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WARNING

NEVER WORK ON THE CONTROLLER ,MOTOR ,
OR ANCILLARY EQUIPMENT WITHOUT FIRST
ISOLATING ALL SUPPLIES TO THE SYSTEM



CONTROLLER WARRANTY

For further details on SSO Controller Warranty and Repair
refer to the Standard Conditions of Sale IA058393C

COPYRIGHT in this document is reserved to SSD Ltd.
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All members of the 540 Series of Armature and Field
Weakening Controllers accept standard supply voitages
in the range 110 to 480 Volts A.C. and provide controlled
D.C. output voltages and currents, suitable for powering
D.C. Shunt Field motors of up to 4DOHP (300Kw) rating.
The motor Armature Controllers include both regen-
erative and non-regenerative models.

Non-regenerative Controllers consist of a fully-
controlled Thyristor bridge with full transient and
overload protection, together with its associated

electronic control circuitry and provide accurate speed
and/or torque control in one direction of rotation.

Regenerative Controllers consist of two fully-controlled,
fully protected Thyristor bridges together with a
sophisticated electronic control system and provide full
four-quadrant control i.e. controlled acceleration and
deceleration, speed and torque in both directions of
rotation.

All models of Armature Controller offer a fixed D.C.
supply for Field excitation, some applications however
require an extended speed or constant horsepower range
of control. For these applications the 540 series includes
a Field Weakening Controller. This consists of a
half-controlled single phase Thyristor bridge with full
transient and overload protection, together with its
associated electronic control circuitry.

In all members of the 540 series the control circuitry is
totally isolated from the power circuitry, thus
simplifying the interconnection of controllers within a
system and improving operator safety. The control
circuitry adjusts automatically to accept supply
frequencies in the range 45-65 Hz and possess high
immunity to mains borne interference. Those Armature
Controllers which employ three phase Main supplies are
phase rotation insensitive.

Other standard facilities of the Armature Controllers
inciude Field failure, overtemperature, fuse failure, line
and synchronisation loss alarms. The Field Weakening
CControllers possess a similar range of protection
including Armature over-voltage and Tacho failure/
reversal alarms. All Controllers provide external
customer enable/ inhibit inputs for safety interlocks etc.

All units of the range are designed for simple and
economical panel mounting using keyhole slots. If it is
necessary to remove the controller from the panel,
disconnection and reconnection is simplified by plug-in
control and auxiliary power connections, leaving only the
Main supply, Earth and Armature connections to be made
by screw connector.

Standardisation of parts, wherever possible throughout
the range reduces the variety of spare parts required to
maintain a multi-drive system. For example, the same
basic control and power supply PCB's are used in all
types of three phase Armature controller.
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Commissioning and the location of faults (both within
the controller and external to it) are greatly assisted by
built in Condition Indicators which show the status of the
various system alarms. Further assistance is available
by use of the optional Diagnostic Test unit type 5570
which provides access to 27 alarms, inputs and principal
circuit nodes throughout the Controlier. This unit, which
is available as a portable hand-held instrument (or in
some cases as an on-board facility), also has output
sockets for the connection of an oscilloscope, chart
recorder or other instruments.

Briefly, the 540 family is as follows: -

540 - Single phase (L.ine to Neutral or Line to
Line), regenerative, four quadrant
Armature Controller. For currents up
to SDA.

541 - As for the 540 but two quadrant,
non-regenerative control.

545 - Three phase, regenerative, four
quadrant Armature Controller. For
currents up to 180A, those rated above
110A being fan force ventilated.

546 - Identical to the 545 but two quadrant,
non-regenerative control only.

547 - Three phase, regenerative, four
quadrant Armature Controller. For
currents up to 360A, all units force
ventilated.

548 - Identical to the 547 but two quadrant,
non-regenerative control only.

550 - Three phase, regenerative, four
quadrant Armature Controller. For
currents up to 720A, all units force
ventilated.

551 - Identical to the 550 but two quadrant,
non-regenerative control only.

5401 - Single phase (Line to Neutral or Line to

Line). Field Weakening Controller for
full strength field currents up to 20A.

In addition to those facilities already mentioned, a
comprehensive range of options and auxiliary equipment
are available for use with all SSD Controllers to allow,
for example, the following modes of control:-

Contactor reversing

Dynamic braking

Multi-drive programming

Programmable process control

Tension/torque contour control

Etc....



GENERAL.

Control Circuits:

(Control Action:

Control Modes:

Speed Control:

Speed Range:

Steady State

Accuracy:

Adjustments:

Protection:

Diagnostics:

Fully isolated from power circuits.

Advanced PI with fully adaptive
current loops for optimum dynamic
performance.

Speed Control.
Current) Control.

Torque (Armature

By tachogenerator feedback as

standard.

100 to 1 typical with tacho feedback.

0.1% typical with tacho feedback.

For all drive parameters on plug-in
‘personality' card.

Interline device networks.

High energy MOV's.

Overcurrent (instantaneous).
Overcurrent (inverse/time).

Field failure.

Tacho failure.

Motor overtemperature.

Stack overtemperature (Forced vent
units).

Thyristor "Trigger" failure.

Line failure.

Zero speed detection.

Standstill logic.

"Sub Cycle" overcurrent trip with
'‘Reset’.

Absolute fault protection by high
speed backup fusing.

Principal circuit node and function
access.

Digital LCD monitoring.

LED circuit state indication.

LED dynamic trend display.

External monitoring/recording/CRT
facilities.

ELECTRICAL RATINGS

Power
Configuration:

550 - Two Anti-parallel three
phase Thyristor bridges
with thyristor arm
fusing.

One three phase fully
controlled Thyristor
bridge with thyristor
arm fusing.

Power Supply:

3-Phase,
insensitive.

45-65Hz, phase rotation
No adjustment required for

frequency change.

Voltage ranges:

Control and Fan
Supply Voltage:

Voltage ranges:

Output Ratings

Nominal Power
Ratings:
(380-415v)

Output Current
Ratings:
(Armature)

Maximum
Ambient
Temperature:
(See Derating
Curve)

Overload Capacity:
(Armature Current)

110-240v )
380-415v ) £10%
440-480v )

Single Phase, 45-65Hz.

110-120v )
)y £10%
220-240v )

235KW (315HP)
300KW (400HP)

560A
720A

350C
(55°C)

110% continuous.

Output Ratings - All Types:

Output Current Rating:
(Field)

Reference Supplies:
(For speed and Current
setpoints)

Unreguliated Supplies:
(#24v nominal)

Zero Speed Relay Drive:

Drive Operational
Relay Drive:

16A

+10V 0.1 at 25mA Max.
-10V £0.1 at 25mA Max.

+22V to +30V at 50mA Max.

+24V (nominal) at 50mA Max.
Transient protected.

+24V (nominal) at SOmA Max.
Transient protected.

The controller requires two sets of fans, one pair of fans
mounted permanently on the unit giving cooling to the
high speed fuses and the components mounted on the
front of the unit, another blower fan mounted separately
as detailed by the installation instruction for force
cooling the thyristor stack and heatsinks. If the user has
a high pressure air supply the blower fan can be omitted
provided ducted air is supplied in accordance with the

installation notes.



MECHANICAL DETAILS

Overall Dimensions:

Height: 920mm Power Terminations: Armature- Busbars each with a
pair of M10 nuts and
Depth: Convertor 198mm bolts.
Air duct 140mm
Total 338mm 3 Phase Busbars with
Supply - captive nuts and
Width: 319mm excluding armature MIl4 screws.
terminals.
350mm including armature Earth - Two M8 stud
terminals. connectors
Weight: Controller - 65Kg Access: Hinge down and lift off
Blower and auxiliary equipment cover over power board
- l4Kg
Hinge down and lift off
Blower 1000m>/hr @ 8mm head cover aver control
Throughput*: *This is the required blower electronics.
throughput to acheive rated
bridge output. Control electronics

independently hinged.
Control Terminations: Plug-on connectors (with
retaining catches)

100%
RATED 85% +
OUTPUT
CURRENT 80% + Force
Ventilated
Units
L L L P
) L) L) -
35 45 55

AMBIENT TEMPERATURE (°C)

DERATING CURVES




Three phase convertors, types 550 and 551.

All members of the three phase convertor range can be
fully specified using a 2! digit numerical order code.
This Product Code appears as the "Model No." on the
convertor rating iabel, an example of which is shown
overleaf.

A rating label is attached to each convertor - on the
inner surface of the right hand side panel, or on the top
cross-member - always check that all specified
parameters are correct.

The 21 digits are split into 10 groups or blocks. The
function and number of digits in each block is given
below:

BLOCK NO. NO. OF DIGITS FUNCTION

1 3 Basic product.

2 4 Output current.

3 1 Input power voltage.

4 1 Field convertor
configuration.

5 Input auxiliary
supply voltage.

[ 3 Speed feedback
calibration.

7 4 Option switch settings.

8 1 Diagnostic option.

9 1 Blower options.

10 2 Special options.

The 9 blocks are defined as follows:

Block 1: 3 digits identifying the basic product.

550 - 3-Phase, 4 Quadrant )
(regenerative) convertor ) Up to
3-Phase, 2 Quadrant ) 720A
(non-regenerative) convertor )

551 -

Block 2: 4 digits

rating.

identifying the DC output current

The digits in this block represent a number
between 000.0 and 999.9. To form the code
from the numbers, the decimal point is
suppressed and leading zeros are added where
necessary.

345.5 AMPERES = CODE 3455
655 AMPERES = 655.0A
= CODE 6550

Examples:

CODE 3400 = 340 AMPERES
CODE 6789 = 678.9 AMPERES

Conversely:

Block 3 1 digit identifying the 3-Phase AC power

voltage.

0 1 2 3 4 S

. . * . [

110v 115v 208v 220v 240v 380v

(3 7 8 9

0 ' v '

415v 440v 460v 480v

Blocgk 4:

Block 5:

Block 6:

Block 7:

1 digit identifying field supply configuration.

0 - Externally supplied full-wave rectifier.
"Field fail" plug fitted in the "Override"
position.

5 - Externally supplied full-wave rectifier.

6 - Externally supplied half-wave rectifier.

8 - 3 phase internally supplied half wave
rectified.

1 digit identifying the contro! supply voltage
(AC).

0 1 2 3 4

110v 115v 208v 220v 240v

3 digits identifying the tachogenerator feed-
back voltage at full speed.

The three digits in this block form a number
between 010 and 999 which represents the
actual tacho feedback voltage, rounded to the
nearest whole number and with leading zeros
added where necessary.

For example: 123 VOLTS = CODE 123

45.6 VOL TS = CODE D46

or conversely: CODE 090 = 90 VOLTS *0.5v

CODE 180 = 180 VOLTS *0.5Vv

4 binary digits identifying the setting of the
four internal option switches.

Each diqit defines the setting of one switch
and can take the value 0 (= OFF) ar 1 (= ON)
as follows:

. First diqgit, switch 1:

0= OFF - Armature current meter
reads modulus.

- Armature current meter
reads *.

1= ON

. Second digit, switch 2:

0= OFF - Standstill logic disabled.
1 = ON - Standstill logic enabled.

Third digit, switch 3:

0= OFF - Setpoint ramp disconnected.
1= ON - Setpoint ramp connected.

. Fourth digit, switch 4:

0= OFF - Setpoint ramp rate 2.5 to 75
seconds.

- Setpoint ramp rate 0.25 to
7.5 seconds.

1= ON



Block 8: 1 digit identifying the On-board diagnostic Biock 10: 2 digits identifying special options.

option.

00 - No special options.
0 - On-board diagnostic unit not fitted. 0l to 98 - Documented special options.
1 - On-board diagnostic unit fitted. 99 - Undocumented special options;

specify requirement.
Block 9 1 digit identifying the biower fan option

0 - Not supplied
S - 501z unit supplied
6 - 60Hz unit supplied

PRODUCT CODE EXAMPLE

In all communications please quote the full Model No. (Product Code) and Serial No. both of which contain important
product information. An explanation of a typical Product Code is shown below.

[ input  Power V 50-60Hz Motor Ammature A. Field Amax,
Supplies Field(int/ext) V 50-60Hz Connections Feedback signal at max speed
Auxiliary V 50-60Hz canmeones  (1ChO/aimatLre isolator)
Model No 550-0450-6-5-4 -1zo- 011~ 1~ 5- 66 ALWAYS check model number and rafing
N 4/ Made in England by SSO Lid., Li Telex§1442
Serial No #

|
*

550 - 6450 - 6 - 5 - 4 - 120 - 1011 -1 - 5 - OO
BLOCK . . . . . . . . .
Convertor Type =550 . . . . . . . . . . .1 . . . . . . . . .
BLOCK . . . . . . . .

Armature Current = 345A .. . . . . . . . . . . ..2 . . . . . . .
BLOCK. . . . . . .
3-Phase supply = 415v e 1 . . . . . . .
Voltage . . . . . . .
BLOCK. . . . . .
Externally supplied e e e e e e e e e e e e e e e e e e .4 . . . . . .
Full-Wave field . . . . . .
BLOCK . . . . .
Auxiliary Supply = 240v e e e e e e e s e e e e e e e e .5 . . . . .
Voltage . - . . .
BLOCK . . B .
Speed Feedback = 120v . . . . . . . . . 4 . i 0 i e i i i e e . .6 . . . .
BLOCK . . .
Option Switches: S1-0ON Y . . .
$2-0FF, S3-0ON, S4-0ON . . .
BLOCK. .

On-Boarddiagnostic . . . . . . . . . . . . . . ... ... e e ...8 .
Unit Fitted . .
BLOCK .
Blower Fan Supplied . . . . . . . ¢ . i i i e e e e e e e e e e e e e e e e s e .
240v ac S50z .

