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The installation, configuration, commissioning and maintenance of the power unit
must only be performed by a person qualified and authorised to perform work
in an industrial low voltage electrical environment.

Important precautions and special information are indicated in the manual by
two symbols:

A This symbol means that failure to take note of the
information may have serious consequences for the
WARNING  safety of personnel and may even result in the risk
of electrocution.

This symbol means that failure to take note of the
A information may
CAUTION * have serious consequences for the installation
« result in the incorrect functioning of the power unit.

These marks must indicate specific points.
The entire manual remains applicable.

It is the responsibility of the user and it is highly recommended, given the value
of the equipment controlled using 470, to install independent safety devices.

This alarm must be tested regularly.

Eurotherm can supply suitable equipment.

As a result of the constant improvement of its products, Eurotherm

may modify these specifications without warning.

For any further information and ifin doubt, please contact your EUROTHERM
office where technicians are at your disposal should you require advice or
assistance with the commissioning of your installation.
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EUROPEAN DIRECTIVES

ELECTROMAGNETIC COMPATIBILITY (EMC)

For industrial environments, excluding residential environments

The 470 products are considered as components without any direct
function as defined in the EMC Directive. The system or installation in which
these products are incorporated must complies with the essential protection
requirements of the EMC Directive.

However, Eurotherm certifies that the 470 products, when installed
and used in accordance with their User Manual, meets the following test standards
and enables the system or installation in which there are installed to comply
with the EMC Directive in regards to the 470 products.

Tests Test standards Edition
Immunity | Electrostatic discharge IEC 1000-4-2 (EN 61000-4-2) 06/1995
Fast transients IEC 1000-4-4 (EN 61000-4-4) 01/1995
Radioelectric frequency IEC 801-3 (prEN 61000-4-3) 1984
electromagnetic fields
Emission | Radiated EN 55011 1991
Conducted EN 50081-2 1991
(the choice of the applicable With an external filter
standard depends on the IEC 1800-3 (prEN 61800-3) 1996
application) Without external filter.
Applies for the second environment

In order to guarantee the best service, Eurotherm has validated the compliance of
the 470 products with these test standards through design and laboratory
tests that have been validated with a Technical Construction File by a Competent
Body, LCIE (Laboratoire Central des Industries Electriques).

EXTERNAL SERIES FILTERS

Toreduce the conducted emissions that occur when using thyristor units, Eurotherm can
supply external filters.

Nominal current of 470 Serial filter order code
25 Ato60 A FILTER/TRI/63A/00

75 A and 100 A FILTER/TRI/100A/00

150 A FILTER/TRI/160A/00
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C€

SAFETY

€

€

The 470 products installed and used
in accordance with this User Manual are designed
to comply with the essential protection requirements of
the Low Voltage Directive 73/23EEC dated 19/02/73
(amended by Directive 93/68/EEC dated 22/07/93).

MARK

The CE Mark of 470 products implies that
the essential protection requirements of the
Low Voltage Directive are observed.

The 470 Technical Construction File is approved by a Notified
Body, LCIE (Laboratoire Central des Industries
Electriques).

DECLARATION OF CONFORMITY

A CE Declaration of Conformity is available on request.

FURTHER INFORMATION

For further information on CE Mark, please contact your
nearest Eurotherm office.

Printed in France 05/96

HA 175076
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This 470 User Manual (Part No. HA 174836) intends
for the 470 series power thyristor units manufactured
from May 1996.

The 470 User Manual ( Part No. HA 020134) is valid for
products manufactured before this date.

In order to help you reduce risks related to the effects
of electromagnetic interference depending on the
installation of the product, Eurotherm can supply you
with the "EMC Installation Guide "

(Part No. HA 025464).

This guide gives the rules generally applicable for
Electromagnetic compatibility.

Manufactured by Eurotherm Automation S.A.
ISO 9001 - EN 29001 certified
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470 USER MANUAL

The safety instructions for the installation and use of 470 series units are
given in the pages below:

* installation 2-2,2-4
e wiring 3-2, 3-11, 3-13, 3-14, 3-24
»  configuration 4-2
e commissioning 6-2, 6-10
« fuse protection 7-2,7-4
e maintenance 7-5
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Identification

Chapter 1

IDENTIFYING THE THYRISTOR UNITS
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Identification

Chapter1 IDENTIFYING THE THYRISTOR UNITS

GENERAL INTRODUCTION TO THE 470 SERIES

The470series power thyristor units areie power controllers of single-phase industrial
electrical loads.

The470series is designed for the true power control of:
« inductive and transformer connected loads (transformer primary circuits, in particular) or
« high or low temperature coefficient resistive loads.

The 470 series is composed of three models:

* 470: power thyristor unit with incorporated thyristors;
nominal currentt5 Ato 75 A; natural convection cooling.
* 471: power thyristor unit with incorporated thyristors;
nominal currentt00 Ato 150 A fan cooling.
* 472: external thyristor driver unit;
nominal current of driven thyristor block up4@00 A
external current transformer (secondary cusAntominal).

The nominal line-to-line voltage i00 V to 500 V

The control signal, which can be reconfigured by the user, can have one of three voltage levels:
0-5V;0-10 Vand1-5 V.

or one of four current levels:
0-5mA; 0-10 mA; 0-20 mAand4-20 mA

Manual control using external potentiometers is possible.

Three load parameters can be controlled:
truepower (P), squared RMSoltage (V2), or squared RMS8urrent (12).

