abbreviation for the
National Elactrical Code,

Pot: The shortened reference for
potantiometar.

PWM: The abbreviation for Pulse
Width Modulation.

Dangers, Warnings, and Cautions

Dangers, warnings, and cautions
point out potential trouble areas,
All three of these forms are
anclosed in a box to call attention
10 them.

@ A danger alerts a person that
high voltage is prasent which
could result in severe bodily
injury or loss of life.

@ A warning alerts a person of
potential bodily injury if
procedures are not foliowed.

@ A caution alerts a person that, if
procedures are not followed,
darmage to, or destruction of,
equipment could result.

Related Publications

For rare information about the
application and oparation of this
controlier and related equiprnent
and service, refer to these
publications:

@ “Long Terrn Storage for Control
Cabinets"” (D-8079)

© FlexPak Data Sheet™ (D-2799)

& “Selection and Application of
A-C Vi8S Drives” (D-9084)

& “A-C Motor Efficiency™ (B-7087)

@ “Duty Master Energy Efficient
XE A-C Mators™ (B-2639)

2 “Ingtaltation, Operation and Care
of Reliance Standard Integral
Horsepower Induction Motors”
(B-3620)

These publications are avallable
through your Reliance Electric
Sales Office.

Drive Components

The Reliance Electric driva consists
of a controller snd a three-phase
A-C motor. The controller and/or
molor can be purchased

‘gaparatsly, or the controllar with g

performance-matched Duty
Master® XE or RPM AC® motar
can be purchased as a drive
package.

Operator Control Devices must be
conngcted to the controllor. These
devices for local ar remote
mourtting rmay be supplied by the
user or Relianca. Standard
Reliance Electric Remote Operator
Control Stations include functions
as outlined in Table 2-1. These
devices can also be mounted in
the cabinst door of the enclosed
controller.

Table 2-1, Operator's Control
Station Functions.

Moadel 9C45 Model 9C46
Functipns Functions
Start/Stop Start/Stop

Spead Seatting | Speed Seatting

Jog Control Jog Control

Forward/Raverse
Model 34C800 34C801

Full Function Digital Meter
Spoed Pot | (amps. volts, Hz)

Run/IET Lads Run/IET Leds

Digital Meter

Controller Features

Standard Featuresg

@ Controller speed range of 0 to
60 Hz with capability of 240 Hz

@ Near unity power factor
throughout the speed range

@ Input fusad internally with
standard fuses for gasy
replacement

& Input line raactor to pormit
operation on a distribution
system up to 100,000 amp fault
current capability without an
isolation transformer

@ Insensitive to incoming power
phase sequonce

e Line transient protection 1o
pravent power ling transients
frorn harming the controller

@ Line-to-line and lina-to-ground
output short circuit protection

@ Single board, LSI-based
regulator for increased reliability

@ Elactronic reversing from any
spead

& Start-stop and speed selection
with coast-to-rest as standard or
ramp-to-rest on “stop” as a
modification

® Motoring current limit

e Standsrd adjustments;
Acceleration Current Lirmit
Doooloration Volts per Hertz
Minimum Hertz Voltage Boost
Maximum Hertz Stability
Automatic Voltage Boogt

2:1
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@ Fault reset pushbutton

o Automatic voltags boost
compensation when voltage
boost adjustment is selected to
provide optimal running armps

e Three-phasse output voltage
regulated to +1% of selected
voltage within +10% to —10%
variations in plant power

@ input power contactor

e Automatic shutdown with first
fault indication (via regulator
LEDs) undar any of the following
concitions:

Undervoltage D-C Bus fault
Overcurrent  Ground fault
Overvoitage  Qvertemperature

¢ Relay contacts for external
indication of drive run and drive
fault

e Provisions for RUN and READY

212

pilot lights

24 VDC isolated operator’s
control for increased safety

0-10 VDC, 4-20 mA, and D-20
mA input signal capability

0-10 VDC output signals
proportional to voltage,
frequency, and current

Switching techniquo that
reduces the fifth and seventh
current harmonics from 20%
and 14% of the fungdamental to
6% each to reduce motor
heating

15 and 20 HP available as
chassis or in NEMA 12
anclosure

28 through 40 HP available as
chassis or NEMA 1 enclosure

216-266-6755 P

Optional Features
@ Portabie tester with digital
readout, trending indicator, and
provigions for manual speed
caonlrol
@ Cabinet-mounted or
remote-mounted meters:
Quiput Voltmeter
Qutput Ammeter
Output Frequency Mster
@ Dynamic braking
@ |nput disconnect
e 115 VAC operalor's gontrol
voltage
Remote Reset
Motor overload
Motor Blower Power Supply
Other features available; contact
your Reliance Electric Sales
Office for information.

¢ & @ @
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HORSEPOWER RATING
D RIPTIO
50 A 18 20 25 30 40
Input KVA 20.2 23.6 28.9 36.8 43.8
Maximum Continuous
Input AMPS 25.3 29.7 36.3 46.2 55
Maximum Continuous
Output AMPS 23 27 33 42 50
Service Conditions Fuse Data

Elevation: ............... v .. 10 3300t (1000rm)
Termperatura Range:

e Cabinet: ................. ... Q% to 40°C

(32°F t0 104°F)

@ Chassis: «cvveenn. e ere... 0°to BROC

(32°F t0 131°F)

Atmosphere: ... 0.y .. Non-candansing

relative humidity to 85%

A-C Line Voltage: ....... . 3 Phase, 460V + 10%

A-C Line Frequency: ........ Ve B60HZ 4 2HZ

Displacement Power Factor: ......... ee.. 0.96

Maxirmum A-C Line Dietribution Syatem Capacity:
.... 100,000 AMP Symmoetrical Fault Current

-40°C to 65°C
(-40°F to 149°F)

Storgge Temperature:

.........

Application Data
Service Factor: 1.0
150% of continuous output amp
rating for 1 minute
Qutput Voltage: ......... v d P 0 to 460VAC
Qutput Voltage Waveform:
... 8ine Wave Pulse Width Modulation (PWM)
Output Regulation:
RV - Yo = . 1%
Frequency Stability: ....... 0.5% (0° to 40°C)
Continuous Spead Range (1): ...... .. 3 to 60HZ

..... D R I R I R A B

Maximurn Load: ..

Adjustments (Nominal Values)
Minirmum Speed (1):..... e . 2.4 10 50HZ

Maximum Speed (1)}: ... ... 0, 36 to 72HZ
Volts per Hartz (2} ,..... eoes 30110 27.0 VIHZ
Voltage Qffset: ........... S md W P . 0to 18Y

Auto Voltage Boost: . 0 10 100% of rated amps
Acceleration Rate {(3): ..... vy . & t0 140 seconds
Deceleration Rate (3): ........ 4 1o 140 seconds
Current Limit: .......... 50 to 160% rated amps

3 Input Fuses
(FERRAZ Type gl, 660V or cquivalent)

15-20HP .. ST T 40AMP
asHP ... Cieeeanen 53 8@ S s B3AMP
30-4011P ... .. I IR L T .. BOAMP

1 D-C Bus Fuse
(FERRAZ Type URD, 660V or equivalent)
15-20HP
1 D-C Bus Fuse
(Russman Type 170L, 850V or cquivalent)

25HB i mimnipuimnms smsname BOAMP
30-40HP ... SR EEE AR ES . 125AMP
3 Control Fuses
(FERRAZ Type aM, 500V or squivalent)
1540HP ... oL e 1AMP

1 VFC Regulator Fuse
(Bussman Type GDC, 250V or equivalent)

FE-AOHP: 2 mvun s pm s o e rsn s o monen .y TAMP
Product Publications
Data Sheet :ccvvviss cmssnscna amany ... D-2798
Application Manual . ............ TPy D-9084
Wiring Diagrams

18-20HP .. L P W/D 30360-1

250HEE  arimsmmimramage v WID 30380-2

{1) Range shown is for factory standard setting.
Max speed above standard will change range.

(2) This parameter only adjustable with theV/HZ
jumper in the adjustable position,

(3) Range can be changed by jumper selection on
the VFC Board,

2:3
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Customer Interlocks, Proportional
Signalg, Speed Pot, Control
Voltage

@ Frequency: 0-10 volts +2%
impedance isolated proportional
to maximum frequency setting
at terminals 553, 860 (COM)

@ Current: 0-10 volts +2%
impedance isolated proportional
to controller continuous current
rating at terminals 552, 560
(COM)

® Voltage: 0-10 volts +2%
irmpedance isolated proportional
to motor voltage at termingls
551, 550 (COM)

Maximum loading: 3 mA each
with threse outputs used: 5 mA
sach with one or two outputs

used

@ RUN contact

D-C Rating 120 watta maximum
with a maximum voitage of 30
VDC or a maximum current of
Samps resistive

A-C Rating 820 VA maximum
with a maximum voltage of 240
VYAC or-a maximum current of
5 amps resistive

@ FAULT contact

D-C Rating 120 watts maximum
with & maximurn voltags of 30
VDG or a maximum current of
5 amps resistive
A-C Rating 920 VA maximum
with a maxirnum voltage of 240
VAC or & maximum current of
5 amps resistive

e Speed pot; 10 VDO, maximum
loading 6 mA; recommend a 8K
ohm, 1/2 watt speed pot

e Logic inputs: 24 VDG, maximum
loading 280 maA total, 40 mA
maximum _per input

2:4

LED Indications on Regulator VFC
Board

Green LEDs

BSOK  Power supply voltage okay
d\) Drive ready to run

Red LEDs
=1 Overcurrent: instantane-

nus peak current greater
than 150% of controller
aentinuous rating
Overvoltage: bus voltage
greater than 80O vDC or
input voltage greater than
560 VAC
Undervoltage: bus voltage
less than 300 VDC or in-
put voltage less than 320
VAC
w|F  Ground fault at output
<C D-C bus fault
> Controller ovortompara-
ture: internal heat sink
temperature greater than .
9B°C

>l

<l

Single<Motor Applications

The. controller and motor must be
sized for the specific application
load and speed raquiraments,
Refer 1o “Selection and Application
of A-C V'3 Drives” (publication
D-8084) for assistance.

If the motor is overframad. tha
motor opérating current must not
exceed the controller's rated
output current and the motor
horgepower must not be more
than one size larger than the
controller's horsepower rating. The
NEC requires that a motor
overijoad relay, sized to be equal
to or less than the controller
output current rating, be

216-266-8755

connected between the mator and
the controller output.

if the motor will be operated at
speeds below one half the motor's
rated spaed, the motor overload
ralay may not protect the motor
because of the reduction in motor
cooling action due to the reduced
speed. A motor thermostat built
into or-connacted to the motor
windings should be instalied
because it monitors the actual
temperature of the motor
windings.

Multi-Motor Applications

One controller can run two or
more motors, Adhere to the
following requirerments to assure
corract drive operation:

When all the motors connected
to the output of the coniroller are
to start and stop at the same
tima, the sum of the sine wave
currents of all the motors rmust be
less than or equal {0 the maximum
current rating of the controller.

When one or more of the motors
connected to the gutput of the
controller are to start and stop
indepandently,

& “Any motor that starts or stops
while the controller is running
must have a current rating less
than 10% of the rmaximum
current rating of the controller.

¢ The sum of the sine wave
curragnts of all the motors
connectad continuously on the
output-of-the controller and the
locked rotor sine wave current
of any motor(s) which is(are) to
start and stop independently
must be less than or equal to
the maximum current rating of
the controller.
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DANGER
ONLY QUALIFIED ELECTRICAL
PERSONNEL FAMILIAR WITH
THE CONSTRUCTION AND OP-
ERATION OF THIS EQUIPMENT
AND THE HAZARDS INVOLVED
SHOULD INSTALL, ADJUST, OP-
ERATE AND/OR SERVICE THIS
EQUIPMENT, READ AND UN-
DERSTAND THIS MANUAL IN
ITS ENTIRETY BEFORE PRO-

CEEDING. FAILURE TO OB-
SERVE THIS  PRECAUTION
CQULD HESULT IN SEVERE

BODILY INJURY OR LOSS OF
LIFE.

DANGER

THE USER IS RESPONSIBLE
FOR CONFORMING TO THE NEC
AND  ALL OTHER APPLICABLE
LOCAL CODES WITH RESPECT
TO WIRING, GROUNDING, DIS-
CONNECTS, AND OVERCUR.
RENT PROTECTION. FAILURE
TO OBSERVE THIS PRECAU.
TION COULD RESULT IN SE-
VERE BQDILY INJURY OR LOSS
OF LIFE,

WARNING

THIS EQUIPMENT GENERATES,
USES, AND CAN RADIATE RA-
DIO FREQUENCY ENERGY, AND,
{F NOT INSTALLED AND USED
IN ACCORDANCE WITH THE IN-
STRUCTION  MANUAL, MAY
CAUSE INTERFERENCE TQ RA-
DIO COMMUNICATIONS  AS
TEMPORARILY PERMITTED BY
REGULATION, IT HAS NOT
BEEN TESTED FOR COMPLI-
ANCE WITH THE LIMITS FOR
CLASS A COMPUTING DEVICES
PERSUANT TO SUBPART J OF
PART 15 OF FCC RULES, WHICH
ARE DESIGNED TO PROVIDE
REASONABLE PROTECTION A~
GAINST SUCH INTERFERENCE.
OPERATION OF THIS EQUIP-
MENT IN A RESIDENTIAL AREA
IS LIKELY TO CAUSE INTERFER-
ENCE" IN WHICH CASE THE
USER AT HIS OWN EXPENSE
WILL BE REQUIRED TQ TAKE
WHATEVER MEASURES MAY BE
REQUIRED TO CORRECT THE
INTERFERENCE.