BLOCK
No Special Options L N 1



A. INSTALLATION

The 550/551

units
designed to be mounted onto the back panel in two
slightly different ways.

series of motor control are

a) By piercing the back panel and providing eight
mounting holes, preferably tapped to allow

removal of the convertor. See drawing
HGO49669F .

b) By the use of stand off brackets BAOS0451 as
shown in drawing HGO054248F. The bracket

must be ordered separately.

B. VENTILATION AND COOLING

The cooling of the 550/551 series of motor control
units requires two separate air paths. The main
cooling air is drawn through the convertor by a roof
mounted centrifugal fan. Secondary cooling air is
drawn over the face of the convertor, ie device, fuse
and control board side of the heatsinks, by means of
two axial fans mounted in the convertor structure.

In normal operation at full power the thyristor bridge
produces about 2.5kw of heat which must be removed
through the internai duct and roof mounted fan. It is
important that adequate space is left to allow free
air entry into the transition duct at the rear of the
cubicle, a minimum clear gap of 200mm is
recommended. Of equal importance is the unimpeded
exit of air from the roof of the cubicle, sufficient air
flow can only be provided by the fan if it is working
against a limited back pressure.

A blower fan and ducting are provided by SSD which
ensure that adequate air flow is provided given clear
entry and exit air paths, if however a closed air
system is required for the application, consultation
with SSD Engineering Department would be advisable.

There is some 660 watts transferred from the
convertor into the interior of the enclosure by the
fuses, devices and exposed surface of the heatsinks.
This figure does NOT include any additional heat
provided by the interconnecting busbars and other
drive associated components eg contactors, chokes
etc. It is absolutely essential that this heat is
removed from the cubicle, ventilation of 200m3/hr
will limit the interior ambient temperature rise to
10°C due to the output of the convertor alone. Again
care must be taken to allow free entry and exit of air
to the cubicle, any restriction will limit the
efficiency of the fan.

It can be seen that under normal operation the
convertor is dissipating about 3KW continuously and
the fans are attempting to push this heat into the air
surrounding the cubicle. Consideration must be given
to the effect of this amount of heat on the
surroundings as any significant increase in the
ambient temperature around the cubicle will be
subsequently be reflected in the temperature inside
the cubicle.

10

Should the installation be such that it is desirable to
vent the main air flow path directly out of the
building, this is acceptable provided any ducting
coupled directly to the top of the cubicle is capable
of removing air at 960m>/hr at 8mm head of water.
It is essential that the tep of the convertor is
connected directly to the duct.

C. BASIC WIRING INSTRUCTIONS

The following set of instructions is a description of
the wiring requirements for operation as a basic
speed controller and should be read in conjuction with
the correct wiring diagram. The complexity of drive
appiications precludes the inclusion of diagrams
showing all options, but any drive with specific
options requested at order stage will be supplied with
its appropriate wiring diagrams, which will supercede
the diagrams listed below:

Controller Type Wiring Diagram Number

550 & 551 HJ050217
D.C. shunt motors vary in the complexity and
identification of their terminals. If in doubt, check with
SSD - incorrect wiring to motors is a common com-

missioning problem.

To avoid damaging the drive,

never carry out high

voltage resistance checks on the wiring without first
completely disconnecting the drive from the circuit
being tested.

1.

Power cables must have a minimum rating of 1.1 x
full load current.

Control wiring must have minimum cross-section of
0.75 sgq.mm. (1.5 sq.mm. is preferable outside cubicle
for robustness).

All incoming main power supply connections should
be separately protected by the correct HRC fuses.

A substantial ground or earth connection shouid be
made to the Earth terminal of the drive.

The main contactor should be operated by connecting
the coil to terminals D12 (Line) and D11 (Neutral). If
the coil inrush current on "switch on" is likely to
exceed 4 Amps a suitable slave relay must be used.

The auxiliary or control Power Supply (single phase
50/60Hz) should be connected to terminals D10
{Neutral) and D9 (Line) with the appropriate external
fuse protection. Check that the transformer tapping
on the internal Power Supply printed circuit board is
connected to the correct voltage.

Connect the motor field(-) to terminal D8 and
field(+) to terminal D5. If the drive is used with a
permanent magnet field motor, or if the field is
excited externally, it will be necessary to override
the internal field failure protection circuits. This is
achieved by moving the connector marked "Field
Fail" on the Power Supply printed circuit board to the
"Override" position.
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The type of field connection for which the controller
was built is indicated in the model number code,
Block 4. If the code is 5 or 6, the correct A.C. supply
voltage must be applied to terminais D1 and D4 to
give required field voltage. Special high speed fuses
for the A.C. supply to the field rectifier are mounted
on the Power Supply printed circuit board. Plug on
wire connections from these fuses are used to select
full or half wave field supply.

If the code is 8, the field is supplied from an
internally connected 3 phase half wave bridge no
connections are required to terminals D1 and D4.

The main power supply is connected to bus bar
terminals L1, L2, L3 . These connections should be
made via the correct rated HRC fuses and the
normally open contacts of the main contactor.

The motor armature should be connected to bus bar
terminals A(+) and A(-) (this circuit should be
protected by a D.C. rated fuse or D.C. circuit
breaker if high energy motor loads are present. If in
doubt, consult SSD Engineering Department).

For normal operation the speed demand signal is
connected to the "Setpoint Ramp Input" terminal

A4. This input is scaled so that:-
+10V input = forward speed demand.
-10V input = reverse speed demand.
This *10v demand signal can be generated easily

from an external potentiometer with its ends
connected to the +10V Reference (terminal All) and
the -10vV Reference (terminal Al2). For non-
reversing applications and 2 quadrant controller 551
setpoint input signal only needs to vary from O to
+10 Volts. Terminal Al should be used for the O Voit
connection to the setpoint potentiometer in this
case. The setpoint potentiometer should be between
2K and 10K ohms in value. All connections to the
setpoint circuit should be by means of screened
cable. The screen should be grounded or earthed
ONLY AT THE MOTOR CONTROLLER END.

The tachogenerator speed feedback signal should be
connected with negative to Ov terminal Bl and
positive to tacho input terminal 82, (for forward
motor rotation). It is important that this signal
cable is screened over its entire length. The screen
should be grounded or earthed ONLY AT THE
MOTOR CONTROLLER END. Any other grounding
arrangement may cause problems.

The Main Current Limit is adjustable by means of
potentiometer P7 (under the front cover of the
controller). For normal operation the Main Current
Limit terminal B8 should be connected to the +10V
Reference terminal B3. This gives adjustment on P7
of O to 200% full load current. If external control
of Main Current Limit is required, this is achieved
by applying a variable voltage to terminal B8 so that
0 to 10 Volts gives 0 to 200% F.L.C. (when
potentiometer P7 turned fully clockwise).

Motor Over Temperature sensing devices, such as
thermostats, microtherms or P.T.C. thermistors
should be connected (in series if more than one) to
terminals C1 and C2. If over temperature
protection is not required, terminals Cl and C2
must be linked to allow the drive to run.
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15.

le.
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The Enable and Auxiliary E£nable terminals C5 and
C3 must be connected to C4 in order that the drive
may run. However, external normally closed
interlock contacts may be connected in series with
C3. Interuption of the supply to terminal C3 will
disable the drive and the Ready and Drive
Operational outputs.

NOTE:

The Thermistor/microtherm and Field failure alarms
normally disable the drive only while a fauit exists;
if the fault clears, because the motor cools down for
example, the motor will restart automatically.
However, these alarms can be made to latch the
drive in the disabled state indefinitely by connecting
C3 to CIl0 instead of C4 (any external interlock
contacts connected in the C3 to CI0 link will also
be latched in this manner). In this mode a
Thermistor/microtherm, Field failure or external
interlock alarm condition can only be cleared, and
the motor restarted, by operating the start/stop
controls.

Stop/Start control is normally provided either from
two momentary contacts or from a single holding
contact.

(i) Momentary contacts:-

Connect normally closed STOP contact
between terminals C4 and Cé.

Connect normally open START contact
between terminals C6 and C7.
NOTE: Additional STOP push-buttons should
have normally closed contacts and should
be wired in series with main STOP
push-buttons between terminals C4 and
ceé

(ii) Single holding contact:
Connect between terminals C4 and C7
Open contact to STOP.
Close contact to START.
The blower fan if supplied should be connected to
the auxiliary supply via a set of 4A HRC fuses.

NOTE: The blower fan will be supplied at the
same voltage as is specified for the
auxiliary supply under product code

block 3.

D. NOTES ON WIRING

1. Indicator lamps, annunciators etc, for "Drive On"
condition should be switched by an auxiliary
contact of the main contactor - not by the
controller internal relay.

All connections made to Terminal Blocks A,B and
C MUST BE ISOLATED VOLTAGES.

3. To avoid damaging the drive, never carry out high
voltage resistant checks on the wiring without
first completely disconnecting the drive from the
circuit being tested.
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TERMINAL BLOCK A

OV(SIGNAL)

Zero Volt reference for signal currents only i.e.
currents originating from Terminal Blocks A and
B. Must not be used as a return point for currents
originating from Terminal Block C.

A2 ARMATURE CURRENT COMPENSATION QUTPUT

This output is a Buffered Bipolar Armature
Current Feedback Signal of *l.11v = ¥100% Full
L.oad Current.

This terminal is also used in Field Weakening
applications where it is connected directly to
Terminal A2 of the Field Controiler (Model 5401).

A3 SETPOINT RAMP RESET*

Connect to Ov(Signal) to reset the Setpoint Ramp
Output to zero volts, otherwise leave open
circuit. The reset is instantaneous and
independant of the setting of preset
potentiometers Pl and P2.

A4 SETPOINT RAMP INPUT*

Speed reference input to the Setpoint Ramp
circuit. Maximum input = *10v with respect to
Ov(Signal), input impedance = 200K Ohms. See
also Inverted Subtotal, A8 and Total Setpoint, A10.

A5 SETPOINT RAMP OUTPUT

Under steady-state conditions this output voltage
will equal the input voltage on Terminal A4.
However when the input voltage is changed, the
output will follow at a constant rate dependant
upon the settings of presets Pl and P2. These are
the Positive Rate and Negative Rate
potentiometers, sometimes refered to as Up Rate
and Down Rate respectively. They are adjustable
over the range 0.25 to 7.5 seconds when Option
Switch S4 is ON and 2.5 to 75 seconds when S4 is
OFF. Note that "Positive" and "Negative” do not
refer to the actual polarity of the Setpoint Ramp
Output but to the direction in which it is
changing. For example if the Setpoint Ramp
Input is more positive that its Qutput then the
rate of change will depend on the setting of the
Positive Rate Control. Conversely, if the Input is
more negative than the Output, the rate will
depend on the setting of the Negative Rate
control.

When Option Switch S3 is ON the Setpoint Ramp
Output is summed internally with any inputs
appearing at Terminals A6, A7 and AS. When S3
is OFF the Output is internally isolated from the
other inputs but may be connected externally to
A6, A7 or A9 if required.

The Ramp Output is reset to zero if Terminal A3
is connected to Ov(Signal) or if the Run/Inhibit
signal is in the Inhibit state (LED 6 not lit). See
also Inverted Subtotal, A8 and Total Setpoint, AlD.

A¢

A7

A8

A9

The Ramp Output is reset to zero if Terminal A3
is connected to Ov(Signal) or if the Run/Inhibit
signal is in the Inhibit state (LED 6 not lit). See
also Inverted Subtotal, A8 and Total Setpoint, AlD.

INPUT No.1*

Speed Reference input. Maximum input = XlDv
with respect to Ov(Signal), input impedance = 20K
Ohms. See also Inverted Subtotal, A8 and Total
Setpoint, AlD.

INPUT No.2*

Speed Reference input. Maximum input = *l0v
with respect to Ov(Signal), input impedance = 20K
Ohms. See also Inverted Subtotal, A8 and Total
Setpoint, Al1Q.

INVERTED SUBTOTAL QUTPUT

Equal to the inverted Algebraic sum of Input No.l,
Input No.2 and the Setpoint Ramp Output
provided that Option Switch S3 is ON, otherwise
equal only to the inverted algebraic sum of Inputs
No.l and Input No.2. See also Total Setpoint, AlO.

INPUT No.3*

Inverse Speed reference input. Maximum input
= %l0v, input impedance = 20K Ohms. This input
is of the opposite sense to Inputs No.l, No.2 and
the Setpoint Ramp Input i.e. if maximum forward
speed is required, it can be achieved by applying
+10v, to Input No.l (or Input No.2 or the Setpoint
Ramp Input) or by applying -10v to Input No.3.
See also Total Setpoint A10.

AlD TOTAL SETPOINT QUTPUT

All

Al2

This buffered output is the inverted sum of the
Inverted Subtotal Output and Input No.3. Thus it
is equal to Input No.l, plus Input No.2, plus the
Setpoint Ramp Input (if applicable - see A3 and
A5), minus input No.3. The maximum output is
limited to approximately ilv. In the 551
controller a Total Setpoint signal of +10v
represents a demand for full speed. In the 550
regenerative controller +l0v demands full forward
speed and -10v demands full reverse speed.

+10v PRECISION REFERENCE

Setpoint reference supply. This supply is
short-circuit proof, but for normal operation the
load on Terminal All plus Terminal B9 should not
exceed a total of 25mA.

-10V PRECISION REFERENCE

Setpoint reference supply. This supply is
short -circuit proof, but for normal operation the
load current should not exceed 25mA. This supply
is not normally used in the case of
non-regenerative controllers (type 551).

*These Terminals should be left open-circuit if not used.
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TERMINAL BLOCK B

DV(SIGNAL)

Zero voltage reference for signal current only i.e.
currents originating from Terminal Blocks A and
B. Must not be used as a return point for currents
originating from Terminal Block C.