The470series thyristor units are equipped with the following functions:

« different thyristor firing modes

« decrease in the current requirements of high temperature coefficient loads
using current limits and soft starts

« elimination of over-currents when starting non-saturating inductive and
transformer connected loads

« current limit (optional) and controlled parameter limit

« partial load failure detection

« pulse gating circuit

« inhibit and safety quench

« load current, voltage and power image retransmission.
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Figure 1-1 Overall view of the 470 series thyristor unit
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Identification

The470series thyristor units are fitted with:

« a tontrol board' which generates the input signals and controls the parameter measured
by the driver board;

« a driver board' which controls the true power of the load using the load voltage and
current measurements and retransmits the controlled parameter (DC voltage) and the
load voltage and current (instant AC values);
for the472model, this board generates the external thyristor firing signals;

« a heutral board' to connect the reference neutral or phase (depending on wiring);

« an RC snubber board which protects the thyristors from fast voltage variations and
generates the thyristor firing pulses;
this board has a thyristpulse gatingcircuit to prevent unstable firing in
certain applications.

The control system controls the true power, the squared voltage or the squared load current as a
function of an input signal and the selected feedback parameter.

Thesoft start (in thyristor firing angle variation) for high temperature coefficient resistive
loads and thedelayedfiring angle at the first half-cycle for the control of inductive and
transformer connected loadBnimise transient over-currents

The soft start (or end) duration can be set fioim0.25 sper potentiometer located on the
control board.

The470series thyristor units are equipped with a polimeit and, as an option, a current limit
(only available in Phase angle firing and Burst firing with soft start modes).

The partial load failure detection circuRl(F) detects @5 % increase in the load impedance
(independently of the power supply voltage variation).

The partial load failure detection circuit (PLF alarm) is set using a front panel potentiometer for
the real current of the load used. The PLF alarm is signalled by the alarrnaefagt and by
the Load fail' indicator light on the front panel.
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Identification

The470thyristor units have the following thyristéring modes:

« thyristor firing angle variatiofiPhase anglg,
« cyclic firing ratio modulation from 0 to 100 ¥B(irst mode).

'‘Burst mode firing is characterised by different modes:

« one firing or non-firing cycle ingle cyclé

« slowcycle (modulation tim& sat 50% setpoint)

« fastcycle (modulation tim@.8 sat 50% setpoint)

« burst firing (fast or slow) witlsoft start in thyristor firing angle variation

« burst firing (fast or slow) witlsoft start and endin thyristor firing angle variation.

Thefront panel comprises the following:

« the partial load failure detecti@etting potentiometer

 the Test push button to test the partial load failure alarm setting

 theindicator light to display the partial load failure detection

« thecurrent limit setting potentiometer (optional)

« the indicator to display an internal thyristor protection fuse blow-out
(470 and 471 models)

 the sockets (left and right) fdiagnostics

» thepower limit setting potentiometer

 thecalibration potentiometer

The471model thyristor units are equipped with a (460 Ato 150 Anominal).

Thermal protection is provided by a thermal switch which detects if the fan has stopped or
the heatsink is overheated and inhibits thyristor unit firing.

The470thyristor unit is equipped with active operation inhibit.
An externall0 V voltage (32 V max) or a contact connected to the control terminal block is
used tanhibit the thyristor unit.

The 470series thyristor units can lplugged into the mounting backplate.

470 User Manual 15



Identification

TECHNICAL DATA

The 470 series power thyristor units are designed to control the true power of an industral
single-phase load with a high current requirement at start-up using thyristors.

Caution !
A It is the user's responsibility to ensure that the thyristor unit nominal values are compatible
with the conditions of installation and operation before commissioning the thyristor unit.

Power
Nominal current 15 Ato 150 A(internal thyristors).
Up to4000 A(external thyristor block)
Nominal line-to-line voltage 100Vac to 500 Vac (+10%,-15%)
Inhibit below70% of the nominal voltage;
return to 85 % of the nominal value
Power supply frequency 50 Hzor 60 Hz (+2 Hz)
Dissipated power 1.3 W ((approximately) per ampere (470 and 471 models)
Cooling Permanent fancooling above100 Anominal
Fan Consumptio@3 VA (471 model)
Powered by the auxiliary power supply voltage
Thyristor protection Internal high spe@igse (15 A to 125 A nominal)
External fuse fodl50 Anominal (471 model)
Varistor andRC snubber circuit
Load Single-phase resistivavith high temperature coefficient
or nductive or tranformer connected
Residual current Ithe OFF state,typically belo80 mA (internal thyristors)
External wiring To be performed according to the stand&@s364
Environment
Mounting In closed metal cabinet
Operating temperature 0°C to +50°C in vertical position in altitud2000 mmaxi
Storage temperature -10°C to+70°C
Protection IPOO (can be opened without tools accordingB€ 364)
Operating atmosphere Non-explosive, non-corrosive and non-conducting
Humidity RH of5% t0 95% without condensation
Pollution Degree admissible, defined b\eC 664

Electromagnetic compatibility Immunity : comply with StandardSN 61000-4-2,
(the product installed and used  EN 61000-4-4, EN 61000-4-3
in accordance with User Manual, Radiated emission :comply withEN 55011
see European Directives chapter)Conducted emission

comply withEN 50081-2 yith an external filter),

comply withEN 61800-3 (without external filter).
Electrical safety Comply withow Voltag Directive 73/23/EEC
CE Mark The470products areCE marked

(see European Directives chapter).
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Identification

Control

Control supply
Signal type
Setpoint

Input impedance
Manual control

Thyristor firing modes

Transient current
elimination

Enable / Inhibit

Diagnostics

Load control mode

Wiring

Connection

Connection of the auxiliary power supply to the user
terminal block.
Consumption?7 VA (470 and 472 modeB0 VA (471 model)
Analogue

Voltage:0-5 V; 1-5 Vor0-10 V
Current: 0-5 mA ; 0-10 mA ; 0-20 mAor 4-20 mA

Voltage: > 50 kQ
Current: 250Q or 1000Q (depending on configuration)
10 kQ external potentiometer