Plan and Perform the
Installation

Read and understand this chapter
in its entirety before beginning the
actual installation, Follow these
guidalines and procedures to
minimize both installation and

operating problams,

The controller comes standard in
two configurations: enclosed or
chassis. The enclosed controller is
shipped as an enclosed unit, fully
assemblad in its own enclosure,
The chassis controller is shipped
fully assernbled for mounting in an
enclosure.

Salect the Controller Enclosure

Location i

1. Verify that the controller can be
kopt clean, coul, and dry.

2. Chack that the enclosure is
away from oil, coolant and other
airborne contaminants.

3. Check that temperatures in the
controller vicinity are betwean
0°C to 40°C (32°F to 104°F)
for anclosed controliers.

4, Check that relative humidity is
between 5 and 95%
{non-condensing).

5. Do not install abgve 3300 feet
(1000 maters) without derating.
For every 1000 feet above 3300
feer, derate the current rating
4%. Cantact your Reliance
Electric Saleg Qffice for
installations above 5000 feet,

Install the Controller

Enclosed Controller

1. Refer to Figures 3-1 and 3-2 for
mounting dimensgions of the
antinsad controller. Note that
the enclosure door swings to
the left 90 degrees.

2. Allow at least 4 inches
clearance from the top and
bottomn of the controller to
adjacent non-heat producing
equipment for air vantilation,

3 Make sure the daor or other
components will not hinder
SOrvice accass.

4. In the location selected, mount
the enciosed controller vertically
with the input/output terminals
at the bottom.

216-266-6755
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3: Install the Drive

Chassis Controller

CAUTION: Complata all drilling,
cutting, welding, etc. before
mounting the chassis controller,
Ouring installation, protect the
chassis from metal chips, weld
splatters and other debris. Fail
ure to cbserve these instructions
could result in damege to, or
destruction of, the equipment.

1, Refer to Figures 3-1 and 3-2 for
mounting dimensions of the
chassis controller

2. Make sure the controller has at
least 4 inches clearance from
the top and bottom of the
controller to adjacent non-heat
producing equipment for air
ventilation. Nots that the
regulator panal swings to the
right 80 degrees.

3. Make sure the internal cabinet
temperature is kept below 55°C,
Make sure that servicy access
will not be hindered.

When designing the ventilating
system or when aizing a
non-ventilated enclosure in
which the controller is to be
mountad, the energy dissipation
of all components within the
cabinet should be considered.
The haat digsipation of each
controller and the required
minimurn vertical arez iz listed
in Table 3-1 to aid in the sizing
of enclosures.

Tabla 3-1. Heat Diggipation and
Minimum Surface Area

Minimum
Powar Loss | Surf ert(ig?lA
HP 23 | Surface reg
(wat:s) Bg oM sgn.
15 550 30.000 | 4700
20 625 36,000 | 5500
25 700 41,000 6400
30 800 48,000 7500
40 200 55,000 8600

4, With the input/output terminals
at the bottom, vertically mount
the chassis directly to the
cabinet back wall or building
wall, Standoff hardwarg i3 not
necessary.

Install 2 Transformer {if needed)

in all applications requiring the use

of an output transformer, contact
your Agliance Electric Sales Office

for aggistanca. "
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Input transformers step up or step
down input voitage and can be
gither autotransformars or igolation
transformers. Isolation
transformers help eliminate

@ Damaging A-C line voltage
transients from reaching the
controller,

& Damaging curcents, which could

develop if a point inside the
controlier becomes grounded.

CAUTION: IF an input transformer
is installed shead of the control
ler, a power disconnecting device
must be installed between the
power line and the primary of the
transformar, If this power discon-
nacting device is a circuit
braaker, the circuit breaker trip
rating must be coordinated with
the inrush current (10 to 12
times full-load current) of the in-
put transformer. Do not connect
an input transformer rated with
more than 100,000 amperes fault
currant capability to the control-
ler. Distribution system capacity
above 100,000 amperes fauls
currant capability requires using
an isolation transformer, a line
raactor, or other means of add-
ing-sirnilar impadance. Failure to
obsearve these precautions could
rasult in damage to, or destruc-
tion of, the eguipment.

The standard enclosed controller
includes a mounting panel on
the right side. If an input
disconnect is not supplied
mounted and wired by Raliance
‘Electric, a user-supplied input
disconnect can ba mounted on
this panel with a
through-the-doaor handle. With
this configuration, the enclosure
door cannot be normally openad
without first turning the input
disconnect OFF.

Drill mounting holes in the panel
according to the drilling plan
supplied with your device.

CAUTION: During installation, pro-
tact the chassis from metal chips,
weld splatters, and other debris.
Failure to observe this precaution
could result in damage to, or de-

struction of, the equipment.

Install an Input Disconnect

DANGER

THE. NEC REQUIRES THAT AN
INPUT DISCONNECT BE PRO-
VIDED FOR ~THE INCOMING
FOWER LINE AND EITHER BE
LOCATED WITHIN SIGHT OF
THE CONTROLLER OR BE
LOCKABLE. FAILURE TO OB-
SERVE THIS PRECAUTION
COULD RESULT IN SEVERE
BODILY INJURY OR LOSES OF
LIFE.

Note that the fuseholder for fuses
F1, F2 and F3 is not rated as a
digeonneact.

1.'Install an input disconnect in the
incorming power line according
to the NEC. It must either be
located within sight of the

controller or be lockabls,
3:4

2. if an input transformer i3 used.
size the disconnect to handle
tha transformer primary as well
as any additional loads the
disconnect may supply,

301 ancinput Uransformar 1s not
used, wire the load side of the
disconnect to terminals 181,
182, and 183 in the controller.

Ingtall the Motor

1. Yerify the motor §s the
appropriate size to use with the
controller.

Derate the A-C motor to
compensate for additional
heating in the motor caussed by
harmonics. Refer to D-8084

" Selection and Application of
A-C V48 Drives” for application
guigetines for constant torque
loads. Refer to Table 3-2 for
motor derating values for
centrifugal loads,

Table 3-2. Motor Derating Data for
Contrifugal Loads.

Motor - | Motor [Motor Daerating
Instutation |Service | Percentage of
Class |Factor | Nameplate HP

B 1.00 18%

B 1.15 10%

F 1.00 5%

F 1.15 0%

216-2B6-6755

2. Install the A-C motor according
to ite instruction manual.

3, Make sure the motor is properly

aligned with the driven machine
to minimize unnecessary motor
loading from shaft misalignment.

p.13

4. According to NEC requirements,
install an overload protection
device responsive 10 motor
current in @ach powar line of
the motor (motor overload
relay) or verify that a thermal
protection device responsive to
maotor heat is built into or
connected to the motor
windings,

if the motor is overframed,
verify that the motor operating
currgnt doos not exceed the
controller's output current and
the motor horsepower 13 not
mora than one size larger than
the controller's horsepower
rating. Then connect & motor
overload relay. sized to be
equal to or less than the
controller output current rating.

If the motor will be operated at
speeds below one half the
motor's rated spesed, use the
thermal responsive type of
protection device because it
monitors the actual temperature
of the motor windings. The
muotor overioad relay may not
protect the motor because of
the roduction in motor cooling
action due to the reduced
spesd.

@ Mount the motor overigad
relay next to tha chassis
controller or on the provided
mounting panel on the right
side of the standard enclosed
controller. Drill mounting
holes in this panel accaording
to the drilling plan supplied
with your device.

CAUTION: During installation, pro-
tact the chassis from metal chips,
weld splatters, and other dsbris,
Failure to observe this precaution
can rasult in damage to, or de-
struction of, the equipment.
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¢ Connect the motor overlpad
relay to terminals 601, 802
and 803 of the right-hand
terminal block at the bottorn
of the controller.

WARNING

IF THE FACTORY-INSTALLED
JUMPER ACROSS TERMINALS
21 AND 22 IS NOT REMQVED
WHEN FUNCTION LOSS INPUT
OR INTERLOCKS ARE USED,
THESE CONTACTS WILL NOT
STOP THE CONTROLLER ON AN
IET WHEN QPENED. FAILURE TO
OBSERVE THIS PRECAUTION
COULD RESULT N BODILY IN-
JURY,

e Remove the factory-installed
jumper betwoon terminals 21
and 22 of the left-hand
torminal block at the bottom
of the controllar. Connect the
normaily closed auxiliary
contact of the motor overioad

ralay into the emergency stop

circuit at terminals 21 and 22,
Ses Figure 3-8,

5. If the motor is acceassible while
it is running, install a protective
guard around all exposed
rotating parts.

Suppress Electrical Noise

1. Suppress switched inductive
devices or their wiring
(solenoids, relay coils, starter
cnils, ste.) within the viainity of
the controller with RC
suppression devicas, such as
Reliance part B00686-33A, 10
avoid trangient voltages that
could disturb electronic circuits.
if the circuit is 115 to 230 VAC,
a 220-ohm, 1/2 watt resistor in
sories with a 1/2 microfarad,
600-volt capacitor can be used
as the suppressor.

2. Physically separate the wiring of
tha switching devices in Step 1
above from low level signal
cireuits.

Wire the Drive

1. Verify that the input power to
the controller corrasponds to
the controller nameplate volitage
and fraquency and that the

plant supply is of sufficient
ampaoity t0 support the input
current requirements of the
controlier,

2. Provide a transformer betweean
the plant power supply and the
controller if the correct input
ling voltage is not available.
Refer to “Provide a
Transformer” in this chapter,

3. Throughaut the wirlng
procedures, refer to Figura 3-3
thru 3-8 for wiring locations.

Ground the Controlier and

Enclosure, Motor, Remote

Operator's Control Station, and

Transformer

1. Make sure that the A-C input
lino and tha motor frame are
connected to GND terminals, at
the right-hand terminal block at
the bottom of the chasnia
controfier. (The GND tarminals

ar@ located near the top conduit

entrances for Type 1 and 12
enclosures.) Note that the GND
tarminals are connected to the
controller chassis ground,

2. Conngct a suitable equipment
grounding conductor unbroken

to the motor frame, the remote‘

operator's control station

(if used), the transformer

(if roquired), and the controller
enclosure. Run this conductor
unbroken to the grounding
electrodoe ¢onductor (oarth
ground).

Powar Wiring

1. Size and select input and output

wire according to all applicable
codes so that it is adequate lor
the voltages and currents to
which it will be subjected.

216-266-6755

2. Install input and output power
wirlng using Figure -3-5. Connect
A-C input leads (181, 182, and
183) to the line side of the input
disgconnect or directly 10
tarminals 181, 182, and 183,
respectivaly, in the controller.
Connect the motor leads to the
maotor overload relay, if
installed, or directly to terminals
801, 802 and 803 of the
right-hand terminal block at the
bottom of the controller.

Control and Signal Wiring

Note that the green terminal blocks
on Lhe regulator detach for easy
wire ingtallation.

1. Use twistad wire having two to
three twists per inch. If you use
shielded wire rather than twisted
wire. the shields should not
attach 1o any ground point; they
should “float.”

DANGER

THE USER IS RESPONSIBLE
FOR CONFORMING TO THE NEC
AND ALL OTHER APPLICABLE
LOCAL CODES WITH RESPECT
TO WIRING, GROUNDING, DIS-
CONNECTS, AND OVERGCUR-
RENT PROTECTION, FAILURE
TO OBSERVE THIS PRECAU-
TION COULD RESULT IN SE.
VERE BODILY INJURY OR LOSS
QF LIFE.

DANGER

THE USER IS RESPONSIBLE
FQR CONFORMING TO THE NEG
AND ALL QOTHER APPLICABLE
LOCAL CODES WITH RESPECT
TO WIRING, GROUNDING, DIS-
CONNECTS, AND OVERCUR-
RENT PROTECTION, FAILURE
TO OBSERVE THIS PRECAU-
TION COULD RESULT IN SE-
VERE BODILY INJURY OR LOSS
OF LIFE,

2. For distances of less than 150
feat, use a minimum of #22
AWG. For distances of mora
than 150 faet and less than 300
faet, use a minimum of #16
AWG. For distances of more
than 300 feet, contact Reliance
Electric.

3.nstall control and signal wiring,

rated at 600 volts or greater,
using Figure 3-6.

CAUTION: It is important to use
wire rated at 600 volts or groater
because thisn wiring may make
contact with uninsulated (460
VAC) cormponents. Failure to ob-
serve this precaution could result
in damage to, or destrusction of,

the equiprment.

a5
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4. User-supplied interlock and
function loss input wiring
connect between terminals 21
and 22 at the left-hand terminal
block at the bottom of the
controller. The controller is
shipped with a jumper across
terminals 21 and 22.

WARNING

IF THE FACTORY-INSTALLED
JUMPER ACROSS TERMINALS
21 AND 22 15 NOT REMOVED
WHEN FUNCTION LOSS INPUT
OR INTERLOCKS ARE USED,
THESE CONTACTS WiILL NOT
STOP THE CONTROLLER ON AN
IET WHEN OFENED. FAILURE TO
OBSERVE THIS PRECAUTION
COULD HESULT IN BODILY IN-
JURY,

5. If required, user-supplied RUN
and FAULT contacts are
available at terminals 192-183
and 180-181, respectively, on
the VFC board. ldentify this as

external power wiring. (Reliance
narmally uses yellow wirg,)
Provide a means to disconnect
this external wiring.

8. Do not route signal wire through
junction or terminal boxes that
contain power or control wira.

7. Do not route signal wire in close
proximity to devices producing
extornal magnetic fields.

Controller Regulator
Vodifications

Blue jurmnpers on the VEC board
are provided to modify the
controller to the desirod
application. Refer to Figures 3-3
and 3-4 to locate the jumpers and
Table 3-3 for the application of
each jumper function, A brief
description of each maodification
fallows.