B2 TACHO INPUT

For 'forward' motor rotation, corresponding to a
positive Total Setpoint signal, the Tacho feedback
voltage at Terminal B2 must be positive with
respect to Ov(Signal). Tacho feedback voltages up
to 200v should be applied direct to Terminal B2
with calibration resistors (mounted on the plug-in
Cablibration Board) selected according to the
formula:-

R19 + R20 = (Full speed Tacho voits - 10)K Ohms.

If the full speed Tacho feedback voltage exceeds
200v an additional calibration resistor must be
added, external to the controller. In this case the
resistors should be selected according to the
formula:-

R19 + R20 + External Cal Resistor
= (Full Speed Tacho volts - 10)K
Ohms,

such that R19 + R20 does not exceed 190K Ohms.

In applications employing DCVT feedback (i.e.
where Product Code Block 10 = 13), the
calibration resistors should be selected according
to the formula:-

R19 + R20 = (DCVT Output Voltage
at Full Speed - 1K
Ohms.

In all cases the calibration resistors should be of a
robust, high stability type.

The input impedance at this terminal depends on
the value of the calibration resistors but will lie
in the range 10 to 50K Ohms (1 to 50K Ohms in
DCVT applications).

B3 CURRENT DEMAND ISOLATE*

Connect B3 to 0Ov(Signal) to cause disconnection
of the current demand signal from the input of
the current loop. This facility may be required in
some Torque Control or special applications
where the Current Demand signal is input to the
Current LLoop via Terminal 85 (See BS and B6).
For Speed Control applications this Terminal is
normally left open circuit.

B4 CURRENT DEMAND QUTPUT*

This Current Demand signal is the output from
the speed loop integrator. It is connected directly
to the input of the Current Loop except when
Current Demand Isolate is at OV (See B3 Terminal
description).

In Speed Control applications the voltage at B4
depends upon the wmotor speed and load
conditions. Zero volts represents a demand for
zero Armature current while +10v and -10v
represent a demand for +200% and -200% of Full
Load Current respectively.

In the case of the 551 Controller the Current

Demand signal must be positive for Armature
current to flow. The maximum level of this signal
is later modified by the Current i_imit circuit
(according to the input voltages at Terminals B7,
B8 and Bl10) before comparison with the Current
Feedback signal.

B85 AUXILIARY CURRENT INPUT*

This Terminal allows direct access to the input of
the Current Loop and is used for some Torque
Control and special applications. An input at this
Terminal will be connected to the input of the
Current Loop if Terminal Bé is connected to
Ov(Signal), Terminal Bl. Connect Terminal B3 to
Ov(Signal) to prevent addition of the Current
Demand signal to the Auxiliary Current Input
Signal. An Auxiliary Current Input of Ov
represents a demand for zero Armature current
while +10v and -10v represent a demand for
+200% and -200% of Full Load Current
respectively. In the case of the 551 controller the
Auxiliary Current Input signal must be positive
for Armature current to flow. The maximum
level of this signal is later modified by the
Current Limit circuit (according to the input
voltages at Terminals B7, B8 and BI10) before
comparison with the Current Feedback signal.

B6 SELECT AUXILIARY INPUT*

If this Terminal is connected to Ov(Signal) any
input at Terminal BS will be connected through to
the input of the Current loop and will be added te
the Current Demand Signal (see also Current
Demand Isolate, Terminal B3). In Speed Control
applications Terminal B6 is normally left open
circuit.

B7 AUXILIARY CURRENT LIMIT (+)*

This input provides independent control of the
positive Armature current limit, from zero up to
the maximum allowed by the Main Current Limit
setting (see B8 Terminal description). If this
facility is not required Terminal B7 should be left
open circuit, in which case Auxiliary Current
Limit (+) is disabled by an internal pull-up resistor
and control reverts to the Main Current Limit.

The control voitage range at Terminal B7 is O to
+10v = 0 to +200% Full Load Current. The input
impedance is approximately 25k Ohms. Because
of the internal pull-up resistor adjustment of the
Terminal voltage can be made by an external
resistor connected between B7 and Ov(Signal).
Alternative methods of control are a
potentiometer (ends connected to B9 and BI,
wiper to B7) or an analogue voltage in the range O
to +10v. Negative voltages MUST NOT normally
be applied to this input.

88 MAIN CURRENT LIMIT

The Main Current Limit provides symmetrical
control of both positive and negative Armature
current limits. If different positive and negative
current limits are required see B7 and B10. When
external control of the Main Current Limit is not
required B8 should be connected to +10v
(Terminal 89). The input voltage at Terminal B8
supplies the Main Current Limit preset
potentiometer P7, thus the actual

*These Terminals should be left open-circuit if not used.
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current limit value depends upon the voltage at
B8 and the setting of P7. Assuming that P7 is set
fully clockwise, the control voltage range at
Terminal B8 is O to +10v - O to ¥200% Full Load
Current (0 to +200% Full L.oad Current in the case
of the 551 controller). A negative input voltage
MUST NEVER be applied to this Terminal.

B89 +10V PRECISION REFERENCE

Setpoint reference supply. This supply is
short-circuit proof but for normal operation the
load on Terminal All plus Terminal B9 should not
exceed a total of 25mA.

B10 AUXILIARY CURRENT LIMIT (-)*

Cl

This input provides independent control of the
negative Armature current limit, from zero up to
the maximum ailowed by the Main Current Limit
setting (see B8 Terminal description). If this
facility is not required (and in all the 551
applications) Terminal BlO should be left open
circuit, in which case the Auxiliary Current Limit
(-) is disabled by an internal pull-up resistor and
control reverts to the Main Current Limit.

The control voltage range at Terminal BiD is O to
-10v = 0 to -200% Full Load Current. The input
impedance is approximately 25K Ohms. Because
of the internal pull-up resistor adjustment of the
Terminal voltage can be made by an external
resistor connected between BI0O and 0v(Signal).
Alternative methods of control are a
potentiometer (ends connected to Al2 and B8l1,

wiper to B10) or an analogue voltage in the range
0 to -10v. Positive voltages MUST NOT normally
be applied to this input.

BUFFERED TACHO QUTPUT

This output has the same polarity as the
Tachogenerator input voltage on Terminal B2 but
is attenuated so that O to £100% Full Speed is
represented by an output of 0 to £10v. The output
is short-circuit proof and may be used to supply
speed indicator or speed sensing circuits up to a
maximum load current of SmA.

Bl12 BUFFERED CURRENT OUTPUT

This output is short-circuit proof and may be used
to supply Armature current Indicators or sensing
circuits up to a maximum load current of SmA.
Modulus or Bipolar outputs are available
depending upon the setting of Option Switch 1.
For centre-zero indicators Sl should be ON (UP)
so that the output is Bipolar i.e. positive and
negative Armature currents are represented by
positive and negative outputs at Terminal B12.

For end-zero indicators Sl should be OFF (DOWN)
so that the ouput represents the Modulus of the
Armature current i.e. both positive and negative
Armature currents are represented by a positive
output at Bl2. In either case an output of 10v
represents an Armature current of 200% Full
Load, 5v represents 100% Full Load Current etc.
In 551 applications the setting of Sl is immaterial
since these units only produce positive Armature
current.

TERMINAL BLOCK C

OV(POWER)

Zero Volt connection for power currents only i.e.
current originating from Terminal Block C. This
terminal must not be used as a return point for
signal currents originating from Terminal Blocks
A and B.

C2 THERMISTOR/MICROTHERM

Motor overtemperature sensors should be
connected between Terminals Cl and C2. The
drive will be disabled if the external resistance
between Cl1 and C2 exceeds 1.8K Ohms %200
Ohms (see C8 and Cl10 Terminal descriptions).
The drive may_restart automatically when the
resistance (ie. motor temperature) falls - see C3
Terminal description. Suitable temperature
sensors are thermostatic switches (e.q.
microtherms) or a pair of series connected P.T.C.
thermistors. If over temperature sensors are not
used Terminals C1 and C2 must be linked.

C3 AUXILIARY ENABLE

This input is normally connected to Terminal C4.
If required, external normally-closed interlock

contacts may be inserted between Terminals C3
and C4.

The drive will be disabled when the input to C3 is
open circuit or if the input voltage is less than
approximately +10v (see C8 and Cl0 Terminal
descriptions).

NOTE:

The Thermistor/microtherm and Field failure
alarms normally disable the drive only while a
fault exists; if the fault clears, because the motor
cools down for example, the motor will restart
automatically. However, these alarms can be
made to latch the drive in the disabled state
indefinitely by connecting C3 to CIl0O instead of
C4 (any external interlock contacts connected in
the C3 to CIO link will also be latched in this
manner). In this mode a Thermistor/microtherm,
Field failure or external interlock alarm condition
can only be cleared, and the motor restarted, by
operating the start/stop controls.

C4 START SUPPLY

This terminal is normally connected to Terminals
C3 and C5 and to the Start/Stop control circuit.

*These Terminals should be left open-circuit if not used.
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1in systerns employing separate momentary
contact Start and Stop switches, C4 should be
connected to the normally closed Stop contact. If
a single maintained contact Start/Stop switch is
used it should be connected between Terminals C4
and C7. The Start supply is present whenever the
Auxiliary Supply is on (see D9 and D10 Terminal
descriptions), provided that an overcurrent Trip
has not occured. If such a Trip does occur the
Start Supply can be restored by operating the
Fault Reset button (under the front cover of
controller), or by applying +24v (from Terminal
Cll) to Terminal C12.

ENABLE

Normally connected to Terminal C4. The drive
will be disabled when this input is open circuit or
when the input voltage falls below approximately
+3v; an input volitage exceeding approximately
+12v will then be required to re-enable the drive.

Cée STOP

In systems employing seperate Start and Stop
controls this Terminal is wired to the common
interconnection point of the two switches. If a
single maintained contact switch is used for
Start/Stop control then no connection should be
made to this Terminal. (See also C4 and C7
Terminal description).

C7 STAR1

When the Start Supply from Terminal C4 is
applied to this Terminal via the Start control, the

internal contactor control relay will be
energised. This in turn will energise the
{external) three phase supply contactor. 1f

separate Start and Stop controls are used C7
should be connected to the normally open,
momentary contact of the Start switch. When
Stop/Start control is by a single maintained
contact it should be connected between Terminals
C4 and C7. See also C4 and Cé Terminal
descriptions.

C8 READY OUTPUT

This is the ouput of a fault detector circuit which
monitors 8 internal Alarm signals. Its output is
approximately +22 to +30 volts at S50mA maximum
and may be used to supply an external indicator or
relay connected between Terminals C8 and Cl.
The drive will run when this output is high (+22v
to +30v) and the Enable input Terminal C5 is high
(+12v to +30v).

The Ready Output will be high when all of the
following conditions are met:-

i) Single phase Auxiliary Supply present, fuse
FS9 good, Calibration and Preset printed
circuit boards correctly inserted.

2) Start instruction issued, contactor control
relay latched, three phase contactor closed.

3) Three phase supply present, fuses FS1 to FSé
all good.

4) Drive synchronised to supply frequency in the
range 45 to 65 Hz.
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5) Field current present (or Field Failure overide
selected) Stack Thermal Trip not open and
stack suppression and fuses ok.

6) Resistance between Terminals
(Thermistor/microtherm) less
imately 1.8K Ohms £200 Ohms.

7) Auxiliary Enable input voltage (Terminal C3)
approximately +10v to +30v.

8) Armature current waveform normal.

Cl1
than

and (2
approx-

Note that if an abnormal current waveform is
detected, Drive Condition Indicator ([LED 4 will
not light. If this occurs press the Fault Reset
button which is located beneath the controller
front cover. Alternatively apply +24v (from
Terminal Cll1) to the Fault Reset (External)
Terminal, Cl2.

C9 ZERO SPEED RELAY DRIVE

This output is intended to supply a 24 volt (D.C.)
relay at an ouput current not exceeding SOmA.
The relay should be connected between Terminals
C9 and Cl; it will be energised when the Speed
Feedback signal is lower that the Standstill
Threshold set by preset potentiometer P4 (P4 has
a range of 0.5 to ¥4% of Full Speed).

Cl0 DRIVE OPERATIONAL RELAY DRIVE

c11

This output is intended to drive a 24 volt (D.C.)
relay at an output current not exceeding 50mA.
The relay should be connected between Terminals
CI10 and Cl; it will be energised when C10 is high
(+24V nominal) and de-energised when CIi0D is low
0oV).

When the Auxiliary Supply is connected to the
drive the relay will energise and will only be
de-energised if the Ready Output (Terminal C8) is
disabled while the Start Supply is present at
Terminal C7.

This output can also be wused to latch the
Thermistor/microtherm, Field failure and
external interlock alarms - see C3 Terminal
description.

The Drive Operational output at Cl0 depends
upon the Stop/Start condition of the drive, as
follows:

(i) When the drive is in the Start condition (Start
Supply present at Terminal C7), the output at
C10 depends upon the Ready Output at C8,
i.e. C10 will be high if C8 is high,

C10 will be low if C8 is low.

(ii) When the drive is in the Stop condition the

output at Terminal C1i0 will always be high,

even though the Ready Output is low.

+24V (NOMINAL)
This is a +22 to +30v unregulated D.C. supply

which may be used to supply the Enable and Fault
Reset (External) inputs.

Cl2 FAULT RESET (EXTERNAL)

If external Fault Reset control is required
connect this Terminal to Terminal CIl! via a
normally open momentary contact.



D1

TERMINAL BLOCK D

AC FIELD SUPPLY

D4 AC FIELD SUPPLY

DS

External A.C. input to the Field Recitifier Bridge.
Controllers with Field Options 5 or 6 (Product
Code Block 4) require an A.C. input to these
Terminals. The actual input required will depend
on the Motor Field rating and the Field Rectifier
configuration. The input voltage may be
calculated as follows:-

For Field Option > (Full-wave Rectifier Bridge):-

Required AC input voltage
= 1.1 x Rated Field voltage

For Field Option 6 (Half-wave Rectifier Bridge):-

Required AC input voltage
= 2.2 x Rated Field voltage

In all Controllers which contain a Field Supply
(i.e. Field Options S and &) the A.C. supply to the
Field Rectifier is internally fused at 16A (fuses
FS7 and FS8).