The following can be reconfigured by the user:

» Phase angle
« Single cycle(burst firing with a firing or non-firing cycle)
» Fast cycle

(typical modulation time at 50 % powe0.8 9
» Slow cycle

(typical modulation time at 50 % powes 9
» Fastcycle with adjustablsoft start between

0 and250 ms(with or without soft end)
» Slowcycle with adjustableoft start between

0 and250 ms(with or without soft end)

Delayed firing of thést burst half-cycle (without soft operation)
for non-saturating inductive and transformer connected loads

Using external contact or external voltage on the control
terminal block.
Response time: enali?es inhibit < 20 ms

Two sockets for diagnostic unit used to set and control the
thyristor unit usingest signals

e True power
» Squared voltage
» Squared current

Shieldedcable connected to groundtaith ends.

0.5 mn¥ to 2.5mm? wires

Tightening0.7 N.m

The control terminals are isolated from the power and the
load circuit.

470 User Manual
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Identification

Retransmissions

Signal outputs

Current limit (optional)

Threshold limit

Availability

Power limit

Threshold limit

Partial load failure detection
Alarm

Operation test
Signalling

tnstant load current.
Rectified full wave signal (0 to 2.5 V mean)
proportional to the real load current image.
* Truepower (0 - 10 Vdc)
* Loadcurrent (0 - 2.5 Vac)
* Loadvoltage (0 - 2.5 Vac)

Maximum load current limit.

Setting using potentiometer on front panel.
Setting possible using an external potentiometer
or an external voltage.

In 'Phase angle' and 'Burst firing with soft
start' modes.

Limit of controlled parameter by the control system
(true power, squared voltage or load current)
Setting using potentiometer on front panel.
Setting possible using an external potentiometer
or an external voltage.

20% current decrease detection.

Setting on front panel usingAdjust/Seuil' potentiometer.
Usingest push button on front panel.

Load Fail' indicator light on the front panel.

Alarm relay contacbpenin alarm state (istandard version)

Contactclosedin alarm state (optional)

Caution!

A Due to the continual improvement of products, Eurotherm may be required to
modify specifications without prior notice. For any further information and in
the event of doubt, contact your Eurotherm Office.
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Identification

THYRISTOR UNIT CODING

Model / Nominal /Auxiliary power / Nominal / Input / Firing / Control / Options / End
voltage supply current  signal mode mode 00
Model Code Input signal Code
Thyristor unit: 0-5V 008
470 (75 A max) 470/11B 1-5V 068
471 (125 A max) 471/11f %12 v A O%%O
471 (150 A max) 471/10p 0-10 ma 071
Driver for external thyristors 0-20 mA 072
472 472/00( 4-20 mA 073
Nomllng(l)\sltage ZCG:OdE Thyristor firing Code
110V 10 mode
115V 51 Phase angle 002
120V 24 Single cycle 160
200V 27 Fast cycle (0.8 s) 001
220V 12 Fast cycle
gzg x % with soft start 055
211V 32 Fe\l;ittﬁ)gz)l?t start and end SDF
380V 22 Slow cycle (8 s) 050
400 V 53 4
415V 23 Slow cycle
440 V 28 with soft start 056
480 V 15 Slow cycle
500 V 29 with soft start and end SDS
Auxiliary power supply Code Control mode Code
100 V and 230 V 41
%99 ¥ gﬂg %gg ¥ ig Squared load voltage 26
380V,400V, 415V and 230V 43 Squared load current 29
440 V and 230 V 47
480V, 500 V and 230 V 44
Nominal current Code Options Code
470 model: 15A 081 Current limit
25A 082 . .
40 A 083 (available in Phase angle
55 A 062
7oA 113 Frea nl?esrgt SEt;(i)rt)Hz 23
471 model: 100 A 114 quency
125 A 117 PLF alarm contact
150 A 100 closed in alarm state 83
472 modelexternal thyristors 000 No backplate 76
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Identification

Backplate

Thyristor unit model / Nominal current / Backplate code / 00

For advance installation, order the mounting backplate without a unit.

Thyristor Nominal Backplate
unit model current code
470 15At0 75 A LA 171569
471 100 Ato 150 A LA 171570
472 External thyristors LA 171615

For deferred orders of units with no backplates (pre-installed backplates), use the thyristor unit
coding option 'No backplate' - co@é.

Short or full code

The full code for th@70series thyristor units (shown on page 1-9 in '‘Coding") specifies all the
technical characteristics selected by the client.

To simplify the process for ordering thyristor units, 8felt' code can be used, specifying the
model, the nominal current and the operating voltage.

The 'short' code is presented as follows.

Model / Nominal / Nominal / Auxiliary supply [/ 00
current voltage voltage

If the 'short' code is used, th&0thyristor unit is supplied with the standard configuration:

 the input configured for 4-20 mA

* the thyristor firing mode: firing angle variation (Phase angle)

» frequency 50 Hz

* the delayed thyristor firing potentiometer is set for thed@ay (inductive and
transformer connected load) and for the maximum start ramp (resistive load).

1-10
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Identification

CODING EXAMPLE

470 series thyristor unit and installation parameters

Nominal load current 45 amperes

Nominal power supply voltage 380 volts line-to-line, 50 Hz

Auxiliary supply voltage 380 volts

Input signal 0 - 10 volts

Firing mode Fast cyclé burst mode firing
with soft start.

Control mode True power

Options: « Current limit

« 'Partial load failure detection’ alarm relay
contacttlosedin alarm state
» No backplate.

Thyristor unit coding

470/113/22/43/062/060/055/28/55/83/76/00

Caution!

