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Section 1

INTRODUCTION

1.0 General — This manual familiarizes the user with the
Regenerative FlexPak™ Plus D-C VxS® drive controller.
(Refer to Figure 1.1.} It describes assembly and installation
procedures, gives a general overview of operation, and
contains information on troubleshooting, maintenance,
the ordering of spare parts, and specifications.

The manual should be read before performing installation
or start-up activities. Also, there are certain fundamental
warnings which must be kept in mind at all times. These *
are:

DANGER
CONTROLLER EQUIPMENT IS AT LINE VOLTAGE
WHEN A-C POWER IS CONNECTED TO THE
POWER UNIT IN THE REGENERATIVE FLEXPAK
PLUS CONTROLLER. THUS, A-C POWER MUST

BE REMOVED FROM THE UNIT BEFORE IT IS
SAFETO TOUCHINTERNALPARTS OF THE CON-
TROLLER. PERSONAL INJURY MAY RESULT
UNLESS POWER IS REMOVED.

DANGER
THE DRIVE SYSTEM SHOULD BE INSTALLED,
ADJUSTED AND SERVICED BY QUALIFIED ELEC-
TRICAL MAINTENANCE PERSONNEL FAMILIAR
WITHTHE CONSTRUCTION AND OPERATION OF

ALL EQUIPMENT IN THE SYSTEM. PERSONAL
INJURY AND/OR EQUIPMENT DAMAGE MAY
OCCUR IF INDIVIDUALS ARE NOT FAMILIAR

WARNING

THE NATIONAL ELECTRICAL CODE REQUIRES
THAT AN N.E.C. APPROVED FUSED DISCON-
NECT SWITCH OR CIRCUIT BREAKER BE USED
AHEAD OF THE CONTROLLER AND POWER
TRANSFORMER (IF USED) ON THE INCOMING
A-C LINE. PERSONAL INJURY MAY RESULT IF
AN EASILY ACCESSIBLE MEANS OF LINE VOLT-
AGE DISCONNECTION IS NOT PROVIDED.

WITH THE HAZARDS RESULTING FROM IM-

PROPER OPERATION.

WARNING
DO NOT OPERATE THE REGENERATIVE FLEX-
PAK PLUS CONTROLLER ON POWER SUPPLIES
WITH AVAILABLE SHORT-CIRCUIT CURRENTS
IN EXCESS OF 5000 AMPERES. DAMAGE TO
EQUIPMENT AND PERSONAL INJURY MAY
OCCUR.

Complete Controller

D-c Motor

Figure 1.1 — Regénerative FlexPak Pius Complete Controller and Typical Motor




Section 2
GENERAL CONTROLLER INFORMATION

2.0 General — The Regenerative FlexPak Plus D-C VxS
drive controller may be applied to single-phase d-c drive
applications with ratings within the following ranges:

® From Y, to %, hp with a 115 VAC, 50/60 Hz input
voltage

e From ', to 5 hp with a 230 VAC, 50/60 Hz input
voltage

Reliance Electric d-¢c motors, which may be used with the
controller, may be either permanent magnetic motors up to
11, hp or wound field (excited) motors up to 5 hp.

The controller provides power-conversion and control cir-
cuits which convert the a-c line voltage into adjustable d-c
voltage in order to effectively control the drive motor.

The Regenerative FlexPak Plus controller is provided, as
standard, in a chassis type configuration for panel mount-
ing within a larger electrical enclosure. The Remote Opera-
tor Controls may then be placed on the larger enclosure’s
face or some distance away.

The Regenerative FlexPak Plus is available in two basic
configurations: the Basic Controller and the Complete Con-

troller {Basic Controller with Auxiliary Panel). Both the
 Basic Controller and the Auxiliary Panel (Figure 2.1} are

Underwriters Laboratories (U.L.) recognized. Both units,
when used together (Complete Controller) are U.L. Listed.

Optional Modification Kits conveniently expand the capa-
bility of the Basic Controller and Auxiliary Panel.
The controller’s features are summarized in Table 2.A. ‘
2.1 Operator’s Controls — For proper operation of the
Regenerative FlexPak Plus controller, it is necessary to
provide Remote Operator's Controls. Reliance Electric
offers a wide variety of operator control stations which may
include the following devices: _

¢ SPEED control potentiometer (5K)
TORQUE control potentiometer (10K)
AUTO/MANUAL selector switch (SPDT)
RUN/JOG selector switch (SPST)
FORWARD/REVERSE selector switch (DPDT)
START/STOP selector switch (pushbuttons or special)

2.2 D-C Drive Motors — Reliance Electric offers a com-
plete power-matched drive system for the controller and
the application. Thus, the choice of Reliance Electric
motors assures optimum performance and unmatched
single-source responsibility.

Basic Controller

Auxiliary Panel

Figure 2.1 — Basic Controller and Auxiliary Panel



2.3 Modification Kits — The basic capability of the con- e Contactor Adapter
troller can be quickly and conveniently extended with the The Auxiliary Panel modifications are:
use of a variety of optional Modification Kits. (Refer to s O i BEaki
Figure 2.2.) The Basic Controller modifications are: yn'al.mlc Faking
e Voltage/Tachometer Follower 8 Auxdliary M Gantaet
.
Instrument Interface/Preset Speed Refer also to Table 5.A.

o Field Supply (Standard on 2, 3,5, and 7-1/2 hp
controllers)

® Master Isolated Reference Receiver

Complete descriptions of each Kit are given in Section 5.

2.4 Specifications — The more important specifications
- for the Regenerative FlexPak Plus controller are listed in
® Test Meter Adapter ;

P Table 2.B. Refer also to Table 2.D where other ratings are
¢ Dancer Follower " indicated in relation to d-c motors of specific horsepower.

Dynamic Braking

Auxiliary
M Contact

Field Supply mounts
on top of
U-shaped bracket

Remote Operator
Adapter Module
and/or
Master Reference Switch

Receiver Module
Voltage/Tachometer

Follower
or
Instrument Interface/
Preset Speed
or
Dancer Follower
or
Master Reference
Receiver

Test Meter Adapter
mounts here

Tachometer
Feedback

Figure 2.2 — Regenerative FlexPak Plus Complete Controller with Modification Kits
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2.4.1 Line Frequency — The Regenerative FlexPak Plus
controller is able to operate without modification from a
single-phase power source having a frequency range from
48 to 62 Hz. However, for optimum 50-Hz operation, it is
recommended that two resistors be removed from the Reg-
ulator Module. (Complete details are given at Paragraph
3.6.) Ifthe resistors are not removed, there is a slight loss of

2.4.2 Voltage Tolerance — The Regenerative FlexPak
Plus controller delivers output current and voltage, as listed
in Table 2.D. It will also operate within these regulation
specifications even with incoming line voltage at £10% of
nominal.

performance.

Table 2.A

REGENERATIVE FLEXPAK PLUS FEATURES SUMMARY

CATEGORY

FEATURE

Controller Functions

START/STOP

RUN/JOG

FORWARD/REVERSE

Speed selection (0 to 100%)

Torque selection (10 to 150%)

Full four-quadrant operation with coast-to-rest on stop command standard. (Dynamic
braking available as option.)

20:1 controlled-speed range by means of armature voltage control.

With Auxiliary Panel specified, armature loop contactor removes power to drive motor.

® |solated armature voltage and current feedback decoupies armature power from opera-

tor devices and provides additional noise immunity.

With tachometers specified in this manual, 0.56% or 1.0% speed regulation with a 95%
load change.

Operates and delivers rated output speed with specified regulation tolerance limits even
with a-c line variations of £10% of nominal rated input voltage.

Speed Regulation

Jumper reconnectable regulator circuits which allow armature (A), or tachometer feedback
(T) regulation.

With voltage regulation, 3 to 5% speed regulation with 95% load change.

With tachometer specified, 1% speed regulation with a 95% load change. (Tachometers
are 5PY or RE-020 d-c tachometer.)

With tachometer specified, 0.5% speed regulation with 95% load change. (Tachometer is
BC42)

User Adjuétments

e Separately adjustable forward and reverse current limits (10 to 150% of full-load current).
¢ Adjustable maximum speed (50 to 100% of base motor speed).
® Adjustable minimum speed (up to 50% of base motor speed).
e Separately adjustable linear acceleration and deceleration rates (0.5 to 30 sec.).
Safety e Control circuitry guards against automatic restarting of equipment after resumption of
interrupted a-c incoming power.
® Regulator and Operator’s Controls isolated from a-c line for personnel protection.
* Armature voltage and current feedback isolated to assure separation of power and regula-
tor circuits.
¢ Motor thermostat protection (all horsepower ratings).
Hardware e Conveniently located screw terminal connections for incoming a-c and outgoing d-c power
allow easy cable entry and connection.
e With Auxiliary Panel specified, a-c line fuses protect Power Cube from armature short
circuit and power relays provide positive power disconnect.
e Circuit breaker in armature circuit to prevent power module failure due to inverter fault.
® Protection from momentary surges on a-c line and from d-c load transients.
¢ D-c motor contactor for positive motor disconnection.
e Contactor sequencing so that contactor closes and opens at zero armature current.




2.4.3 Line Impedance Requirements — The Regenera-
tive FlexPak Plus controller must be connected to a short-
circuit protection system designed to operate on plant
power supplies with maximum permissible available sym-
metrical RMS fault currents of 5000 amperes. (Refer to
Table 2.D.)

WARNING
DO NOT OPERATE THE REGENERATIVE FLEX-
PAK PLUS CONTROLLER ON POWER SUPPLIES
WITH AVAILABLE SHORT-CIRCUIT CURRENTS
IN EXCESS OF 5000 AMPERES. DAMAGE TO
EQUIPMENT AND PERSONAL INJURY MAY
OCCUR.

2.4.4 Relay Control Circuit — The regulator board is set
up for use with main contactors having a coil resistance
greater than or equal to 100 ohms. The control logic
sequences the contactor and the control relay on the regu-
lator so that current flow thru the main contactor is never
broken in normal operation by the contacts. Refer to Fig-
ures 6.1, 6.2 and 6.3.

The Basic Controller does not have an M contactor. An M
contactoris required to provide positive power disconnect.

WARNING

THE USER MUST INSTALL AN M CONTACTOR
THAT HAS A 24 VDC COIL WITH A MAXIMUM
CURRENT DRAW OF 150 MILLIAMPS. FOR TIM-
ING, A200 MICROFARAD CAPACITOR MUST BE
INSTALLED WITH CORRECT POLARITY ACROSS
THE RELAY COIL. THE CONTACTOR ADAPTER
KIT MUST BE INSTALLED WITH THE USER’'S M
CONTACTOR. (REFER TO TABLE 5.A AND
PARAGRAPH 5.10.) PERSONAL INJURY MAY
OCCUR IF THIS IS NOT INSTALLED.

2.4.5 A-C Line Fuse Requirements — A-cline protection
is provided when the Auxiliary Panel is specified. The Basic
Regenerative FlexPak Controller, however, does not
include a-c line protection. Fused a-c line protection must
be used. Refer to Table 2.C for proper fuse sizing.

SPECIFICATIONS

A-C Line Input Voltage
115/230 VAC (nominal)
single-phase only

Line Voltage Variation
+10% of nominal

Single Phase, 50/60 Hz
(Jumper selectable) @O

Line Frequency Range
481t0 62 Hz

Output Voitages
(armature and field)
See Table 2.D

Controlier-Drive HP Range
Y.-¥%, hp (with 115 VAC input)
Y%-5 hp (with 230 VAC input)

Direction Control
Forward/Reverse

Maximum Speed Adjustment
50 to 100% of base motor speed
(user adjustable)

Minimum Speed Adjustment
up to 50% of base motor speed
(user adjustable)

Operator Speed Adjustment
Infinitely adjustable with
optional control pot
(up to 100% of base speed)

Operator Torque Adjustment
Infinitely adjustable at
optional control pot
(10 to 150% of rated load)

Controllable Speed Range 1.0

A-C Line Frequency 20:1
Current Limit
Factory shipped: 150% of full load
User adjustable: 10 to 150% of full load
{user separately adjustable
positive and negative)

Regulation (with 95% load change)
3 to 5% with voltage feedback
1.0% with specified tachometer feedback
0.5% with specified tachometer feedback

Minimum Load for Stable Operation

Acceleration/Deceleration Rates
0.5 to 30 sec. linear time
(user-adjusted separately)

Armature Circuit Overlioad Capacity
150% of armature current rating
for T minute (max.)

Efficiency (rated speed/rated load)
Controller only: 97%
Complete drive including
motor: 85% (typical) @

Displacement Power Factor
68% (typical) @

Transient Protection
MOV, Output RC Circuit, and
Thyristor RC Circuits (4)

Controller Service Factor

Duty
Continuous

Ambient Temperature
(storage and operational)
0° to 55°C {32° to 131°F)

Relative Humidity
(storage and operational)
5 to 95% (without condensation)

Operational Altitude
To 3300 ft (1000 m) above
sea level without derating

Controller Weight (approx.)
Basic = 9.0 Ib (4.08 kg)
Complete = 11.0ib (4.99 kg)

Controlier Dimensions (LWD)
Basic = 7.22 x 8.37 x 7.93 inches
(184 x 213 x 201 mm)
Complete = 11.97 x 8.37 x 7.93 inches
(305x 213 x 201 mm)

@ See Paragraph 3.6.

@ Typical percent shown. Exact figure
dependent on motor base speed and
frame size.




Table 2.C

FUSE REQUIREMENTS

. Dual Element Class
HP A'\‘,: Line K5, RK5 250VAC Fuse
oits Quantity Amp
FOR BASIC MOTOR PROTECTION
1/4—3/4 115 1 15
1/2—1-1/2 230 2 15
2—3 230 2 30
5 230 2 50
7.5 230 2 60
FOR SUPERIOR MOTOR PROTECTION
1/4 115 11 6.25
1/3 115 11 10
1/2 115 1! 10
3/4 115 1! 15
1/2 230 2 6.25
3/4 230 2 10
1 230 2 10
1-1/2 230 2 15
2 230 2 25
3 230 2 30
5 230 2 50
75 230 2 60
'Instali fuse in input line L1 (hot line).
Table 2.D
D-C MOTOR/CONTROLLER/TRANSFORMER SPECIFICATIONS
CONTROLLER
MODEL NUMBER D-C OPTIONAL POWER TRANSF.
D-C | Agm. SUPPLY
HP | VAC | AMPS ARM. AMPS D-C AMP. | CAPACITY? MAX FULL
BASIC | COMPLETE (RMS) |(VOLTS)| “pya. | FIELD | ‘s KVA/ | LOAD
VOLTS PHASE KVA
14C60 14C106-1 1/4 | 115 90 2.5 100 3.0 5000 40 .5
1/3 | 115 90 3.7 100 3.0 5000 40 0.75
1/2 | 115 90 5.0 100 3.0 5000 40 1.0
3/4 | 115 90 7.5 100 3.0 5000 40 15
14C61 14C107-1 1/2 | 230 180 25 200 3.0 5000 40 1.0
3/4 | 230 180 3.7 200 3.0 5000 40 1.5
1 230 180 5.0 200 3.0 5000 40 2.0
1-1/2| 230 180 75 200 3.0 5000 40 3.0
14C62 14C108-1 2 230 180 10.0 200 3.0 5000 40 5.0
3 230 180 15.0 200 3.0 5000 40 5.0
14C63 14C109-1 5 230 180 25.0 200 3.0 5000 40 10.0
— 14C111-1 7.5 | 230 180 36.0 200 3.0 5000 40 10.0
'Standard

?Maximum permissible available symmetrical RMS fault current with NEC or CEC external approved disconnect.