216-266-6755

DANGER

EXTERNAL POWER  WIRING
MAY REMAIN ENERGIZED WHEN
THE MAIN A-C POWER 1S5 DIS-
CONNECTED. IDENTIFY ALL
SUCH EXTERNAL WIRING, FAIL-
URE TO OBSERVE THIS PRE-
CAUTION COULD RESULT IN SE-
VERE BODILY INJURY OR LOSS
OF LIFE.

CAUTION; Do not alter any red
jumper not discussed. These
jumpers are factory-installed for
specific design pararneters. Fail-
ure to observe this precaution
could result in damage to, or de-
struction of, this equipment.
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detalla
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WARNING

IF THE FACTORY-INSTALLED
JUMPER IS NOT REMOVED BE-
TWEEN 21 AND 22 WHEN FUNC-
TION LOSS INPUT OR INTER-
LOCKS ARE USED, THESE CON-
TACTS WILL NOT STOP THE
CONTROLLER WHEN OPENED.
FAILURE .TO OBSERVE . THIS
PRECAUTION CQULD RESULT IN
BODILY INJURY.
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Figure 3-8. Typical Connection Diagram.
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Table 3-3. Regulator Jumper Medifications,

216-266-6755

Jumper Locatlon

Function Application Ag Blue Jumper
Shippeod Open Card Name
Auto Reference 4-20ma X AM and AP cic
Input 0-10VDC AL and AN
0-20mA AL and AP
Accel/Decel 1-36 sec AK CIC
Ramp Time K VFC
2-70 sec AJ CIC
K VFC
4-140 seo X Ad cic
X J VFC
Base Speed BOHZ A VFC
Fraguency EQHZ =}
Motor Less Than 3 Times C VFC
Inartia Motor Inertia
Greatar Than 3 Times X D
Motor Inertia
Reactive Current | Motor With High E YFC
Compensator Copper Losses
Motor With Normal X F
Copper Losses
Load Variable Torque L VFC
Profile Constant Torque X M
VIHZ Adjustable V/HZ N VFC
Fixod V/HZ X P
Auto Torque Active Q VFC
Boost Circuit Inactive R
Fraguency 60 HZ Base X A, T, V, AF, AH VFC
Range Min HZ Range 2.4-43 HZ
Max HZ Range 25-72 HZ
{Frequeancy 120 HZ Base A, 8, V, AF, AG
stated Min HZ Range 6-86 HZ
for. Jumper Max HZ Range 50-144 HZ
Position *A”) 240 HZ Base A, T, U, AE, AG
Min HX Range 12-172 HZ
Max HZ Range 100-288 HZ
Motor Voltage 480V X X VFC
Wire Wrap pin t¢ FM1258 - 04
380V w
Wire Wrap pin to FQ125 - 03
415v X
Wire Wrap pin to FQ125 - 03
Stopping Mado Ramp To Stop AA YFC
Coast To Stop X AB
Reset After Input | Auto Heset AC VEC
Line Fault Manual Reset X AD
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Auto Reference Input

The controller will accept
grounded or ungrounded auto
speed raference signals (0 to 10
vDEC, QO to 20 mA, or 4 to 20
mA) at terminals 267 (+) and 157
{COM). Voltage or current refer-
ence selegtion iz mado by the
jumper position. The input imped-
ance s 500 ohms for & current
signal. Voltage referance must be
capable of sourcing 0.50mA
rnaximum. '

This input may be switched by
means of an Auto/Manual selec-
tor switch if a manual Speed pot
roforonce ia alzo used.

Motor Voltage

Tho cantroller is shipped with
460-volt output at 60 Hz. A 380V
or 415-volt maximum output is
available by jumpeor selection.
Consult Reliance Electric for ap-
plication assistance.

Extended Accel and Decel
Tirmaes

The controller is factory set Lo
provide an acceleration and de-
celeration time between 4 and
140 seconds. This can be re-
duced ta 1 to 35 seconds or 2 to
70 seconds by jurnper selection.
Note that the actual acceleration
and deceleration times will be de-
termined by the load inertia and
tha torque capability of the con-
troller/motor combination.

Base $peed

The controller is shipped with an
output frequency of 60HZ when
the controller is given a full refer-
ence. An oulput frequeancy of
50HZ at full reference can be se-
lected by jumper selection.

Inartia Compensation

Ingrtla compensation is factory sst
for a load inertia reflected to the
motor shaft that is greater than
three times motor inertia, If the
load inertia is less than the motor
inertla, the appropriate jumper
position can be changed,

Reactive Current Compensator

The Controller ragulator has a Ae-
active Curregnt Compensator Cir-
cuit which will increase perform-
ance for some types of motors.
Theo controiler is shipped withy the
regulator jumped for operation of
maotors with normal copper
losses. To improvo operation of
motors with targe copper losses,
the appropriate jumper must be
selectad,

216-266-6755

Load Profile

The controller is suitable for run-
ning constant torque loads or
variable torque loads. The con-
trolier is shipped jumpered for
constant torgue applications. Te
optimize operation on variable
torque loads, sslect the variable
torque jumper.

Volte/Horta

The controller is factory set to
provide a fixed V/Hz characteris-
tic providing 460 volts at the se-
lected maximum frequency as
shown in Figure 3-7. An adjust-
eble V/Hz, from 2.2 to 28.8 with
& 60 Mz base, may be obtained
by jumper sslection. The range of
adjustments algo 2 ahown in
Figure 3-7.

Quiput
Voltage
Max
V/kz
480

184

Fixed V/Hz
Jumper P

17 Qutput Frequency 60

Voltage and Hz values shown for blus jumpers
in factory set positions

Figure 3-7. Volts/Hertz Adjustmaent Range.



Reliance Electric

Auto Veltage Boost

The controller includes a voltage
boost adjustrment pot and an
automatic voltage boost
cornpensating circuit to optirmize
the applied vohltage for the
requirad running torque based on
a determination of the real
torque-producing current and the
magnetizing currant. The controller
is shipped with the boost
adjusiment inactive.

If this feature is required, the
voltage boost adjustment should
be set to just overcome the motor
stator resistance. This can be
done by abserving the load and
incraasing the boost until the
motor baging to rotate. It is
deasirable to keop this adjustment
as low as possible because, if set
too high, high currents will result
which can cause rmotor
overheating.

Maximum Freguency

The controlier is factory set to
pravide a maximurn frequency of
60 Hz. If. operation above 80 Hz is
required, a maximum fraquency of
120 Hz or 240 Hz is available by
jumper selggction, When operation
above 60 Hz is required, contact
Reliance Electric for application

assistance and instructions for the
modification.

WARNING

THE USER IS RESPONSIBELE FOR
ENSURING THAT DRIVEN MA-
CHINERY, ALL DRIVE-TRAIN
MECHANISMIS, AND PROCESS
LINE MATERIAL ARE CAPABLE
OF SAFE OPERATION AT AN AP-
PLIED FREQUENCY OF 100% QF
THE MAXIMUM SELECTED BASE
FREQUENCY TO THE A-C MO-
TOR.. FAILURE TO OBSERVE
THIS PRECAUTION COULD RE-
SULT IN BODILY INJURY,

Under most fault conditions, the
controfier is designed so that,
ragardless of the maximum
frequency selected (60 Hz, 120 Hz
or 240 Hz), the maximum output
frequency to the motor will be
limited to the maximum frequency
selected (60 Hz, 120 Hz or 240
Hz, raspeactively).

Stop Made

The controller is factory set to
provide a coast-to-rest stop when
the normal Stop butten s
operated, Ramp-to-rest, available
by jumper selection, will decelerate

P16-266-6755

the ioad by following the
deceleration rate.

WARNING

THE RAMP-TO-REST FUNCTION
REQUIRES PROPER OPERATION
OF REGULATOR ELECTRONICS
AND I8 NOT FAIL-SBAFE. WHEN
THE RAMP-TO-REST = STOP
FUNCTION IS REQUIRED, A
COAST-STOP PUSHBUTTON 1S
REQUIRED. THE COAST-STOP
PUSH-BUTTON DISABLES THE
REGULATOR AND ALLOWS THE
MOTOR TO COAST-TO-REST,
FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT IN
BODILY INJURY,

when ramp-to-rest is selected, a
coast-gtop pushbutton must be
wired to the input terminalg 21 and
22 on the CIC board. (Figure 3.6)

Reset After Input Line Faulls

The controller requires a manual
reset utilizing the regulator
mounted reset pushbutton when
the controlier is in an [ET
condition. If input power line faults
cause nusiance tripping the
controller can be automatically
reset by the appropriate jumper
selection,
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4: Start and Adjust the Controller

DANGER

ONLY QUALIFIED ELECTRICAL
PERSONNEL FAMILIAR WITH THE
CONSTRUCTION AND OPERATION
QOF THIS EQUIPMENT AND THE
HAZARDS INVOLVED SHOULD
START AND ADJUST THIS EQUIP-
MENT. FAILURE TO OBSERVE
THIS PRECAUTION COULD RE-
SULT IN SEVERE BODILY INJURY
OR LOSS OF LIFE,

Test Equipment Needed

CAUTION: Do not use & megger to
perfarm continuity checks in the
drive gquipment. Failure to observe
this precaution could result in dam-
age to, or destruction of, the
equipment,

1. The following meters or their
gquivalent are recommended
(Having two dovices available
Is convenient,):

® An anslog volt-ochimmater
having a sensitivity of
20,000 ohms-per-volt, such
as a Triplott Medel 630.

@ A digital volt-ohmmeter
with a 10 megohm input
impedance on all ranges,
such as a Fluke B022B.

2, The optional portable diagnos-
tic tester may be used in lieu
of the above measuring de-
vices, This manual assumas
the tester is not used. Fil-
tered outputs are provided on
the regulator VFC board for
the key parameters summa-
rized below in Table 4-1. if
these outputs are used for
meaters or other davices, they
rmust be disconnactad before
heginning the stariup adjust-
mants.

Check the Installation

1. Verify that the input discon-
nect is in the OFF position
(powar OFF).

2. Make sure the drive shutdown
interlocks, such as safaty
awitchas installed around the
driven machine, are opera-
tional. When activated, they
should shut down the drive.

CAUTION: Make sure salectrical
commaons are not intermixed whoen
monitoring  voltage and current
pointe In the controller. Failure to
observe this precaution could result
in darmage to, or destruction of, the

equipment.

3. Verify that the moter overload
ralay, if one is required, is in-
stalled according to its instruc-
tions and that it is sized for
the ratad motor current.

4. Visually check the controller
for mechanical damage and
remaming installation debris,
wira strands, etc.

5. Verify that all coils connected
to the controller or lucated In
the controller vicinity are sup-
pressed: A-C coils with RC
suppression and D-C cails with
diodss in a non-conducting di-
rection.

Check the Motor

1. Verify that motor nameplate
data corresponds to the con-
traller output ratings:
® Vaoltaga: 460 VAC: thres-
phase. If the motor has
dual voltage capability, ver-
ify that It is connected for
the voltage corresponding
1o the input voltage,

¢ Current: Verify that full-load
current does not excesd
the caontrolléer’s current rat-
ing. If the motor is ovar-
framed, verify that the mo-
tor operating current does
not exceed the controller’'s
rated current and the mo-
tor horsepowar rating is not
more than one size larger
than the controller’'s horse-

power rating.
e Frequency: 60 Hz.

Table 4-1, CIC (0-10 VDC) Output Signals
Parameter | Tarminals | Calibration
Qutput 551 (+) 10.0 VDC 2% = 460 volt fundamental output
Voltage 550{COM) | with 460 Volt Input (1.0 VDC/48 VAC Qutput)
Qutput 8652(-) 100% Controller’s
Currant 550(COM) HP Rating Qutput Current Rating
18 £.68VDC
20 6.67vDC
25 8.67vDC
30 5.60v0C
40 8.67vDC
Qutput EB3 (1) 10.0 VDO +1% = maximum fequency
Froquency | 550(COM) |} (.17 VDC/Hz for 60 Mz max; .08 VDC/Hz
for 120 Hz max; ,0417VYDC/HZ for 240HZ max)
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For synchronous motor
applications, consult your Reli-
ance Electric Salas Office.

2. Verify that the motor is in-
stalled according to its in-
struction manual,

3. Disconnect any power factor
correction capacitors con-
nected to the motor.

4. if possible, uncouplo tho mo-
tor from the driven machin-
ary.

5. Rotate the motor shaft by
hand o ¢heck that the motor
is free from any binding or
mechanical ioad problem.

6. Check that no lgoge items,
such as shaft kevs, cou-
plings, etc., are present.

7. Check all connections for
tightness and proper insula:
tion,

8. Cheek that any motor thermal
switgh or pvarload device i8
wired according to Figures
3-5 and 3-6.

Motor Overspeed

WARNING
THE LSER 1S RESPONSIBLE FOR
ENSURING THAT DRIVEN WA-
CHINERY, ALL DRIVE-TRAIN
MECHANISMS, AND PROCESS
LINE MATERIAL ARE CAPABLE
OF SAFE QPERATION AT AN AP-
PLIED FREQUENCY OF 100% OF
THE MAXIMUM SELECTED BASE
FREQUENCY TO THE A-C MO-
TOR. FAILURE TQ QOBSERVE THIS

PRECAUTION CQULD RESULT IN
BODILY INJURY,

Check the Wiring

1. - Cheack that the controller is
wired according to Figure 3-5
and that all connections are
tight,

§:2

2. Check that signal leads are
shiolded and scporated from
electromagnetic fields.

3. Verify that A-C lineg voltage to
the controller (g three-phase,
460 VAC, Verify that the A-C
ling frequency is B0 Hz.

Check that Application Limita-
tions Are not Excesded

If the controller will control more
than one rotor, verify the follow-
ing!

o [f no motor will be switched
on during operation, tha
sum of the rated motor
currents is equal to or less
than the rated controliar
currant.