A The nominal voltage of thé70series thyristor unit must correspond
to the power supply voltage used to prevent problenrsoof
operation for voltageslower than 70% of the nominal voltage
(inhibit below70% of the nominal voltage, response time <10 ms;
automatic reset 2 s after return8® % of the nominal value).

To obtain optimum control, the nominal current of the thyristor unit
must be as close as possible (slightly above) the real load current.
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Identification

SERIAL NUMBER LABELS

An identification label (specifying theoding of the thyristor unit) and twoonfiguration
labels give all the information relating to the factory settings of the thyristor unit.

The identification label isxternally located at the top of the right-hand side panel of the unit.

é )

EIl EUROTHERM 2.20
WORTHING, ENGLAND : 903-268500
MODEL: 471/117/22/43/117/073/002/28/55/83/76/00

SERIAL No. : LC9999/001/001/03/96
RANGE : 125 A 380V AUXILIARY SUPPLY : 350-450V / 200-260V

ANY OTHER FUSE INVALIDATES GUARANTEE
FERRAZ C99960 / I.LR EE1000.150 / BRUSH 150EE

. J

Figure 1-2 Example of an identification label for a 471 model thyristor unit
The information corresponds to nominal current 125 A,
nominal voltage 380 V, auxiliary supply in the range 350 to 450 V,
4-20 mA input, 'phase angle' firing with ‘power' feedback, current limit
available, PLF alarm contact closed in alarm state, unit delivered with
no backplate.

The configuration labels present the factory settings.

The standard configuration (4-20 mA input, 'Phase angle' firing mode and frequency 50 Hz)
is shown on one of the configuration labels.

If the configuration is different from the standard, it is shown in the appropriate boxes.

In this case, the position of the configuration mini-switches for the selected input signal and
firing mode are shown.

The second configuration label shows the selection of the feedback mode using mini-switches.

The information on the configuration labels is shown in French and in English.

Caution !

A Any reconfiguration done by the user will render obsolete
the original in-house configuration code shown on the label.
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Installation

Chapter 2

INSTALLATION
Contents page
Safety during installation ...........c.ccceevviiinieiiiee e 2-2
DIMENSIONS ....oviiiieiiiiiiie et 2-3
Mechanical mouNting ..........ccccevveeiniiennee e 2-4
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Installation

Chapter 2 INSTALLATION

SAFETY DURING INSTALLATION

/o

Warning !

470 units must be installed by a person authorised to work in an industrial low
voltage electrical environment.

Units must be installed in bulkhead mountings in fan-cooled electric cabinets,
guaranteeing the absence of condensation and pollution.

The cabinet must be closed and connected to the safety ground in accordance
with the standards NFC 15-100, |IEC 364 or the current national standards.

For installations in fan-cooled cabinets, it is recommended to place a fan failure
detection device or a thermal safety control in the cabinet.

The units must be mounted with the heatsink positioned vertically and with no
obstructions either above or below which could block the passage of the ventilation air.

If multiple units are installed in the same cabinet, they should be arranged in such a way
that the air from one unit cannot be admitted into the unit located above it.

Leave a vertical gap of at le&8 mm between two units.
Leave a gap of at lea®0 mm between two units installed side by side.

The external thyristors controlled byl@2driver unit must be at leaS0 cmfrom the
472 unit.

JAN

Caution!

The units are designed to be used at an ambient temperature less than or
equal to50°C.

Excessive overheating may cause incorrect operation of the unit, which in turn
may cause damage in the components.

471series power thyristor units hapermanentfan cooling.
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DIMENSIONS

The dimensions of the 470 series thyristor units are given in figure 2-1 and table 2-1.

X 72N W PPN . 2N 1 ] A
(@D) (@)
c © Bfaut
o
3 ©
f @ Test Fiimt
Limi 1 S
] 0
0 0
Fuse fail H
_
Déf. fusible
240V -~75A
o B o] L]
_
T - v
< W > < D >
Front view Side view
Figure 2-1 Overall dimensions
Model Height (H) Width (W) Depth (D) Weight
mm mm mm kg
470 249 170 236 35
471 282 170 236 5
472 249 115 236 2.5

Table 2-1 Overall dimensions and weight
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Installation

MECHANICAL MOUNTING

470series units are plugged into a steel backplate located at the rear of the unit.
The backplate can be mounted:
* on a pair of asymmetric DIN rails
* on a vertical wall.

178

Quarter turn
locking N 15

2 DIN
rails

)

- /
T~ /oo

Rotation
pin

Backplate

>

50

< > <

62

[ ]

4 holes diam. 4.8
(2 holes for 472)

53
<
[m]
o) (o
@ o)

[l

[

88 (470), 121 (471), 94(472)

A 56

(47 for 472)
v

A

105

><

A4

Figure 2-2 Dimensions for attachment to a vertical wall (mm)

To mount the unit

To dismount the unit
« unlock the upper attachment by a quarter of a turn
« tilt the unit forwards to approximately 20 degrees from the horizontal
« free the unit from its backplate.

/o\

« tilt the unit forwards to approximately 20 degrees from the horizontal
« fit the rotation pin into the slot in the backplate
« raise the unit to the horizontal
« lock by a quarter of a turn.

Warning !

Before dismounting the unit, ensure that it is switched off and that
the heatsink is not hot.
Before dismounting the backplate, ensure that it is isolated from
the power supply.
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Chapter 5

OPERATION
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Inhibit and safety qUENCH ..o,
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Chapter 3

WIRING
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Chapter 3  WIRING

SAFETY DURING WIRING

Warning !

Wiring must be performed by personnel who are qualified to work with low voltage
A electrical equipment. It ithe user's responsibility to wire and protect the installation

in accordance with current professional standards.