Section 3
INSTALLATION

3.0 General — This Section outlines the procedures that
areto be followed in order to properly install a Regenerative
FlexPak Plus controller.

The d-¢ motor should be installed and wired in accordance
with installation instructions supplied with each drive.

There are certain general warnings and cautions that
should be kept in mind before planning begins. They
should be considered a general checklist which, if followed,
will minimize installation problems and decrease assembly
time. As a user aid, they are listed here.

DANGER
THIS UNIT SHOULD BE INSTALLED, ADJUSTED
AND SERVICED BY QUALIFIED ELECTRICAL
MAINTENANCE PERSONNEL FAMILIAR WITH
THE CONSTRUCTION AND OPERATION OF THIS

TYPE OF EQUIPMENT. THEY SHOULD ALSO BE
FAMILIAR WITH THE POTENTIAL HAZARDS IN-
VOLVED. IF THIS WARNING IS NOT OBSERVED,
PERSONAL INJURY OR EQUIPMENT DAMAGE
MAY RESULT.

DANGER
BE ABSOLUTELY CERTAIN THAT A GROUND
WIRE FROM THEINCOMING A-C POWER LINE IS

PROPERLY CONNECTED TO THE CHASSIS
GROUND TERMINAL PROVIDED. WITHOUT
PROPER GROUNDING, PERSONALINJURY MAY
OCCUR.

3.1 Layout Guidelines — This Paragraph lists recom-
mended layout procedures common to all Regenerative
FlexPak Plus controliers.

Guideline 1 — The Regenerative FlexPak Plus controller is
designed as a panel-mounted unit. It is to be hung within
10° of vertical with the rear of the Chassis firmly resting
against the mounting surface. (Do not position the Chassis
on a horizontal surface.)

Guideline 2 — |t is necessary to leave at leasta 2-inch (50
mm) clearance between the top of one controller and the
bottom of another controller. This unobstructed area allows
for proper air circulation through the heat sink. Do not
place the controlier directly in a corner. Leave at least 8
inches (200 mm) from the top or 6 inches (150 mm) from
the bottom of the enclosure. (Refer to Figure 3.1.) Heat
builds up atthe cabinet’s top and may exceed the permissi-
ble inside ambient temperature upper limit. At the cabinet’s
bottom, the unit must be high enough to allow air to flow
upwards.

WARNING

THE CONTROLLER REQUIRES A SINGLE-PHASE
POWER SUPPLY THAT PROVIDES EITHER 115
VAC OR 230 VAC AT 50/60 HZ. IF CORRECT
VOLTAGE IS NOT AVAILABLE, IT WILL BE
NECESSARY TO INSTALL A TRANSFORMER
BETWEEN THE POWER SUPPLY AND THE CON-
TROLLER. DO NOT OPERATE THE REGENERA-
TIVE FLEXPAK PLUS CONTROLLER ON POWER
SUPPLIES WITH AVAILABLE SHORT-CIRCUIT
CURRENTS IN EXCESS OF 5000 AMPERES.
DAMAGE TO EQUIPMENT AND PERSONAL
INJURY MAY OCCUR.

l—8 in. (200 mm)

'

2in. (50 mm)

6in. (150 mm) -

WARNING

THE USER IS RESPONSIBLE FOR CONFORMING
WITH THE NATIONAL ELECTRICAL CODE WITH
RESPECTTOMOTOR, CONTROLLER AND OPER-
ATOR DEVICE INSTALLATION, WIRING AND
START-UP. THE USER IS ALSO RESPONSIBLE
FOR UNDERSTANDING AND APPLYING ALL
OTHER APPLICABLE LOCAL CODES WHICH
GOVERN SUCH PRACTICES AS WIRING PRO-
TECTION, GROUNDING, DISCONNECTS AND
OVERCURRENT PROTECTION.

Figure 3.1 — Enclosure Mounting Minimum Distances

Guideline 3 — Regardless of the above placement guide-
lines, the userisresponsible for providing ambienttemper-
atures that meet the controlier’'s specifications of 0° to
55°C (32° to 131°F). Relative humidity must be kept
between 5 and 95% without condensation.

Guideline 4 — Due to the U-shaped panel design of the
Regenerative FlexPak Plus, the controller must be mounted
in the vertical position to allow for proper cooling.



The controller is also designed to allow for power wiring to
enter from the top and for control and signal wiring to be
routed in thru the openings in the sides of the controller or
from the bottom. (Refer to Figure 3.2.)

POWER

I/ WIRING \l l l

i i
~—— CO\NTROL AND —

LEFT SIDE VIEW glGNAL WIRING FRONT VIEW

Figure 3.2 — Mounting and Wiring Orientations

Guideline 5 — Do not route the tachometer feedback sig-
nal cable, if used, with a-c or d-c control or power wiring.
Also use the specified wire for this function.

Guideline 6 — Although auto-transformers may step up
and step down a-c¢ power supply voltage, they do not
isolate the drive system from the a-c line. Users should
consider using an isolation transformer if the application
conditions warrant it.

If an isolation or auto-transformer is used ahead of the
controller, the disconnect switch should be placed on the
a-c power line between the power source and the trans-
former primary. Again, use a fused disconnect switch. (Do

10

not use a circuit breaker type switch because of the high
inrush of transformer equipment.) Refer to Table 3.A for
sizes and types. - ‘

An isolation transformer is not necessary unless the appli-
cation conditions require one. However, its use provides
distinct advantages. With an isolation transformer:

® Personal injury is guarded against should accidental
contact be made with an electrical conductor from the
drive.

e A-c power line disturbances, or transients, are mini-
mized by an isolation transformer, thereby reducing or
eliminating damage to other solid-state equipment
power-conversion components in the controller and
other user-equipment cn the same a-c line.

e The transformer provides electrical isolation between
the a-c power lines and the drive motor. Damaging
currents may be eliminated in instances where a d-c
output accidentally becomes grounded in a unitwhere
the a-c electrical system is grounded.

For detailed information, refer to Paragraph 3.5.

Guideline 7 — The National Electrical Code requires thata
two-pole, fused disconnect switch be installed on the
incoming a-c line ahead of the controller to provide branch
circuit protection. Fuses for this disconnect switch should
be chosen from Table 3.A. They should be dual-element,
slow blow type, or Class K5 or RK5.

It is recommended that the disconnect switch be placed
within easy reach of operating and maintenance person-
nel. Do not place it inside a surrounding enclosure since
cabinet doors may be locked. (Consult your local codes.)

Guideline 8 — It is necessary to connect the GND (green/
ground) wire of the three-conductor incoming a-c line to
theterminal provided onthe Chassis. Ring type connectors
arerecommended. The user must be sure that the ground
wire is connected to the plant ground at the source.

The motor frame should also be grounded. In many cases it
is adequate to use a screw in the conduit box near the
motor.



Guideline 9 — Athermostat is used to guard against motor
overload protection. It is essential to properly connect the
motor thermostat in series with the Operator's Control
Station STOP selector switch at connections 32 and 132,

CAUTION: An external overload device must be con-
nected between terminals 32 and 132. The drive will
not start without it.

Refer to Figure 3.4 where a typical Operator’s Control Sta-
tion schematic is shown.

Guideline 10 — When planning signai or control wireruns,
as listed in Table 5.B, follow these practices:

® Conduits should be steel.

e |f these conduits cross 440 VAC conductors, make
sure the cross is at 90°.

® Do not route signal wires through junctions or termi-
nal boxes that contain non-signal a-c or d-c
(11572307460 V) wires.

Guideline 11 — Operational altitude above sea level may
not exceed 3300 ft (1000 m). Derate horsepower 3% for
each 1000 ft (300 m) above this altitude.

3.2 Mounting — This Paragraph outlines the procedures
to be followed to mount the Regenerative FlexPak Plus
controller.

Determine the exact placement of the Chassis on the panel.
(Refer to Figure 3.3 for mounting dimensions.) Scribe the
panel. Drill three holes large enough to accept No. 10
mounting bolts. Scrape the paint around the holes to allow
washers and bolts to make a ground contact.

3.3 Power Wiring — This Paragraph briefly outlines the
procedures to be followed when wiring a-c power supply
lines tothe controller and d-c control circuits to the drive. A
basic connection diagram is given at Figure 3.4.

FRONT VIEW SIDE VIEW
3 r——=—==-===-- -* . P —— =
! ! I !
| I ! !
| i ! |
] | ! |
13.875in |
0.31 in. I , | |
4.19in. 352 mm
(79mm)j b (106.4 mm)—’l p ) { |
W '
11.97in. T
(305 mm)
Note: Fan on
/ 7-1/2 HP only
7.22in.
(1834 mm) -
I Al
_j L y 4 ] 1 A IR |
H 1 ‘ 6.125 in. 1.125in.
O3 in: {2.2mm) (155.6 mm) (28.6 mm)
8.38 in.
(2127 mm)
FRONT VIEW
3.06in 3.08in. |
(77.8 mm) (77.8 mm)
'y @ 180° swing
maximum swing .
‘ projection 6.50 in. (251‘933 ;:m) |
(165.1 mm) '
SIDE VIEW
6.60in. | !
(167.6 mm)
0.218in. (5.53 mm) dia. mounting holes (3)
for hardware 0.19 in. (4.83 mm)
Scrape point around holes
! to assure grounding.
® - ®
MOUNTING HOLE DRILL PLAN

Figure 3.3 — Mounting Dimensions
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REMOTE OPERATOR CONTROLS

Tachometer
{D-c only)

3
L (1] Phose

I EEXE

Pl P2 F1F2AlA2 Plant Power

(32) (132)

e/

D-C Drive Motor

f—;I

L}

SPEED Pot
3121

REMOTE OPERATOR
INTERFACE
e

o

Terminal

3
57 F1jF2

n
199

28
426
20

326
TP1
TP2

6>

2 20
No
Number 426
28 N
TORQUE Pot
af2
N~ 57
199
71
N
| 326
AUTO/MANUAL 426
switch
JOG/RUN
switch 35
67
[ 7
FWD/REV
switch
A 67
6
o 56
Number
1 32
START/STOP 3 o
switch )

Process Contro!
or
Auto Reference
inputs

P1

Notes:

TYPICAL OPERATOR SCHEMATIC

Control transformer
secondary winding

24 VAC

O-c circunt
breaker aux.

(ORG)
approx
24voC
el 40
10uf
-

]

|

l

i
| !
I |
) 204t |
1
START ! H
sT0P | |

|
*r———— 4 M !
38 | e |
(BRN} el o o — /\ _____ o

5
RUN CR
35 I
Joc @ (ORG)

1>These signals must be run in a separate magnetic conduit to

minimize the possibility of noise pickup. {(Referto Table 5.B for
wire specifications.)

2>Remove the connection between SPEED pot and terminal 426

when AUTO/MANUAL switch is used.

3>Motors with dual voltage shunt fields should be connected for

the higher voltage.

4>Use convenience terminals for #14 AWG maximum wire size.
5>I1f Auxiliary Panel is not used, user must supply an appropriate

M contact. Refer to Paragraphs 2.4.4 and 5.10.

6>1f FWD/REV switch is not used install wire jumper from termi-

nal 66 to terminal 39 on the Remote Operator Inferface.

Figure 3.4 — System Connection Diagram




DANGER
BEFORE WIRING, MAKE SURE THE A-C LINE
DISCONNECT SWITCH ISLOCKED OPEN. EVEN
IF POWER HAS NOT BEEN APPLIED TO THE
INCOMING LINE, THIS PRACTICE ASSURES

PERSONAL SAFETY. IF NO LOCKOUT DEVICE
EXISTS. REMOVE THE FUSES WITH AN INSU-
LATED TOOL AND PLACE A WARNING TAG ON
THE BOX. FAILURE TO OBSERVE THIS PRE-
CAUTION COULD RESULT IN FATAL INJURY.

~ WARNING

THE USER MUST INSTALL AN M CONTACTOR
THAT HAS A 24 VDC COIL WITH A MAXIMUM
CURRENT DRAW OF 150 MILLIAMPS. FOR TIM-
ING, A 200 MICROFARAD CAPACITOR MUST BE
INSTALLED WITH CORRECT POLARITY ACROSS
THE RELAY COIL. THE CONTACTOR ADAPTER
KIT MUST BE INSTALLED WITH THE USER'S M
CONTACTOR. (REFER TO TABLE 5.A AND
PARAGRAPH 5.10.) PERSONAL INJURY MAY
OCCUR IF THIS IS NOT INSTALLED.

All "interconnecting wire should primarly be sized and

installed in conformance with N.E.C., C.E.C. or local codes.
Refer to the controller and motor nameplates for electrical
data. Note that long cable runs may require that a larger
gauge be used to avoid excessive voltage drop. Use of
stranded wire is also recommended. Wire according to
Figure 3.4.

After wiring, examine all terminals to determine that con-
nections are correctly made at both ends. Confirm wire
identification. Examine the firmness of the connections.

If the Auxiliary Panel is employed, wires to the motor arma-
ture (A1 and A2) must be lugged with the provided lugs, or
equivalent, before connection to the appropriate relay
terminals. Select wiring sizing according to N.E.C,, C.E.C,,
or applicable local codes. ‘

WARNING

DO NOTALLOWCONDUCTORSTO GROUND ON
THE CHASSIS. CHECK INTEGRITY OF ALL WIRE
INSULATION BEFORE DRAWING. REMOVE
ONLY ENOUGH INSULATION TO MAKE A FIRM
TERMINAL CONNECTION. PERSONAL INJURY
COULD RESULT IF A BARE WIRE TOUCHES THE
CHASSIS.

3.4 Tachometer Feedback — The Regenerative FlexPak
Plus controller may be connected to a d-c tachometer. An
a-c tachometer cannot be used.

Not all drives require the use of a tachometer. This Para-
graph should be read and followed only if the specific
system requires one. If your drive system does not use a
tachometer, proceed to Paragraph 3.5.
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The following procedures assume that Guideline 5 has
been considered. These procedures are limited to prepar-
ing the incoming signal wires and wiring them at the
tachometer.

Note that a twisted pair signal wire must be used for the
tachometer feedback circuit. It is specified in Table 5.B.

The cable run between the motor and the controller must
be through a dedicated conduit. Under no circumstances.
attempt to use the a-c or d-c conduits.

Wire according to Figure 3.4 and the following procedure.