@ |f motors are switched on
whila the controlier is run-
ning, the sum of the rated
motor currents of all the
motors connactad continu-
ously and the locked rotor
current of any motor which
is to start is. equal to.or
less than the rated control-
ler current.

Start the Controlier

Simplified Proceadure

The controller is set up 10 operate
a typical NEMA Design B motor with
nameplate current less than or
equal to the controller cutput rat-
ing. Review the “as shipped” set-
tings fisted In Table 3-2. If these
sattings  meet the application re-
quirements and the Initial pot ad-
justment settings listed in Table 4-2
are acceptable, perform the follow-
ing simplitied procedure; other-
wise, procesd to “Detajled Proce-
dure,”

216-266-6755%

WARNING

DO NOT ADJUST THE MINIMUM
SPEED SETTING BELOwW THE
POINT THAT WILL ENSURE THAT
THE MOTOR WILL CONTINUE TQ
ROTATE WHEN THE OPERA-
TOR'S SPEED CONTROL POTEN-
TIOMETER 1S SET AT ZERO.
NQISE, IMPROPER WIRING,
POWER LINE DISTURBANCES,
MALFUNCTION, OR MECHANICAL
BINDING MAY CAUSE THE DRIVE
TO RESTART UNEXPECTEDLY.
FAILURE TO OB3ERVE THIS PRE-
CAUTION CQULD RESULT IN
BODILY INJURY.

1. Follow all of the “Check the
Installation” procedures if not
already performed.

2. Make sure all power is OFF.

3. Set a voltmster on the 1000
VDG acale or a similar bigh
voltage scale. Connect the
voltrmeter to terminals 47 (+)
and 45(=) .

Read this voltmeter every
time you turn power OFF to
verify the D-C bus copacitors
are fully discharged. Within
one minute after power is
turned OFF, the bus voltago
should measure about

50 VDG,

DANGER

THIS EQUIPMENT IS AT LINE
VOLTAGE WHEN A-C POWER IS
CONNECTED TO THE CONTROL-
LER. DISCONNECT ~ALL UN-
GROUNDED = CONDUCTORS OF
THE A-C POWER LINE FROM THE
CONTROLLER. AFTER POWER IS
REMOVED, VERIFY WITH A VOLT-
METER AT TERMINALS 45(-) AND
47(+) THAT THE D-C BUS CA-
PACITORS ARE DISCHARGED BE-
FORE TOUCHING ANY INTERNAL
PARTS OF THE CONTROLLER,
FAILURE TO OBSERVE THESE
PRECAUTIONS COULD RESULT IN
SEVERE BODILY INJURY OR LOSS
OF LIFE.
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Table 4-1. Regulator Board Initial Pot Settings,

216-266-6755

VFC Board
Pot Function Symbol Setting Factory Setting
Minimum Speed NMIN 3.0HZ 80%
Maximum Spesd NMAX 60HZ Approx. 80%
Volts per Hertz VIHZ 460V at 80HZ, Fixed No Effact
(Factory sot @ 25%)
Voltage Offsot Ug ov Fully COW
Auto Voltage Boost 1o ov Fully CCW
Stability STAB Normal Mid Range
Acceleration Rate | —" Approx. 70 seconds Mid Range
Deceleration Rate T Approx. 70 seconds Mid Range
Current Limit ILIM 150% of Controller Rating Varies with HP
CIC Board
Pot Funetion Symbol Setting Approximate Setting
- . 4rnA - Min Spead
Milllamp Ref. Bias mA REF No Effect 20mA = Max Speed
Slip Comp S COMP No Effect Fulty CCW
DANGER @ Let the controller sit undis- ® Press the Stop switch and
SOME OF THE REMAINING turbad for fiftean minutes wait until the mator has
STEPS ARE MADE WITH while the capagitors charge. completely stopped.
POWER ON, EXERCISE EX- Pt a1ag on the contrallee e Turn the power OFF.
TREME CAUTION BECAUSE thatl powier: 3B andjibaze

HAZARDOUS VOLTAGE EXISTS.
FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT IN

SEVERE BODILY INJURY OR
LOKS OF LIFE.
4. I the controller has boen

stored for less than siv
months, proceed to Step 5, If
the controller has been stored
for over six months. form the
capacitors as follows!:

¢ Disconnect tha motor by re-
moving the motor loads
from the terminal board or
averload if provided,

¢ Put the Run/Jog switch, if
used, in the RUN position.

e Turn the Speed pot fully
CCW. Turn the powar ON.
Push the start button.

o Observe that the voltmeter
reading i approximately
650 VDC with respsct to
460 VAC input.

ardous voltage exlsts.

e Turn the power OFF. Verify
the D-C bus voltage is zero
(read the voitmeter).

5. With power OFF, connect the

motor powser leads, if not al-
ready connected, to the con-
troller. Couple the driven
eguipment 1o the motor, if not
already coupled.

Turn the Speed pot fully CCW,
Turn the power ON. Both grean
LEDs on the VFC board will be
fit.

Press the Start switch. [Termi-
nal 28(+) to 20(~) will have 24
VDC present or the RUN pilot
light, if used, will be lit.]

Check the mator shaft rotation.
If shaft rotation is correct, go
to Stap 9. If shaft rotation is
incorrect, change the motor
shaft rotation direction as fol-
lows:

90

e After verifying the D-C bus
voltage is zero, reverse any
two of the three motor
power leads.

@ Turn power ON and press
the Start switch,

Run the drive across the speed
range under load. If the drive
operates satisfactorily, startup
is completa,

Maonitor CIC terminals 551,
552, 553 and 550 (com) with
digital voltmeter (20V scale).
Turn spsed pot to rnid range.
The voltage on terminalg 551
and 553 should be approxi-
mately oqual te §.0 VDC, The
voltage at 552 must be equal
to or less than the full load val-
wes in Table 4-1. Turn speed
pot to full CW, The voltage on
551 and 553 should squal 10.0
VDT +2% and 552 should be
lass than or equal to the full
load current values shown in

Table 4-1.
4:3
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If the motor draws unnecessarily
high current, operation is unstable,
or the motor does not break away
when starting: proceed to " Detailed
Startup Procodure” for more de-
tailed startup instructions.

Minor user adjustments may be
necessary for satisfactory opera-
tion_ Refer to Steps 24 through 35 in
“Detailed Startup Procedure.”

10,
11,

12,

Press the Stop switch.

Turn the input power OFF. Af-
ter verifying tho D-C bus volt-
age is zero, remove the volt-
metar and any other instru-
rmentation connected during
startup,

Close and secura the controller
enclosure door.

Detailed Startup

Procedure

Use this stantup procedure when the
simplified startup does not result in
satlsfaciory operation. If any of the
following steps cannot be made ba-
cause of a controller problemn, go to
Section 6, Troubleshooting, in this
manual.

Follow all of the “Check the In-

stallation” procedures if not al-
ready performed,

Make sure all power is QFF.

Mako sure the regulator adjust-
ment pots are set per Table
4-1.

Set a voltmeter on the 1000
VDC scale or a similar high
voltage scale. Connect the

voltmeter to termingls 47(+)
and 45(-).

Read this volimeter every time
you turn power OFF to verify
the D-C bus capacitors are
fully discharged. Within one
minute after power is turned
QFF, the bus voltage should
mesasure about 50 VDC.

4:4

DANGER

THIS EQUIPMENT IS AT LINE
VOLTAGE WHEN A-C POWER IS
CONNECTED TO THE CON-
TROLLER. DISCONNECT ALL
UNGROUNDED CONDUCTORS
OF THE A-C POWER LINE FROM
THE CONTROLLER. AFTER
POWER IS REMOVED, VERIFY
WITH A VOLTMETER AT TERMI-
NALS 45(-) AND 47(+) THAT
THE D-C BUS CAPACITORS ARE
DISCHARGED BEFORE TOUCH-
ING ANY INTERNAL PARTS OF
THE CONTROLLER. FAILURE TO
OBSERVE THESE PRECAUTIONS
COULD RESULT IN SEVERE
BODILY INJURY QR LOSS OF
LIFE.

5. Disconngct the motor power

leads from the controller, if
connacted.

6. If the controller has been
stored for less than six
months, proceed to Step 7, I
the controller has been stored
for over six maonths, form the
capasitors as follows:

DANGER
SOME OF THE BEMAINING
STEPS ARE MADRDE WITH
POWER ON. EXERCISE EX-
TREME CAUTION BECAUSE

HAZARDOUS VOLTAGE EXISTS.
FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULT IN
SEVERE RODILY INJURY OR
LOSS OF LIFE.

& Put the Run/Jog switch, if
used, in the RUN position,

@ Turn the Bpeed pot fully
CCW, Turn the power ON,
Push the start button.

o Observe that the voltmeater
reading is 650 VDC with re-
spect to 460 VAL input.

Let the controller sit undis-
turbed for fifteen minutes

@

while the capacitors charge,

Put a tag on tha controller
that power is ON and haze
ardous voltage exists,

e Turn the power OFF. Verify
the D-C bus voltage is zero
(read the voltmeter).

216-266-6B750

7. With power OFF, connect a

10.

11

12.

13.

digital voltmeter (20 VDC
scale) with (-) lead connected
continuously to tarminal 550
(CIC peb) and (1) to cither
581, 552, 853 which repre-
sents output fundamental volt-
age, output RME current, and
output frequency respactively.
See Tabls 4-1 for range infar-
mation.

With the Speed pot fully CCW,
turn the power ON,

Press the START switch. (Fig.
3-6) The green RUN LED
shouid turn "ON" and the input
contactor should pick up. The
voltage on CIC terminal 553 is
0.5 vDC (3 HZ). The voltage
at 651is (0.5 VDC (23 VAC).

Gradually turn the Speed pot
CW direction. Notice that the
voltage at 563 and 551 in-
crenss gradually alac. With the
Speed pot at mid-range, 553
and 851 is equal to 5.0 VDC.
Turn the Epeed pot 1o full CW,
The voltage at 552 and 551 is
equal 10.0 VDC. The voltags
at 552 should be less than or
aqual to the values shown in
Tabls 4-1,

Quickly turn the Speed pot fully
CCW. The voltage and fra-
quency will decrease ta 0.5
VDG (23 VAC) and 0.5 VDC
(3H2) at the time determined
by the deceleration setting.

Quickly turn the Speed pot fully
CW. The voltage and fre-
quency will increase 1o the
rated voltage and 60 Hz at the
rate determined by the accel-
eration satting.

Note that the V/Hz pot is not
operative as shipped. V/Hz is
fixed to provide 460 VAC at 60
Hz output. The factory adjust-
ment will maintain the reguired
7.6 V/Hz characteristic over
the speed range.

Do not adjust the V/Hz unless
your application requires a dif-
forent voltage at B0 Hz.
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If a different volts/hertz ratio is re-
quired (See Figure 3.7.), seiect the
appropriate jumper position and ad-
just the V/Hz pot as follows:

Make sure the motor is dis-
connected.

Datermineg the required
V/Hz slope. This can range
frorm 28.8 (14.4) ViHz to
2.2 (1.1) V/Hz for a maxi-
mum frequency selection of
60 (120). Note the limits of
the setting as discussed in
“Controller Regutator Modifi-
cations” in Section 3.

Determine the required volt-
age at 16 (32) Hz, For ex-
ampla, the requlred voltage
for 24.0 (12.0) V/Hz at 16
(32) Hz is 24.0 (12.Q0) x16
(32) = 384 (384) volts.

See Figure 3-4.
Turn the Uo pot fully COW.

Measure the voltage at ter-
minals 553(+), 550 (COM).
(CIC PCB)

With the Speed pot fully
CCW, press the Start
switch.

Turn the Speed pot OW until
16 (32) Hz output is
reached. Read approxi-
mately 2.7 voits at terminals
553 to 550.

Cannect a second volimeler
to terminals 551 (+), 550(~),

While reading the sacond
valtmeter, adjust the V/Hz
pot until the voltage reads
approximately the required
voltage at 16 (32) Hz di-
vided by 46.0. For example,
384 divided by 46.0 is ap-
proximately 8.4 volts at
551. Check a second point
to determine that the V/Hz
is properly set.

DANGER

DO NOT ADJUST THE MINIMUM
SPEED SETTING BELOW THE
POINT THAT WILL ENSURE
THAT THE MOTOR WILL CON-
TINUE TO ROTATE WHEN THE
OPERATOR'S SPEED CONTROL
POTENTIOMETER 1§ SET AT
ZERO. NOISE, IMPROPER WIR-
ING, POWER LINE DISTUR-
BANCES, MALFUNCTION, OR
MECHANICAL BINDING MAY
CAUSE THE DRIVE TO RESTART
UNEXPECTERLY, FAILURE TO
OBSERVE THIS PRECAUTION
COULD RESULT IN BODILY IN-
JURY,
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14. If a minimum frequency other

than 3.0 Hz is required, agjust
the NMIN pot as foliows:

@ Turn the NMIN pot fully
CCw,

& Turn the Speed pot fully
CCW.

2 Place the Auto/Man switch
{if used) in the Man mode.

@ Connect tha volmeter 10
terminals 553 (+), 550
(COM).

e Detarmine the minimum fre-
quency regquired and the
corresponding reading at
terminals 553, 550, For ex-
ampla, the required reading
far 25 Hz minimum would
be 25 Hz x 0.17 = 4.2 YOO
for a maximum frequency
selaction of 60 Hz. For a
maximum frequeancy selec-
tion of 120 Hz, the reading
would be 25 Hz x 0.08 =
2.0 vDe¢.