In the case of option 8 the field is supplied from an
internally connected 3 phase half wave supply which
is fused by the coding fuses at 20A (fuses FSl4, 15,
16). Maximum current is limited to 8A D.C. by the
terminal block.

FIELD (+)

D8 FIELD (-)

Motor Field Connections.

The D.C. output voltage at these Terminals will
depend upon the A.C. supply voltage and the Field
Rectifier configuration.

For controllers fitted with field option 8 the
output voltage may be calculated as follows:

DC output voitage = 0.67 x 3 phase supply voltage
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D9

AUXILIARY SUPPLY (L)

D10 AUXILIARY SUPPLY (N)

Dl1

Mains input to the control supply transformer and
the contactor control relay. The input to these
Terminals is product code dependent - ensure that
the input voltage complies with the selected
control transformer tapping - application of the
wrong supply voltage may cause damage to the
controller.

If at any time the transformer tapping is changed
it is essential that the Controller Rating Label is
amended to show the correct voltage and Block 3
code.

CONTACTOR COIL (N)
This Terminal is internally connected to Terminal

DI0 and provides a connection point for the
contactor neutral wire.

D12 CONTACTOR COIL (L)

D2
D3
Dé
D7

This is the switched output from the contactor
control relay and is derived from the line supply
at Terminal D9. The line supply is internally
fused at 3A (FS9), hence contactors having a high
inrush current during pick-up must be operated
via a suitable slave relay.

NO CONNECTION*
NO CONNECTION>*
NO CONNECTION*
NO CONNECTION*

These unused positions provide additional isolation
between adjacent high voltage Terminals, they
MUST NOT be used as interconnection points for
any control or power wiring.

*NOTE

On field options 5 and 6 terminals D2, 3, 6, 7 do
not exist. The two standard 4 way connectors are
replaced by a 4 way terminal block numbered for
consistancy from right to left D1, D4, D5 and D8
respectively.



BLOCIK DIAGRAM DESCRIPTION

A. R _CONFIGURATION

Three phase power is supplied to the AC input
terminals (L1, 1.2 & L3) of the drive via an external
isolating contactor. The phase rotation (phasing) of
the supply is unimportant. Six semiconductor fast
blow fuses (FSi, 2, 3, 4, 5 and 6) are incorporated in
the package to protect the thyristor stack. Three
auxiliary fuses (Fl4, FI5 & F16) protect the internal
power wiring and indicators fuses FS17 and FSI8
protect the suppression.

The thyristor stack is fully suppressed to prevent
damage caused by over voltage or supply borne
transients.

FIELD SUPPLY

The DC supply for field excitation is available from
terminals D5 (positive) and D8 (negative). It is
obtained from an on board half or full wave diode
bridge rectifier (according to Product Code). The AC
supply for this rectifier is applied through terminals
D1 and D3. The field rectifier is always protected by
two high speed semiconductor fuses (F7 & F8)
contained in the drive, regardless of where the field
AC supply is derived. Non linear surge suppressors
protect the rectifier from supply borne transients.

The field current is measured using a small AC
current transformer to provide an isolated logic
signal which falls to zero and stops the drive in the
event of "field failure"” (Diagnostic 7). The field
failure condition can be over ridden when required by
the internal link labled "Field Fail Override".

AUXILIARY SUPPLY

The auxiliary single phase AC supply which powers
the drive electronics is connected to terminals D9
(line) and D10 (neutral). The line supply is fused via a
3 Amp control fuse (F9) to the multitapped power
supply transformer and to the contactor control retay
within the drive, it also provides the fan supply in
force ventilated units.

CONTACTOR CONTROL

The contactor control relay is operated from the
isolated low voltage drive at terminal C4 via external
Stop/Run pushbuttons. Its suppressed power contacts
provides a switched version of the auxiliary line
voltage on terminal Di2 (line) and D11 (neutral) to
energise the isolating contactor. The contactor
control relay will be de-energised in the event of
detecting abnormally high armature current in the
motor and will hence remove the 3-phase supply from
the drive. Drive Condition Indicator S will be
extinguished and until the Fault Reset push button is
operated (or the external reset from terminal C12)
the isolating contactor cannot be re-energised. The
switching capability of the internal relay is 3 Amps
inductive up to 240V AC max. For contactors with
higher voltage or current ratings, an external slave
relay should be interposed between the internal relay
and the three phase isolating contactor.

SYNCHRONISATION

Isolated synchronising signals to ensure the correct
firing sequence of the six or twelve bridge thyristors
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are derived from the fused 3-phase supply lines via a
signal isolating transformer and two optically coupled
isolators. The synchronising circuits are insensitive
to variation of the following supply parameters:

i) Phase Rotation
ii) Supply voltage (over the range 220-480V 110%)
iii) Supply frequency (over the range $0-60Hz £5%)

This caters for all world wide supply conditions.

If one or more of the supply lines is lost or if a fuse
(FSl4, 15 and 16) ruptures the drive is held in inhibit,
Indicator 3 will extinguish and no power will be
delivered to the load.

THE CONTROL OPERATION
ISOLATION

The drive control circuits are fully isolated from the
Auxiliary and 3-Phase Mains Supplies and this is
indicated on the block diagram by the dotted
isolation boundary on the right;

Armature current is sensed by the 3 line AC

current transformers to provide an isolated

and normalised signal of l.lv = 100% Full

Load.

2. Synchronising
signal AC current transformer
optoisolators.

3. Thyristor gate pulses are independently
isolated by 6 or 12 pulse transformers on the
trigger board.

4, Field current is sensed via an AC current

transformer to provide an isolated field

failure alarm signal.

ie. 1.

signals are provided by a
and two

5. An isolated speed feedback signal is
provided by a tachogenerator or from the
armature voltage via an externally

connected DC voltage transformer. It is
then normalised to 10v = 100% Full Speed.

6. Isolated control power supplies are
generated from the Auxiliary Supply by the
control supply transformer.

7. Control of the 3-phase contactor coil is
isolated by allowing Start and Stop buttons
to operate an internal slave relay driven
from a low voltage (24 Volts nominal)
control signal.

POWER SUPPLIES

Stabilised internal supplies of 15 volts DC
(Diagnostics 1 & 4 respectively) and %10 volts DC
(reference quality) are generated from the single
phase Auxiliary Supply via the control supply
transformer. The external 2i0v DC supplies
(Diagnostics 2 & 3 respectively) are buffered within
the drive. A smoothed unstabilised rail of 24 Volts
DC nominal, is available at terminal Cl1 for higher
current requirements. These rails are protected
against accidental short term overloads and fuse F9
(3A) on the Power Supply P.C.B. protects the wiring.

SPEED REFERENCE

4 Quadrant Operation: The speed signal is ten volts
positive, to ten volts negative, corresponding to full
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A. BEFORE ATTEMPTING TO CONNECT POWER:

CAREFULLY CHECK:

1.
2.
3.
4.
5.

6.
7.

9.

Auxiliary power supply voltage is correct.
Main power supply voltage is correct.
Armature voltage and current ratings.
Field option, voltage and current rating.
All external wiring circuits -

Power connections

Control "

Motor "

NOTE:Completely disconnect the controller
before point to point checking with a
buzzer or when checking insulation
resistance with a megger.

For damage to equipment or wiring.

For loose ends, clippings, drilling chips, etc.,
lodged in the drive or electrical equipment.
Inspect the motor, in particular the
commutator for any extraneous matter. If an
air line is available it is recommended to blow
over the commutator.

Check that the brushes are properly seated and
that the brush spring tensions are adequate. If
possible check that the motor (and vent fan
motor when fitted) can be turned freely by hand.
Blower fan supply is correct.

ENSURE:

1.

2.

3.

That rotation of the machinery in either
direction will not cause a hazard.

That nobody else is working on another part of
the equipment that can be affected by powering
up.

That other equipment will not be adversely
affected by powering up.

B. PREPARATION:

t.

Prevent the Main 3-phase power supply and
single phase auxiliary supply from becoming
connected to the drive by removing the main
external HRC fuses.

Disconnect the load from the motor shaft if
possible.

If there is any doubt about the integrity of a
particular installation, insert a high wattage
resistor i.e. fire elements, in series with the
motor armature.

Check the tachogenerator calibration resistors
and current calibration resistors on the small
plug-in card which is accessible under the front
cover.

NOTE: These resistors should be good quality
2% metal film type.

Tachogenerator calibration:

The two resistors R19 and R20 should be
roughly equal in value and scaled as follows:

For full speed tacho voltages of up to 200 volts:
R19 + R20 = (tacho volts -10)K Ohms
For full speed tacho voltages greater than 200

voits, fit an external resistor, value RE, in
series with the tacho connection to terminal B2
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such that:

(a) R19+R20+RE = (tacho volts -10)K Ohms
AND:

(b) R19+R20 does not exceed 190K Ohms.

DCVT Calibration:

Where DCVT feedback is used instead of tacho
feedback (i.e. Product Code block 9 = 13), R19
and R20 should be roughly equal in value and

should be selected according to the formula:

R1I9+R20 =
Ohms.

(Full speed DCVT output -1)K

Full load armature current calibration:

Armature current is scaled by resistors R123

A,B,C,D and E. The combined value of all

these resistors in parallel should be calculated

as follows:
R123 = 2200

(Full {.oad Amps -1)

Ohms

NOTE: The armature current calibration should
NEVER be changed to increase the
current above the factory set value
without prior consultation with SSD Ltd.

Check the preset potentiometer settings on the
larger plug-in card which is accessible under
the front cover. The potentiometers are
normally factory set to positions which will
provide adequate performance in most
load/controller configurations. It is
recommended that initially the presets are left
in these positions and that fine tuning of the
system is done, if necessary, at the end of the
commissioning process.

The one exception to this is the main current
limit preset; note the setting of this control and
then turn it fully anticlockwise.

The initial setting of the presets should thus be
as follows:

Normal

Pot Initial

No. Description Setting

1. Setpoint ramp up rate Midway
Clockwise rotation gives
more rapid acceleration.

2. Setpoint ramp down rate Midway
Clockwise rotation gives
more rapid deceleration.

3. Zero speed About
It should not be midway
necessary to adjust this
initially on a new
factory tested drive.

4. Standstill thresh Midway

Sets low speed drive
quench level if the
standstill logic switch
is set to position 1.
Clockwise sets lower
speed.



5. Speed proportional 20%

Clockwise increases Clockwise
speed loop gain

6. Speed Integral 20%
Clockwise decreases Clockwise
speed loop integral
time constant

7. Main Current Limit Fully
Clockwise increases anti-
current limit up to clockwise
max. 200% F{.C* short- (zero
term overload current)

8. Current Proportional Midway
Clockwise increase
current loop gain

9. Current Integral Fully
(Clockwise decreases anti-
current loop integral clockwise
time constant

10. Speed (Calibration About
Clockwise increases midway

motor speed

* Full lLoad Current.

Set Option Switch

This is a small 4-toggle (DIL) switch located on
the main control board near to the left-hand
end of the diagnostic socket. To access the
switch it is necessary to remove the push-on
protective panel attached to the Main Control
printed circuit board.

SWITCH S1: Buffered Current Signal
(terminal B12)

UP = ON = Armature current meter reads
* Amps. For applications employing
a centre-zero meter.
DOWN = OFF = Meter reads modulus. For
applications employing a uni-
directional meter.

NOTE:

In the 551 units the Armature Current Meter
will always read +Amps, regardless of the
setting of switch S!, since these convertors
cannot produce negative output current.

Switch 52: Standstill Logic

UP = ON = Standstill logic enabled. This will
disable the drive whenever the Total
Setpoint is zero and the speed is
below the standstill threshold set by
Pa4.

DOWN = OFF = Standstill logic inoperative

Switch S3: Setpoint Ramp Connection

UP = ON = Setpoint Ramp Output internally
summed with Input No.l and Input
No.2.

DOWN = OFF = Setpoint Ramp Output intern-
ally disconnected from the
summing amplifier (but still
available at terminal A5.)
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1.

Switch S4:

UP = ON = Setpoint ramp rate adjustable from
0.25 to 7.5 seconds.
DOWN = OFF = Setpoint ramp rate adjustable
from 2.5 to 75 seconds.

For most applications the switches would be set
as follows:

Sl set UP (ON) = Current meter reads * .
S2 set DOWN (OFF) = Standstill
inoperative.

S3 set UP (ON) = Setpoint ramp connected.
S4 set DOWN (OFF) = Setpoint ramp adjustable
from 2.5 to 75 seconds.

logic

Plug a Diagnostic Test Unit type 5570 into the
socket on the control printed circuit board,
observing correct orientation of the connector
(see Diagnostic Test Facility, section C). This
unit is not essential to the successful
commissioning of a drive but it very much
simplifies the procedure and can save a
considerable amount of time.

C. CHECKING THE DRIVE AND SETTING UP:

When all the preceding steps are completed the
auxiliary power supply can be connected to
terminals D9 and Di0, (but do not connect the
Main 3-phase power supply at this stage).
Immediately check that the correct voltage
appears between D9 and DI10.

Now check:

i) The drive condition indicators - these are
eight LED lamps at the lower right-hand
corner of the Main Control printed circuit
board. LED No's 1, 4, 5 and 8 should be
on.

ii) Check the +24v (nominal) supply at
terminal Cl1 (with respect to Cl) to be
between 22 and 30 volts.

iii) If a Diagnostic Test Unit
available, check the XlSv
switch positions 1 and 4.