Step 1 — Connect the tachometer wires to the terminal
strip on the Module. Plus (+) is the left side, minus (—) the
right. Do not strip off more than 5 inch (3 mm) of insulation
since shorts occur at exposed points. Maintain the twist as
long as possible.

Step 2 — Locatethe black pig-tail jumper onthe Tachome-
ter Module. It is to be placed on one of eight pins on the
Module. Exactly which depends on the voltage scaling fac-
tor. On the motor's nameplate, find the base speed (rpm).
Onthe tachometer’s nameplate, find the output voltage per
1000 rpm.

Take these two figures and relate them to Table 3.A. Read
across to the right column, where the 100% voltage figure is
indicated. Place the jumper on the Module’s pin that
corresponds to this figure.

Table 3.A

TACHOMETER VOLTAGE SCALING

MOTOR BASE 100%
SPEED TACHOMETER VOLTAGE
(rpm) (volts/1000 rpm) | CONNECTION
1150 20vDC 23
1750 20vDC 35
1150 50vDC 58
3450 20vDC 69
1750 50vDC 88
1150 100 VDC 115
3450 50 VDC © 175
1750 100 VDC 175

Step 3 — The Feedback Jumper on the Regulator Module
must be connected for tachometer feedback. (Refer to Fig-
ure 3.5.) Place the Regulator Module’s fixed black jumper
on the pin marked T.

DANGER
IMPROPER TACHOMETER CONNECTION WITH
RESPECTTOPOLARITY WILLRESULTIN UNCON-
TROLLED MOTOR SHAFT ACCELERATION

WHICH MAY RESULT IN SEVERE OR FATAL PER-
SONAL INJURY AND/OR EQUIPMENT
DAMAGE.




Figure 3.5 — Feedback Connection on Regulator Module

NOTE: A recommended way to check the polarity of the
tachometer is to run the controller as a Voltage Regulator
while observing the tachometer output with a d-c
voltmeter.

Step 4 — This Step assumes that the complete drive sys-
tem, including the controller, has been successfully started
up and debugged according to Section 4 thru Paragraph
4.3.1. It is necessary to carry out a power-on test. Set the
SPEED Potentiometer at approximately 25% of full rotation.
Start the drive. It should run as set. If it accelerates to full
speed, the tachometer is not providing a signal or is
improperly connected.

Stop the drive, turn off all power, and check and correct the
leads to the Tachometer Module’s terminal strip. Repeat
the test with power on in order to confirm that proper
feedback signals are being received by the regulator.

If erratic behavior continues, check the placement of the
two pig-tail jumpers against Steps 2 and 3.

Step 5 — The Maximum and Minimum Speed Potentiome-
ters should now be adjusted to Paragraphs 4.3.2and 4.3.3.
Be sure to follow 4.3.4 and 4.3.5.

After wiring, examine connections at both ends to make
sure wire connections were correctly made. Confirm wire
identification. Examine the firmness of connections.

3.5 Isolation Transformers — Although an auto-trans-

former may be required because of a-cline voltage levels, it
is unable to provide a number of benefits standard with an
isolation transformer.

The general requirements for an isolation transformer are:
® Single phase
e 3to 8% impedance
® Nonregulated
® Sinusoidal output
50/60 Hz, as required
® 150% overload for 1 minute (max.)

Refer also to Table 2.D for specific information on trans-
former sizing requirements. In the “Transformer” column
at the right, maximum kVA and full-load kVA figures are
listed in relation to specific d-¢c motor hp/VAC ratings.

Reliance Electric offers a number of isolation transformers
suitable for use with the Regenerative FlexPak Plus con-

. troller. (Refer to Table 3.B.)
' 3.6 50-Hz Operation — There may:be cases when the

Regenerative FlexPak Plus controller is to be operated con-
tinuously on 50 Hz. If so; two resistors should be removed
from the Regulator Module for optimum performance.
(Refer to Figure 3.6.)

Remove resistor

8L

T

Remove resistor

Figure 3.6 — 50-Hz Resistor Removal
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3.7 HP/Currert Jumper — It is necessary to inspect the Table 3.B

Current Scaling/Horsepower Jumper on the Regulator

Module to be sure that it is connected correctly for a spe- RELIANCE ELECTRIC ISOLATION TRANSFORMERS
cific drive motor.

Step 1 — On the drive motor, locate the nameplate. Note
the full-load current. PRIMARY SECONDARY ORDER -
o HP | KVA 1" "yac VAC NUMBER:
Step 2 — Or, if current is not shown on the nameplate, refer —
to Table 3.C. Relate the left or center columns in the table 1/4 5| 230/460 115 77530-16A
with known motor data. Read across to the right column 1/4 .5 575 115 77530-17A
marked “Motor Qurrent.” This figure indicates the proper 1/3 75| 230/460 115 77530_1 6B
jumper connection to make on the Module where a 1/3 75 575 115 77530-17B
corresponding number is etched. : A pye 115 115 7830150
StepS—Qn the Regulator Module, locat 3 the scaling pinsf. 1/2—3/4 1:5 230/460 115 77530-16D
(Refer to Figure 3.7.) Near them, locate the black pig-tail 1/2—3/4 15 575 115 77530-17D

type jumper. Do not move it if it is connected to the proper
pair of pins. If it must be reconnected, carefully lift it 1/2—3/4 1.5 | 230/460 230 77530-16D
straight up and off the pins. Slide the connector straight 1/2—-3/4 15 575 230 77530-17D
down over the proper set of pins. 1 2.0 | 230/460 230 77530-16E
1 20 575 230 77530-17E
] 1-1/2 3.0 | 230/460 230 77530-16F
1201618171844, 1-1/2 3.0 575 230 77530-17F
2 5.0 | 230/460 230 77530-16G
2 5.0 575 230 77530-17G
3—5 10.0 | 230/460 230 77530-16H
3—5 10.0 575 230 77530-17H
7-1/2 15| 230/460 230 77530-16J
7-1/2 15 575 230 77530-17J

Figure 3.7 — HP/Current Scaling Pins
Table 3.C

3.8 Regulation Mode Jumper — The Regenerative Flex-
Pak Plus controlier offers three types of drive regulation. HORSEPOWER CALIBRATION
The first, which is factory shipped, is an armature voltage
feedback (A). Optionally, the user may also use tachometer

feedback (T) regulation. In order to use this mode, however, MOTOR HP
the Regulation Mode Jumper, one end of which is perma- MOTOR CURRENT/
nently fixed to the Regulator Module, must be movedto one 115 VAC 230 VAC PIN CONNECTIONS
of two positions. (Refer to Figure 3.5.) Details of jumper 174 172 > 5A
placement are noted in Section 3. 1/3 3/4 3:7A
1/2 1 5A
DANGER 3/4 1-1/2 7.5A
IF YOU ARE UNSURE WHICH REGULATION — 2 10A
MODE A CONTROLLER SHOULD HAVE, IT IS — 3 15A
IMPORTANT YOU FIND OUT. IF THE JUMPER IS — 5 25A
NOT PROPERLY CONNECTED, PERSONAL : - 7-1/2 36A (Conn. 10 & 25A)

INJURY MAY RESULT.
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Section 4
START-UP AND ADJUSTMENT -

4.0 General — This Section provides start-up and adjust-
ment procedures to be followed after the assembly and
instailation of the controller is complete. All initial opera-
tion checksand final adjustments to the controlier must be
made in conformance to the procedures, warnings and
recommendations listed here.

DANGER
THE REGENERATIVE FLEXPAK PLUS CONTROL-
LERISATLINE VOLTAGE WHEN A-C LINE POWER
IS CONNECTED TO THE POWER UNIT INSIDE
THE CONTROLLER. BEFORE WORKING ON, OR

TOUCHING ANY INTERNAL PARTS OF, THE
CONTROLLER, REMOVE INCOMING A-C LINE
POWER AT THE MAIN DISCONNECT SWITCH.
PERSONALINJURY MAY RESULT IF THIS WARN-
ING IS NOT FOLLOWED.

DANGER
DURING INITIAL START-UP, THE CONTROLLER
AND ITS ASSOCIATED EQUIPMENT MUST BE
OPERATED AND/OR ADJUSTED ONLY BY
QUALIFIED ELECTRICAL MAINTENANCE PER-

SONNEL. THESE INDIVIDUALS SHOULD BE
FAMILIAR WITH THE DESIGN AND OPERATION
OF THIS EQUIPMENT AND WITH THE HAZARDS
INVOLVED. PERSONAL INJURY AND/OR DAM-
AGE TO THE CONTROLLER COULD RESULT
FROM UNFAMILIARITY.

4.1 Power Off Inspection — It is necessary to make a
superficial inspection of the Regenerative FlexPak Plus
controller and its associated units. The purpose of this
check is to look for possible physical damage or improper
connections.

Inspect all plug-in Modification Kits. Test each for a firm
mounting condition.

Each should be mechanically connected to the Regulator
Module by means of a mounting post screw. Each should
be electrically connected to the Module by a series of paral-
lel pins. If any of the pins are bent, improper operation
results. Examine the pins to make sure they are perfectly
paraliel. Only one pin may fit through a hole in the Kit.

Inspect all screw terminal connections on the Modification
Kits. Make sure the wires are firmly connected. Also make
sure thatthere is enough insulation onthe wires to prevent
a short between the conductors.

Inspect the signal wiring from the Operator Control Station.
A series of wires will connect to individual terminals on a
strip mounted on the Remote Operator Interface Module.
(This Module is mounted on the Regulator Module.) Deter-
mine that all wires are firmly seated in the terminal strip.
Make sure all wires are connected.
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4.2 Motor Ground Check — It may be necessary to make
"a check of the drive motor to assure that no damaging
grounds—other than earth ground—exist within the motor.

CAUTION: Aithough a megger may be used for this
test, if one is used, all conductors between the drive
motor and the Regenerative FlexPak Plus controller
are to be disconnected and moved aside. The megger'’s
high voltage can cause damage to the controller’'s
circuits.

Step 1 — Attach one lead from the ohmmeter to the motor
frame to make a simple resistance check.

Step 2 — Touch the test probe to each of the two power,
two thermostat, and two field leads to the motor.

If the reading to ground on any terminal is less than
100,000 ohms, a ground condition exists.

Step 3 — If a ground condition exists, inspect the motor
thoroughly for internal shorts.

Step 4 — When the grounding condition is corrected,
reconnect the conductors from the Regenerative FlexPak
Plus controller. ’

4.3 Power On Adjustments — Once all the preliminary
power-off static adjustments have tieen performed with
acceptable results, the a-c line power; is to be applied to the
controiler, but the load is not connected. It is important to
follow these steps closely. Observe all cautions and
warnings.

i DANGER
WITH A-C POWER APPLIED AND WITH THE
POWER ON/OFF SWITCH IN THE ON POSITION,
HAZARDOUS VOLTAGE EXISTS N THE CON-
TROLLER. EXERCISE EXTREME CAUTION WHFEN
PERFORMING THESE TESTS. PERSONAL
INJURY CAN RESULT.

DANGER
IF CIRCUIT BREAKER HAS TRIPPED OR FUSES
HAVE CLEARED, USER MUST DETERMINE IF A
FIELD SUPPLY KIT IS PRESENT. (SEE FIGURE
5.10.) IF FIELD SUPPLY KIT IS PRESENT, THE

FIELD SUPPLY KIT AND iTS WIRING MUST BE
INSPECTED FOR DAMAGE. RE-APPLYING
POWER TO THE DRIVE, THE FIELD VOLTAGE
MUST BE RE-CHECKED FOR PROPER VOLTAGE
ATMOTOR TERMINALS F1, F2. IF THiS VOLTAGE
iS BELOW $0% OF THE FIELD VOLTAGE SPECI-
FIED ON THE MOTOR NAMEPLATE, THE DRIVE
MUST NOT BE STARTED UNTIL PROPER VOLT-
AGE IS OBTAINED. FAILURE TO FOLLOW THIS
PROCEDURE COULD RESULT iN OVERSPEED-
ING THE MOTOR AND/OR THE MACHINERY
COUPLED TO THE MOTOR SHAFT AND POSSI-
BLE FATALINJURY. REFERTO TROUBLESHOOT-
ING SYMPTOM 1 IN TABLES 6.B AND 6.C.




4.3.1 Regulator Module Potentiometers — The Regula-
tor Module has six adjustable potentiometers mounted on
it. (Refer to Figure 4.1.) They control the following
functions:
¢ Maximum speed (full CCW: 560% speed)
e Minimum speed (full CCW: nearly zero speed)
e Rate 1 (FORWARD acceleration, REVERSE decel-
eration)
e Rate 2 (REVERSE acceleration, FORWARD decel-
eration)
e Current limit 1({+) (factory-set at 150%)
e Current limit 2(—) (factory-set at 150%)

The potentiometers are factory preset for the safest or most
conservative operation.

4.3.2 Maximum Speed (Voltage) — The Maximum Speed
Potentiometer on the Regulator Module has been factory
preset for 50% of a typical motor base speed of about 1750
rpm. By means of adjustment, the maximum speed may be
raised to suit the application. The result is the highest
speed that can be set by the operator on the SPEED dial.
The control range is 50 to 100% of rated speed.

There are two methods for determining if the motor and
driven equipment are operating at an acceptable maximum
speed for the application.

» Ffachometer

e Visual inspectio.n of machine operation
Locate the Maximum Speed Potentiometer on the Regula-
tor Module. (Refer to Figure 4.1.) The letters MAX SPD are

printed on the Module. Note that CWrotation represents an
increase in speed. CCWV represents a decrease.

Max Speed

Min Speed

Rate 1

Rate 2

Current Limit 1

Current Limit 2

Figure 4.1 — Regulator Module Potentiometers
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DANGER
WHEN PERFORMING THIS ADJUSTMENT PRO-
CEDURE, DONOTALLOWTHE DRIVE MOTORTO
EXCEED ITS RATED MAXIMUM SPEED AS

LISTED ON THE NAMEPLATE. EQUIPMENT
DAMAGE AND SERIOUS PERSONAL INJURY
COULD RESULT.

Onthe Operator Station, increase the SPEED dial slowly in
the direction of 10, which is 100% of full travel. If, as the
SPEED dial is turned toward the 10 setting, the speed
exceeds the maximum acceptable speed, immediately
decrease the maximum speed on the SPEED dial. Use a
small insulated slot screwdriver.

In some cases, to avoid exceeding the maximum operating
speed, it may be necessary to turn the Maximum Speed
Potentiometer completely CCW before turning the SPEED
dial completely CW.

If the 10 setting on the SPEED dial is lower than the desired
speed, increase the setting on the Maximum Speed Poten-
tiometer to the necessary speed. To increase the maximum
speed, turn the potentiometer CW. -

DANGER
USE ONLY ONE HAND TO HOLD THE SCREW-
DRIVER. KEEP YOUR OTHER HAND BEHIND
YOU: DO NOT USE YOUR OTHER HAND TO

BRACE YOURSELF AGAINSTTHE CONTROLLER,
PANEL OR ENCLOSURE. PERSONAL INJURY
COULD RESULT IF YOU ACCIDENTALLY TOUCH
A COMPONENT AT LINE VOLTAGE.