A suitable device guaranteeing electrical separation of the equipment and the

power supply must be installed upstream from the unit in order to perform the

operation in complete safety.

All power and control connections are madéh®terminal blocks located on the mounting
backplate and must be made without a unit present.

i Warning !

Before any connection or disconnection, make sure that the power and control cables
and wires are isolated from the voltage sources.

For safety reasons, the safety earth cable must be connected before any other
connection during wiring and must be the last cable to be disconnected.

Thesafety earthis connected to the screw located on the strip provided for this purpose in the
lower part of the unit, behind the power terminals and labelled as follows:

Caution !

A To ensure that the 470 unit is grounded correctly, make sure that it is attached to the
reference ground plane(panel or bulkhead). If this is not the case it is necessary to
add a ground connectiolw more than 10 cmlong between the earth connection
and the reference ground plane.

Warning !

A The purpose of this connection is to guarantee cogrecind continuity. It is not,
in any circumstances,saubstitute for thesafety earthconnection.
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Wiring

FIXING THE POWER CABLES

The externaliring is performed at the front to the terminal blocks on the backplate, once the
backplate has been fixed, with the unit disconnected.

For thed70and471models, the power cables are attached to the power terminal blocks mark

‘L' (Line) and%' (Load) located on the lower part of the unit.

The power and earth cables are connectédnioel terminal blocks470model) orscrew
terminals 471 model).

Above 125 A it is necessary to connect the power cables using round lugs.
The capacities of the power terminals are shown in table 3-1.

Thetightening torques must comply with the values shown in the same table.

Caution !
Tighten the power connections correctly.
Poor tightening can lead to incorrect operation of the thyristor
unit and can have serious consequences on the installation.

Nominal current Capacity of the power Tightening torque
and earth terminals N.m
mm?

15At075A 2.5t0 50 2.5

470 model

100 Ato 150 A Power: 50 or 70 10

471 model Earth: 25to 50 25

472 model - -

Table 3-1 Details of power wiring for the 470 series

Note: Since the 472 units are electronic driver units, they do not contain power terminal blocks.
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Wiring

Without terminal covers:

15 [1 35 470 model
16 Backplate 36 m _|
1 mm
| @ | bare cable
| = |I
0
@) Al
| — e
.'x.-
©
] + || | | 471 model
3 L
| = |
L 1 1 =
NN ~ %
"'\.‘""\ ) f"'\.-‘"\
Terminal cover wa Terminal coverl”."-
Load Line
Safety earth

Figure 3-1 Power and safety earth cable fixing points

The cross-section of the connecting conductors used must comply WilCx94 3 standard.

Model Fixing Distance between terminals
mm
470 35 mritunnel terminal 55
471 M10 Screw 61.5

Table 3-2 Power wiring details for the 470 series
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Wiring

USER TERMINAL BLOCKS

The user terminal blocks are located at the top left of the backplate.
They are used to connect:

« the auxiliary power supply,

« the PLF alarm relay contact,

« the load voltage (for control).

The unit must be unplugged from the backplate in order to access the user terminal blocks
The connections are made using screw terminal blocks; terminal tightening @itjdem.
The maximum wire cross-sectiond$ mn?.

oo | /N oy | e | |wii2l7) 2|/

41 |42 51 52 53 61 63
O @%@ ©lolo @%@%@ O
QITOIO]O]O |[|O]OTO

N
N

N TN

N\
N\

472 PLF
model
41 |42

@%@
2212

230V | AUTRE

O

SISIEE
OIS

L0
SIS E:
O

@%@%@
OlOT0O
7 27|

61 63 28

Figure 3-2 User terminal blocks
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Wiring

Auxiliary power supply

The auxiliary power supply powers the following:
« the electronic control

« the fan (for fan-cooled units)
« the partial load failure detection circuit.

Terminals51 and52 are used when the electronic control circuit is power@8@tV (in the
voltage range 200 V to 260 V).

Terminals51 and53 are used for voltagesutside the range 200-260 V (110 or 400 V,
for example).

Terminal51 is the reference phase or neutral.

The auxiliary power supply voltage is specified in the unit code (see page 1-9).

Caution !

A » The phases arriving on terminalksto 53 must be identical to those on the
unit's power terminals, especially if several units are distributed amongst
several phases of a three-phase power supply.

* The order of connection must be observed.

» The control must be powered up after or at the same time as the power.

* The control must be powered down before or at the same time as the power.

The auxiliary power supply is protected from the electrical disturbances on the power supply
in common mode.

Caution !

A » Each connection wire from the auxiliary power supplg
phasemust be protected byla A fuse.
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Wiring

Alarm relay contact

The connection of the partial load failure detection relay corddt @larm) which signals the
active alarm state is made on the user terminal block located in the upper part of the thyristo
unit, on the left

The contact output terminals are markdcand42 on the terminal block label.

The PLF alarm relay ide-energised in the alarm statéand when the unit is switched off).

Onstandard models, the relay contact available between termitiaésd42 is openin the
alarm state and in the event of a power failure.

Optionally (code83), the alarm relay contact &osedin the alarm state.

The partial load failure detection relay contact is protected against disturbanceR®y an
snubber circuit on the control board.

The alarm contact cutoff capacity(25 Aunder250 Vacor 30 Vdc.
The contact cutoff voltage must not exc@&@ Vacin any circumstances.

The PLF alarm relay contact output is suitable for driving an alarm unit.

The PLF alarm relay is acknowledged either by switching off the thyristor unit or by a return t
the nominal current.
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Wiring

Load voltage information

The470series power units and driver units useltaal voltageinformation to perform
true power control.

The load voltage measurement is connected to ternt@ad63 on the user terminal block.