(5570) is
supplies at

iv) Check the +10v supply rail:
Switch to diagnostic test point 2 or
measure the voltage between terminals
All (+10V) and A1l (Ov).

v) Check the -10v supply rail:
Switch to diagnostic test point 3 or
measure the voltage between terminals
Al2 (-10v) and Al (Ov).

vi) Check fan and blower option.

If a Diagnostic Test Unit is available, check
that all other test point readings are as shown
in Diagnostic Chart 3.

Check that a speed demand signal is available.
This will normally appear as an input to the
Setpoint Ramp on terminal A4 (diagnostic test
point 11).

Additional setpoint inputs may also appear at:
Input No. 1 (+), terminal A6 (Diag. 12)

Input No. 2 (+), terminal A7 (Diag. 13)
Input No. 3 (-), terminal A9 (Diag. 14)



.Check that all

NOQTE:

The sum of the setpoint voltages appears at
terminal Al0 (Diagnostic 15) as the Total
Setpoint voltage.

If possible, check the polarity of the
tachogenerator signal by rotating the motor
shaft manually in the "forward" direction (ie:
the direction which should correspond to a
positive setpoint at A4):

The voltage at terminal B2 (or Bll) should go
positive.

The voltage at Diagnostic test point 16
should go negative.

Press the "Drive Start" pushbutton or otherwise
initiate START:

The Main 3-phase contactor should pull in
and latch via the control relay within the
drive.

Press the "Drive Stop" pushbutton or otherwise
initiate STOP:

The Main 3-phase contactor should drop out,
de-energised. 1If not disconnect all power
supplies and check the Stop/Start circuit and
contactor wiring.

NOTE:

The Main 3-phase contactor should NEVER
be operated by any means other than the
drives' internal contactor control circuit, as
shown in wiring diagram HJ050217D.

ARNING:

DO NOT PROCEED FURTHER UNLESS THE
STOP/START CIRCUITS AND CONTACTOR
OPERATE CORRECTLY.

Turn off all power supplies to the equipment
and when the whole system is totally isolated
and safe, reconnect the Main 3-phase power
supply.

Turn on Auxiliary single phase supply.
Turn on Main 3-phase supply.

Turn the Speed Setpoints to zero so that the
Total Setpoint voltage is zero (terminal AIlDQ,
Diagnostic 15).

Check that the Main Current Limit preset (P7)
is set to zero (fully anticlockwise).

Initiate “"Drive Start" and immediately check
that the correct field voltage appears between
terminals D5 and D8. Note that this will be
high voltage DC, so procede with extreme
caution. Do not continue if this is not correct,
but switch off all supplies and recheck the
Product Code.

Check that the motor ventilation fan, if fitted,
is rotating in the correct direction. Check the
direction visually as the fan starts since a
centrifugal fan may produce considerable air
flow even when rotating in the wrong direction.

Drive Condition Indicators
except I.LED 7, are lit. Refer to the Diagnostic
section for explanation of the i_.ED functions.
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5.

16.

17.

18.

19a.

In particular note that any exterior interlocks
in the Enable and Auxiliary Enable circuits
will affect the conditions of L.ED's 6 and 8.

Check that the Standstill Logic is switched
OFF (Option Switch 2).

NOTE:

(a) During the following stages (15 and 16) be
ready to stop the drive immediately
should the motor try to overspeed.

(b) Before altering any connections make
sure that all Auxiliary and Main power
supplies are totally isolated from the
drive and equipment and that the motor is
stationary.

Adjust the Speed Setpoint so that the Total
Setpoint voltage is about 0.5 volts (terminal
A10, Diagnostic 15).

Slowly increase the Main Current Limit
setting up to about 20% FLC (i.e. not more
than 1 volt at Diagnostic test position 24).
Since the Total Setpoint is set to 0.5V the
motor speed should increase to only 5% of full
speed. If this speed is exceeded, reversed
connection of the tacho or field is implied,
quickly turn the Main Current Limit (P7) to
zero (anticlockwise).

Disconnect all supplies and reverse either the
field or tacho connections, then reconnect the
supplies and repeat the test. If the motor still
runs out of control check the tacho and the
continuity of its wiring. Proceed only when
this test is satisfactorily completed.

With the Main Current Limit (P7) set to about
20% FLC slowly increase the Total Setpoint
voltage to +1 volt (terminal Al0, Diagnostic
15). The motor should now run at about 10%
Full Speed and LED 7 should light..

NOTE:

When correctly connected and operating
normally at constant speed the Speed
Feedback voltage (Diagnostic 16) will be
equal to the Total Setpoint voitage
(Diagnostic 15) but of opposite polarity.
Under these conditions the Speed Error
voltage (Diagnostic 17) will be zero. if this
condition cannot be achieved, the system is
probably in current limit (this is most likely
at this stage if the load is coupled to the
motor). Increase the setting of the Main
Current Limit (P7) slowly until motor
accelerates to the set speed and the Speed
Error signal falls to zero.

Check the motor direction; if it is incorrect
disconnect all supplies and reverse both tacho
and field connections.

550 drive only:

Adjust the Total Setpoint voltage to about -1V
and check that the motor runs in control in the
reverse direction.

550 drive:
Set the Speed Setpoint to zero and adjust the

Speed Zero preset potentiometer (P3) for
minimum shaft creep. (Alternatively the



19b.

20.

Speed Zero potentiometer may be used to

adjust the balance of maximum speed in
forward and reverse directions).

551 drive:

Set the Speed Setpoint to zero. Turn the

Speed Zero preset potentiometer (P3)
clockwise until the motor shaft turns, then
back-off P3 until the shaft just stops turning.

Gradually increase the Speed Setpoint to

- maximum and check that the shaft speed is

21.

22.

nominally correct. If fine adjustment of the
top speed is required, the Maximum Speed
potentiometer (P10) provides £10% trim.

NOTE:

If the load is connected to the motor it may
be necessary to increase the Main Current
Limit control (P7) setting to achieve full
speed.

550 drive only:

Reverse the Speed Setpoint and check the
maximum reverse speed.

Reset the Main Current Limit (P7) to its
original position, which was noted in part BS
of this procedure. If in doubt set the control
(P7) to 60% clockwise rotation (6V measured
at Diagnostic 24) corresponding to a
maximum armature current of 1.2 times Full
Load. Fully clockwise rotation of P7 (10v
measured at Diagnostic 24) corresponds to an
armature current level of twice full load.

Note that if the drive runs into an overload
condition, the current 1is automatically
reduced on an inverse time characteristic back
to 110% of full load. If the overload facility is
not required, the Main Current Limit
potentio- meter (P7) should be turned
progressively anticlockwise, almost to the
midway position - this will limit the current to
just above Full Load.

D. RUNNING PERFORMANCE ADJUSTMENTS:

Disconnect all supplies and connect the motor
to its load. Set the speed setpoint to zero,
reconnect the supplies and switech on.

Increase the speed setpoint and check that the
drive runs smoothly under load; the speed
should be stable and the armature current
should be steady.

The Proportional and Integral potentiometers
(PS, P6, P8 and P9), as preset by SSD, will
provide stable and responsive performance
under most load conditions. Thus if instability
is observed it is important to first check the
load and couplings:

If there is a cyclic variation of the armature
current check the mechanical couplings to the
load - this is a common cause of apparent
instability in either the speed or motor current.
If speed instability is present check whether
the repetition rate of the instability is related
to any of the mechanical revolution rates of
the load - if it is the instability frequency will
vary with speed. This form of instability may
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be reduced by adjustment of the drive presets,
but total elimination of the problem may
require improvement of the load characteristics.

Instability due to incorrect setting of the drive
control parameters can occur and is
recognisable because its frequency will be
relatively independent of the drive speed. If
this form of instability is present, or if the
application demands that the drive is trimmed
for optimum response, then the stability
controls may be adjusted as follows. Note that
while the speed stability and response may be
improved without the use of a Diagnostic Unit
or Oscilloscope it is difficult to optimise the
current response without such instrumentation.
Consequently, the following procedure assumes
that both instruments are available.

Current Loop Adjustment (P8 and P9)

With all power supplies disconnected,
disconnect the field wires from terminals D5
and D8, labelling each wire clearly so that it
can later be reconnected with the correct
polarity. Transfer the "Field Fail" plug to the
"Overide" position on the Power Supply printed
circuit board.

NOTE:

(i) It is now possible to operate the drive in a
stalled condition. Great care must be
taken not to damage the motor by
overheating. If the motor is fitted with a
force ventilation fan arrange that it is
connected and running during the test. In
any case DO NOT remain in the stalled
condition for long periods.

(ii) Although the field supply is disconnected
the motor may still produce some torque
due to residual or compound field flux. It
is essential therefore, to mechanically lock
the motor shaft, or apply sufficient load to
prevent rotation during the following
procedure.

To achieve Full Load Current it is necessary to
overide the Tacho Failure Alarm/Clamp:
Disconnect the Tacho(+) wire from terminal 82
and then link terminal B2 to *10V (terminal
All, Al2 or B9).

The optimum setting of the Current
Proportional and Integral presets (P8 and P9)
depends, to some extent, on the setting of the
Main Current Limit (P7). Thus P7 should be
correctly adjusted to suit the load, before
adjustment of P8 and P9 is attempted.

When the Main Current Limit control is
correctly set, proceed as follows:

If the Speed Setpoint is applied via the Setpoint
Ramp, set the Ramp Rate presets Pl and P2
fully clockwise and Option Switch S4 UP (ON),
to provide the fastest ramp rate. Set the Speed
Proportional and Integral presets (P5 and Pé6)
fully clockwise to provide the fastest rate of
change of Current Demand signal (observable at
Diagnostic 25).

Connect the Diagnostic Unit to the Control
printed circuit board (accessed via the outer



Ta.

7b.

cover - observe correct orientation of plug into
the socket). Connect the Oscilloscope to the
ouput sockets on the Diagnostic Unit and switch
to Diagnostic 26. This provides access to a
safe, isolated signal representing the armature
current waveform where *l.lv = £100% full load
current.

550 drive:

Reconnect the supplies and switch on. Observe
the armature current waveform while changing
the polarity of the Current Demand signal (by
varying the Speed Setpoint). With each change
of Current Demand polarity the current should
increase rapidly, but without overshoot and
then remain steady. If necessary adjust P8 and
P9 slowly to obtain a Critically Damped
performance, ie. the fastest response possible
without overshoot, as shown in Figure 2 below.
Figures I and 2 show typical armature current
waveforms where P8 and P9 are incorrectly set
and indicate the adjustment required to
improve the drive performance, to conform
with that of Figure 3.

In general, clockwise rotation of the presets
will improve the speed of response, but rotating
the controls too far will tend to introduce
avershoot.

551 drive:

Reconnect the supplies and switch on. While
observing the armature current waveform,
suddenly increase the Current Demand signal by
rapidly increasing the Speed Setpoint from zero
to +10V (then reduce the Setpoint to zero again;
note that the armature current will return more
rapidly to zero if the Speed Zero preset is set
anticlockwise). With each increase of Current
Demand the current should increase rapidly, but
without overshoot and then remain steady. If
necessary adjust P8 and P9 slowly to obtain a
Critically Damped performance, ie. the fastest
response possible without overshoot, as shown
in Figure 3*.

Figures 1* and 2* show typical armature
current waveforms where P8 and P9 are
incorrectly set and indicate the adjustment
required to improve the drive performance, to
conform with that of Figure 3*.

In general, clockwise rotation of the presets
will improve the speed of response, but rotating
the controls too far will tend to introduce
overshoot.

* Note that in 551 non-regenerative drive the
current waveform will increase from zero
instead of the negative value shown in the
figures.

When the Current Loop response adjustment is
completed, switch off the drive and disconnect
all supplies.

REMOVE THE LINK FROM BETWEEN
TERMINAL B2 AND THE 10V SUPPLY AND
THEN RECONNECT THE TACHO(+) WIRE TO
TERMINAL B2.

Transfer the "Field Fail® plug back to its
original position and reconnect the field wires
to terminals D5 and D8, ensuring that they are
replaced in their original positions i.e. with
correct polarity. Remove any mechanical
devices previously used to lock the motor shaft.

FIGURE 1. ARMATURE CURRENT WAVEFORM:
Current Loop controls incorrectly set -
Integral Time Constant too short -
increase Current Loop Integral Time
Constant by rotating P9 anticlockwise.

FIGURE 2. ARMATURE CURRENT WAVEFORM:
Current Loop controls incorrectly set -
Proportional Gain too low - increase
Current Loop Proportional Gain by rotating
P8 clockwise.
- >

FIGURE 3. ARMATURE CURRENT WAVEFORM:

Current Loop Response (P8 & P9) correctly
adjusted.



11.

12.

Speed Loop Adjustment (P5 and P6)

If the Speed Setpoint is applied via the
setpoint ramp turn P1 and P2 fully clockwise
and switch S4 UP (ON). Set the Speed
Setpoint to zero. Switch the Diagnostic Unit
to position 16 so that the Oscilloscope displays
the scaled Tacho Feedback signal (*10v = %
full speed).

Reconnect the supplies and initiate Start.
Apply a small step change (about 20%) to the
Speed Setpoint input and observe the speed

. response. If necessary adjust the Speed

Proportional and Speed Integral presets (P5
and P6) gradually to obtain a Critically
Damped performance i.e. the fastest response
possible without overshoot, as shown in Figure
4, Curve (¢). In general, clockwise rotation of
the presets will improve the rate of response,
but advancing the controls too far will tend to
introduce overshoot. The optimum setting of
PS and P6 will be a compromise between the
two extremes shown in Curves (a) and (b),
Figure 4.

When the Speed l.oop adjustment is completed
reset Option Switch S4 to its original position.