NOTE: A further adjustment may be needed, but it should
be performed after completing Paragraph 4.3.3. Note that
the maximum and minimum speed adjustments are inter-.
active; a change in one affects the other.

4.3.3 Minimum Speed (Voltage) — The Minimum Speed
Potentiometer on the Regulator has been factory preset for
nearly zero speed. By means of adjustment, minimum
speed may be raised or lowered. The result is the lowest
moving speed the operator can set on the SPEED dial. The
control range is up to 50% of rated speed.

Again, the motor speed can be determined by a tachometer
or by visual inspection of machine operation.

With the SPEED dial at zero position and using a small,
insulated slot screwdriver, carefully turn the Minimum
Speed Potentiometer until the desired minimum is
reached. Note that CW represents an increase; CCW
represents a decrease.

NOTE: Carefully recheck the maximum speed adjustment
for desired setting. Since the maximum and minimum
speed adjustments are interactive, a change in one affects
the other. At times, it may be necessary to work back and
forth for precise adjustments.

4.3.4 Acceleration/Deceleration Rates — The RATE 1
and RATE 2 Potentiometers on the Regulator Module are
provided to adjust FORWARD and REVERSE acceleration
rates, respectively. RATE 1 also controls the deceleration
rate when in the REVERSE mode, and RATE 2 controls the
deceleration rate when in the FORWARD mode.




These potentiometers have been factory preset for a typical
linear acceleration rate of 6 seconds to maximum speed.
This time can be adjusted over arange of 0.5 to 30 seconds
from a fully stopped condition.

Step 1 — Place the SPEED dial in the 10 position.

Step 2 — Putthe START/STOP rocker switch inthe START
position.

Step 3 — Have a hand-held tachometer or stopwatch held
by a helper. Alternately, have an oscilloscope or chart
recorder setup. Onthe Operator Control Station, press the
START switch. Determine if the rate of acceleration is
acceptable. If it is, proceed to Step 8. If not, continue with
these steps.

Step 4 — Locate the RATE 1 potentiometer on the Regula-
tor Module. (Refer to Figure 4.1.)

Step 5 — Using a small insulated slot screwdriver, care-
fully turn the RATE 1 Potentiometer a quarter turn. (CW
represents an increase; CCW represents a decrease.)
Step 6 — Repeat Step 3. If the rate is acceptable, move on
to Step 9. If the rate needs more adjustment, repeat Step 5.

Step 7 — Press the STOP rocker switch.
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Step 8 — Repeat Steps 1 thru 7 with the FORWARD/
REVERSE selector switch in the REVERSE position. Use the
RATE 2 Potentiometer on the Regulator Module.

NOTE: RATE 1 and RATE 2 also control deceleration in
REVERSE and FORWARD modes, respectively. The rate of
deceleration can be timed with a tachometer and stop-
watch for slower rates. An oscilloscope or chart recorder
can be used for faster rates.

4.3.5 Current Limit 1 and 2 — Current Limit #1 and
Current Limit #2 Potentiometers are provided for separate
adjustment of the forward (+) and reverse (—) current lim-
its, respectively. Although it will probably not be necessary
to make any adjustment in the factory-set current limit
values of 150% of rated load, it is possible to change this
governing value. {Individual application speed changes or
load changes on sustained overloads may require read-
justment. Also, applications requiring torque limiting or
accelerating of high inertia loads may require a change
from this vatue.)

To reduce the torque output of the drive, turn the Current
Limit Potentiometers CCW. Note, however, that turning
CCW too far may prevent the drive accelerating to the
desired speed.



Section 5
MODIFICATION KITS

5.0 General — A number of optional features in the form
of Modification Kits are offered with the Regenerative
FlexPak Plus controller. Each of these Kits extends the
control of the unit and tailors its operation to specific appli-
cation needs.

This Section describes the procedures that must be fol-
lowed to install the Kits. Refer to Table 5.A for an informa-
tional listing.

DANGER
INSTALLATION OF MODIFICATIONKITSISTO BE
DONE ONLY AFTER A-C LINE VOLTAGE IS DIS-
CONNECTED AND LOCKED OUT AT THE MAIN
DISCONNECT SWITCH. DO NOT INSTALL KITS

WHEN POWER IS APPLIED TO THE REGENERA-
TIVE FLEXPAK PLUS CONTROLLER. SERIOUS
PERSONAL INJURY AND EQUIPMENT DAMAGE
COULD RESULT.

CAUTION: Installation of the Modification Kits should
be performed only by qualified electrical maintenance
personnel familiar with the design and operation of
this equipment. Damage could result thru unfamil-

iarity.

Many of the Modification Kits are designed to make electri-
cal connection with the Regulator Module by means of
pin-type connectors. These slide up through matching
holes in the Modules that form part of the Kit. (Refer to
Figure 5.1.)

in cases where the Kit is secured by a mounting screw, be
sure to tighten it firmly but do not overtighten. Excessive
force can strip the threads.

5.1 Auxiliary Panel — The Auxiliary Panel contains a-c
line fuses, an M contactor, an Auxiliary Mounting Bracket
and four screws for use with the Basic Regenerative Flex-
Pak Plus. The Auxiliary Mounting Bracket provides a
mounting surface for the Auxiliary M Contactor Kit.

To install the Auxiliary Panel, follow these procedures.

NOTE: If the Contactor Adapter Kit with a usér-supplied M
contactor has been installed, it must be disconnected and
removed. :

Step 1 — Orient the Auxiliary Panel over the Basic Con-
troller aligning the mounting holes. Secure the Panel with
the provided screws. (Refer to Figure 5.2.)

Step 2 — Connectleads51 and 52toterminals 51 and 52,
respectively, on 1TB of the Basic Regenerative FlexPak
Plus. Connect leads 45 and 47 to terminals 45 and 47,
respectively, on the Basic Regenerative FlexPak Pius. Make
sure connections are tight and well made.

Step 3 — Place the relay control harness connector over
the Regulator pins marked RELAY. (Refer to Figure 5.2.)
Orientation is important: connect the blue wire with the pin
called out as BLU. (Refer to Figure 6.3.)

Pins must be parallel

Figure 5.1 — Pin Alignment

A common installation problem is caused by bent, broken
or incorrectly placed pins. Since improper operation
results, care must be taken. Exact alignment is critical.
Visually check that only one pin extends to the top of each
slot once the connection is made.

Many of the Modification Kits require the removal of one or
more jumpers from the Regulator Module. In such cases,
carefully clip the leads on both sides of each jumper and
discard it. Use a sharp pair of dykes (diagonal cutters) to
assure a quick, clean cut. Do not twist the tool, since dam-
age may result.

Line fuse M contactor

Auxiliary
Mounting
Bracket

Relay
control
harness

Mounting screws
{2 each side)

Figure 5.2 — Auxiliary Panel Mounting



5.2 Dynamic Braking — The standard Regenerative Flex- Note that the resistor is sized for infrequent stops. Thus,
Pak Plus controller allows a drive motor to coast to rest after users must allow time between stops for heat dissipation.
the STOP switch is pressed. Optionally, a user may install a
Dynamic Braking Kit. (Refer to Figure 5.3.) Its use allows a
rapid, shockless stopping of the drive motor.

Dynamic Braking is not a mechanical holding brake. it will
not hold the shaft in place, nor will it prevent the motor
from turning once motion has stopped. ’

The Dynamic Braking option is actually a resistor con-
nected across the motor armature. It allows a motor to act
as a generator; the rotating mechanical (kinetic) energy is
converted into electrical energy that is dissipated in the
form of heat by the Dynamic Braking resistor. Figure 5.3 — Dynamic Braking Kit

Table 5.A

MODIFICATION KIT QUICK REFERENCE LIST

ADDITIONAL ADDITIONAL
MANUAL CONTROLLER OPTIONS USER-
PARAGRAPH MODEL MODIFICATION REQUIRED SUPPLIED
KIT NUMBER NO. 0 ? OPTIONS REQUIRED PARTS?
Auxiliary 5.6 ~14C219 no yes Auxiliary Panel wire@® @®
M Contact
Auxiliary 5.1 14C84 yes no None no
Panel thru 87
Contactor 5.10 14C277 no no None M contactor
Adapter Kit wire ®
Dancer 5.8 14C230 yes yes Dancer Potentiometer wire @
Follower or Dancer Position
Potentiometer
Dynamic 5.2 14C214 no yes Auxiliary Panel no
Braking @ thru 16
Field Supply ® 5.6 14C237 no no None wire ®
Instrument 54 14C222 yes no/yes o |f preset speed only, may no
Interface/ need AUTO/MANUAL
Preset Speed switch.
no/yes o |f follows process con- wire @
troller, may need AUTO/
MANUAL switch.
Master isolated 5.9 14C229 yes yes Master Isolated wire ®
Reference Reference Transmitter
Receiver ®
Test Meter 5.7 14C225 no no None no
Adapter
Voltage/ 5.3 14C223 yes no/yes May need AUTO/MANUAL wire @
Tachometer selector switch
Follower
@® Modification here means that some work such as jumper placement, resistor clipping, or wiring reconnection, must be performed.
(@ Refer to Table 5.B.
(® Supplied as standard with 2, 3 and 5 hp Regenerative FlexPak Plus controllers.
@ Not to exceed AWG No. 14. ¢
® Refer to Paragraph 5.5 for specific sizes.
® Special order only.
@ Special order Model No. for the 7-1/2 HP drive. Contact Reliance Electric Sales Office for assistance.
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When ordering the Kit, it is necessary to specify Model
Numbers according to horsepower and voltage ratings.
(Refer to Table 7.A.)

The Dynamic Braking Kit contains the resistor and two
mounting screws. Mount the Kit in the upper right-hand
corner of the Auxiliary Panel as shown in Figure 5.4. Wire
the Dynamic Braking Kit according to Figure 5.5.

DB Resistor

Figure 5.4 — Dynamic Braking Kit Installed

longer wire

D.B.

M contactor

Figure 5.5 — Dynamic Braking Connections

5.3 Voltage/Tachometer Follower — The Voltage/
Tachometer Follower Kit allows the Regenerative FlexPak
Plus to be controlled automatically in response to a speed
reference generated by a tachometer connected to an
entirely separate machine unit. ldeal applications include
automatic control systems where a “second’ slave drive
must closely follow the speed of a master drive, or machine.
(Refer to Figure 5.6.)

The Kit is designed to accept an input signal of 25 to 250
VDC to obtain maximum speed. (The maximum permissible
input voltage is 250 VDC.) The input impedance between
terminals is approximately 80,000 ohms. Therefore, 100
VDCdraw approximately 1.25 mA current from the voltage
source.

The Kit contains the Module and a mounting screw.
Althoughthe Regenerative FlexPak Plus can use the Kitfor
exclusive automatic speed control, if manual override con-
trolis needed, an AUTO/MANUAL selector switch mustbe
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used on the Operator Control Station. in the MANUAL
position, the drive responds to the SPEED Potentiometer
setting. In AUTO, it follows only the external signal and
does not respond to manually input speed change
commands.

=
0-57003 G

Mik. $PB,

Figure 5.6 — Voltage/Tachometer Follower

The user must also supply required lengths of the specified
signal wire. (Refer to Table 5.B.) No other equipment is
necessary although some changes may be necessary on
the Module.

Step 1 — Orientthe Voltage /Tachometer Follower Module
over the REFERENCE area on the Regulator Module, just
over the five pins. (Refer to Figure 6.3.) Lower it so that the
pins pass through the guides on the Module. (It may be
necessary to remove a protective plastic cap from the pins.)
Secure the Module with the screw.

Step 2 — Connect the wires from the tachometer to the
terminal strip on the Module. Plus (+) is on the left, minus
(—) on the right. Do not strip more than ' inch (3 mm) of
insulation off since shorts occur at exposed points. Main-
tain the twisted character as long as possible.

Step 3 — IF an AUTO/MANUAL selector switch is used, it
is necessary to remove jumper J1 on the Voltage/Ta-
chometer Follower Module (refer to Figures 5.7 and 6.3)
and jumper J4 on the Regulator Module.

If, however, the Controller will run automatically only,
without manual control, remove jumper J1 on the Module
and jumper J4 on the Regulator Module and add a wire
jumper between terminals 326 and 126 on the Remote
Operator Buffer.

Jumper J1

Figure 5.7 — Jumper J1



Step 4 — This Step assumes that the complete drive sys-
tem, including the controller, has been successfully started
up and debugged according to Section 4. It is now neces-
sary tocarry out a power-on test. Startthe drive and place it
in the AUTO mode, if so equipped.

With a small, insulated screwdriver, adjust the Auto Speed
Calibration Potentiometer on the Tachometer/Follower
Module until the drive reaches the desired speed in relation
to the reference input signal being received.

DANGER
APPLICATION MUST NOT RELY ON ZERO

SPEED /INPUT SETTING FOR SAFETY. SERIOUS
OR FATAL INJURY MAY RESULT.

5.4 Instrument Interface/Preset Speed — The Regener-
ative FlexPak Plus can automatically follow a milliampere
signal from a process control instrument if the optional
Instrument Interface/Preset Speed Kit is installed. (Refer
to Figure 5.8.) Alternately, the Kit also permits the drive to
run continuously at a preselected speed.

Figure 5.8 — Instrument Interface Kit

The Instrument Interface Module acceptsaOto 5, 1105, 4
to 20 or 10 to 50 mA signal, which may be grounded or
ungrounded. The maximum input is 50 mA.

Typical applications include cases where the drive motor’s
speed must be controlled and varied as a function of such
process variabies as temperature, weight, fluid flow and
pressure.

The Auto Minimum Speed Potentiometer on the Module
can be set sothat the drive runs ata presetminimum speed
(zero to 50%) with a minimum output signal from the pro-
cess instrument. The Auto Maximum Speed Potentiometer
on the Module can be set so that the drive runs at 50% to
base speed with a maximum output signal from the instru-
ment. Other relationships within these parameters are also
possible, and they allow operation over a larger speed
range than the 5:1 range provided by the process
controller.

The Kit contains a Module that has a jumper that must be
connected by the user to select one of two maximum input
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signals: 5 mA or 50 mA. There is also a mounting screw.
The Kit may be used alone to provide full, automatic drive
control, or it may be used with an optional AUTO/MANUAL
selector switch on the Operator Control Station. This
switch may be used to manually override the external d-c¢
signal. {In the MANUAL position, the drive follows the
SPEED Potentiometer on the Station.) The user supplies
therequired lengths of specified signal wire. (Refer to Table
5.B.) A process instrument controller, or other transducer
with a d-c milliampere output, is also required.

NOTE: Ifan AUTO/MANUAL selector switch is used, it is
necessary to remove jumper J1 on the Instrument Inter-
face/Preset Speed Module (refer to Figures 5.9 and 6.3)
and jumper J4 on the Regulator Module.

If, however, the Controller will run automatically only,
without manual control, remove jumper J1 onthe Module
and jumper J4 on the Regulator Module and add a wire
jumper between terminals 326 and 126 on the Remote
Operator Buffer.