Terminal61 must be connected to the 'Load’ - 'Neutral or Phase 2' common point.

Terminal63 must be connected to the 'Loaé( términal or external thyristor' common point.

Caution !
The order of connection must be observed, otherwise, the
A power measured could be negative and cause the control
to malfunction.

To Neutral
or Line 2 f
—
— 1
a)
<
9
1 A fuses
—
| —
PLF N | 230v | AUTRE N/LZ% $
@%@ ololo]| |ololo
0l0l|le]lele]| |0]0]0
41 42 51 52 53 61 63
23

To Line 1

Figure 3-3 Load voltage connection (example for 470 and 471 models)
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Wiring

CONTROL CABLES

Caution !

/N

Fixing

Separatethe control cables from the power cables in the cable trays.

The control connections must be made wlifelded cables connected to earth at both
endsin order to ensure satisfactory immunity against interference.

clamp under the unit, to the left of the power terminal block.

The control wires must be grouped together in a shielded cable passing throcafhiehe

15 35
16 Backplate 36
O
Cable tightening
screw with
shield @
L
+ L
3 L
Stirru =
p | | P :
- -
-
~
'\x"-\.# 'H.""H.
Control cable - W
clamp (seen from  Control cable Driver cable
below) clamp clamp
Figure 3-4 Control cable clamp location

Important !
To facilitate the earthing of the cable shield and to ensure maximum

immunity against electromagnetic interference nttetal cable clamp is
fixed directly to the ground of the unit.
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Wiring

Connecting the shield to the ground

To insert the control cable anground its shield:
 Strip the shielded cable as shown in figure 3-5,a.
The control wires must be long enough for the connection between the metal cable clamp
and the control terminal block. The wiring inside the unit must be as short as possible.

Control wires Shield Isolating sheath

l

15t02cm a)
20to 40 cm
-«
Control wires Isolating sheath
\
_ ‘
Shield folded back b)

Figure 3-5 Control cable stripping
 Fold backthe shield on the isolating sheath (figure 3-4,b).

« Insert the cable in the metal cable clamp so that the shield is located in the stirrup and does not
pass the cable clamp.

 Tighten the stirrup 8.5 x 1flat screwdriver; tighteningd.7 N.m).

’ Wires Cable clamp
1
|

7

Backplate

My

| Tightening screw
<

Shield folded back
Cable
Left-hand side view

Figure 3-6 Cable tightening and shield grounding

The possible diameterof the cables with the shield folded backit 10 mmper cable clamp.
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Wiring

CONTROL TERMINAL BLOCK

The following connections are made on the control board user terminal block:

e the (external or manual) input signal
e the thyristor unit operation inhibit
e the threshold current limit
e the load current retransmission.
or The control terminal block is fixed on the backplate and can be accessed after the 470 thyri
unit has been unplugged.

j Warning !
Dangerous live parts may be accessible when the unit is unplugged.

0L0[0I0I0] [OL0I0] Ig
©) :go o¥o¥o o$o$o
1 21
2 22
3 23
4 24
% 5 25 .
2 6 26 é
e 7 Backplate 27 =
= =
E 8|l 28 E
2 I o)
3 9 29 5
€ 2
§ 10 0 ||l §
11 31
12 32
13 33
14 34
i lONO)(c
16 36
C | Driver
cable (?Igg?p 5| cable clamp
[T

Figure 3-7 470 thyristor unit control and driver terminal labelling

Control terminal block capacity:0.5 mn? to 2.5 mn¥.
Control terminal tightening: 0.7 N.m.

470 User Manual 311



Wiring

Terminal number Assignment

1 Not connected

2

3 Load current image output
Retransmission 0-2.5 V
Full wave rectified signal

4 Manual input

5 External input

6 Common 0V

7 Not connected

8

9

10

11

12 +10 V user voltage

13 Not used

14 Current limit input

15 Not used

16 Thyristor unit operation
inhibit input

Table 3-3 Control terminal identification

312
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DRIVER TERMINAL BLOCK
The following connections are made on the driver board user terminal block:

« the safety quench connection
« the load voltage signal

« the power limit signal

« the retransmission signals.

On the472model only, the external thyristor firing signals and the current information are als

connected to the driver terminal block.
r The driver terminal block is fixed on the backplate and can be accessed after the 470 thyris

unit has been unplugged (see figure 3-7).

j Warning !
Dangerous live parts may be accessible when the unit is unplugged.

Control terminal block capacity: 0.5 mn¥#to 2.5 mn®.

Control terminal tightening: 0.7 N.m.
Terminal number Assignment

21 and 22 Safety quench
23 (for 472) External thyristor 1 cathode
24 (for 472) External thyristor 1 gate
25 Not used
26 (for 472) External thyristor 2 cathode
27 (for 472) External thyristor 2 gate
2810 32 Not connected
33 0 - 2.5 Vac load voltage image output
34 0 - 2.5 Vac load current image output
35 Controlled parameter limit input
36 0 - 10 Vdc controlled parameter retransmission
37 and 38 (for 472)  External thyristor load current signal input

Table 3-4 Terminal identification on the driver board terminal block

For the470and471 models, the terminal numbers on the driver terminal blocR hte 36.

For the472model, the terminal numbers on the driver terminal blockR ate 40.
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INPUT SIGNALS

The control wires are connected to the screw terminals on the control terminal block attached to the
backplate. The control terminal block is accessible with the thyristor unit dismounted from the backplate.

To dismount the thyristor unit from its backplate:
« unlock the upper attachment by a quarter of a turn
« tilt the unit forwards to approximately 20 degrees from the horizontal
« free the unit from its backplate.

Warning !

A * Before dismounting the unit, ensure that the heatsink is not hot.
» Dangerous live parts may be accessible if the unit is dismounted when the thyristor

unit is switched on.