If the Speed Setpoint is applied via the
Setpoint Ramp, then the acceleration and
deceleration rates of the drive, in response to
a change of input, are individually adjustable

i3.

14.

by the Positive and Negative Rate presets, Pl
and P2. The fastest rates are achieved by
setting the controts fully clockwise. The
range of the potentiometers can be selected
by Option Switch S4 to be either 0.25 to 7.5
seconds or 2.5 to 75 seconds to Full Speed.

Reset Option Switch S2 (Standstill Logic) to
its original position. Note that if it is desired
to eliminate shaft creep at zero setpoint in
550 regenerative drive then this switch should
be set to the UP (ON) position. This provides a
"deadband" about zero speed which is
adjustable by the Standstill Threshold preset
(P4) over the range 0.5 to ¥4% of Full Speed.
The armature current will be totally
interrupted when the shaft speed is within the
band set by P4 and the Total Setpoint voltage
is zero, at any other time the drive will
operate normally.

NOTE:

The setting of the Zero Speed preset P3 will
effect the symmetry of operation of the
Standstill Logic about zero.

The drive should now be ready to operate. It
is now essential to check the remaining
control circuitry for correct operation. In
particular, check that all Emergency Stop
buttons and external interlocks work
efficiently.

/- (a) Under Damped.

X% -} o -

SPEED
FEEDBACK
(Diagnostic 16)

\ (b)

\ (c) Critically Damped.
Over Damped.

x%- { - — -

SPEED
SETPOINT
(Diagnostic 15)

FIGURE 4.

TYPICAL SPEED RESPONSE CURVES.




B.

DESCRIPTION OF DIAGNOSTIC TEST UNIT

The drive is fitted with a multi-pin socket near the
lower edge of the Main Control printed circuit board
to allow connection of a type 5570 Diagnostic Test
Unit.

The Diagnostic Test Unit is a small, portable,
plug-in module which when connected to the drive
provides access via a selector switch to 27 internal
test points. - The unit incorporates the following

features.

1. A digital voltmeter to permit accurate
measurement of steady state signals.

2. An analog voltage "Trend indicator" in the

form of a row of LED displays which span
signal levels in the range *i0V. This is a fast
responding indicator which shows the
rmagnitude of rapidly changing signals.

3. A pair of output sockets (standard 4mm) to
enable signals to be monitored externally on
an oscilloscope.

Under normal operating conditions, all signals which
appear on the Diagnostic Test Unit are isolated
from the main power supplies and field and
armature circuits.

On certain models of drive in the 540 series the
Diagnostic Test Unit is also available as a built-in
feature.

DIAGNOSTIC TEST PROCEDURE

The Diagnostic Test Unit should always be used in
conjunction with the drive condition indicators
located on the main control printed circuit board.

In attempting to determine causes of fault
conditions it is essential to follow the normal
setting up procedure for the drive as set out in the
appropriate sections of this manual.

If you reach a stage in the set-up procedure where
the required conditions are not satisfied:

FIRST

Look at the DRIVE CONDITION INDICATORS and
refer to the Indicator Description Chart (Diagnostic
Chart 1)

SECOND

Look at the DRIVE CONDITION INDICATORS and

compare with the Status Recognition Chart
{Diagnostic Chart 2)

THIRD

Check the voltage indicated by the 5570

DIAGNOSTIC TEST UNIT and compare with the
Voltage Measurement Chart (Diagnostic Chart 3)

CONNECTION AND DISCONNECTION OF THE

DIAGNOSTIC TEST UNIT

CONNECTION:

1. Disconnect the Auxiliary and Power Supplies
from the drive.

2. Push back the Retainer/Ejector Lever at each
end of the Control PCB Socket.

3. Insert the Diagnostic Unit Plug into the
Socket, ensuring that Polarising Tab and Slot
are correctly aligned. The Retaining Clips
should close automatically as the Plug is
pushed home.

DISCONNECTION:

1. Disconnect the Auxiliary and Power Supplies
fom the Drive.

2. Push back both Retainer/Ejector Levers,
balancing the pressure applied so that the Plug
is ejected without tilting.



DRIVE CONDITION INDICATORS - DESCRIPTION

LED 1: 1 PHASE (AUXILIARY SUPPLY) ON/OFF
ON: Single phase auxiliary supply on.
OFF: a) Single phase supply or fuse FS9 failed.
b) Presets P(CB or Calibration PC8 not
fitted or not plugged in correctly.
LED 2: 45-65 HZ ENABILE/INHIBIT
ON: Phase locked loop synchronized.
OF F: Phase locked loop not synchronized to main
3-phase power supply.
LED 3: 3-PHASE POWER SUPPLY
ON: 3-Phase power supply connected
OFF: a) 1 Phase or more not connected.
b) Main contactor not closed.
c) Coding fuse failure check FSi4, FSI1S,
FSie.
LED 4: NORMAL/TRIGGER FAULT
ON: Armature Current waveform normal
OFF: Abnormal current waveform detected
indicating failure of an SCR to trigger or
turn on. The drive can only be restarted
after such a fault occurs by either pressing
the "FAULT RESET" pushbutton or
externally by applying +24V (from terminal
(Cl1) to reset terminal C12.
LED 5: NORMAL/OVER CURRENT FAULT

ON: Armature Current Normal

OFF: Armature Current has exceeded 300% full
load. In this condition the main contactor
will be automatically tripped. The entire
system must be checked thoroughly to
ascertain the cause of 'the failure. The
drive can be restarted after such a fault by
either pressing the "FAULT RESET"
pushbutton or externally by applying +24V
(from terminal Cl11) to terminal C12.

34

LED 6: RUN/INHIBIT

LED 8:

ON: Indicates that both "READY" signal (on
terminal C8) and "ENABLE" signal (on
terminal C5 and diagnostic 5) are present.

The drive will now start.

OFF: Either "READY" or "ENABLE" signals have
been removed.

NOTES:

a) The "READY" signal depends upon each of
the foliowing signals being in its enabled
condition:

i) Single phase (auxiliary supply) On/Off
(LED 1)

45-65HZ Enable/Inhibit (LED 2)

iii) 3-Phase (Main Supply) On/Off (LED 3)
iv) Normal/Trigger Fault (LED 4)

V) Motor Thermistor/Microtherm
(DIAGNOSTIC 6)

Field Fail (DIAGNOSTIC 7)*

Auxiliary Enable (DIAGNOSTIC 8)

Start Instruction (DIAGNOSTIC 9)

ii)

vi)
vii)
viii)

b) The "ENABLE" signal depends on the
external connection of +24V (Nominal) to
Enable terminal C5, normalily from START
SUPPLY terminal C4. START SUPPLY is
only present when I.ED 5 is lit.

with  stack
suppression

* Field fail is in series
overtemperature switch and
fuse protection microswitches.

: ROTATING/STANDSTILL

ON: Indicates the motor shaft is rotating.
(Speed signal exceeds STANDSTILL
THRESHOL.D set by potentiometer P4.

Adjustment range 0.5 to 4%).

OFF: Motor shaft speed is less than standstill
threshold.

NORMAL/ALARM

ON: Drive condition normal.

OFF: Drive in fault condition.

NOTES:

a) In the STOP condition the "NORMAL"
signal only requires that the internal supply
rails are present.

In the START condition the "NORMAL"

signal requires the READY signal (teminal
C8) to be present.

b)



RLAGNQSTIC CHARI. 2

DRIVE CONDITION INDICATORS - STATUS RECOGNITION

CONDITION REFERENCE

1 PHASE (AUX) ON/OFF STOP CONDITION

45-65 HZ ENABLE/INHIBIT

3-PHASE (MAINS) ON/OFF

NORMAL/TRIGGER FAULT

. LED ON

O LED OFF

® EITHER

| NORMAL/OVERCURRENT FAULT

ROTATING/STANDSTILL

NORMAL/ALARM

3 4 8 CONDITLIONS/CHECKS

NORMAL STOP COND1T1ON.

NO AUXILIARY SUPPLY.
CHECK:

(1) Auxiliary A.C. supply voltage on terminal D9 with
respect to terminal D10 corresponds to auxiliary
power supply transformer tapping selected on power
board.

(2) Auxiliary supply fuse FS9.

CALIBRATION BOARD NOT FITTED.
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CHECK:

(1) Calibration board inserted correctly.

PRESET BOARD NOT FITTED.

0ee

CHECK:

(1) Preset board inserted correctly.

.. % o . ° 0 © @&\

00e o

DRIVE INCORRECTLY 1NDICATES SHAFT ROTATING.
CHECK:
(L) Speed feedback signal (diagnostic 16).

(2) Voltage appearing on terminal B2 with respect to
terminal Bl.

3) Wiring to terminals B2 and Bl.
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| (4) Preset board potentiometer PlO.
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VE CONDITION INDICATORS -—

US RECOGNITION

CONDITION REFERENCE

START CONDITION

3-PHASE (MALNS) ON/OFF

| NORMAL/OVERCURRENT FAULT

NORMAL/TRIGGER FAULT

. LED ON

RUN/INHIBLT

O LED OFF

ROTATING/STANDSTILL

® ELTHER

NORMAL/ALARM

CONDITLONS/CHECKS
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NORMAL STOP CONDITION.
NORMAL RUN CONDITION.

DRIVE REMAINS IN STOP CONDITION. STATUS LEDS DO NOT
CHANGE WHEN START BUTTON PRESSED.

CHECK:

(1) Drive is receiving Start Instruction (Diagnostic 9)
(2) Continuity of stop line terminals C4 to C6.

(3) Continutiy of start line terminals Cé6 to C7.

ALARM CONDITION - START INSTRUCTION PRESENT BUT DRIVE

NOT RECEIVING 3-PHASE.

CHECK*:

(1) Main contactor is pulled in.

(2) Contactor coil connections (terminals D1l and D12).

(3) Coil voltage is correct.

(4) Coil resistance ie. not open circuit.

(s) All three phases present on drive input terminals L1, L2

and L3. WARNING! High voltages appear on these terminals.

(6) Fuses FS14, FS15, FS16. WARNING! Isolate
Drive from supply before Checking.

ALARM CONDIT1ION - SPECIAL CASE OF ABOVE ONE PHASE ONLY MISSING.

CHECKX*:
items (5) and (6) in H above.

NORMAL RUN CONDITION ~ SHAFT ROTATING.

DRIVE INHIBITED BY 'ENABLE' SIGNAL AT CS5.

CHECK:

(1) Drive enable (diagnostic 5).

(2) Continuity between terminal C5 and start supply C4,
OR C5 and +24V (NOMINAL) supply Cll, as appropriate.

NORMAL RUN CONDLITION - SHAFT STATIONARY

LF INCREASING SETPOINT HAS NO EFFECT THEN:

FOR SPEED CONTROL MODE

CHECK:

(1) Total Setpoint (diagnostic 15) is responding to the
gsetpoint input.

(2) That the Total Setpoint is positive in the 551 unit.

(3) Main current limit (diagnostic 24) is not at zero.

(4) Auxiliary current limits (diagnostics 22 and 23) are not
at zero.

(5) That the current demand is not isolated (diagnostic 19).

(6) Motor armature connections (with supplies isolated).

(7) Tacho connections correct (diagnostics 15 and 16).

(8) Motor not stalled. Diagnostic 26 indicates armature
current.

9 Fuses 1-6 inclusive.

FOR TORQUE (CURRENT) CONTROL ONLY

CHECK:

Items 2, 3, 5, 7 and

(10) Auxiliary current input (diagnostic 20) is not at zero.

(11) Auxiliary current input is selected (diagnostic 21).
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DRIVE CONDITIOI NDICATORS - ST S_RECOGNITION

CONDITION REFERENCE

| 1 PHASE (AUX) ON/OFF START CONDITION

45-65 HZ ENABLE/INHIBIT

3-PHASE (MAINS) ON/OFF

NORMAL/TRIGGER FAULT

) LED ON
O LED OFF

| NORMAL/OVERCURRENT FAULT

|
|
|
i
[
|
|
|
|
1
|
1

|
| RUN/INHIBLT
: | ROTATLING/STANDSTILL ® ELTHER
| NORMAL/ALARM
f

1l 2131415161718 CONDITIONS/CHECKS
f

|
|
[
1
|
|
|
i
|
t
|

00:0!0

| | |

NORMAL RUN CONDITION.

DRIVE INHIBITED BY AUXLLIARY ENABLE, OVERTEMPERATURE

ALARM, FIELD FAILURE ALARM OR INTERMITTENT SUPPLY LOSS.

CHECK*:

(&8 Auxiliary enable (Diagnostic 8).

(2) Thermistor/Microtherm (Diagnostic 6).

3) Field Fail (Diagnostic 7).

(4) Field voltage on terminals D5 and D8.

3 Field circuit continuity (isolate supplies before checking).

(6) Fuses FS7 and FS8 (isolate supplies before checking).

(N Observe LEDs 2 and 3 for intermittent, momentary loss
of supply.

WHERE AC SUPPLY TO THE FIELD RECTLFIER 1S EXTERNAL (FIELD
OPTIONS 4, S AND 6).

CHECK:

(8) AC Voltage on terminal D4 and D1.

(9) Rotation of fans as stack thermal trip is in series
with field fail.

(10) Stack suppression fuses FS17, FS18 as microswitch
indicators are in series with field fail.