DANGER
APPLICATION MUSTNOT RELY ON ZERO SPEED
SETTING FOR SAFETY. SERIOUS OR FATAL
INJURY MAY OCCUR.

mA pins Jumper J1

Figure 5.9 — Jumper J1, mA Pins

To install the Kit, follow these procedures. The following
explanation assumesthatthe initial wiring was carried out.

Step 1 — Orient the Module over the dedicated area
marked REFERENCE on the Regulator Module, just over the
five pins. (Refer to Figure 6.3.) Lower itsothatthe pins pass
through the guides on the Module. Use the screw to secure
it.

Step 2 — Connect the external reference signal wires to
the terminal strip on the Module. Plus (+) is on the left,
minus (—)ontheright. Do not strip more than g inch (3 mm)
of insulation off since shorts could occur at exposed points.
Maintain the twisted character as long as possible.

Step 3 — At this point refer to Paragraph 5.4.1 if the
Regenerative FlexPak Plus is to follow a process instru-
ment controller signal. Refer to Paragraph 5.4.2 if the
Regenerative FlexPak Plusis to be set ata preset speed for
continuous operation. The procedures differ.

5.4.1 Installing Instrument Interface — When the Kit is
to be used as an instrument interface, follow these Steps.




Step 1 — Determine whether the maximum input signal is
between Oto 5 mA or 5 to 50 mA. Locate the black pig-tail
jumper on the Module. (Referto Figure 5.9.) Carefully place
it on the directly corresponding pin, both of which are
clearly marked.

Step 2 — This Step assumes that the complete drive sys-
tem, including the controller, has been successfully started
up and debugged according to Section 4. It is now neces-
sary to carry out a power-on test. Place the controller in the
AUTO mode, ifitis so equipped. Set the process instrument
controller for minimum output. Locate the Auto Minimum
Speed Potentiometer on the Interface Module. Using a
smatl insulated screwdriver, adjust it for the desired min-
imum motor speed. (CCW decreases speed.)

Step 3 — Set the process instrument controller for maxi-
mum output. Locate the Auto Maximum Speed Potenti-
ometer. Adjust it for the desired maximum motor speed.
(CW increases speed.)

Step 4 — Since there is some interaction between these
two potentiometers, at times it may be necessary to work
back and forth to achieve precise adjustments.

5.4.2 Installing Preset Speed — When the Kit is to be

used as a simple preset speed device, follow these Steps.

Step 1 — Make the same assumption as in Paragraph

5.4.1, Step 2.

Step 2 — Connectthe black pig-tail jumper on the Interface
Module to the 50 mA pin. (Refer to Figure 5.9.)

Step 3 — Locate the Auto Minimum Speed Potentiometer
on the Interface Module. Turn it CW to the third dot which
represents a one-third turn.

Step 4 — Place the controller in the AUTO mode, if so
equipped. Locate the Auto Maximum Speed Potentiometer.
Adjust it to obtain the desired preset speed. (CW increases

speed, CCW decreases it.)

5.5 Field Supply — The Field Supply Kit provides fuli-
wave field excitation for shunt-wound d-¢ motors. (Refer to
Figure 5.10.) it may be optionally applied to controllers from
Y, thru 1% hp. (It is a standard feature for 3 and 5 hp
Regenerative FlexPak Plus controllers.)

D-c field supply voltage and maximum field amperes are

listed in Table 2.D.

Table 5.B

WIRE SPECIFICATIONS

USE IN CONTROLLER TYPE CONDUCTOR

Remote Operator Control
Station:

AUTO/MANUAL
JOG/RUN
FORWARD/REVERSE
START/STOP

multi-conductor

e Single conductor and/or

Remote Operator ® Three-conductor

Control Station: e Twisted with two twists

® SPEED pot per inch

® TORQUE pot

® Tachometer ® Two-conductor
Feedback ® Twisted pair with two

® Instrument twists per inch
Interface

® \oltage/Tachometer
Follower

REQUIRED
CHARACTERISTICS

Stranded copper
AWG No. 16
600 VAC rating

insulation: poly-
vinyl chloride {PVC)

Temperature range:
40°-105°C (104°-221°F)

Unshielded

Stranded copper
(19 x 29)

AWG No. 16
600 VAC rating

Twist per foot:

24 (V,-inch lay)
Insulation: poly-
vinyl chloride (PVC)

Temperature range:
40°-105°C (104°7-221°F)

ACCEPTABLE TYPES

® Any single conductor
meeting N.E.C.
required characteristics

e User may twist single
conductors of re-
quired specifications

e Reliance Part No.
417900-79X

® User may twist single
conductors of re-
quired specifications

e Reliance Part No.
417900-76EAD
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Figure 5.10 — Field Supply Kit

The Kit is assembly “A” (See Drawing 705385-72S sup-
plied with Kit.) consisting of a terminal block, a Field
Supply Power Cube, two wire harnesses, and two screws.
The user provides the F1/F2 conductors to the drive
motor. No other equipment is required.

To install the Kit, follow these procedures.

Step 1 — Mount the Field Supply Power Cube on the
U-shaped support bracket behind the Regulator Module
of the Basic Controller. (Refer to Figure 2.2.) Use the long
taptite screw and nylon washer provided. Attach the F1, F2
terminal board to the terminal board labeled 32, 132.

Step 2 — Wire from the Field Supply Power Cube to termi-
nals 51 and 52 on 1TB, as shown in Figure 5.11.

Step 3 — The user-supplied field wiring conductors
should be drawn into the Chassis. Route them as indicated
in Figure 3.4. Move them to the upper screws on 2TB and
connect F1/F2 according to the label or Figure 5.11.

@ Note: The field supply voltages iisted in Table 2.0
are full wave supplies. For half voltage or half wave
supply connect motor lead F1, to terminal 51 on
1TB and motor lead F2 to terminal F2 on 2TB.

A-C LINE FIELD SUPPLY VOLTAGE
VOLTAGE | HALF WAVE | FULL WAVE
115v 50 100
230V 100 200
To
F1, F2
on motor
A
178 1 278
ossleloe .’:9@,'_ slele
REHEER ! o|D|2|
1 )
B By F1F2

L ,

Figure 5.11 — Connecting Field Supply
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5.6 Auxiliary M Contacts — Withthe optional Auxiliary M
Contactor Kit, the ON/OFF status of the Regenerative
FlexPak Plus is able to be interlocked with user-supplied
devices. (Refer to Figure 5.12.) Typical applications include
pilot/indicator lights, alarms, and interlocking with other
control circuits dependent on the drive system.

Figure 5.12 — Auxiliary M Contactor Kit

The Kit provides a single pair of Form C contacts, one
normally open (NO) and one normally closed (NC). Both
share a common terminal. (Refer to Figure 5.13.) These
contacts function when the M contactor is energized. The
Kit contains only a Module that has a wire harness at-
tached. However, the Auxiliary Panel is also required.

41 @ COM

43 42 4
S O ©
NO NC COM

das 2

Figure 5.13 — External Wiring, Auxiliary M

Users supply the wiring to external devices. Size is depen-

dent on the specific application. It should not exceed AWG
No. 14.

The maximum rating of each contactis 1 ampere at 30VDC
(resistive) or 0.5 ampere at 120 VAC (resistive).

Under no circumstances should these contacts be used to
control brakes or other power loads.

To install the Kit, follow these procedures.

Step 1 — Fit the Auxiliary Panel onto the Basic Controller
according to Paragraph 5.1.

Step 2 — Mount the Auxiliary M Contactor Module on the
center of the Auxiliary Mounting Bracket. (Refer to Figure
2.2)) Note that orientation is important. The overhanging
edge of the assembly must hang over the Regulator
Module. Then snap the assembly into the Bracket.



Step 3 — Connect the three-wire harness to the Regulator
Module. Locate the letters AUX. M printed on the Module
near a three-pin connector. {(Refer to Figure 6.3.) The con-
nector fits on the bayonet pins. Note that the yellow (39)
wire must connect with the pin marked YEL 39 on the
Regulator Module.

Step 4 — Route external wiring to the Module's terminal
block. Do not strip more than Y, inch (6 mm) of insulation
from the wires since shorts could occur at exposed points.

5.7 Test Meter Adapter — Measuring and monitoring of
Regenerative FlexPak Plus regulator voltages can be safely
and conveniently carried out with the optional Test Meter
Adapter Kit. (Refer to Figure 5.14.) It acts as an interface
between the Regulator Module and a user’s voltmeter.

CAUTION: Under no circumstances should the probes
of a meter be connected directly to the pins on the
Regulator Module. Permanent damage to the solid
state components can occur.

Figure 5.14 — Test Meter Adapter

The Kit contains a Module and a mounting screw. Except
for the voltmeter, no other equipment is necessary. The
metershould be a multimeter having a sensitivity of 20,000
ohms per volt, minimum. (Simpson Model 260, Triplett
Model 630, or equivalent is acceptable.)

To install and use the Kit, follow these procedures.

Step 1 — Orient the Test Meter Adapter Module over the
area on the Regulator Module marked TEST, just over the
nine pins. (Refer to Figure 6.3.) Lower it so that the pins
pass through the guides on the Module. Use the screw to
secure it.

Step 2 — For use, refer to Table 5.C where the function is
shown in relation to the test terminals to be used. The
normal operating voltages are also shown.

5.8 Dancer Follower — The Dancer Follower Kit allows
the Regenerative FlexPak Plus to be controlled automati-
cally in response to a speed reference generated by a line
speed signal and trimmed by a Dancer Potentiometer.
Applications include web process lines where a drive must
closely follow or maintain the position of a dancer.
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Table 5.C

TEST ADAPTER TERMINALS, READINGS

NORMAL
USE INDICATION
FOR FUNCTION: | TERMINALS: (VDC):
Unregulated +456 16-28
+20 vDC —357
Power Supply
Unregulated —471 16-28
—20VvDC +357
Power Supply
Reguiated +356 10.8-11.5
+11.2 VDC —357
Power Supply
Regulated —371 10.8-11.5
—11.2 VvDC +357
Power Supply
LVTU (linear +826 0-8.0
voltage time unit) ~357
Input
Major Loop —819 0-4.0
Feedback +357
Forward/Reverse | —816, —817 | On 10 VDC scale,
Driver Qutputs +356 increase of approx.
1 VDC occurs when
drive is started.

The Kit contains the Dancer Follower Moduie and a mount-
ing screw. (Refer to Figure 5.15.) Although the Regenera-
tive FlexPak Plus can use the Kit for exclusive.automatic
speed control, if manual override control is needed, an
AUTO/MANUAL selector switch must be used on the
Remote Operator Control Station. inthe MANUAL position,
the drive responds to the SPEED Potentiometer setting. In
AUTO, it follows only the external signals and does not
respond to manually input speed change commands.

Figure 5.15 — Dancer Follower Module




between the line speed input terminals 57 and 726 is
approximately 25,000 ohms. The Dancer Potentiometer
will provide up to a 20% trim to the line speed signal.

The user must supply the required lengths of the specified
signal wire. (Refer to Table 5.B.) A Dancer Potentiometer
and an optional Dancer Position Potentiometer are also to
be supplied by the user.

To install the Kit, follow these procedures.

Step 1 — Refer to Figure 6.3 and note the heavy border
areainthe center of the Regulator Module marked REFER-
ENCE. This is the area where the Dancer Follower Module
is to be mounted. Place the Dancer Follower Module in the
proper orientation so the pin guides on the Module are
aligned over the set of five pins on the Regulator Module.
Lower the Dancer Follower Module so the pins pass
through the pin guides and the mounting spacer seats in
the mounting hole. (It may be necessary to remove a protec-
tive plastic cap from the pins.) Secure the Module with the
supplied screw.

Step 2 — Connect the black pig-tail jumper of the Dancer
Follower Module to pin 319 on the Regulator Module. (Pin
319 is the top pin of a group of two pins along the right-
hand edge.)

Step 3 — Using a twisted pair, connect the external line
speed input to the terminal strip of the Dancer Follower
Module. The plus (+)wire is connected to terminal 726 and
the minus (—) wire is connected to terminal 57.

NOTE: Do not strip more than Y inch (3 mm) of insulation
off the ends of the wires because a short circuit could occur
at any point where the bare wire is exposed. Maintain the
twisted configuration of the two wires as long as possible.
Step 4 — Using three twisted wires, connect the user
supplied 5K ohm Dancer Potentiometer ¥ the terminal
strip of the Dancer Follower Module. The "s'peed increase
side of the potentiometer connectstoterminal 556 and the
speed decrease side connectstoterminal 571. The potenti-
ometer wiper is connected to terminal 919.

Step 5 — If an optional Dancer Position Potentiometer is
used (supplied by user), connectthe “up’ side of the poten-
tiometer to terminal 726 of the Dancer Follower Module
and the “"down’ side to terminal 557. Connect the potenti-
ometer wiper to terminal 926. Also cut and remove jumper
J2 and the 26.7K resistor (R6) on the Dancer Follower
Module. (Refer to Figure 5.16.)

Step 6 — If an AUTO/MANUAL selector switch is used, itis
necessary to remove jumper J1 on the Dancer Follower
Module (refer to Figures 5.16 and 6.3) and jumper J4 onthe
Regulator Module.

If, however, the Controller will run automatically only,
without manual control, remove jumper J1 on the Module
and jumper.J4 on the Regulator Module and add a wire
jumper between terminals 326 and 126 on the Remote
Operator Buffer.

Step 7 — This Step assumes that the complete drive sys-
tem, including the controller, has been successfully started
and debugged according to Section 4. it is now necessary to
conduct a power-on test.

Start the drive and pilace it in the AUTO mode, if so
equipped. With the line speed reference at maximum
value, adjust the MAX SPEED TRIM Potentiometer on the
Dancer Follower Module for maximum motor speed. If the
optional Dancer Position Potentiometer is installed, place it
in the mid-range.
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Jumper J2 Jumper J1

Resistor (R6)

Figure 5.16 — Jumpers J1, J2 and Resistor (R6)

Turn the GAIN Potentiometer of the Dancer Foliower Mod-
ule fully counterclockwise for minimum Dancer Potenti-
ometer response. Turn the GAIN Potentiometer clockwise
in small increments to increase the Dancer Potentiometer
response.

DANGER
APPLICATION MUST NOT RELY ON ZERO SET/
INPUT SETTING FOR SAFETY. SERIOUS OR
FATAL INJURY MAY RESULT.

5.9 Master Isolated Reference Receiver — The Master
Isolated Reference Receiver Kit may be added to special
order Regenerative FlexPak Plus controllers. This Kit allows
the Regenerative FlexPak Plus to receive and decode a
PWM speedreference signal from the Master Isolated Ref-
erence Transmitter. The Receiver Kit consists of two
printed circuit boards: a Switch Receiver Module and a
Reference Receiver Module which are mounted on the
Regenerative FlexPak Plus Regulator Module. (Refer to
Figure 5.17))

Reference Receiver
Module

Switch Receiver
Module

Figure 5.17 — Master Isolated Reference Receiver Kit



The Operator Control Station AUTO/MANUAL selector
switch is used to obtain local control or master reference
control of the individual drive. When the selector switch is
placed in the AUTO mode, the individual drive SPEED
Potentiometer automatically is converted into a draw pot
adjustment for precise trim control between drives. The
only adjustment requirement is a zero set adjustment on
the Reference Receiver Module. Should the speed refer-
ence wires become disconnected, the Regenerative Flex-
Pak Plus will go to zero speed.