® While observing the voltage
at terminals 5583 and 650,
adjust the NMIN pot until the
required voltage lavel is
reached.

@ Place the Auto/Man switch
(if used) in the Auto mode.

Verify the blue jumper is
properly set for the type of
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signal to be followed i.s.,
0-10vDC, 4-20mA ar
0-20mA. Reduce this auto-
matic signal to the minimum
valua. ‘

e The controller is shipped
adjusted to follow a 4-20mA
signal. I loss than 4mA is
being received at the speed
reference input terminals
(267-157) adjust “mA REF"
potentiorneter on the CIC
board.

@ Verify that approximately
the same voltage lovels are
present at terminals 653
and 580 in both Auto and
Man modes.

If equal voltage levels are
desired, additional circuitry
may need to be added.

15. If a maximum frequency other

than 60 (120, 240) Hz is re-
guired, adjust the NMAX pot as
follows (Note that the NMIN pot
must always be adjusted be-
fore adjusting the NMAX pot,
and the maximum hertz will
start whera the NMAX 15 st il
set above 50%.):
@ Turn the NMAX pot fully
cow,
@ Turn the Speed pot fully
Cw.

e Determing the maximum
frequency required and the
corresponding reading at
terminals 553(+), 550
(COM}. For exampla, for a
maximum frequency selec-
tion of 60 Hz and a desired
NMAX of 80 Hz, 80 Hz x
0.17 at 853 is approximately
8.5 volts. For a maximum
frequency selection of 120
Hz and a desired NMAX of
50 Hz, 50 Hz x 0,08 i ap-

proximately 4.3 volts.

@ While observing the voltage
at terminals 553 and 550,
adjust the NMAX pot until
the raquired voltage is
reached.
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18.

18,

20.

Reliance Electric

Note the reading on the voit-
mater connacted to 553. Put
the Forward/Reverse switch, if
applicable, in the REV position.
The reading should dacreasze
to zero and then return to the
original reading. Return the
Forward/Reverse switch to the
FWD position.

Put'the Auto/Man switch, if ap-
plicabla, in the AUTO position.
The Speed pot is now ineffec-
tive; speed is controlled by a
process control referance sig-
nal of 4 10 20 mA, 0 to 20
mA, or 0 to 10 VDC. Return
the Auto/Man switch to the
MAN position.

Turn the Speed pot fully CCW
and press the Stop switch,

Turn the power OFF. Verify the
D-C bug veltage is zero (read
the first voltmeter).

Wwith power OFF, connect the
motor power leads to the con-
troller and couple the driven
machinery to the motor, if not
already coupled.

DANGER

THE REMAINING STEPS ARE

MADE WITH POWER ON, HAZ-
ARDOUS  VOLTAGE EXISTS.
FAILURE TO OBSERVE TRIS

PRECAUTION COULD RESULT IN

SEVERE BODILY INJURY OR
LOSS OF LIFE.
21. With the Speed pot fully COW,

22,
23.

turn the power ON,
Proza the Start switch,

Check the motar shaft rotation.

If shaft rotation is correct, go
to Step 24. K shaft rotation is
incorract, change the motar
shaft rotation direction as fol-
lows:

@ Press the Stop switch and

walt until the motor has
completely stopped.

@ Turn the power OFF.

e After verifying the D-C bus
voltage is zero, raverse any
two of the three motor
puwer igads.

o Turn the Speed pot fully
Cow.

4:6

24.

25,

28.

Note that Uo pot is factory set
to produce zero offset volte,
Turn powsr ON and press the
Start switch. Observe the
driven squipment and the mo-
tor. The motor should begin
rotation and increase spaed as
the Speed pot is slowly turned
CW. If the motor does not be-
gin rotation, adjust the Uo pot
ag follows:

e With the drive coupled to
the machine, the voltage
boost may not be high
enough 1o break away or
accelerate the load within
the current limit of the
drive.

e Connect the voltmatar to
terminals 552(-), 550
(COM) to monitor the out-
put current, The controller
will be at 100% rated cur-
rent when the voltmetar
reads the voltages listed in
Table 4-1, (150% is 1.5
times the valuas shown in
Table 4-1.)

e Start the controller and
slowly turn the Speed pot in
the CW direction while ob-
serving the voltrmater.

a Adjust the Uo pot, if ro-
quired, until the motor just
begins rotation,

e If the load will not start rota-
tion, the controller may be
undersized.

The current limit adjustment
ranges from approximately 50
1o 180% of the controller con-
tinuous ampere rating with 50%
corresponding to full CCW and
150% to approximately 75 to
100% CW rotation. (See Fig.
3-4) Actual output current can
be monitored by connecting a
voltmeter to terminale 552 (=)
and 550 (COM) on the CIC
board.

Operate the controller at the
minimum speed setting and at
ssveral points in the speed
range while observing the volt-
age at terminals 552(~) and

216
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28.

23.

30.
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550 (COM). I the voltage sig-
nal appears to oscillate, adjust
the Stability pot until the oscil-
lation s minimized. (Ses Fig,
3-4)

Turn the Speed pot to the
maximum CW position and the
mator will accelerate 1o the
maximurm speed setting, Maxi-
mum speed may not be
reached due to current Emit.
(Factory set at 150% full load
currant) The controller is not
designed to supply 150% of
the current rating for more
than one minute. If satisfactory
adjustment cannot be reached,
contact your Reliance Electric
Sales Office.

Turn the Speed pot fully CCW
and the motor will decelerate
to the minimum spood act with
the NMIN pot.

With the Speed pot fully CCW,
quickly turn the Speed pot fully
CW, If the acceleration time is
too long, turn the Acceleration
pot («) a guarter turn CW
and accelerate the motor
again.  Repeat the motor ac-
coleration process until the de-
sired acceleration tims is
achieved.

Note: The shortest accelera-
tion time ig limited by the cur-
rant limit circyit, When the Ac-
celeration pot no longer has
any effect, the acceleration
rale is al its maximum for the
application., When the motor is
in acceleration while the cur-
rent is limited, the acceleralion
will not be srmooth. To smooth
the acceleration, turn the Ac-
celeration pot slightly COW.

Turn the Spead pot fully CW
and wait untit the motor
reachses top speed. Quickly
turn the Speed pot fully CCW,
If the decelaration time is too
long, turn the Decsleration pot
(™) a 10% turn CW and de-
celerate the motor again, Re-
peat the motor deceleration
procass until the dasired de-
caleration tirme is achieved.
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32,

33.
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Note: The shortest decelera-
tion time is lirnited by the volt-
age limit circuit. Whan the De-
celeration pot no longer has
any affact or tha contrallar
trips off, the deceleration rate
is at its maximum for the appli-
cation. When the motor is in
deceleration whila the D-C bus
voltage is limited, the decel-
eration will not be smooth. To
smooth the deceleration, turn
the Deceleration pot slightly
CCw.

Turn the Speed pot CCW and
wait until the motor completely
stops. Then put the Run/Jog
switch, if used, in the JOG po-
sition.

Turn the Speed pot a quarter
turn CW and press the Start
switch. The motor will rotate
while tha Start switch is held in
the START position. The speed
depends on the Speed pot set-
ting.

fut the Run/Jog switch in the

34.

RUN position. Press the Stop
switeh.

Turn the speed pot CW and
prass the Start switch. The
motor will accelsrate to full
speed. Run the motar at no
load and at full load conditions.
if motor alip at thess operating
pointg is required to be re-
duced; adjust the S Comp pot
(See Fig. 3-3) as follows:

@ Turn the & Comp pot a 10%
turn CW.

e Load and unjoad the motor
while noting slip.

@ Ingrease the & Comp pot
until slip is reduced to a
satisfactory level.

@ Press the stop switch and
walt for the machine to
come to a rast,

Prese the start switch.

if the controller trips off with
the new S Comp setting,
the accel/decel rampa must
be extended.

215-266-67005
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35. Turn the Spsed pot CCW to

tha machine’s minimum oper-
ating speed, Run the motar at
no load and full load conditions
if applicable. If motor clip at
this operating point rmust be
reduced; adjust the Io pot
(8ma Fig. 3-4) as follows:

Turn power off and verify
that bus caps are dis-
chargeaq.

o Activate the Auto Torque
Baost Circuit by placing the
blue jumper from position R

to Q.

@ Increase the Io pot untll slip
is reduced to a satisfactory
leval.

. Turn the power OFF, After veri-

tying the D-C bug voltage is
zero, remove the voltmeters
and any other instrumentation
connected during startup.

. Close and secure the controller

anclosure door.
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5: How the Controller Operates

Fundamentals of Vari-
able Voltage, Variable
Frequency Controllers

An A-C motor is a fixed-speed ma-
chine when operating from a con-
stont voltage, constant frequency
source, such as 460 VAC and 60
Hz. To vary the speed of the mo-
tor, the voltage and froquency of
the source to the motor must be
variabla. A controller provides this
source. The controller transforms
its input (three-phase., constant
A-C voltage, constant frequency)
inta an output compatible with tha
A-C adjustable speed requirement
of the A-C motor (three- phase,
variable voltage. variable fre-
quency).

The operating frequency of the
controller, along with the basic de-
sign of the motor, determines the
operating speed (RPM) of the mo-
tor. The output voltage of the con-
troller establishes the magnetic flux
leval within the motor 1o meet the
torque demands of the load over
the entire speed range, The basic
gquation to determing motor syn-
chronous spesd is

Synchronous RPM =

niroller Frea. x 1
Number of A-C Motor Poles

The relationship between output
voltage and operating frequency is
the “volts per hertz” ratio (V/Hz).

Except at low spasad, this ratio is
usually a constant determined by
this equation:

V. = __Motor Nameplate Volta
Hz Motor Nameplate Freguency

The two major sections of a con-
troller are the power circuit and
the ragulator, The power circuit
consists of a diode bridge that
converts A-C to D-C voltage and a
solid state transistor based inverer
that transforms the constant volt-
age, constant frequency input
power into varisble voltaga, vari-
able frequency output power, The
regulator controls when the transis-
tor switches in the power circuit
turn ON or OFF,

Figure 5-1, Controllar Powar Circuit (25-40 HP).
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Power Circult and Power
Circuit Sequencing

Figure 5-1 shows the controller
powser circult, Three-phase, 60
hertz, 460~ volt power is applied to
terminals 181, 182, and 183.
Power is applled 10 e precharge
circuit through the standard input
fuses. Currant transformer T8
8eNSes ground fault currants. with
input power applied to the
precharge circuit, the green SOK
LED on the VFC board wilt be lit if
the power supply voltages are cor-
ract; the green READY LED will be
lit it thare are no faults present
(The faults are summarized under
“Controller Specifications” in Sec-
tion 2 of this manual.); and relay
K1 will be picked up. Qutput termi-
nals 29(+) and 20(-) are available
for pliet light indication of READY.
Whern ready, 24 VOC will be pre-
sent at terrminal 29. Thess indica-
Hons must ba ON betore the con-
troller will start.

Input power is also supplied ahead
of the precharge circuit 1o the
control trangformer which supplies
contral voltages 1o the power sup-
ply diode rectifier, relays K2 and
K11 and interlock terminals 21 and
22. Terminals 21 to 22 are avail-
able for external interiocks and
must be closed for the controllsr
10 operate.

When the Start command is given
and READY and SOK LEDs are iit,
the precharge relay K12 and the
run relay KS will close. (Contacts
for run indication are available at
terminals 192 to 193.) The
precharge resistors R1, R2, and R3
switch in to limit the D-C bus ca-~
pacitor charging current. After the
D-C bus vohage reaches 95% of
rated voltage (approxirmately 620
VD), relay K3 will close, picKing
up contactor K13, and the
precharge relay K12 will drop out.

The input line reactor L1 limits the
rate of change of input current
sgan on the input power ling and

permits the drive to be operated
on any size trangformer up to the
fault current rating of the fuses.

The diode bridge rectifies the
three-phase, 60 hertz, 460 VAC
input power to approximately 650
VDC, Thie voltage is filtorod by tho
D-C bus filter capacitors. A D-C
bus capacitor discharge resistor R4
ie gized to discharge the capaci-
tors to 50 VDC within approxi-
mately 1 minute after power is re-
movad from the capacitors either
by a Stop command or opening
the input disconnect. The green
READY LED signals whan it is okay
to restart.

Tha rectified, fitered D-C voltage
is fad to the transistorized inverter
saction which i3 operated to pro-
duce variable voltage, variable fre-
quency output to the motor. The
inverter phase transistors are
switched by the base driver board
and the inverter phase is fused by
F7. Two Hall Effect davices T5 and
T6 provide current feedback to
the regulator VFC board.

Regulator

Figure 5-2 shows a block diagram

of the regulator. All connections to
the regulator arse made usging pull-

apart terminals located on the VFC
hoard,

The spewd rafaerance signal is
gither a manual Speed pot with the
input at tarminal 187 or an auto-
matic spead reference (0-20 maA,
4-20 mA, or 0-10 VDC selectable
by jumper) at terminal 267. The
spead refarenca is saelactad hy
use of an Auto/Manual selector
switch at terminal 27 (24 VOC at
terminal 27 selects the manual
speed reference). The switch op-
arates relay K4.

The spsed reference signal is ap-
plied to the minimum and maxi-
mum hertr as datermined by the
NMIN and NMAX pot settings. This
signal then goes to the rate circuit
(LVTU) which determines the ac-
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celeration and deceleration rates
ag determined by tho Accol and
Decel pot saettings. The rate circuit
(LVTU) also has inputs from the
current limit gircuit and the aver-
voltage limiting circuit. The current
limit setting is determinad by the
ILIM paot and the circuit compares
the current limit setting to the cur-
rent feedback signal. If the control
goes inte current lirnit, the fre-
quency is recduced or the accel or
decel rate is extended to Keep the
current within required limits.