FIRST TIME OR SETTINGS HAVE BEEN ADJUSTED INDICATES

EXTREME INSTABILITY. CAREFULLY FOLLOW DRIVE SETTING UP

PROCEDURE . XX

OTHERWISE,

CHECK:

(1) Diagnostic 26. Observe armature waveform on
oscilloscope. If one or more Thyristors is not being
turned on drive will trip.*x

ALARM CONDITION - OVERCURRENT FAULT, IF SETTING UP DRIVE
FOR FIRST TIME OR SETTINGS HAVE BEEN ADJUSTED, INDICATES
EXTREME INSTABILITY. CAREFULLY FOLLOW DRIVE SETTING UP
PROCEDURE . XX

OTHERWISE,

CHECK:

All external connections, in particular, motor supply and
supply connections**

* 1If terminal C3 is connected to ClO these alarm conditioms will
latch, they may be reset by operating the Stop/Start controls.

xx To reset the drive, fault reset must be operated and the drive
restarted.
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RIAGNOSTIC CHART 3

DIAGNOSTIC TEST UNIT - VOLTAGE MEASUREMENTS
==foluelay ool UNIL - VOLTAGE MEASUREMENTS

| | [
| TEST| DIAGNOSTIC TEST POINT DESCR1IPTION | CONDIT1ON | VOLTAGE |
INo. | | | |
| | l 1 |
| | | | [
| 1 | internal +15V Supply | Aux. Power ON | +15v +0.25v |
i | | | Max. 100Hz |
| I | | ripple=25mv |
| | | | peak to peak |
| | | ] [
] i ! | |
| 2 | External +10V Supply | Aux. Power ON | +10V +0.1V {
| | Note: These supplies are buffered from | | Max. 100Hz |
| | internal reference supplies and have a | | ripple=5mv |
| | maximum output current capability of 25mA. | | peak to peak |
| ] | | I
| i . i 1 |
| 3 | External -10V Supply | | -10v +0.1Vv |
| { | Aux. Power ON | Max. 100Hz {
i | | | ripple=5mv |
| | | | peak to peak |
i | 1 | |
| | | | l
| 4 | Internal -15V Supply | Aux. Power ON | -15v +0.25v |
| | | | Max. 100Hz |
| | | | ripple=25mv |
| | | | peak to peak |
| | | 1 [
| | | | |
| 5 | Drive Enable | | i
| | Enable = +24V(Nominal) on terminal C5 | Enable | +7V +a4v |
| | Inhibit = open circuit to terminal CS | Inhibit | < -5v ]
| | I I |
| | | | |
| 6 | Motor Thermistor/Microtherm | Motor temperature correct | +0.5v +0.5v |
| | | Motor over temperature | -14v s1.25v |
| | ] ] [
| i | | |
} 7 | Field Fail | | i
| { Notes: | { |
| | 1.This signal is interlocked with the | Field AND Interlocks | +0.5V +0.5v |
| { internal temperature sensor the internal | Normal i |
| | ACCT connectors and the suppression | Field OR Interlocks | =14V +1.25v |
| | fuse microswitches. | Fail { |
1 | | | |
| | 2.fInternally supplied fields will i | |
H | normally excite when the 3-phase | i |
| | power is connected to the drive i | |
i | i.e. only in the run condition with ] i |
| i the main contactor energised. | | |
| | I [ |
| | 3.Excitation of externally | | |
{ | controlled fields will | | |
| i depend on the application. | ] f
! | i | |
| | 4.Permanent magnet motor, field | | |
| | weakening and remote field supply | | |
| ] applications will employ field failure | | i
] | overide. This will provide | | |
| | a constant 'field normal' signal. | | |
| | | | |
1L 1 I |
| | | | |
I '8 | Auxiliary Enable ! | |
| | Enable = +24V(Nominal) on terminal C3 | Enable | +0.5vV 2+0.5v |
| | Inhibit = Open circuit to terminal C3 | Inhibit | -14v +1.25v |
| 1 | | |
] | I | |
| 9 | Start Instruction | Run | +0.5V +0.5v |
| | | Stop | -14V +1.25v |
| | | | |
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DIAGNOSTIC TEST UNIT - VOLTAGE MEASUREMENTS

This is of opposite polarity to the
difference between the Total Setpoint

speed feedback voltages. The magnitude of
this signal is dependant on the setting of
the Speed Proportional Gain (P5) and includes

any Zero Speed offset value.

and

Run - Variable Signal -

Normal Steady State value -

Stop - Total Setpoint = OV
Total Setpoint # OV

up to +10V
OV Approx

oV +0.2vV
up to +10V

| |
TEST| DILAGNOSTLIC TEST POLNT DESCRIPTION | CONDITLON | VOLTAGE
NO. | | |
{ | 1
| | |
10 | Setpoint Ram eset i |
| Enable = Open circuit to terminal A3 | Ramp Enable AND Run | -14v +1.25V
| Reset to Zero = Connect terminal A3 to Al (OV)| Ramp Reset OR Stop | oV +0.1v
| | [
| Note: Setpoint ramp output is also reset to | |
| zero when run/inhibit LED 6 is out. | |
1 | 1
| | |
il | Setpoint Ramp Input | Variable Input: |
| Connects directly to terminal A4 and | |
| measures the incoming speed demand signal. | 100% forward speed demand. | +1iov
| If terminal A4 is not used the voltage | Zero speed or terminal A4 not used | OV
| measured should be zero. | 100% reverse speed demandX*. | -1ov
L | |
| | |
12 | Input No. 1 | Variable iInput: |
| Connects directly to terminal A6 and i |
| measures the incoming speed demand signal. | 100% forward speed demand. j +1iov
| If terminal A6 is not used the voltage | Zero speed or terminal A6 not used | OV
| measured should be zero. | 100% reverse speed demandX. | -10v
i | i
i | l
13 | input No. 2 | Variable Input: l
| Connects directly to terminal A7 and | ]
| measures the incoming speed demand signal. | 100% forward speed demand. | +lov
| If terminal A7 is not used the voltage | Zero speed or terminal A7 not used | OV
| measured should be zero. | 100% reverse speed demandX. | -10v
1 | |
| 1 |
14 | lnput No. 3 | Variable Input: |
| Connects directly to terminal A9 and measures | |
| the incoming inverted speed demand signal. | 100% forward speed demand. | -1ov
| If terminal A9 is not used the voltage | Zero speed or terminal A9 not used | OV
| measured should be zero. | 100% reverse speed demandX. | +10Vv
| | |
| Note: That input No. 3 is of the opposite | |
| sense to all other speed inputs. | |
1 | |
| | |
15 | Total Setpoint | variable Signal: {
| This is the sum of all the speed demand | i
| signals, i.e. Input No. 1, plus Input No. 2, | 100% forward speed demand. | +1lov
| plus Setpoint Ramp Input (if S3 is closed), | Zero speed. i ov
| minus Input No. 3. | 100% reverse speed demand*. { -1ov
| It is clamped to a maximum output of +11v. { |
] I |
| | |
16 | Speed Feedback | Variable Signal: |
| This is the scaled and buffered tacho- | |
| generator speed feedback signal (under steady | 100% forward speed. | -1ov
| state conditions it should be of opposite | Zero speed. | ov
| polarity but equal in magnitude to the Total | 100% reverse speed*. | +1lov
| Setpoint measured on diagnostic 15). i |
| i ]
1 | |
17 | Speed Error | |
| | |
| | |
i | [
| | |
| | [
| | |
| 1 1

*x 550 drive only.
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DIAGNOSTIC TEST UNIT - VOLTAGE MEASUREMENTS

| | |

{TEST| DLAGNOST1C TEST POINT DESCRIPTION | CONDITION | VOLTAGE
| NO.| | l

| 1 1 1

| | | |

| 18 | Current Demand | [

| | This signal is held to zero except in the run | Run - Variable Signal — 550 | xiov

| | condition when it is released by Main System | |

| | Enable. | - 551 | 0 to +1lovV
| | | |

| | Main System Enable depends on the | Stop - (or Standstill) | ov +0.1v
| | "Run/lnhibit" signal (LED 6) and on the i {

| | Standstill Logic (if switch S2 is closed). i |

| | i |

| | | |

| 19 | Cucrent Demand Isolate | |

| | Connects directly to terminal B3. | |

1 i | |

i | NOTE: 1. For speed control operation leave | Speed control. | -14v +1.25
| { terminal B3 open circuit. | i

| | ] [

| | 2. For current control operation | Current control. | ov +0.1v
| | connect terminal B3 to Bl (0 Volts). | |

| 1 l L

| | | |

| 20 | Auxiliary Current Input | Variable Input (if used): |

] | Connects directly to terminal BS. | |

{ i | Positive Bridge current = 200% FLC* | +10V

{ | Only operational if selected (See | Zero Current. | ov

| | Diagnostie 21). | Negative Bridge current = 200% FLC* | -10V

| | | (550 only) |

| | | |

| | | * FLC = Full Load Current. |

| | | |

| | | |

} 21 | select Auxiliary Input I |

| | Connects directly to terminal B6. | |

| | i |

| | NOTE: 1. To select input connect terminal B6 | Select Input. | ov +0.1v
| | to 0 Volts (terminal Bl). | |

| | | |

i | 2. To disconnect input leave | Pisconnect Input. | -14v #1.25
{ | terminal B6 open circuit. | i

| 1 | I

| | | |

| 22 | Auxiliary Current Limit (Positive) i |

| | Connects directly to terminal B7. | Terminal B7 open circuit. | +12v +2v
| | | |

i | NOTE: 1. This positive current limit only | Variable Input: |

i | operates up to the limit set by the | i

[ i Main Current Limit preset (P7) at | Positive current limit = 200% FLC* | +10V

| i Diagnostic 24. | |

| | | Positive current 1limit zero. | ov

| | 2. 1f no special limit is required i |

| | leave terminal B7 open circuit. | * FLC = Full Load Current. |

| ] | ]

i | | |

| 23 | Auxiliary Current Limit (Negative) | |

| | Connects directly to terminal B1lO. | Terminal B1lO open Circuit | -12v s2v
| | | (see note 3). |

| | NOTE: 1. This negative current limit only | i

| | operates up to the limit set by | Variable Input: i

i | the Main Current Limit preset (P7) | |

| | at Diagnostic 24. | Negative current limit = 200% FLC* | -10V

| l | |

| | 2. 1f no special limit is required | Negative current limit zero. | ov

| | leave terminal B1lO open circuit. | |

[ | | |

i | 3. 1IN ALL 551 APPLICATLONS i |

| | TERMINAL B10 MUST BE OPEN CIRCUIT. | X FLC = Full Load Current. |

| I | 1
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DIAGNOSTIC TEST UNIT - VOLTAGE MEASUREMENTS

DIAGNOSTIC TEST POINT DESCRIPTION

CONDLTION

VOLTAGE

Main Current Limit
Overrides Auxiliary Current Limits
(see Diagnostic 22 and 23).

Scaling: 0 to +10V equivalent to

0 to 200% Full Load Current (FLC).

Characteristics:
(i) When set between O and 5.5V

(0 to 110% FLC*) the set current

is available continuously.

When set between 5.5 and 10V (110 to

200% FLC*) the current is controlled

by an overload inverse time charact-

The absolute limit is fixed

at the set value and the current is

allowed to exceed 110% FLC* for a

short time before it is automatically

cut back to 110%. The time allowed

in this over current region depends

on the magnitude of the overload

e.g. 150% load is permitted for
approximately 30 secs before cut
back starts. 200% load is
permitted for approximately 10
seconds before cut back starts.

(ii)

eristic.

Variable Voltage depending upon

the input to terminal B8

{normally +10V) and the setting

of the Main Current Limit
Potentiometer P7.

0 to +10V

Totel Current Demand (Inverted)

This is the net current demand signal
(inverted).

It is limited by the current limit
settings and the overload inverse

time characteristic.

It is held to zero except in the run
condition when it is released by the
Main System Enable.

The Main System Ensble depends on the
"Run/Inhibit" signal (LED 6) and on the
Standstill logic (if switch S2 is closed).

Variable demand in run condition:

Positive Bridge Current =
Zero Current.

Negative Bridge Current =
{550 only)

In stop condition.

* FLC =

Full Loead Current.

200% FLC*

200% FLCX*

-10v

ov

+10Vv

ov

Current Feedback
Measured armature current signal.

This is an isolated signal which is
directly proportional to the Armature
Current.

Under steady state conditions it should
be of opposite polarity and one fifth the
magnitude of the Total Current Demand
signal at Diagnostic 25.

Variable signal in run condition:

Positive Bridge Current =

Zero current.

Negative Bridge Current =
{550 only)

* FLC =

Full Load Current.

200% FLC*

200% FLC*

+2.2v

ov

-2.2v

Phase Angle
This signal is held to zero except in the

run condition when it is released by Main
System Enable.

Main System Enable depends on the
"Run/Llnhibit'" signal (LED 6) and on the
Standstill Logic (if switch S2 is closed).
Signal value is limited if no tacho-
generator feedback signal is present in
order to help prevent over speeding of
the motor.

[ o e e e e e e e e e e e e e e e e e e e —————— i — — e e b —

Varisble Signel in run condition:

Positive phase angle.
(550 only)

Zero phase angle.
Negative phase angle.

Tacho loss (i.e. No tacho

signal).

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

up to +10V

ov

up to -10V

Limited to
+(4.7V 0.2)
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SPARE.DART INDENTIEICATION LIST

Except where otherwise stated, parts are suitable for all convertors in the range 550 and 551.