Regenerative FlexPak Plus controllers controlled by Master
Isolated Reference are ideally suited for non-reversing
multiple conveyor drives, proportional pumps, feeder
drives, web lines or other similar operations which require
multiple drives to follow a common reference signal and
provide hold back torque.

To install the Kit, follow these procedures.

Step 1 — Refer to Figure 6.3 and note the heavy border
area atthe extreme left-hand side of the Regulator Module.
This is the area where the Switch Receiver Module is to be
mounted. First, remove the Remote Operator Adapter
Module. Then, place the Switch Receiver Module in the
proper orientation so the two connectors are aligned over
the two sets of pins (marked GRN 28 and RED 32). Care-
fully, slowly and gently press the connectors down on the
pins until they bottom. Then, connect the black pig-tail
jumper of the Switch Receiver Module to pin 40 on the
Regulator Module.

Step 2 — Fold the PC board over the top of the two connec-
tors so the mounting spacers fit into the mounting holes.

Step 3 — Connect the external start-stop wires (wires 189
and 288) from the external Master Isolated Reference
Transmitter to the terminal block on the Switch Receiver

Module in the controller cabinet.
Step 4 — Mount the Remote Operator Adapter Module on

top of the Switch Receiver Module and secure the two PC
boards with the two long screws provided.

NOTE: The external start-stop wires from the Master Iso-
lated Reference Transmitter (wires 189 and 288) must be
connectedto the Switch Receiver Module (Referto Step 3.}
before mounting the Remote Operator Adapter Module on
the Switch Receiver Module. Jumpers J1 and J2 on the
Switch Receiver Module(Refer to Figure 5.18.Jmust be cut
when Remote Operator Stations are used. These jumpers
are left connected when only control from the Master Iso-
lated Reference Transmitter is desired.

Step 5 — Refer to Figure 6.3 and note the heavy border
areainthe center of the Regulator Module marked REFER-
ENCE. Thisis the area where the Reference Receiver Mod-
ule isto be mounted. Place the Reference Receiver Module
in the proper orientation so the pin guides on the Module
are aligned over the set of five pins on the Regulator
Module. Lower the Reference Receiver Module so the pins
passthroughthe pin guides and the mounting spacer seats
in"the mounting hole. (It may be necessary to remove a
protective plastic cap from the pins.) Secure the Module
with the supplied screw.

Step 6 — Using a twisted pair, connect the external refer-
ence wires (wires 1 and 2) from the external Master |so-
lated Reference Transmitter to the terminal block on the
Reference Receiver Module in the controller cabinet. Con-
nect wire 1 to terminal 1 and wire 2 to terminal 2.
NOTE: Do not strip more than Vginch (3 mm) of insulation
offthe ends of the wires because a short circuit could occur
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at any point where the bare wire is exposed. Maintain the
twisted configuration of the two wires as long as possible.
Step 7 —Ifan AUTO/MANUAL selector switchis used, itis
necessary to remove jumper J1 on the Master Isolated
Reference Receiver Module (refer to Figures 5.19 and 6.3)
and jumper J4 on the Regulator Module.

If, however, the Controller will run automatically only,
without manual control, remove jumper J1 on the Module
and jumper J4 on the Regulator Module and add a wire
jumper between terminals 326 and 126 on the Remote
Operator Buffer.

Step 8 — With the MASTER Speed Potentiometer on the
Master Isolated Reference Transmitter set at zero, depress
the START pushbutton on the Master Isolated Reference
Transmitter. Adjust the ZERO SET Potentiometer on the
Reference Receiver Module to obtain zero speed of the
drive motor.

DANGER
ALTHOUGH ZERO SET ADJUSTMENT ON THIS
KIT ALLOWS FOR ADJUSTMENTDOWNTO ZERO
SPEED, THIS ZERO SPEED SETTING MUST NOT
BE USED WHERE THE OPERATOR MAY RELY
ON A MAINTAINED ZERO SPEED. ELECTRICAL

NOISE, IMPROPER WIRING, POWER LINE, OR
MALFUNCTIONING COMPONENTS MAY CAUSE
THE DRIVE TO TURN ON WHILE AT THE ZERO
SPEED SETTING. FAILURE TO OBSERVE THIS
PRECAUTION COULD RESULTIN FATALINJURY.

A JUMpEYT J 2

Jumper J1

Figure 5.18 — Jumpers J1 and J2 on
Switch Receiver Module

Jumper J1

Figure 5.19 — Jumper J1 on
Reference Receiver Module



5.10 Contactor Adapter — The Contactor Adapter Kit
provides a means of connecting the user-supplied M con-
tactor to the Basic Regenerative FlexPak Pius Controller.
Refer to Paragraph 2.4.4 for M contactor specifications.

The Kit is an assembly consisting of an Auxiliary Mounting
Bracket, a power terminal strip, a wire harness and four
screws.

To install the Kit, follow these procedures.

Step 1 — Orient the Auxiliary Mounting Bracket (Refer to
Figure 5.2.) over the Basic Controller aligning the mounting
holes. Secure the Bracket with the provided washers and
screws. Make sure the washer teeth are firmly embedded
in the Chassis to provide proper ground.

Step 2 — Orientation of the harness connectors is impor-
tant. Place the left harness connector over the Regulator
pins marked RELAY with the blue wire with the pin called
out as BLU.

Step 3 — Wire the user-supplied M contactor to the kit
terminal strip according to Figure 5.20.
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BRACKET

Figure 5.20 — Connecting User-supplied M Contactor




Section 6
TROUBLESHOOTING

6.0 General — This Section details troubleshooting infor-
mation for the Regenerative FlexPak Plus controlier. Its
organization is as follows:

e General troubleshooting concepts (Paragraphs 6.1,
6.2, 6.3 and 6.4)

® Specificsymptom/probable cause/recommended pro-
cedures (Paragraph 6.5)

¢ Reference schematics of the controlier (Paragraph 6.6)

DANGER
CONTROLLER EQUIPMENT IS AT LINE VOLTAGE
WHEN A-C POWER IS CONNECTED TO THE
POWER UNIT IN THE REGENERATIVE FLEXPAK
PLUS CONTROLLER. THUS, A-C POWER MUST

BE REMOVED FROM THE UNIT BEFORE IT IS
SAFE TO TOUCH THE INTERNAL PARTS OF THE
REGENERATIVE FLEXPAK PLUS. PERSONAL
INJURY MAY RESULT UNLESS POWER IS
REMOVED.

DANGER
THE REGENERATIVE FLEXPAK PLUS CONTROL-
LER SHOULD BE SERVICED ONLY BY QUALIFIED
ELECTRICAL MAINTENANCE PERSONNEL FA-
MILIAR WITH THE CONSTRUCTION AND OPER-

ATION OF ALLAPPLICATION EQUIPMENTIN THE
SYSTEM. PERSONAL INJURY AND/OR EQUIP-
MENT DAMAGE MAY OCCUR IF INDIVIDUALS
ARE NOT FAMILIAR WITH THE HAZARDS RE-
SULTING FROM IMPROPER OPERATION.

In addition to step-by-step troubleshooting procedures,
there are some generalized comments that should be kept
in mind at all times. These may be divided into wiring errors
(Paragraph 6.1), incoming a-c line problems (Paragraph
6.2), motor problems (Paragraph 6.3) and mechanical prob-
lems (Paragraph 6.4).

6.1 Wiring Errors — The single most common problem
preventing normal d-c drive operation is incorrect wiring
within a system. A maintenance person should spend at
least five minutes carefully looking over the wiring before
taking active steps involving tests and replacement. Re-
member that a loose or grounded wire can occur in a
controller that had previously been functioning correctly if
initial wiring techniques were poorly performed.

For those not familiar with proper Regenerative FlexPak
Plus controller wiring, other Sections in this manual may
be consulted. For more complex problems, Section 5 may
be used to uncover wiring problems in the optional Modifi-
cation Kits.

6.2 A-C Line Problems — The following are typical prob-
lems located on the incoming a-c line:

e A-c line voltage incorrect for the specific controller,
which may operate on 115 or 230 VAC.
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e Main disconnect switch contains fuses improperly
rated for the drive. (The fuses must be large enough to
prevent nuisance tripping yet smali enough to protect
the circuit and equipmentonthe circuit.) Refer to Table
3.A

® A.c conductors must be of adequate size for the appli-
cation. Refer to Table 3.A.

e If an isolation transformer is used, it must be sized
according to the requirements of the drive system. The
transformer itself must be wired for the correct output
voltage (115/230 VAC)inrelationto the Regenerative
FlexPak Plus controller.

6.3 Motor Problems — Do not overlook the possibility that
the malfunction may be located in the drive motor. The
following steps should become part of a troubleshooting
routine:

e Recheck all motor connections for firmness and cor-
rect identification.

e Check that no obvious grounds have occurred on any
of the wires. However, do not use a megger when
checking for grounds unless the motor wiring to the
Regenerative FlexPak Plus controller is completely
disconnected.

* Avolt-ohmmeter (VOM) may be used for ground check-
ing without disconnecting conductors to the Regen-
erative FlexPak Plus controller.

® Check the field windings for open or short conditions.

e Check continuity through the armature and brushes.
Use terminals A1 and A2 at the Complete Controller
(terminals 45 and 47 at the Basic Controller) as test
points.

6.4 Mechanical — It may be that the malfunction is a
simple mechanical problem. The load on the drive motor
may be too large, or it may have too high an inertia. The
results are long stopping times and current-limit starting
demands. Thus, the freedom of motion of the load device
should be considered.

6.5 Controller Malfunctions — Tables 6.B and 6.C pre-
sent an organized troubleshooting sequence based on a
symptom/probable cause/suggested procedure approach.
Theydevelop from the most simple, obvious malfunction to
more complex ones.

Note that Reliance Electric color codes the wires to aid the
identification of pin numbers, that is, locations. Table 6.A is
a listing of these number-color combinations. These colors
will be helpful in the following troubleshooting procedures.

6.6 Schematics, Diagrams — In order to aid with the
troubleshooting process, various schematics and diagrams
are included. Note that these drawings are the latest revi-
sions as of the date of publication of this manual. The
manufacturer cannot guarantee that subsequent changes
will not occur; although, if any do, they should be minor. In
cases of doubt, contact your local Reliance Electric Sales
Office or Distributor.




Included are the following drawings:

e Figure 6.1 which is a simplified control circuit sche-
matic for a controller.

® Figure 6.2 which is a timing chart for the relay control
sequencing used with this controlier.

® Figure 6.3 which is a copy of the screen used to mark

~the Regulator Module. It is useful in identifying loca-

tions on the board. Note that areas where optional
Modification Kits fit are marked with heavy lines.

® Figure 6.4 which is a schematic for the controller.
¢ Figure 6.5 which is a schematic for the Modification
Kits.

® Figure 6.6 which may be used to locate major assem-
blies in the controller. It also lists various technical
data although all of this information is included in
other parts of the manual.

Controf transformer
secondary winding

24 vAC

D-¢ cireuit

P1 P2 bresker aux.
32 j I 132 l
{RED) {ORG)

2pprox.
24VDC

Figure 6.1 — Control Circuit
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Table 6.A

COLOR CODING SYSTEM

COMPONENTS NO. ® COLOR
Wire Harness — BLUE
M Contactor 38 GRAY

38 BROWN
40 ORANGE
36 GREEN
Thermostat Harness 32 RED
132 ORANGE
232 BLACK
Auxiliary M -39(38) YELLOW

@ Numbers in parentheses are for the Regenerative FlexPak
Plus when they are different from the FlexPak Plus.

START Switch

-+

)
B

4
CLOSE Y ‘erEN y
] mmlmum
I durauon_.i
7
| | OPEN !V CLOSE/'
STOP Switch } } i 4
I | |
I I
' T
| PuLL \ | ' | y oroP
pon A | out
M | | ||
bl
| ! I
| ‘ PULL DROP |
CRReloy 1 | 1 i our |

|
(enables dnve)
0 msec ,‘ 30 msec
{min)
8 msec L— 8
Note: All times + 50% msec

Figure 6.2 — Relay Control Sequencing




Auxiliary M

connects here.

Remote
Operator
Adapter
connects
here.

Connector from M contactor
in Auxiliary Panel or

from Contactor Adapter Kit
connects here.

Gate coupling card
plugs onto 445 thru 19.

Jumper for setting
current feedback.

Route standard twisted pairs
for 1 and 2 current feedback
to right of gate coupling.

\
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Remove J4 if Auto/Manual
selector switch is installed.

Test at Test Meter
Adapter pins only.

Feedback jumpers.

Figure 6.3 — Regulator Module Screen
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Table 6.B

TROUBLESHOOTING SUGGESTIONS FOR THE BASIC CONTROLLER

SYMPTOM

PROBABLE CAUSE

RECOMMENDED PROCEDURES

1. POWER ON/OFF
circuit breaker
trips or fuses
clear when power
is applied.

Incorrect wiring con-
nections to controller;
from controller to
motor; in motor,

Short in Field Supply Kit.

DANGER
IF CIRCUIT BREAKER HAS TRIPPED OR FUSES HAVE CLEARED, USER MUST
DETERMINE IF A FIELD SUPPLY KIT IS PRESENT. (SEE FIGURE 5.10.) IF FIELD
SUPPLY KIT IS PRESENT, THE FIELD SUPPLY KIT AND iTS WIRING MUST BE
INSPECTED FOR DAMAGE. AFTER RE-APPLYING POWER TO THE DRIVE, THE

FIELD VOLTAGE MUST BE RE-CHECKED FOR PROPER VOLTAGE AT MOTOR
TERMINALS F1, F2. IF THIS VOLTAGE IS BELOW 90% OF THE FIELD VOLTAGE
SPECIFIED ON THE MOTOR NAMEPLATE, THE DRIVE MUST NOT BE STARTED
UNTIL PROPER VOLTAGE IS OBTAINED. FAILURE TO FOLLOW THIS PROCE-
DURE COULD RESULT IN OVERSPEEDING THE MOTOR AND/OR THE MA-
CHINERY COUPLED TO THE MOTOR SHAFT AND POSSIBLE FATAL INJURY.

Remove a-c power at the disconnect.

Remove leads to L1, L2, 45, 47 and, if used, F1, F2, on incoming side of controller's 1TB and
2TB. (Refer to Figure 3.4.)

Open the power disconnect switch.

Check for a ground condition at L1/181, L2/182, 45, 47, F1 and F2. Do this at controller
{internal) side of 1TB and 2TB. If a ground is discovered, check wiring connections on POWER
ON/OQFF circuit breaker or fuse block and power disconnect. Also check connection to Power
Cube and motor field terminals F1 and F2.

if no ground exists, examine the controller Chassis for loose wires and/or foreign objects.