The thyristor units can be controlled byetiernal analoguesignal (from a controller or
another signal source) oranually by an external potentiometer connected to the control

terminal block.

Important !

The control inputs arisolated by transformers from the auxiliary supply voltage and
from the power section.

Safety quench

If the unit is unplugged from its backplate, the operation of the thyristor unit is stopped.

Terminals21 and22 on the driver terminal block (which must bennected togethey are the
first two terminals to be disconnected from the backplate, which instaftimgmaximum)
causes the thyristor unit output power to be reset.

Inhibit

Inhibit indicates that thyristor firing is not possible irrespective of the control signal. The
inhibit is effective when a DC voltage is set on termik@al
The inhibit voltage must be betweéry and32 V with reference to termin&l ('0 V').

Firing can be inhibited by connecting termidélto terminall2 (*+10 V') on the same control
terminal block. To deactivate the inhibit, simply do not connect territhaf set it to a DC
voltage betweer?2 V andl V.
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External control connection

The external signal is applied to terminaland6 of the control terminal block " on

terminal5).
)\
& [o o] [ooo] [oo0] @l
21 -
| 2
22 3]
External o
control 2 %‘
signal I ] =
+0 5 @
6
O o Backplate
ov
+10V
12

Py 14 E
Inhibit 35 @
A 8
.—/ 16 o
< U L X
Enable 3
-

Figure 3-8 External control signal connection
For normal operation of th€70 series thyristor unit with the external control:

« disconnect the 'Inhibit' input (terminbb) from the +10 V' voltage (terminal2)
« terminall4 (‘Current limit' option) should be connected to termita('+10 V')
« the 'Manual input" (terminal) should be connected to termiga0 V')

« the 'Power limit' input (termin&@5) should be connected to termida ('+10 V)
« short-circuit terminal21 and22 (‘Safety quench’).
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Wiring

Control of multiple thyristor units

If multiple thyristor units are controlled by the same controller, the inputs can be connected in
parallel or in series.

All the thyristor units must beonfigured for thesamethyristor firing mode andbr thesame

input signal.

Parallel input connection

The inputs must be configured for voltage.
The input impedance for each thyristor un&seskQ.
The current required for each thyristor uni@i2 mA at full scale.

+
O
External
control
signal:
0|5 O|5 O|s5
0-5 o6 016 ole
0-10V
1-5 .
Unit Unit Unit
1 2
O
ov

Figure 3-9 Parallel input connection

Serial input connection

The inputs must be configured for current.

The input impedance when configured @610 mAor 0-5 mAis 1 kQ.

For0-20 mA and4-20 mAinputs, the input impedance250Q .

At full scale, a voltage d V is needed for each thyristor unit for &0 mAand4-20 mA
inputs L0 \for the0-10 mAor 0-5 mA input).

+
(e}
External
control
signal:
ols | A 5| 5
0-5 mA 6 o6
0-10 mA
0-20 mA . ) .
4-20 mA Unit Unit Unit
1 2 3
e
ov

Figure 3-10 Serial input connection
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Manual control connection

The470series unit can be controlled by an external potentiommi@nyal control).
For manual control, the external potentiometer should be connected between terminals

6 ('0 V') and12 ('+10 V). The wiper is connected to termida{'Manual input’).
The potentiometers used are frdmb kQ to 10 kQ.

For manual control, th&70series unit should be configured for voltage.

M\
o e
I 1 L
21 | 2
g
22 o
()
4 ‘©
= 1 %]
100% 0% °
6
_|:|_l Backplate
ov
47k to10k |
potentiometer M -
+10V
[ T 12
1 14 -
IS
Inhibit s [ =
3 A 16 g
-~ 1<)
<4 LU L o
Enable N
o
o
—

Figure 3-11 470 thyristor unit manual input
If manual control is used, terminabf the external input must be connectedtv".

Caution !
A If the input signal is connected to termiBathe
two signals (external and manual) are added together.

The inhibit circuit should be open (termirid is not connected to terminap).
Terminalsl4 (‘Current limit' option), 35 (‘Power limit') andL2 ('+10 V') should be connected.
Terminals21 and22 (‘Safety quench') should be connected.
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Current limit connection (optional)

The470series thyristor units have th@eshold current limit as an option.
The current limit is only available in the 'Phase angle' and 'Burst firing with soft start' firing modes.

The threshold current limit is a function which is used to limit the load curranspecified
value, independently from the input signal.

The current limit controls thequared RMS load currentl§).
The current limit can be used with an external or manual control.
The current limit threshold can be set:
« by the potentiometer markddimit / Limit. | ' on the front panel,

« by an external voltage in cascade with the potentiometer on the front panel,
« by an external potentiometer in cascade with the potentiometer on the front panel.

Limit set using the potentiometer on the front panel

The I limit / Limit. | ' potentiometer on the front panel is powered byt V internal voltage
(terminall14 on the control terminal block should be connected to terrbi)al

If the 1 limit / Limit. | ' potentiometer is turned completelpckwisg the current value is
limited to 110% of the nominal thyristor unit current value.

When this potentiometer is turnadti-clockwise the maximum current falls @

Caution !
If the adjustable limit is not used in the 'Current limit' option, it is nonetheless
A necessary to connect termindsand12. Otherwise, the current limit is at zero
and the thyristor unit cannot output.
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Limit set using an external voltage

To set the current limit threshold using an external voltagel@V voltage should be
connected between termindl4 ('Current limit') ands ('0 V'), terminall4 is positive.