The timed reference circuit pro-
vides the reference for the volts/
hertz cireuitry. The volis/hentz is
determinad by the V/Hz pot setting
and may be fixed or adjusiable by
jumper selection. When fixed, the
voltage will be 460 volts at 60
hertz. If the motor will not rotate at
low speed, increase the voltage
offset pot (Uo) until the motor be-
gins {o rotate.

If the Auto Voltage Boost Circuit ia
selacted (by the pasition of the
jumper [position Q]), the Auto

. Yoltage Boost pot (Ie) can be
used to determine the offset volt-
age appliad at 1.4 Hz 10 provide
starting torque up to 150% of the
controller current rating. When this
function is selected, it includes an
automatic boost compensating cir-
cuit that senses motor reactive
current and applies the proper
voltage to maintain the magneliz-
ing current at the proper leval, it is
important to avoid applying too
much voltage boost because high
motor currents and motor over-
heating can occur. When adjusting
the Auto Voltage Boost pot (1o},
the controller should ba operating
a motor at 30MHz. Maonitor the mo-
tor current and adjust 1o untll the
current level is minimized

The rate circuit also feeds the
ramp-to-rest stop circuitry. When
ramp-to-rest is selectad. the input
contactor is held in until the rate
gircuit decreases to zern. This is
selectable by jumper.
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The output of the rate circuits in-
puts ta the VCO (voltage con-
trolled oscillator), which controls
the switching of the transistors
through the base drive circuits,
Maximum frequency selections of
60, 120, and 240 hertz are avail-
able by jumper selection.

WARNING
THE USER IS RESPONSIBLE FOR
ENSURING THAT DRIVEN MA-
CHINERY, ALL DRIVE.TRAIN
MECHANISMS, AND PROCESS
LINE MATERIAL ARE CAPABLE
OF SAFE OPERATION AT AN AP«
PLIED FREQUENCY OF 100% OF
THE MAXIVIUM SELECTED BASE
FREQUENCY TQ THE A-C MOQ-
TOR., FAILURE TO OBSERVE
THIS PRECAUTION COULD RE-

SULT IN BODILY INJURY.

Operator Sequencing

Start/Stop

When the Start command is given
at werminal 24, the control will 5e-
quence the precharge circuitry and
accelerate the motor to the ap-

plisd speed reference. In order to

start, both gresen READY and SOK
indicators must be lit.

Stopping may be aither coast stop
or ramp-to-rest selectable by
jumper. When coast stop is used,
tha regulator is sequenced off, the
input comtactor is opened, and the
motor coasts to a rest. If the
ramp-to-rest stop mode is used,
the motar will decelerate to mini-
mum speed according to the rate
on the Decsl pot or as determined
by the overvoltage control cir-
cuitry. The contrallar can be re-
started at any time during or atter
the deceleration time.

Coast stop may be achieved by
opening terminal 21. This immedi-
ately drops out the input contac-
tor, hypasses tha narmal ragulator
sequencing, and results in a coast
stop. The controller cannot be re~
started until the READY light
comes on again. Under normal ap-
eration, stop should be done by

opening terminal 24.
5:4

Run/Jog

In the run mode, Input 25 Is
closed. When the Start command
is given, the drive will accelerate
1o the spoed set by the speed raf-
erence and will run. In the jog
maode, input 25 is opan. The motor
will rotate only while the Start
pushbutton is closed and will stop
when the Start pushbutton is
openad.

Auta/Manual

The manual mode is selected by
opening the input to 27. This
switches in the manual Spead pot
reference at terminal 167, The
auto speed reference signal is se-
lected by closing terminal 27.

Forward/Reversa

In the forward mode, terminal 26
is open. If the opposite rotation is
required. any two mator leads can
he switched on the output.

Reverse operation is obtained by
closing the input to terminal 26. If
this is operated while the controller
is running, the controller will decel-
erate the motar 1o zero speed andg
accelerate in the opposite direction
to the speed set by the speed ref-
erance,

Status and Fault Indication

The controller monitors selectad
signals within the controller and
generates an IET fault signal when-
ever one of the conditions listed in
Table 5-1 occurs, The output of
the IET cirouit turns off the regula-
tor in a controlled manner by turn-
ing off the sequencing control, the
ramp control, and the VCO. This
redundancy assures the controller
turns off when a fault cccurs. The
controllar can be reset by pressing
the Raset button located on the
VFC board, or remately by using
the Ramata Reset Kit option. Note
that, in addition to the indicated
faults, an IET might be caused by
a customer-supplied interlock be-
tween terminals 21 and 22. If this
is open, the READY LED will not
come on.
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LED Indicators

The LED indicators are located at
the top of the VFC board. The two
green LEDs indicate drive status.
The red LEDs provide first fault in-
dication and latch after the first
fault, The status is maintained until
the controller ia resst or power ia
removed.

Green LEDg

SOK This LED indicates the
regulator power supply
voltage is correct, This
light must be lit for the
controller. to. operate,

) This LED indicates the
controller is ready to
run: the control veltage
is correct, there is no
external E-stop com-
mand, and thore are no
faultz, This light must
be lit for the controller
to operat@.

Red LEDs

When an IET occurs, the appropri-
ate red LED lights. Refer to Table
§-1 for the possible cause of an
ET,

Contact Indicators

RUN Contact

This contact indicates that tha

regulator iz controlling the output.
This contact corresponds to relay
Kb with voltage at terminals 28 to
20. The following conditions exist..

¢ Both green LEDs will be it
& No faults are present

@ A start command has been
given 1o the controller.

The RUN contact is connected at

terminals 192 10 193 on the VFC

board with the following ratings:

e D-C: 120 watts maximum with &
maximum voltage of 30 VDC or
a maximum gurrent of 5 amps
rosistive.

o A-C: 820 VA maximurn with a
maximum voltage of 120 VAC or
a maximum current of 5 amps
resistive,
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Table 5-1. Possible Causes for a
Rad LED To Light.

LED Possible Causes

>l e Motor overcutrent

@ Acceleration rate too fast

e Stability adjustment too
high

o Line transient

>t e Input voltage greater than

8560 VAC ,

& Bus voitage greater than
800 VDC because decel-

eration rate (oo fast

<G | @ Short circuit in the
D-C bus

@ Faulty precharge circuit
opsration

@ Unbalanced output
currents

>E |e Phase-to-ground fault on

the output

<U | e Input voltage less than
320 VAC (Dip or
Continuous)

e Power supply voltage low

»L (e Controller temperature
greater than 96°C. (This
fault is not indicated by
the fault contact. When
this fault occurs, the
drive decelerates
according to the stop
mode selected. It can be
regtarted after the temp-
erature iz below 73°C
and the Reset button on
the VFC board is
pressed,)

FAULT Contact

Thig contact COI’I’ESPDUGS (o] relay
K7 and indicates that either a
controller fault has occurred as
defined in Table 5-1 (with the ex-
ception of over-temperaturs) or a
customer interlock is open. Tha
FAULT contact is connected at
terminals 180 to 181 on the VFC
board with the foliowing ratings:

e D-C: 120 watts maximum with
a maximum voltage of 30 VDC
or a maximum current of &
amps resistive.

e A-C: 820 VA maximum with a
maximum voltage of 120 VAC
ar a maximurm current of
Amps.

Pilot Light Outputs

Qutputs are provided to drive
user-supplied pilot lights to indi-
cate “drive RUN" and “drive
READY." Each output is rated 24
vDC, 40 mA maximum. .

216-266-6B755
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& RUN: This output is available
from terminals 28(4+) 1o 20 (-).
It can only be lit if the READY
output is high and the input
contactor ig closad. This pilot
light indicates that a start com-
mand has been applied and
the regulator i aperating.

@ READY: This output is available
from terminals 28 (+) 10 20(~).
It indicates that no faults are
present and the required con-
trol voltage is present.

Relay Functions

The controller has several relays
that provide the functions listed in
Table 5-2.

Table 8-2. Controlier Relay Functions.

Extarnal
Relay Contacts Relay Function
K1 Nene Run permissive; no faults and power supplies
are okay

K3 None Input contactor relay

K4 None Auto/Manual selection

K5 192-193 | Run

K& None Internal fault contact

K7 180-191 Fault

K12 None Pracharge relay

K13 None Input contactor

b
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6: S;ewic& the Controller

DANGER

ONLY QUALIFIED ELECTRICAL
PERSONNEL FAMILIAR WITH
THE CONMSTRUCTION AND OP-
ERATION OF THIS EQUIPMENT
AND THE HAZARDS INVOLVED
SHOULD SERVICE THIS EQUIP-
MENT. FAILURE TQ OBSERVE
THIS PRECAUTION COULD RE-
SULT IN SEVERE BODILY IN-
JURY OR LOSS OF LIFE.

Controller Indicators

The controller has saveral LED in-
dicators, fault and run contacts,
and pravisions for pilot light out-
puts for “drive READY" and “drive
ON."

LED Indicators

ineg LED indicators are located at
the top of the VFC board. The two
green LEDs indicate drive status.
The req LEDS provide first fault in-
dication and latch after the first
fault., The status is maintained until
the controller Is reset or power is
removed.,

Green LEDs

50K This LED indicates the
regulator power supply
voltage is correct. This
light must bea lit for the

controller to operate,

dy This LED indicates the
controlier is ready to
run: the control voltage
is correct, there is no
external E-stop com-
mand, and there are no
fauits. This light must
be lit for the controller
10 operate.

Red LEDs

When an IET occurs, the appropri-
ate red LED lights. Refer to Table
6«1 for the possible cause of an
[ET,

Table 6-1. Possible Causes for a

Red LED To Light,

LED Possible Causes

=l @ Muotor overcurrant

Acceleration rate too fast

o Stability adjustment too
high

@ Lina transient

@

>U |@ Input voltage greater than
560 VAC

@ Bus voltage greater than
800 VAC because decel-
eration rate too fast

<C |® Short circuit in the
D-C bus

@ Faully precharge circuit
operation

@ Unbalanced output
currents

>IE |{® Phase-to-ground fault on
the output

< |e Input voltage less than
320 vaC (Dip or
Continuous)

@ Power supply voltage low

»{ | e Controlier temperature
graater than 86°C. (This
fault is not indicated by
the fault contact. When
this fault oceurs, the
drive decelerates
according to the stop
mode selected. It can be
restarted after the temp-
erature is below 73°C
and the Resst button on
the VFC board is
pressed.)

Contact Indicators

RUN Contact

This contact indicates that the

regulator is controlling the cutput,
This contact corresponds to relay
K8 with voltage at terminals 28 to
20. The following conditions exist:

@ Both green LEDg will be it
@ No faults are prasent

¢ A start command has been
given to the controller.

A RUN contact is connected at ter-
minals 192 10 193 on the VFC
board with the following ratings;

@ D-C: 120 watts maximum with a
maximum voltage of 30 VDC or
8 maximum currert of 5 amps
resistive.

2 A-C: 920 VA rmaximum with a
maximum voltage of 120 VAC or
a maximum current of
5 amps resistive.

FAULT Contact

This contact corresponds to relay
K7 and indicates that either a con-
troller fault has cccurred as de-
fined in Table 6-1 (with the excep-
tiony of overtemperature) or a cus-
tomer interlock is opon. A FAULT
contact is connected at terminals
190 to 191 on the VFC board with
the following ratinge:

o D-C: 120 watts maximum with a
maxirmurn voltage of 30 VRC or
a maximum current of 5 amps
resistive.

@ A-C: 920 VA maximum with a
maximurn voltage of 120 VAC or
a maximum current of 5 amps
resistive.

LH
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Pilot Light Cutputs

Quiputs are provided to drive uger-
supplied pilot lights to indicate
“drive RUN" and “drive READY."
Each output is rated 24 VDC, 40
mA rmaxirmum.

e RUN: This output is available
from terminals 28(+) to0 20 (-). It
can only be it if the READY out-
put is high and the input contac-
tor ig closed. This pilot light indi-
cates that a start command has
been applied and the regulator is
operating.

@ READY: This output is available
from terminals 29(¢+) 1o 20(=). It
indicates that no faults are pre-
sent and the required control
voltage is present.

Test Equipment Needed

CAUTION: Do not use a megger
to perform continuity checks in
the drive equipment, Fallure to
obsarve this precaution could
result in damage to, or destrug-
tion of, the squipmenit,

1. The following meters or their
equivalent are recommendsd
(Having two devices available
is convenient.):

& An analog volt-ohmmeter
having a sensitivity of
20,000 ohms~per-valt, such
as a Triplett Model 630,

@ A digital volt-ochmmeter with
a 10 megohm input imped-
ance on all ranges, such as
a Fluke 80228B.
2. The optional portable diagnos-
tic tester in lieu of the above
measuring devices,

General Troubleshooting

Procedure

1. Verify that an IET has occurred
by referring to external indica-

622

tors. Refer to Table 6-1 for
possible causes of the IET.

DANGER

THE HREMAINING STEPS ARE
MADE WITH POWER ON. EXER-
CISE EXTREME CAUTION BE-
CAUSE HAZARDOUS VOLTAGE
EXISTS. FAILURE TO OBSERVE
THIS PRECAUTION COULD RE-
SULT [N SEVERE BODILY IN-
JURY OR LOSS OF LIFE.

If external indication is not pro-
vided or used, view the IET
LED indicators on the VFC
board without ramoving power
from the controller. (Removing
power from the controller loses
the status of the LED.)

¢ Clear the fault.

@ Reset the controller by
pressing the red Reset
pushbutton on the VFC
board adjacent 10 the LEDS.
Restart the controller.

if the controller does not
restart, proceed to Step 2.