If no ground exists and if no foreign objects are discovered, reconnect the incoming conductors
45, 47 and, if used, F1 and F2. Then check for grounds at these terminals.

If a ground is found, it is in the conductors to the motor or in the motor itself.

Disconnect the motor from the conductors at the drive motor.

Test 45, 47, F1 and F2 conductors for a ground. {If one exists, examine connections and insula-
tion for areas where shorts could occur.} t

If no grounds are found in the conductors, check the motor for a ground condition. If a ground is
located here, examine and/or replace the motor, as necessary.

Replace Diode Bridge in Field Supply Kit. Inspect wires and connections to Field Supply Kit.
Replace all damaged wires and connectors.

2. Drive motor does
not start.

Main a-c line discon-
nect not closed; or fuse
blown; or no power
applied ahead of
disconnect.

Drive interlocks pre-
venting operation.

Drive motor thermostat
wires not connected
on controller terminals
32 and 132 on 27B.

External overload
wires not connected on
controller terminals

32 and 132 on 2TB.

D-¢ circuit
breaker open.

Check disconnect switch, fuses in it, and voltage on line.

Verify that all user-installed interlocks are in a state {physical condition and wiring connections})
to allow a start.

e e e e e . —— — ——— — — — — — —— — — — ——— — — —— o——— o]

Check connections to thermostat: at drive motor P1, P2; at controller 32, 132.
Check for open thermostat inside motor. Make a resistance check of thermostat. (It should read
a short, or low resistance, if it is closed.)

Check connections to external overload.
Check for open overload. Make a resistance check to overfoad. (It should read a short, or low
resistance, if it is closed.)

Check for motor ground conditions before resetting.

3. Drive motor does
not run, but CR
pulls up.

(Use this proce-
dure only if con-
troller does not
have optional Test
Meter Adapter
Kit.)

No input signal from
SPEED potentiometer
on Control Station.

ooa

If the controlier does not have an optional AUTO/MANUAL switch, inspect the Regulator
Module to determine that jumper J4 is in place. (The jumper is removed when the AUTO/
MANUAL switch is installed.)

Check the SPEED potentiometer on the Control Station. First, open the power disconnect
switch.

Connect a volt-ohmmeter to the Regulator Module Remote Operator Adapter inputs. Connectone
lead to terminal 28. Connect the other to terminal 20. (Refer to Figure 3.4 for a Remote Station.)
For proper operation, the reading should be 5K ohms.

Disconnect the VOM lead from terminal 20. Connect it to terminal 426.

Turn the SPEED potentiometer from 10 to 0. The resistance should vary from 5K to O ohms. If it
does not, replace the potentiometer.
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Table 6.B
TROUBLESHOOTING SUGGESTIONS FOR THE BASIC CONTROLLER (continued)

SYMPTOM PROBABLE CAUSE RECOMMENDED PROCEDURES
4. Drive motor does No input signal from O First check the main power supplies. This must be done with power applied to the Regenerative
not run, but CR SPEED pot. FlexPak Plus controller.
pulis up.

DANGER
THE PROCEDURE DESCRIBED HERE IS PERFORMED WITH LIVE A-C VOLTAGE
APPLIED TO THE CONTROLLER. USE ONLY ONE HAND TO APPLY VOM LEADS/

(Use this proce-
dure only if
controller has
optional Test
Meter Adapter
Kit.)

PROBES. KEEP YOUR OTHER HAND BEHIND YOU AT ALL TIMES. DONOTHOLD
ONTO THE CONTROLLER FOR SUPPORT. PERSONAL INJURY MAY RESULT IF
THESE PRECAUTIONS ARE NOT TAKEN.

O Connect one lead of volt-ohmmeter to test pin 357 on the Test Meter Adapter Module.

Connect the second lead to test pin 356 on the Module.

The reading should be within the range of 10.8 to 11.5 VDC for normal operation.

Next, remove the lead from pin 356. Place it on pin 456.

The reading should be within the range of +16 to +28 VDC for normal operation.

Next, remove the lead from pin 456. Place it on pin 471.

The reading should be within the range of —16 to —28 VDC for normal operation.

If the proper readings are obtained, the power supplies may be assumed to be operating correctly.

If incorrect readings are obtained, replace the Regulator Module.

Next, check the reference voitage input signal. {This changes in direct proportion to an increase of

SPEED potentiometer voltage caused by a turning of the dial.)

Connect one lead of a volt-ohmmeter to pin 357 on the Test Meter Adapter Module.

Connect the other lead to pin 826, Readings vary from O to +8.2 VDC, depending on the set point of

the SPEED potentiometer dial.

O If novoltage is noted between pins 357 and 826, check to see if jumper J4 on the Regulator Module
is properly placed/removed for the specific controller. (It is to be in place, as factory-shipped, if
there is. no AUTO/MANUAL switch. It is to be removed if there is an AUTO/MANUAL switch.)

O Iif the SPEED potentiometer is functioning normally, and if the J4 jumper is placed/removed, as
necessary, replace the Regulator Module. '

oopooOooooo

0o

5. Drive motor does No output from
not run with CR Power Cube.
relay picked up
and SPEED poten-
tiometer properly DANGER
operating. THE PROCEDURE DESCRIBED HERE IS PERFORMED WITH LIVE A-C VOLTAGE

APPLIED TO THE CONTROLLER. USE ONLY ONE HAND TO APPLY VOM LEADS/

Examine armature wiring. First, open the power disconnect switch.
Check armature wiring for loose connections.
Turn a-c power on again.

onoo

{Use this proce-
dure only if con-
troller does not
have optional Test
Meter Adapter
Kit.})

PROBES. KEEP YOUR OTHER HAND BEHIND YOU AT ALLTIMES. DONOTHOLD
ONTO THE CONTROLLER FOR SUPPORT. PERSONAL INJURY MAY RESULT IF
THESE PRECAUTIONS ARE NOT TAKEN.

O Connect a volt-ohmmeter to terminals 45 and 47 on 1TB. (Refer to Figure 3.4.)

O Place the START/STOP switch in the START position.

O increase the speed reference by turning the SPEED dial in the direction of 10.

0 Thereading across 45 and 47 should be 0 to 30 VDCfor 115 VAC controllers. It should be Oto 180
for 230 VAC controllers.

O if noreading is obtained across 45 and 47, it may be necessary to replace the Power Cube and/or
the Regulator Module. In order to determine which, read on.

Regulator Module sus- O Test the Regulator Module for firing pulses.
pected because no out- O Open the power disconnect switch.
put reading at 45, 47. O Locate the 50uf capacitor at R27-43 and put the voitmeter (—) lead to R27.

O Locate the four diodes on the Gate Coupling board near the words “Gate Coupling Card.” Connect
the (+) meter lead to the anode of the left-most diode (D1). (The anodes are the leads nearest the
pulse transformers and without the |.D. white circle.) Put the voltmeter on a low a-c volt scale.

O Restore a-c power to the controller. Put FORWARD/REVERSE switch in REVERSE.

3 Place the START/STOP switch in the START position.

O Turn the SPEED pot up to about 5.

O The reading on the VOM should be about —0.7 VAC.

8 Turn the START/STOP switch to STOP and remove a-c power.

O Repeat this test with (+) meter lead on the next diode to the right (D2).

O Repeat the test with FORWARD/REVERSE in the FORWARD position and the (+) meter lead on
each of the two right-most diodes (D3 and D4).

O If any of the four readings cannot be obtained, replace the Regulator Module.

o it B i, il it ol o] i i S, S i, v b il e ] i AR S ] i, it s
Power Cubes suspected O Establish that the Power Cubes are receiving pulse inputs at the connector on the Regulator
because no output Module. (Refer to “’‘Reguiator Module suspected,” Symptom 5.)
reading at 45, 47. O If the Power Cubes are receiving pulses yet there is no reading across 45 and 47, determine that

the main contacts on the CR relay are ciosing.

O Inorder to check the contacts, replace the drive motor with a light bulb on the armature wiring at
1TB. (On 230 VAC controllers use two light bulbs in series.)

O if the light does not light, replace the Power Cubes.
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Table 6.B ‘
TROUBLESHOOTING SUGGESTIONS FOR THE BASIC CONTROLLER (continued)

SYMPTOM PROBABLE CAUSE RECOMMENDED PROCEDURES
6. Drive motor does No gate firing pulses. O Turn off power to the controller at the main disconnect.
not run with CR O Connect a volt-ohmmeter lead to test pin 356 on the Test Meter Module.
relay picked up O Connect the second lead to test pin 817. Put the FORWARD/REVERSE switch in the REVERSE
and SPEED poten- position. \
tiometer properly [0 Restore power 1o the controller,
operating.

DANGER
THE PROCEDURE DESCRIBED HERE IS PERFORMED WITH LIVE A-C VOLTAGE
APPLIED TO THE CONTROLLER. USE ONLY ONE HAND TO APPLY VOM LEADS/

(Use this proce-
dure only if
controller has

optional Test PROBES. KEEP YOUR OTHER HAND BEHIND YOU AT ALLTIMES. DONOTHOLD

ONTO THE CONTROLLER FOR SUPPORT. PERSONAL INJURY MAY RESULT IF

Meter Adapter
Kit.) THESE PRECAUTIONS ARE NOT TAKEN.
O Place the START/STOP switch in the START position.
O On the +10 VDC scale of the volt-ohmmeter, an increase of approximately +1 VDC should be
noted.
O Turn off power to the controller.
O Reconnect the volt-ohmmeter to test pins 366 and 816. Put the FORWARD/REVERSE switch in
the FORWARD position.
O Put the START/STOP switch in the START position.
O On the +10 VDC scale of the volt-ohmmeter, an increase of approximately +1 VDC should be
noted.
O If voltage readings increase, the Power Cubes are receiving pulses to its SCRs.
O Make a last check of wiring to the Power Cubes.
O If wiring is correct, replace the Power Cubes.
7. Motor runs but One phase not firing. O Perform the procedure for “Regulator Module suspected,” Symptom 5, because no output
current peaks reading at 45, 47. If all pulses are present, one or more Power Cubes are faulty.
too high.
8. Remote Operator Maifunctioning O Check START/STOP switch, but first remove a-c line power at main disconnect.
Control Station switches. O Connect ohmmeter to terminal 32 on the Remote Operator Adapter.
functions not O Touch probe to terminal 38 on the Remote Operator Adapter.
operating. O Place switch in the START {closed) position.
O If the switch is properly functioning, a short will be seen on the meter.
O Check the STOP function. Place the RUN/JOG switch in the RUN position. Connectthe ohmmeter

to terminals 32 and 35. Place the switch in the STOP position, which should open it if it is
functioning correctly. If there is a short, it willbe seen onthe meter. If there is no short, the circuitis
opened, and the switch is functioning correctly.

O Using similar techniques, test the RUN/JOG switch in the RUN position at terminals 32 and 35.
When the switch is in the RUN position, a short should be read.
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Table 6.C
TROUBLESHOOTING SUGGESTIONS FOR THE COMPLETE CONTROLLER

SYMPTOM PROBABLE CAUSE RECOMMENDED PROCEDURES
1. POWER ON/OFF Incorrect wiring con-
circuit breaker nections to controller; DANGER
trips or fuses 1 from controller to IF CIRCUIT BREAKER HAS TRIPPED OR FUSES HAVE CLEARED, USER MUST
clear when power | motor: in motor. DETERMINE IF A FIELD SUPPLY KIT IS PRESENT. (SEE FIGURE 5.10.) If FIELD

is applied. SUPPLY KIT IS PRESENT, THE FIELD SUPPLY KIT AND ITS WIRING MUST BE
INSPECTED FOR DAMAGE. AFTER RE-APPLYING POWER TO THE DRIVE, THE
FIELD VOLTAGE MUST BE RE-CHECKED FOR PROPER VOLTAGE AT MOTOR

TERMINALS F1, F2. IF THIS VOLTAGE IS BELOW 90% OF THE FIELD VOLTAGE
SPECIFIED ON THE MOTOR NAMEPLATE, THE DRIVE MUST NOT BE STARTED
UNTIL PROPER VOLTAGE iS OBTAINED. FAILURE TO FOLLOW THIS PROCE-
DURE COULD RESULT IN OVERSPEEDING THE MOTOR AND/OR THE MA-
CHINERY COUPLED TO THE MOTOR SHAFT AND POSSIBLE FATAL INJURY.

O Remove a-c power at the disconnect.

O Remove leads to L1, L2, A1, A2 and, if used, F1, F2, on incoming side of controller’'s 1TB and
2TB. (Refer to Figure 3.4.)

O Open the power disconnect switch.

O Check for a ground condition at L1/181, L2/182, A1, A2, F1 and F2. Do this at controiter

{internal) side of 1TB and 2TB. If a ground is discovered, check wiring connections on POWER
ON/OFF circuit breaker or fuse block and power disconnect. Also check connection t¢ Power
Cube and motor field terminals F1 and F2.

O If no ground exists, examine the controlier Chassis for loose wires and/or foreign ijectsA

O If no ground exists and if no foreign objects are discovered, reconnect the incoming conductors
A1, A2 and, if used, F1 and F2. Then check for grounds at.these terminals.

O If a ground is found, it is in the conductors to the motor or in the motor itself.

O Disconnect the motor from the conductors at the drive motor.

O Test A1, A2, F1 and F2 conductors for a ground. (If one exists, examine connections and insula-
tion for areas where shorts could occur.)

O if no grounds are found in the conductors, check the motor for a ground condition. If a ground is
located here, examine and/or replace the motor, as necessary.

r— Short in Field Supply Kit.| O Replace Diode Bridge in Field Supply Kit. Inspect wires and connections to Field Supply Kit.
Replace all damaged wires and connectors.

2. Drive motor does Main a-c line discon- O Check disconnect switch, fuses in it, and voltage on line.
not start. nect not closed or fuse

blown or no power

applied ahead of

disconnect. L

Drive interlocks pre- O Verify that ali user-installed interlocks are in a state (physical condition and wiring connections)
venting operation. to allow a start.

Drive motor thermostat O Check connections to thermostat: at drive motor P1, P2; at controller 32, 132. 7
wires not connected O Check for open thermostat inside motor. Make a resistance check of thermostat. (It should read

on controller terminals a short, or low resistance, if it is closed.}

32 and 132 on 27B.

e —— ——— e, — — — —— —— — — — — — —— —— — — — — — ——

External overload O Check connections to external overioad.
wires not connected on O Check for open overload. Make a resistance check to overload. (it should read a short, or low
controller terminals resistance, if it is closed.)

32 and 132 on 2TB.

e e — — —— —— — — — —— — — — —— — — — — —— —— — — — — —

D-c circuit O Check for motor ground conditions before resetting.
breaker open.
3. Controller's M M contactor O Open the power disconnect switch
contactor not malfunctioning. O Examine M contactor for firm seating.
picking up when O Onthe M contactor, connect anohmmeter onthe brown (location 38) and black (location 65) wires.
START switch is A short should be read.
pressed (closed). O Connect the ohmmeter on the biue wire and the yellow (39) wire. The reading should be approxi-

mately 230 ohms.
O If these readings cannot be obtained, replace the M contactor. (Refer to Table 7.A.)