PRINTED CIRCUIT BOARDS PART NUMBER
Three Phase Control Board =550, . . Lo, D T T AHO047423U002
=551. . . . . ... Ce e e e e e e, AHO47423U003
Three Phase Trigger Board =550, . .. Lo Ce e e e el AHO047644U002
=551 . . Lo, e e e e e e AHO47644U003
Power Supply Board . . . . . ., . . . T AHO047833U015
Calibration Board. . . ., . . , . ., . . S AHO046789U003
Preset Potentiometer Board . . ., . ., , . . Tt e e e e e e e e e e e e s AHO046821U002
Field Suppression Board. . . . . . * ¢+ s+« . . . ( These P.C.B.'s are Product Code dependent )

FIELD SUPPRESSION BOARD
PART NUMBER

3-PHASE SUPPLY VOLTAGE OPTION
(PRODUCT CODE BLOCK 3)

| I [

| | |

i i |

1 | [

| | |

| 0 - 1llov | |

i 1 - 1i5v i |

| 2 | LAO48620 f

| 3 - 220v | {

| 4 - 240v f |

i 1 |

| | |

I 5 - 380v | LA048621 |

| 6 - 415v i |

i 1 |

| 7 ~ 440v | |

| 8 -~ 460v | LAO48622 {

| 9 — 480v i |

i 1 I
FUSES PART NUMBER
Auxiliary Supply Fuse (FS9), 3A 250v, (1 off used) . . . . . . . .., L. e e e e CHO020033
Coding Supply Fuses (FS14,15 & 16)* (3 off used) - 20A 600v, Ferraz type B77971. . . . ., . CH220024
Field Supply Fuses (FS7 & 8)* (2 off used) Product Code Dependent (Product Code Block 4.)

4 or 5- 16A 600v, Ferraz type A77970. . . . CH260163
8 -8A 440v,Ferraz type G84393 . . . ., . ., . CH200083

Suppression Supply Fuses (FS17 & 18)* (2 off used) - 20A 500v, Ferraz type A76935 . . .. CH2%0024

Main Supply Fuses (FS1, 2, 3, 4, 5 & 6)* (6 off used)

FUSE
PART NUMBER

OUTPUT CURRENT RATING
(PRODUCT CODE BLOCK 2)

CONVERTOR TYPE
(PRODUCT CODE BLOCK 1)

361A to 720Aa (3610 - 7200) CsS049830

[
|
|
1
i
|
550 & 551 I
I

| | |
i I |
| [ !
| L |
| I |
| | |
| 1 [
| | |
I I

i 1

* IMPORTANT NOTE: These are High Speed Semiconductor Protection Fuses, use of any other type invalidates
Warranty and may result in serious damage to the controller.
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SEMICONDUCTORS

Field Bridge . . . « .+ « « « « « + « « & o . )
Field Bridge VDR (1 off used). . . . . . . . . . . . .) These items are Product Code dependent -

Line VDR (6 off used). . . . . . « « « « « « « . . . .) select from the chart below:

3-PHASE SUPPLY
VOLTAGE OPTION
(PRODUCT CODE BLOCK 3)

LINE VDR.
PART NUMBER

FIELD BRIDGE
PART NUMBER

FIELD VDR.
PART NUMBER

| | | | |
| | [ | |
| | | | |
1 | | | |
| L | L |
| { | | |
| 0 - 1llov | | i |
| 1 | | [
| 1 - 115v | | | |
{ | | | |
i 2 | CW047591 | CK047723 | CK049159 |
| | | | |
| 3 - 220v i | | |
| i | | |
| 4 - 240v | | | |
] | | | 1
1 | | | |
| 5 - 380v i i | i
] i CW047076 | CK047692 | CK049160 |
| 6 - 41S5v | | | |
i | 1 1 L
| | | | |
| 7 - 440v | | | |
| | | | |
| 8 - 460V | CW047379 | CK047693 | CKO49161 |
| i | | |
| 9 ~ 480v | | | |
I ] L i 1

Thyristors (6 off used ).These are Product Code dependent and should be selected from the chart below:

QUTPUT CURRENT RATING
3-PHASE SUPPLY {PRODUCT CODE BLOCK 2)
VOLTAGE OPTION

(PRODUCT CODE BLOCK 3)

361 TO 720A
(3610-7200)

| | |
| [ |
| | |
] 1 |
| | i
| | |
| | |
| l |
[ | |
| 0 = 1lov | |
! | |
I 1= 115v ] |
] | |
i 2 | CF049822 |
| I |
I 3 = 220v | |
1 | |
| 4 = 240v [ |
| I i
| | |
| s = 380v 1 |
] | CF049824 |
| 6 = al5v | |
| 1 1
| | |
| 7 = 440v | i
| [ |
| 8 = 460v | CF049826 |
| | |
| 9 = 480v | I
| | ]

* Note that these are all Force Ventilated units.
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ISC EQU PART NUMBER

Mains Transformer® . . . . . . . « + + 4« 4 4 4 4 e s e 4 e 4 4 e e e e e e a4 e e 4. . . . . CO047686
Field Current Transformer* . . . . . . . ¢ ¢ + « « o « « o o o o o « o« o 4 + + « « « « . . . €CO043469
Pulse Transformer®* . . . . . e oo [ Y - ¥-¥4
Main Current Transformer Only — 550 . . . . . . . ¢ + « v « 4 « « + « 4 4 4 4 e e e . . . . €CO0049652
= 551 . 4 i 4 e 4 e 4 e e e e e e e e e e e s e e e e« o+ . . . £O049653

Connector, Female, 4 Way (Complete set of 12). . . . . . . . . . . « +« + « « + « « o« « « « . LAO47525
Connector, Male, 4 Way, P.C.B. Mounting* . . . . . . . . . . . . . + + + « & « « « &« « « . . CIO47088
Front Cover —~ UPPer . . « & + « « « & & o« o « « o« 4 4 o « 4 s« 4 4 e e e e e e+« 4 « . . LAO4TE32
~ LOWEL . . « + « « o 4 e s s e e e e s e e ¥ Co L Kk ¥ 4

Legend Plate Assembly (Incl. W Buttons) - Diagnostic Version (Product Code Block 8 = 1). . . LA0O48630
- Non-Diagnostic Version (Product Code Block 8 = 0). LA048631

W BULLONS. . . . . v 4 v 4 e e e e e e s e e e 4 e e 4 e e e e e e e e e e e e e 4 e+« . . FIO044705
Ribbon Cable Assembly 14 WAY . . . + « « « « 4 4 o o o o o o 4 o o o « o 4 4 4 4 e 4 « + . . CHMO47819
Ribbon Cable Assembly 24 Wa¥ . . « ¢ « + + 4 « o o « « o o 4 4+ 4 4 e e e e e e 4 4 4 + « . . CHMO49620
BOX CLBMPS . . . . « « « o « o « + o o + 4 4 4 4 4 e « 4 4 4 4 4 4 + + 4 e 4 4 4 + « . . . . DHO49834
Microswibtch . . . . . . . . . . L . e i e e e e e e e e e e e e e e e e e e 44 e 4 s . . . DCO434BE
Overtemperature Switch . . . . . . . . . . . o 0 0 b 0 e e e e e e e e e e e e e e e e . DC048854
Blower Fan . . . . + « « « 4« o &« « « 4 = « +« « +» + . .) These items are Product Code dependent -
Blower Fan Capacitor (where applicable). . . . . . . .) select from the chart below:

AUXILIARY SUPPLY
VOLTAGE OPTION
{(PRODUCT CODE BLOCK 5)

STACK FAN (2 OFF) SUPPLY FREQUENCIES BLOWER FAN

I | { | |
1 I i | i
I | i | |
I | I | 1
| | | | |
| i | 1 |
| 0 - 1liov | i | |
I | DL049612 i 50 & 60 Hz | DL044536 |
I 1 - 115V | | | |
| ] ] L |
| | | | |
I 3 - 220V | DLO49611 | 50Hz | DLO44534 i
I L 1 | |
| i | | |
I 4 - 240V | DLO49611 | 60Hz i DLO52575 |
| 1 ] | |

RECOMMENDED MINIMUM SPARES HOLDING

NOTE: For Product Code dependant items ensure that the correct Part Number is used.

1 off Each type of Printed Circuit Board.
2 off Auxiliary Supply Fuse.

4 off Field Supply Fuses.*X

3 off Coding Supply Fuses. *X

4 off Suppression Supply Fuses.*X

120ff Main Supply Fuses . *Xx

4 off Thyristor Packs.

1l off Field Bridge.

* P.C.B. Mounted Components.

*x* These are High Speed Semiconductor Protection Fuses, use of any other type invalidates Warranty and
may result in serious damage to the controller.
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UK REGIONAL OFFICES

SSD Limited,

Thorgate Road,
Littlehampton,

West Sussex BN17 71U
Tel: 0903 721311
Telex: 87142

Fax: 0903 723938

SSD Limited,

Miller House,

Corporation Street,
Rugby,

Warwickshire CV21 2DW
Tel: 0788 62011

Telex: 536249

Fax: 0788 536249

SSD Limited,

4 & 5 Chetham Court,
Winwick Quay,
Calver Road,
Warrington,

Cheshire WA2 8RF
Tel: 0925 572111
Telex: 629852

Fax: 0925 445567

SSD Limited,

Unit 59,

Stirling Enterprise Park,
Player Road,

Stirling FK7 7RP

Tel: 0786 71674

Fax: 0786 51095

SSD Limited,
Armstrong House,
Armstrong Estate,
District 2,

Washington,

Tyne & Wear NE37 1PR
Tel: 091 4155536

SSD Limited,

Bradbrooke House,
Almondsbury Business Centre,
Great Park Road, Almondsbury,
Bristol BS12 4QH

Tel: 04545 616677

Fax: 04545 615903

SALES AND SERVICE

INTERNATIONAL OFFICES
Australia (Sydney)

Eurotherm International Pty Ltd.,
6 -18 Bridge Road, Hornsby,

PO Box 1605, Hornsby Northgate,
New South Wales 2077

Tel: 477 7022

Telex: 74362

Fax: 477 7756

Australia (Melbourne)

Eurotherm International Pty Ltd.,
12 Overseas Drive, Noble Park,
Victoria 3174

Tel: 795 4155

Telex: 35343

Fax: 795 1521

Austria

Eurotherm International,
Mess-Und Regelgerate GesmbH,
Geiereckstrasse 18,A1110 Vienna
Tel: 222 787601

Telex: 113200

Fax: 222 787605

Belgium

Caron Vector,

10-12 Rue Arnold Sohie,
1140 Bruxelles

Tel: 32 2244 0611

Telex: 23144

Fax: 32 2244 0636

Denmark

EI Denmark Aps,
Finsensvej 86,
DK-2000 Frederiksberg
Tel: 871622

Fax: 872124

France

SSD SA

4 Avenue Albert Einstein,
78190 Trappes, TJE Yvelines,
Nr. Paris, France

Tel: 30 50 31 44

Telex: 699826

Fax: 30 66 17 50
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Germany
SSD Antriebstechnik GmbH

Birkenweg 8, D-6146 Alsbach-Haehnlein 1

Tel: 49 6257 3005
Telex: 7625791
Fax: 49 6257 6209

Hong Kong

Eurotherm (Far East) Ltd.,

Unit D, 18/F Gee Change Hong Centre,
65 Wong Chuk Hang Road, Aberdeen
Tel: 852 8733826

Telex: 802 69257

Fax: 852 8700148

Ireland

Electromation Ltd.,
Enterprise House,

Marine Commercial Park,
Centre Park Road, Cork.
Tel: 021 964588

Fax: 021 964102

Italy

SSD Spa,

Via G. Sasso 9,

20030 Lentate Sul Seveso, Milano
Tel: 362 557308

Fax: 362 557312

Japan

Nippon Eurotherm KK,
Marushima Building, 1-28-2 Chu,
Nakano-Ku, 164 Tokyo

Tel: 813 363 8324

Telex: 7202324016

Fax: 813 363 8320

Korea

Seoho Electric Co. Ltd.,

PO Box 7267, Seoul, 7-10 Munbae-Dang,
Yongsan-Gu, Seoul

Tel: 822 716 8956/7

Telex: 28926

Fax: 822 716 8121

Netherlands

Eurotherm Benelux BV,
Johan Frisostraat 1,
2382 HJ, Zoeterwoude
Tel: 3171 411 841
Telex: 39073

Fax: 3171 414 526

South Africa

EP Normand SA (Pty) Ltd.,
PO Box 1073,

Eden Vale 1610

Tel: 27 11609 7250

Telex: 740306

Fax: 27 11609 7369

Spain

Eurotherm International Espana SA
Pol. Ind de Alcobendas

C/. de la Granja 74

28100 Alcobendas

Madrid

Tel: 663 6096

Fax: 663 9093

Sweden

Telemetric Instrument AB
PO Box 24, S232 21 Arloev
Tel: 464 043 5460

Telex: 32317

Fax: 464 043 5520

Switzerland

Eurotherm Produkte (Schweiz) AG,
Kanalstrasse 17, 8152 Glattbrugg,
Zurich.

Tel: 411 810 3646

Telex: 827577

Fax: 411 810 8920

U.S.A.

SSD Corporation,

1808 Michael Faraday Court,
Reston Virginia, 22090

Tel: 703 471 4565

Telex: 901895

Fax: 703 471 0723

1A058413C Issue D
© SSD Limited 1990



Appendix 1

ROUTINE MAINTENANCE

Periodic checking of the main air flow path should be
carried out to ensure no build up of foreign bodics occur
at the entry to the lower heatsink and on the round AC
bus bars which entered in the air flow.

Ensure all supplies to cubicle are isolated (sce manual
title page). Remove main air flow entry grill situated
low down in the rcar cubicle pancl. This grillis sccured
by four screws passing into tapped holes. Using aslarge
a mirror as possible and a light source that illuminatcs
in one direction look up the air entry path and examine
for growth of debris around the first fin and AC bus bar.
Experience shows that in the rare occurrences where

blockages occur it is at these points. If this is clear the
system will be satisfactory. Should a build up be
apparent this must be removed, a suitable air line assists
in this operation. If the deposits are particularly
tenacious the rear cubicle panel may be removed
together with the lower ducting from the converter body
and this facilitates clearing. Further access may be
obtained by removing the cover rear panel. Thisis held
by M6 hex head screws. With the rear panel removed
the air flow path is exposed. This panel is sealed with
silicone scalant and must re-sealed when re-assembling
the unit. All parts must be correctly re-assemblied and
securcd before re-connecting supplies.
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