2, Turn power QOFF.

DANGER

THIS EQUIPMENT IS AT LINE
VOLTAGE WHEN A.C POWER IS
CONNECTED TO THE CON-
TROLLER. DISCONNECT ALL
UNGROUNDED  CONDUCTORS
OF THE A-C POWER LINE FROM
THE CONTROLLER. AFTER
POWER IS REMOVED, VERIFY
WITH A VOLTMETER AT TERMI-
NALS 45(-) AND 47(+) THAT
THE D-C BUS CAPACITORS ARE
DISCHARGED BEFORE TOUCH-
ING ANY INTERNAL PARTS OF
THE CONTROLLER. FAILURE TO
OBSERVE THESE PRECAUTIONS
COULD RESULT IN SEVERE
BODILY INJURY OR LOSS OF
LIFE.
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10.

with power QFF, make a com-
plete physical inspection of all
control and motar wiring for
correct and tight connections.
Be sure that connectors on the
VEC board are corregtly posi-
tioned and tight,

- Verify that the input power

voltage is in the +10% toler-
ance range. If not, apply the
coarrect input voltage or add a
transformer.

Check for and corract poor
wiring conditions:

@ Input and output leads
routed through the same
conduit.

@ Input or output leads run-
ning parallel or in the same
conduit with control signal
wiring.

& Control signal wire that is
not twisted or shielded.

Make sure that all nearby re-
lays, solenoids, or brake cuoils
are suppressed.

Check that the ambisnt tem-
perature does not excesd
40°C (104°F) for enclosed
controllers or 85°C (131°F) for
chassis controliers.

Check-that the VFC blue jump-
ers are In the correct position
(Fig. 3-4) for the application,
the requirad jumpers are in
place, and external customer
interlocks are operating cor-
rectly.

If the optional tester is avail-
able plug the ribbon cable into
connector X2 on the VFQ
hoard. Using the selector
switch to moniter positions 1
through 26 to verify the proper
signals are prasent per table
6-4.

If satisfactory operation still
cannet be obtained, proceed
to Tables 6-2 and 6-3 for
troubleshooting suggestions by
fault symptoms.

p.35
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Identifying the Fault
Symptom

Before troubleshooting, using
Tables 6-2 and 8-3,

Determine the operating condi-
tiong when tha fault occurred.

a Determine the fault symptom.
@ Procaed through Tables 8-2 and

8-3 step by step in the sequence
listed.

Proceed through the “Power Unit
Checks™ and “Printed Circuit
Board Tests.”

@ Refer to Table 6-6 for replace-
ment parts data.

e Refer to wiring diagrams, as
necessary, beginning with
Migure 6-4,

Output voltage, frequency, and
current can be measured at VFC
board tarminals as indicated be-
low:

it satisfactory operation cannot be
obtainad, contact your Reliance
Electric Sales Office for service
coordination.

216-266-675%

Farameter | Terminals | Calibration
Qutput 551 (+) 10.0 VDC £2% = 460 volt fundamental output
Voltage 250(COM) | with 460 Volt Input  1v = 46 volta Output
Output 552(~) 100% Controller's
Currant S50{COM) HP Aating Quiput Currant Rating
15 5.68 vDC
20 6.67 VDC
25 6.67 VDC
30 5.60 vDC
40 6.67 VDC
Output 553 (+) 10.0 VDC £1% = maximum frequency
Frequency | 550{COM) | (.17 VDU/Hz for 80 Hz max; .08 VOC/Hz
for 120 Hz max; .0417VDC/HZ for 240MZ
max)

p.36
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Table 6-2, Input Disconnect Is CLOSED hut Thera Is No START Command,

Symptom

Passible Cause

Test Required

Corrective Action

Both VFC bpard
green LEDs not
lit.

No input voltage.

Cheack for 460 VAC
+10% input voltage
at 181, 182, 183.

Provide correct input
voltage; if necessary
add transformer.

Check input line
fuses F1, F2, F3.

Replace fuses if
opsn.

Check contral input
fuses F3, F4, F&.

Neplace fuses if
open.

Check between 21-22
that custormer inter-
locks are closed or
that a jumper is in
place.

Add a jumper or
correct interlocks.

Check that cables
between the VFC
and Base Driver
board are in place
and secure.

Reconnect and
secure the cables.

+15=-volt power sup-
ply voltage missing.

Verify voltages are
present on VFC
board: Ses Fig, 3-4.

Foliow tha *Printed
Circult Board
Chegks™ procedure
in-this chapter.

Only the green SOK
LED lights

Input disconnect
closed immediatsly
after being opened
or after power line
loss.

Loss of and return
of power.

Check capacitor volt-
age on the D-C bus
(normal is 850 VDC),

Wait for the capacitor
voltage to go below
50 VDG (approxi-
mately 1 minute).

24 VDC control
voltage not at
21(+), 20{=).

Check fuse on VFC
board.

Replace fuse if
opened,

Customer interlock
or coast-stop cir-
cuit open.

Check that jumper
21-22 is in place or
customer interlocks
are clozsed.,

Replace Jumper
or ¢lose external
inferlocks.

Check that coast-
stop circuit is
closed.

Closa the coast-stop
circuit.

6:4




Reliance Electric

216-266-6755

Table 6-3. Input Disconnect Is CLOSED and There I8 START Command.

Symptom Possible Cause Test Required Corractive Action
=L i lit intarnal cantrol Check controlier Let controller cool to
temperature is ambient tempera- 73°C. Press Resat
greater than 93°C. ture. Enclosed con- pushbutton on the
trolier should be VFC board and re-
legs than 40°C; start.
chassis should be
l@ss than 55°C.
<C ig lit Short circuit in D-C Make sure D-C bus If capacitors are
bus. voltags is at zero. shorted, replace.
Then check for
short circuits be-
tween 47-49 and
45-49,
Check transgistors If transistors are
as deecribed under faulty, replace.
“Power Unit
Checks” in this
chapter.
<} ig lit Input voltage less Check that input voli- | Apply correct
than 320 VAC or age at 181, 182, 183 | voltage.
D-C busg voltage is 460 VAC £10% or
less than 300 if short power out-
VDC., ages hava accurrad.
U is lit Input voltage too Check that input Apply corract
high. voltage at 181, voltage.
182, 183 is 460
VAC +10%.
D-C bus voltage Check input Correct Input
too high due to voitage. voltage,
high input voltage.
O-C bus voltage Dacelaration time Increase the decel-
too high due to too to fast. aration time by ad-
decel time too justing the Decsl
short. pot..
=l ig lit, Ovarcurrent trip Acceleration time Increase the accel-

caused by accel
time too short.

too fast.

gration timse by ad-

justing the Accel pot.

Overcurrent trip
caused by stability
setting too low,

Check the output
current described
under *Detailed
Startup Proocedure.”

Readjust the Stab
pot.

Check power circuit
described under
“Powsr Unit
Chaecks"” in this
chapter,

Replace defective
components.

Input fine transient.

Monitor input power
to verify condition,

Solution based on
rosults of monitoring
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Table 6-3. Input Disgonnect 1s CLOSED and There Is START Command. (continued)

Symptom

Possible Cause

Test Required

Corractive Action

> is lit. (continued)

Qvercurrent trip
caused by motor
short circuit or out-
put short circuit,

Check output and
motor connections
for short circuit.

Remave ths short
cireuit.

Check power circuit
described uncler
*Powear Unit Checks”
in this chapter.

Replace defective
componants.

>iE is lit,

Line-to-ground
short ¢irquit.

Check the output
leads and the motar
for line~to-ground
short circuit.

Rernove the cause
of the short circuit,

Both VFC green
LEDs are lit,

Stop circuit open;
no internal start
command.

Check that start gir-
cuit is 24 vbC from
23(+) to 20(=). Check
that 24 VDC is pre-
sent between 24 (+)
and 20(-) with start
command closed,

Corract external
wiring.

Run pilot light not it
or 24 VDC not pre-
sent at 28(+) to
20(-) if no light
use

Faulty input contactor
or VFC board.

Operate Start com-

mand. Input contac-
tor K11 should close
after & 200 ms time
dolay.

Replace defective
components

Auiliary contact
K11 defective.

After the input con-
tactor closes, 24
VDC should be pre-
sent-from 2B(+) to
20(=).

Replace auxiliary
contact Ki1 on the
input contactor.

Maotor does not
start.

Wrong reference
signal selected,

Voltage at terminal
27 should be 0 V in
MAN rmode and 24
V for AUTO mode.

Apply correct
voltages.

Run pilot light lit or
24 VDG present at

28(+) to 20(~) if no
light used.

Speed reference sig-
nal at the regulator
input missing.

In MAN mode, refer-
ence 167(+) 1o
157(~) should range
from +10 VDC to 0
vDC as the Spesd
pot is changed from
max to min position.

In AUTO moda, refer-
ence signal at 267 (+)
and 1567(~) should
range trom U to 10
VDC for a voltage fol-
lowar or 0(4) to 20
mA for a current fol-
lower.

Check reference
source and wiring.

ViMz is too low.

Adiust tha V/Hz pot as
described in ¥ Detailed
Startup Procedure.”

6:6
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Table 6-3. [nput Disconnect Is CLOSED and There Is START Command. (continued)

Symptom

Possible Cause

Test Required

Corrective Action

Run pilot light lit or

24 VDC present at

28(4) to 20(-) if no
light used

Starting torque {00
low,

Voltage boost set
too low.

Adjust the boost
(Ud) pot as de-
scribed in “Detailed
Startup Procedure.”

Current limit set too
low.

Adjust the ILIM pot as
described in " Detailed
Stacrtup Pracedurs.”

Motor/controller
undarsized for the
load.

Review the required
starting torque and
motor/controller ca-
pabitity.

Motor rotates in
one diraction only.

Controller is set up
for one direction
only,

For FWD direction
input 26-20 must
be open.

Make sure FWD/REV
Switch is wired
correctly

Motor rotates in
wrong direction.

Motor leads
connected in wrong
sequence,

Interchange any two
output leads to the
motor.

Motor does not
reach max speed.

Max reference
signal not applied.

In MAN mads,

10 VDC should be
available at 167 (+)
to 157(=).

In AUTO mode,

10 VDC should be
available at 267 (+),
157 (-} or 20 mA at
267 for max speed.

Wrang NMAX pot
adjustrment.

Apply the required
max speed reference
signal and measuryg
output frequsncy as
described in “De-
tailed Startup Procs-
dure,”

Readjust the NMAX
pot per “Detailed
Slartup Procedure.”

Controller is in cur-
rent limit.

Current limit adjust-
ment too low.
(Factary set for

Adjust the ILIM pot
as described in “De-
tailed Startup Proce-

150%) dure.”

V/Hz 100 low. Adjust the V/Hz pot
as described In “De-
tailed Startup Proce-
dura.”

Motor undervoltage. | 460 VAC not Review position of

selected. Jumper W-X

Motor avarload.

The contraller/motor
may be undersized.

Check the required
torque for application
over the speed
range.

§:7



Reliance Electric

2156-266-6755

Table 6-3. Input Disconnect Is CLOSED and There Is START Command. (continued)

Symptom

Possible Cause

Test Required

Corrective Action

Motor too hot.

Motor undervoltage
or motor averload.

Apply maximum
speed reference of
10 VDC or 20 mA
and observe the
output voltage.

If too low, check
that Jumper W-X is
in proper position

Adjust the V/Hz pot as
dascrinad in ¥ Detailed
Startup Procedurs.”

Check motor
current.

Motor may be under-
sized. Review speed
torque raquirements,

Motor siops; =l it

Qvercurrent trip
caused by accelera-
tion too short.

Check adjustment
of Accel pot.

Qvercurrant trip
caused by Stab pot
setting too low or
100 high.

Check stability adjust-
ment as described in
“Deatailed Startup Pro-
cedure.”

Adiust Accel pol Lo
increase acceleration
time.

.Adjust the Stab pot as

described in “Detailed |,

Startup Procedura.”

Motor stopped:
=U .

Overvoltage on D-C
bus caused by de-
celaration time_too
short,

Check adjustment
of Degel pot.

Increase decel. time

Motor continues-to
run at constant
speed after stop
command.

Control command
inaffective,

Verify that voltage
at terminals 23~20
is zero volt.

Press E-Stop or
disconnect the input
powar,

Review Contral
wiring

5:8
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Table 6-4, Testar signals of the FlexPak A-C V4SS Controller.

p.42

Selactor

Signal

Vaoltage range

Position Narne (V) Description
1 UAG OV or 6.5V mnput voltage: 6.5V normal, OV during fault
2 REF2- O\/.,~10V Speed reference after isolation ckt
3 REF3 ov..10v Reference after NMAX 10V =< 100% freq.
4 HEF4‘ Ov..10v LVTU output 10V =100% freq. of the selected range
5 ubC- ov..-gVv DC-ckt valtage: 7.0V at UN = 460V
B REFF V.. 410V Ahcolute frequency +10V =~ 240 Hz
7 .UF{EF ov..1ov Valtage reference 10V =< nom, voltage
8 RTR OV/+8Y Fhase signal, phase R
9 GND Qv Regulator zero
10 IFBF- ov..-7,5v Motor current feedback: ~7.5V == 125% for 20, 25, 40 HP
-6.4V =~ 125% for 15, 30 HP
11 ZUREF ~0.8Y..11V >0V 10 regulator active
12 {DC+ Qv..2.5v Active power current 2.3 V/ In
13 1B~ ov..-2.5v Reactive power current 2.2 V/ In
14 M+ -0.4V..+3.5V Torque signal 3.5 2« nom. Torque
15 PS5 4v/=~15V Power supply +4V normal, —15V during fault
16 IREG -6.8..10V Curr. rogul. output activa at > —4V
17 AREF~ oV, ~1QV Voltage regulator output (Correct.)
18 +5Y +5V Supply for the LSI's
19 +15V +15V Positive supply voltage
20 -15v -15v Negative supply voltage
21 SwW 5v/ov 5V == Synchron / OV o= Asynchron
22 Ccw OVv/i+5V ' Logic signal OV == cw rotation
23 KOMP +10V, . =10V Qutput LVTU-comparator, neg. == accal,
24 LIM -0.6..10V Dynamic current limit at » 0V
25 uveQ Ov..-12v Reterence for the voit. compar. VCO
26 REGOFF ov/+5vY +5V ==z regulator disabled, 0V =~ enabled

$:9
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Power Unit Checks

1.