FORWARD/REVERSE O Examine Remote Operator Adapter on Regulator Module for firm seating and proper wiring and pin

Continue this switch malfunction. connections. (Refer to Figure 6.3.)
symptom on next O Test FORWARD/REVERSE switch. With an ohmmeter, test 67 (purple) against 56 (blue} and 71
page. (white) against 67 (gray). Meter should indicate O ohms.
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Table 6.C

TROUBLESHOOTING SUGGESTIONS FOR THE COMPLETE CONTROLLER (continued}

SYMPTOM

PROBABLE CAUSE

RECOMMENDED PROCEDURES

3. Controller’'s M
contactor not
picking up when
START switch is
pressed {(closed).
{Continued)

M contactor
malfunctioning.

]

a

a

Onthe Auxiliary M pins located on the Regulator Module, connect an ohmmeter. Place itonthe pin
39 and pin 67.

Place the FORWARD/REVERSE switch in the FORWARD position. The reading should be
approximately 500 ohms if it is operating properly.

Without changing test points, place the switch in. the REVERSE position. The reading should be
about 500 ohms if it is operating properly. If a short is observed, remove jumper J9 and repeat the
test.

If a 500-ohm resistance reading cannot be obtained when the switches are open, the M contactor
is malfunctioning and must be replaced.

4. M contactor picks
up but remains
in only when
START pushbut-
ton is pressed
and held in.

RUN/JOG switch is
in JOG position.

CR reiay not picking up.

DANGER
THE PROCEDURE DESCRIBED HERE 1S PERFORMED WITH LIVE A-C VOLTAGE
APPLIED TO THE CONTROLLER. USE ONLY ONE HAND TO APPLY VOM LEADS/

PROBES. KEEP YOUR OTHER HAND BEHIND YOU ATALLTIMES. DONOTHOLD
ONTO THE CONTROLLER FOR SUPPORT. PERSONAL INJURY MAY RESULT IF
THESE PRECAUTIONS ARE NOT TAKEN.

Appty a-c power to the controller.
Place the RUN/JOG switch in the RUN position.

Connect a volt-ohmmeter on the Remote Operator Adapter. Place it on terminali 35.

Connect the second probe to the blue wire connected to the Regenerative FlexPak Plus M
contactor.

The reading should be +24 VDC for normal operation. (Refer to Figure 6.4 to see the logic of this
test.)

Next, shift the probe from terminal 35 to terminal 38 on the same terminal board. However, leave
the second probe where it is.

Press the START switch. The reading should be approximately 24 VDC for normal operation. (Refer
to Figure 6.4 to see the logic of this test.)

Pressthe START/STOP switch to STOP, and then START. A 24 VDC (approximate) reading should
continue to appear. If it does not, the CR relay is not picking up. In this case, replace the Regulator
Module.

5. Drive motor does
not run, but M
contactor and
CR pult up.

(Use this proce-
dure only if con-
troller does not
have optional Test
Meter Adapter
Kit.}

No input signal from
SPEED potentiometer
on Control Station.

ooo

If the controller does not have an optional AUTO/MANUAL switch, inspect the Regulator
Module to determine that jumper J4 is in place. (The jumper is removed when the AUTO/
MANUAL switch is installed.)

Check the SPEED potentiometer on the Control Station. First, open the power disconnect
switch.

Connect a volt-ohmmeter to the Regulator Module Remote Operator Adapter inputs. Connectone
lead to terminal 28. Connect the other to terminal 20. (Refer to Figure 3.4 for a Remote Station.}
For proper operation, the reading should be 5K ohms.

Disconnect the VOM lead from terminal 20. Connect it to terminal 426.

Turn the SPEED potentiometer from 10 to O. The resistance should vary from 5K to 0 ohms. If it
does not, replace the potentiometer.

6. Drive motor does
not run, but M
contactor and
CR pull up.

(Use this proce-
dure only if
controller has
optional Test
Meter Adapter
Kit.)

No input signal from
SPEED pot.

oogoooooooag

oo

First check the main power supplies. This must be done with power applied to the Regenerative
FiexPak Plus controller.

DANGER
THE PROCEDURE DESCRIBED HERE IS PERFORMED WITH LIVE A-C VOLTAGE
APPLIED TO THE CONTROLLER. USE ONLY ONE HAND TO APPLY VOM LEADS/

PROBES. KEEP YOUR OTHER HAND BEHIND YOU ATALLTIMES. DONOTHOLD
ONTO THE CONTROLLER FOR SUPPORT. PERSONAL INJURY MAY RESULT IF
THESE PRECAUTIONS ARE NOT TAKEN.

Connect one lead of volt-ohmmeter to test pin 357 on the Test Meter Adapter Module.

Connect the second lead to test pin 356 on the Module.

The reading should be within the range of 10.8 to 11.5 VDC for normal operation.

Next, remove the lead from pin 356. Place it on pin 466.

The reading should be within the range of +16 to +28 VDC for normal operation.

Next, remove the lead from pin 456. Place it on pin 471.

The reading should be within the range of —16 to —28 VDZ for normal operation.

If the proper readings are obtained, the power supplies may be assumed to be operating correctly.
If incorrect readings are obtained, replace the Regulator Module.

Next, check the reference voltage input signal. (This changes in direct proportion to an increase of
SPEED potentiometer voltage caused by a turning of the dial.)

Connect one lead of a volt-ohmmeter to pin 357 on the Test Meter Adapter Module.

Connect the other lead to pin 826. Readings vary from Oto +8.2 VDC, depending on the set point of
the SPEED potentiometer dial.

if no voltage is noted between pins 357 and 826, check to see if jumper J4 on the Regulator Module
is properly placed/removed for the specific controller. (It is to be in place, as factory-shipped, if
there is no AUTO/MANUAL switch. It is to be removed if there is an AUTO/MANUAL switch.)

If the SPEED potentiometer is functioning normally, and if the J4 jumper is placed/removed, as
necessary, replace the Regulator Module.
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Table 6.C

TROUBLESHOOTING SUGGESTIONS FOR THE COMPLETE CONTROLLER (continued)

SYMPTOM

PROBABLE CAUSE

RECOMMENDED PROCEDURES

7. Drive motor does
not run with M
contactor picked
up and SPEED
potentiometer

properly operating.

(Use this proce-
dure only if con-
troller does not
have optional Test
Meter Adapter
Kit.}

No output from
Power Cube.

Regulator Module sus-
pected because no out-
put reading at A1, A2.

Power Cubes suspected
because no output
reading at A1, A2.

O Examine armature wiring. First, open the power disconnect switch.
O Check armature wiring for loose connections.
O Turn a-c power on again.

DANGER
THE PROCEDURE DESCRIBED HERE IS PERFORMED WITH LIVE A-C VOLTAGE
APPLIED TO THE CONTROLLER. USE ONLY ONE HAND TO APPLY VOM LEADS/

PROBES.KEEP YOUR OTHER HAND BEHIND YOU AT ALLTIMES. DO NOTHOLD
ONTO THE CONTROLLER FOR SUPPORT. PERSONAL INJURY MAY RESULT IF
THESE PRECAUTIONS ARE NOT TAKEN.

Connect a volt-ohmmeter to terminals A1 and A2 on 1TB. (Refer to Figure 3.4.)

Place the START/STOP switch in the START position.

Increase the speed reference by turning the SPEED dial in the direction of 10.

The reading across A1 and A2 shouid be O to 90 VDC for 115 VAC controllers. It should be O to 180
for 230 VAC controllers.

If no reading is obtained across A1 and A2, it may be necessary to repiace the Power Cube and/or
the Regulator Module. In order to determine which, read on.

Test the Regulator Module for firing puises.

Open the power disconnect switch.

Locate the 50uf capacitor at R27-43 and put the voltmeter (—) lead to R27.

Locate the four diodes on the Gate Coupling board near the words “‘Gate Coupling Card.” Connect
the (-+) meter lead to the anode of the left-most diode (D1). (The anodes are the leads nearest the
pulse transformers and without the 1.D. white circie.) Put the voitmeter on a low a-c volt scale.
Restore a-c power to the controller. Put FORWARD/REVERSE switch in REVERSE.

Place the START/STOP switch in the START position.

Turn the SPEED pot up to about 5.

The reading on the VOM should be about —0.7 VAC.

Turn the START/STOP switch to STOP and remove a-c power.

Repeat this test with (+) meter lead on the next diode to the right {D2}.

Repeat the test with FORWARD/REVERSE in the FORWARD position and the (+) meter lead on
each of the two right-most diodes (D3 and D4).

If any of the four readings cannot be obtained, replace the Regulator Module.

0O Establish that the Power Cubes are receiving pulse inputs at the connector on the Regulator
Module. (Refer to “Reguilator Module suspected,” Symptom 7.}
If the Power Cubes are receiving pulses yet there is no reading across A1 and A2, determine that
the main contacts on the M contactor are closing.

oooDOooOoO0D
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[J In order to check the contacts, replace the drive motor with 2 light bulb on the armature wiring at
17B. (On 230 VAC controllers use two light bulbs in series.)
O If the light does not light, replace the Power Cubes.
8. Drive motor does No gate firing pulses. O Turn off power to the controller at the main disconnect.
not run with M O Connect a volt-ohmmeter lead to test pin 356 on the Test Meter Module.
contactor picked [0 Connect the second lead to test pin 817. Put the FORWARD/REVERSE switch in the REVERSE

up and SPEED
potentiometer
properly operat-
ing.

{Use this proce-
dure only if
controller has
optional Test
Meter Adapter
Kit.}

position.
Restore power to the controller.

DANGER
THE PROCEDURE DESCRIBED HERE IS PERFORMED-WITH LIVE A-C VOLTAGE
APPLIED TO THE CONTROLLER. USE ONLY ONE HAND TO APPLY VOM LEADS/

PROBES. KEEP YOUR OTHER HAND BEHIND YOU AT ALLTIMES. DO NOT HOLD
ONTO THE CONTROLLER FOR SUPPORT. PERSONAL INJURY MAY RESULT IF
THESE PRECAUTIONS ARE NOT TAKEN.

Place the START/STOP switch in the START position.

On the +10 VDC scale of the volt-ohmmeter, an increase of approximately +1 VDC should be
noted.

Turn off power to the controller.

Reconnect the volt-ohmmeter to test pins 356 and 816. Put the FORWARD/REVERSE switch in
the FORWARD position.

Put the START/STOP switch in the START position.

On the +10 VDC scale of the volt-ohmmeter, an increase of approximately +1 VDC should be
noted.

If voltage readings increase, the Power Cubes are receiving pulses to its SCRs.

Make a last check of wiring to the Power Cubes.

if wiring is correct, replace the Power Cubes.

o0o
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Table 6.C

TROUBLESHOOTING SUGGESTIONS FOR THE COMPLETE CONTROLLER (continued)

SYMPTOM

PROBABLE CAUSE

RECOMMENDED PROCEDURES

. Remote Operator

Control Station
functions not
operating.

Malfunctioning
switches.

O Check START/STOP switch, but first remove a-c line power at main disconnect.

O Connect ohmmeter to terminal 32 on the Remote Operator Adapter.

O Touch probe to terminal 38 on the Remote Operator Adapter.

Place switch in the START (closed) position.

If the switch is properly functioning, a short wiil be seen on the meter.

Check the STOP function. Place the RUN/JOG switch in the RUN position. Connect the ochmmeter

to terminals 32 and 35. Place the switch in the STOP position, which should open it if it is

functioning correctly. Ifthere is a short, it will be seen on the meter. If there is no short, the circuitis

opened, and the switch is functioning correctly.

O Using similar techniques, test the RUN/JOG switch in the RUN position at terminals 32 and 35.
When the switch is in the RUN position, a short should be read.

ooo

. Motor runs but

current peaks
too high.

One phase not firing.

O Perform the procedure for "Regulator Module suspected,”’ Symptom 7, because no output reading
at A1, A2. If all pulses are present, one or more Power Cubes are faulty.
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MOUNTING DATA POWER CURBES
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oq £

Figure 6.6 — Controller Technical Data



Section 7
REPLACEMENT PARTS

7.0 General — Users should consider maintaining a stock
of spare parts. Refer to Figure 6.6, Controller Technical
Data, for all replacement parts.
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ZA-225a

D-C DRIVES

TRAINING AND AUDIO/VISUAL PRODUCTS

Reliance Electric offers a wide variety of Industrial Training courses for electricians, electronic technicians and engi-
neers who are responsible for the installation, repair and maintenance of production equipment and systems.

Professional quality A/V Programs are also available. These programs have been designed to provide years of effi-
cientin-house training. Available for playback at the user’s convenience, these videotape programs allow individual
or groups to learn or review subjects at any time.

Printed reference materials come with all diagnostic and troubleshooting programs.

Training Courses

No.

Title

D-C DRIVE COURSES
Principles of Industrial Electricity and Electronics

Maintenance and Troubleshooting of Standard D-C Drives

Maintenance and Troubleshooting of Engineered D-C Drives and Systems

D-C Drives Hands-On Troubleshooting Lab

Maintenance and Troubleshooting of MaxPak® Plus Drives
Regional Class — Maintenance and Troubleshooting of D-C Drives and Systems

Maintenance and Troubleshooting of MaxPak lll Drives

Audio/Visual Products

Order No. Title Format Price
D-C DRIVES PROGRAMS
TM2107 | Troubleshooting 3-Phase, Full Wave, Half Control gﬁg“er;‘ y $325
Power Modules using the Oscilloscope AudiotEne
TM2185 Introduction to the MaxPak Plus Drive Videot P 725
TM2186 | Troubleshooting the MaxPak Plus S-6 Power Module V! deotape 995
TM2200 Troubleshooting the S-6 Power Module V! deotape 725
TM2201 Troubleshooting the MaxLine® S-3R Power Module V! deotape 425
TM2202 | Concepts of Regulation V! deotape 725
TM2203 Troubleshooting the MaxLine S-6 Regulator V! deotape 725
TM2239 Troubleshooting the S-6R Power Module V! deotape 725
TM2243 Principles of Field Weakened Motor Speed Control V! deo ape 725
TM2276 | D-C Machine Theory deotape 725
Videotape
VIDEO TRAINING PROGRAMS
VMBAQ01 | Fundamentals of A-C Motors Videotape $495
VMBV001 | Concepts of Digital Controls Videotape 495
VWVS001 | GP2000 Video Training Videotape 495
VWVS002 [ HR2000 Video Training Videotape 495
VWVS005 | Basics of A-C Drives Videotape 495

For details and prices on these courses, audio/visual products and FREE Training Schedule Brochure,

HD-405 contact:

Industrial Training Department
Reliance Electric

35000 Curtis Boulevard
Eastlake, Ohio 44095

Call Toll Free:

800-RELIANCE

(800-735-

4262)

Data or Prices subject to change without notice.
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