Remove the input voltage, Af-
ter verifying the D-C bus volt-
ape is zero VIO, disconnect

the motor from the controller.

Set a volt-chmmeter on the
X1 ohmmeter scale and
measure from the transistor
collector (+) 1o the emitter
(-) using the terminals de-
fined in Table 6-5. Refer to
figures 6-2 and 6-3 for tran-
sistor terminal details. The
transistors should all read
very high resistance. If any
read low resistance, they are
dafective and must be re-
placed.

With the input voltage re-
moved and the motor discon-
nected from the controller,
remove all ransistor connec-
tions. When removing the
transistor connactions, mark
the connectors for quick re-
connection after the test.

Set a volt-ohmmeter on the
X1 ohmmeter scale and
measure the rasistance by
refering to the labels B, E,
and C on the wransistor block,
See Figure 6-1, 6-2 and 6-3
and refer to Table §-6,

If any transistor is defective,
replace the transistor and the
corrasponding Base Driver
Board. Check the D-C Bus
fuse and replace if open.

Turn input power on, Manually
pick-up -precharge relay with
scrawdriver. With a volimeter
set on the 1000VDC scale,
measure the voltage at termi-
nals 45(-) and 47(+). The
voltage should be greater
than 580vDC

216-266-8755

Table 6-5. Transistor Terminsls from Which To Take Readings.

Transistor {(+) Terminals (-} Terminals
Number Location | Terminal Location | Terminal
1 Plus 47 Quiput 801
3 D-C 47 Terminal 602
5 Bus 47 Block 603
2 Output 801 Minug 45
4 Terminal 602 D-C 45
B Block 603 Bus 45

Table 6-6. Transistor Resistance Readings.

+) (~) Trangistor Okay | Transistor Defective
Base Ernitter Low Resistance Open
Base Collector Low FResistance Open
Emitter Base Low Resistance Open
Collector - Base Open Low Resistance
Collector Emitter Open Low Resistance
Emitter Callector Low Resistance Open

DANGER

THE FOLLOWING CHECKS ARE
MADE WITH INPUT VOLTAGE AP-
PLIED TO THE CONTROLLER. EX-
ERCISE EXTREME CAUTION BE-
CAUSE HAZARDOUS VOLTAGE

EXISTE.

FAILURE TQ QOBSERVE

THIS PRECAUTION COULD RE-
SULT IN SEVERE BODILY INJURY
OR L.OSS OF LIFE.

8:10

Make sura tha gontroller is in
the STOP modea.

Measure the voltage between
the base-emitter (terminals B
and-E with the red and white
twisted cables on the transis-
tor block) at sach transistor.
There are two transistors per
block. The voltage shouid
read more than =1 volt; other-
wise, replace the transistor
and the Base Driver Board.
With a voltmeter get on the
1000 VDC scale, measure the
voltage at bus capacitor ter-
minal 49(+) to 801(~), 602(=)
and to 603(~) while manually
closing precharge relay K12,
Close relay K12 by ingarting a
small screwdriver in the open-
ing in the top, center of the
relay, The voltage should read
less than 100 VDG, If the volt-
age reads higher, replace the
Base Driver Board.

C(COLLECTOR)

()_..___~
B(BASE)

o
E(EMITTER)

Figure 6+1. Transistor Terminals.
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Twisted Pair  Twisted Pair

B1 (RED) y ; B2 (RED)

Ta . o To
Congoctor E1 (WHT k' rILE.Z_ML,.. Congoatar
on Bass on Base

Driver Board Driver Board
A «cren N @ [ | cxern. s
C1
E2
c2, B

%

Typical 15-20HP Transistor Wiring

Base Driver
Board Wire Positlon on Connector
Connector
Pogiten 1 2 2 4 g
Xe WHT RED X X GRY
X7 WHT RED X X QRY
X8 GRY X X RED WHT
X9 GRY X X RED  WHT
X10 WHT RED X X GRY
X11 WHT - RED X X GRY

Connector Wire Pogition Detail

To Base Driver Board To Base Driver Board
; Corinector X8 Connactor X9
To Base Driver Board To Basse Driver Board
Connector X6 Connector X11
To Bage Driver Board To Baco Drivor Board
Connector X7 “_m (r‘ Connector X10
T 11 T 11 T 11
@ @ @

Physical Transistor Layout and Connector Positions

Figure 6-2. 15-20HP Fower Transistor Detail.
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¢z, E IO {
::l E2

@l l]le

oo | (\_ [ogae

connector X7

Twisted Pair D D D D To Base
@ D D U [] @ Drivar Board
Connegtor X6
Bl (RED)g { <2 (BRY)
To - El (WHT) B2 (RED) . To © @
Cormector C1 (GRY) S E2 {WHT) Connesctor
on < 7 s on
Basge Driver Base Drlver
Board Board
DMQ/DMD X . oOMC/DMD
Twisted Pair

Typical 25.40HP Transistor Wiring

o] _1l@

l l To Base
Drivar Board

Connactor X8

To Bass
Driver Board
Conhector X9

Base Driver @ @
Board Wire Position on Connector
Connector
Positon 1 2 3 4 S
X6 WHT RED X X GRY
X7 WHT RED X X GRY
X8 GRY X X RED WHT
X8 GRY X X RED WHT
X10 WHY HED X X  GRY @] |l@
X11 WHT RED X X GRY e i

Connector X11
Connector Wwire Pogition Datail

To Base
Driver Board
Connector X10

Physical Transistor Layout
and Conneactor Pogitions

Figura §-3. 25-40HP Power Transistor Detail.
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Printed Circuit Board
Checks

Use this check with Tables 6-2 and

8-3 or whanaver the green SOK
LED is not lit.

Note that this procedure deter-
mines if the supply voltages are
correct. It does not check for
proper board functioning.

DANGER

THIS EQUIPMENT IS AT LINE
VOLTAGE WHEN A-C POWER IS
CONNECTED TO THE CON-
TROLLER. DISCONNECT ALL
UNGROUNDED CONDUCTORS
QF THE A-C FPOWER LINE FROM
THE CONTROLLER. AFTER
POWER 1S REMOVED, VERIFY
WITH A VOLTMETER AT TERM!-
NALS 45(-) AND 47(+) THAT
THE D-C BUS CAPACITORS ARE
DISCHARGED BEFORE TOUCH-
ING ANY INTERMAL PARTS OF
THE CONTROLLER. FAILURE TO
OBSERVE THESE PRECAUTIONS
COULD RESULT IN SEVERE
BODILY INJURAY OR LOSS OF
LIFE.

1.

Verify that the input disconnect

is in the OFF position.

Disconnect the motor from the
controller by removing motor
leads at output terminals 801,
602, and 603.

Turn the input disconnect in
the ON position.

The green SOK LED should
fight on the VFC board.

Using a voltmeter set on the
100 VDC scale, check the fol-
lowing voltages on the VFC
board red jumper locations:
+30VDC bstween pin labeled
+1& at location CK118(+) and
pin labelad -15 at location
CK122(=)

+20VDC between pin labeled
+5 at location CK128 and pin
labeled ~15 at location CK

If this voltage is measured,
than the bhoard powar supplies
are operating correctly. If the
voltage is less than +15 VDC
or s not present, continue 1o
Step 6.

Open the input disconnect.

Vverify that the D-C bus voltage
has deacreased to zero.

Disconnect the VFC board
from the DED/DMC/DMD by re-
moving only the flat cable con-
nector from the DSD/DMC/OMD
board.

216-266-6755
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CAUTION: The DSD/DMC/DMD
flat cable connector can bo dis
connected from the DSD/DMC/
DMD with power on. All other
connootors on the DSD/DMC/
DMD board must remain con-
nected with power on. Failure to
obsarve this pracaution could
result in damage 1o, or destruc-
tion of the equipment.

9. Using a voltmster sst on the
15 VDC scale, check the fol-
lowing voltage on the DB/
DMC/DMD board:
+15 VDC term 31 (x4)

0 VDC term & (x4)

-15 VDC term S0 (x4)

If the voltages wara not correct
when previously measured at
Step 5 and are now correct,
raplace the VFC board. Note
all jumper and pot positions on
the VFC board being replaced
and swt the jumper and pot
positions on the replacement
VFC board the same way.

It the problem still persists,
proceead to Step 10.

10. Replace DSD/DMC/DMD base
driver pch. Repeat Step 9 ex-
cept if problem persists. Check
input fuses, contrel fuses and
powear supply transformer.
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Table 6-7. Replacement Parts List,

216-266-6755

When ordering spare parts, provide the controller narnaplate information along with the required part

numbers.
Recommended
Qty u.8. Europe Spares for 1-6
Description Per Drive Part Number Part Number Controllers
Input Power
Diode Cube
15-20 HP 3 402421 -100AW 124.08.00 2
25-40 HP 1 402421-101AW 135.54.00 2
Power Supply
Dicde Cube
165-40 HP 1 402421-102W 124.07.04 1
Qutput Transistor
16-20 HP 3 402421-200AW 136.04.00 2
25 HP 3 402421-201 AW 138.05.00 2
30 40 Hp 3 402421-202AW 136.06.00 2
Control fransformer
15-40 HP 1 402421-3Q0A 254.28.00 -
Ground Fault
Current Transformer
15=-40MHP 1 402421-301A 251.88.21 -
D-C Bus Short Circuit
Current Transformer
15-20 HP 1 402421-301B 251.88.08 -
25-40 HP 1 402421-301C 251.88.20
D-C Bus Capacitor
16-20 HP 4 402421-400A 212.74.05 ~
25-40 HP B 402421-400A 212.74.05 -
Input Power Fuse
15-20 HP 3 402421-500A 583.05.07 3
25 HP 3 402421-501A 553.03.08 3
30-40 HWpP 3 402421-5018 £53.03.09 3
D-C Bug Fuse
15-20 MP 1 402421-502A 553.41.06 3
25 HP 1 402421-803A 553.27.07 3
30-40 HP 1 402421-5038 £553.27.08 3
Control Transformer
Fuse
16=40 HP 3 402421-504A 553.40.05 3
VFC Reg. P.S. Fuse
15-40 HP 1 402421-505A 550.17.00 2
Input Contactor
15-20 HP 1 402421-600A 805.75.01 -
25 HP i 402421-6008 505.76.81 -
30-40 HP 1 402421-601A 805.76.61
Contactor Coil
15-25 HP 1 402421-802A 605.93.51 -
30-40 HP 1 402421-603A 605.94.11 -
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Table 8-7, Reptacément Parts List (Continued)
When ordering spare pars, provide the controller nameplate information along with the required part
numbers.
Recommended
Qty u.s. Europe Sparas for 1-6
Dagcription Per Drive Part Number Part Number Controllers
Precharge Relay
15-40 HP 1 402421-604A 604.80.01 -
Precharge Resistor
15-20 HP 3 402421-7T00A 420.14.00 -
25-40 HP 3 402421-701A 425,17,18 &=
Input Line Reactor
15-20 HP 1 402421-800A 252.,40,02 -
25 HP 1 402421-8008B 252.40.03 -
30-40 HP 1 402421-800C 252.4Q0.04 -
Cooling Fan
15-20 HP 1 69739-27X - =
25-40 HP 1 402421-900A 921.90.01 -
Heatsink Thermostat
18-20 HP 1 402421-801A 921.06.02 -
30-40 HP 1 402421-3018B 921.06.00 -
Regulator (VFC) Board
15-40 HP 1 0-48688-100 804.12.04 1
Base Driver Board
15-20 HP (DSD) 1 0-4886028-200 804.15.04 1
25 HP (OMC) 1 0-48698-201 804.24.04 1
30-40 HP (DMD) 1 D-48698-202 804,25.04 1
Customer Interface
{CIC) Board
15-4Q HP 1 0-48698-500 804.13.00 1
Hall Sensor Printed
Circuit Board
15-20 HP 1 0-48698-501 804,37.00 1
25-40Q HP 1 0-48698-502 804.35.00 1
Transistor Snubber
Board
16-20 HP 3 0-48658-503 804.42.00 -
25-40 HRP 3 0-48658-504 804.42.0n -
Ralay Card
15-40 HP 1 0-48698-505 804,33.00 1
Ragulator Thermostiat
15-40 HP 1 402421-901C $21.06.01 -~
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Tabla 6-8. Modification Kits

216-266-6755

. Instruction
Description HP Model Number Manual
Auto Reset After Fault 1540 40812 D2.3128
115 Contrnl Power 15-40 34C706 D2-3143
Input Disconnect 16-20 34C701 D2-3139
25-40 34C702 02-3140
Digital Meter
Arnmeter, Frequency. 15-40 340802 4}
Voltmeter
Motor Querload 15-20 37C704 D2-3141
25=-40 37C705 D2-3142
Rermote Reset 15-40 34C613 D2-3146
Tester 15--40 34CB00 D2-.3144
Operator Control Station 15-40 34801 &)

(1) Not available at time of printing.
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Figure 6-4. Typical Power Cireuit Wiring Diagram. (20HP shown)
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