M\
S -
I e
21 | §
External 22 =
control >
signal 2 2
+ = L 72}
O 5 1
o—® 6
0 oV Backplate
External current
limit voltage
+10V
12
& 14
+ =
Inhibit @ @ % [ £
A [}
*— 16
7~ §_
A U
Enable X
o
o
—

Figure 3-12 External voltage connection for the threshold current limit

When an external voltage is used to set the limit threshold, it ieaz@scadewith the
position of thel'limit / Limit. | ' potentiometer on the front panel.

This means that if thélimit / Limit. | ' potentiometer is set, for example, to 50% current, the
external voltage fror® V to 10 V limits the maximum current from 0% to 50% of the
nominal thyristor unit current.

The 'Current limit' (terminal4) input impedance is greater than or equdl30 k..
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Limit set using an external potentiometer
For the threshold current limit, it is possible to use an external potentiometer.
A 10 kQ potentiometer should be connected between ternfin@sv/") and12 ('+10 V') of

the control terminal block.
The potentiometer wiper should be connected to terrhifiCurrent limit’).

[y Eo el g [

21 I g

c

22 g

o

>

) 4 @

+ External signal U 1 T

(e, 5 1 [%]
o 6 Backplate

ov

10k potentiometer

+10V
_| _II 12 |
Min. Max. 1 M
current current

14

Current limit @ @ 35

Figure 3-13 External potentiometer connection for the threshold current limit

The external potentiometer reastcascadewith the | limit / Limit. | ' potentiometer on

the front panel.

If the 1 limit / Limit. | ' potentiometer is set, for example, to 70% current, the external
potentiometer calimit the maximum current from 0% to 70% of the nominal thyristor

unit current.
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Power limit connection

The standard version of tdg0series thyristor units is equipped with the threshold limit of the
controlled parameter (power, squared current or squared load voltage).

This limit is a function which is used to limit the load current to a specified value,
independently from the setpoint.

The controlled parameter limit is called tRewer limit' since, at a constant load resistance
the parameterg? and|? are proportional to a dissipated power.

If the current limit option is used and if the paramétés selected for control, these two limits
(current and power) are redundant.

The power limit threshold can be set in the following ways:

* by the P.Limit" potentiometer on the front panel
* by an external voltage (in cascade with th&imit* potentiometer)
* by an external potentiometer (in cascade withRtarit ' potentiometer).

Power limit set using the potentiometer on the front panel

For the load power threshold limit using tReL'imit' potentiometer, termin&5 (‘'Power
limit input’) on the driver terminal block should be connected to termiib@F 10 V') on the
control terminal block.

The maximum power limit varies betwe@% (when theP.Limit' potentiometer is turned
completelyanti-clockwise) and100% (when the potentiometer on the front panel is turned
completelyclockwise).
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Limit set using an external potentiometer

The threshold power limit can be set using an external potentiometer.

A 10 kQ external setting potentiometer should be connected between terénfi@ais) and
12 ('+10 V') on the control terminal block.

The potentiometer wiper should be connected to terr8m@Power limit input’) on the driver
terminal block.

: [OJO] disin

Safety quench

+ External signal ! 1
(o, 5 1
o 5 Backplate

ov

10k potentiometer
+10V

——} :

min P max P

14

Power 35
limit

Figure 3-14 External potentiometer connection for the power limit

The power limit threshold setting (using an external potentiometer) iraztscadewith the
'P. Limit' potentiometer on the front panel.

Setting using an external voltage

The power limit threshold setting external voltage refmctaiscadewith the P. Limit'
potentiometer on the front panel.

This voltage betweed and10 V should be connected between termi@l® V') and35
'Power limit input'. TerminaB5is positive.

32 470 User Manual



Wiring

Retransmission signals

Thecurrent image is retransmitted in the form offall wave rectified signal .5 V mean
between terminal8 and6 for the nominal load currenand in the form of arAC signal
(2.5 VRMS between termina34 and6 in full firing).

The load voltage images available between termina8 and6 in the form of an AC voltage
(2.5 VRMS in full firing).

The true power image(or squared load voltage or squared load current) in the form of a
DC voltage 10 V for a nominal calibrated load power) is available at tern86aleferenced in
relation to0 V (terminal6).

The true power information is correct for the 'Phase angle' and 'Single cycle' firing modes; it is
modulated as a function of the modulation in 'Burst firing'.

The minimum impedance to be connected to the retransmission outhkQ.is

|
+ 22
Safety

quench

Current
image

o 0 0O 0
[20 K¢ I | F SN (08}

Control

Backplate

ov

Load
+10V parameter
Images:

1 112] || |

{ 33 3

| (14 34

@ © |[=Hk
36 5

ov

0-10vdc
Current 0-2.5Vac
Voltage 0-2.5Vac

<
Power
<
<

Figure 3-15 Retransmission signal connection
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External thyristor block control (472 model)

To control the external thyristor unit, tdeiver terminal block of the electronic driver unit
(472model) is equipped with:

« thyristor firing signal outputs
¢ aload current measurement signal input.

A load voltage measurement signal input is located ongbeterminal block (see page 3-5).
The thyristor firing signals are available on termir28s24and26, 27

Terminals23 and24 should be connected to the cathode and gate, respectively, of the external
thyristor T1 (connected in the order 'Line-Load').

Terminals26 and27 should be connected to the cathode and gate, respectively, of the external
thyristor T2 (connected in the order 'Load-Line').

f Caution !
* Do not invert the 'Cathode-Gate' wires of thyristors T1 and T2
(a PLF alarm is activated since the thyristors cannot output)

e The472driver unit should be at mo80 cmfrom the thyristor block.
Twist each pair of 'Cathode-Gate' wires.
« The twisted wires should not be placed near the power cables.

Terminals38and39are to be used for the secondary coil connection of the external current
transformer (nominal curreBtA) .

C Warning !

The current transformer should ensure dual isolation between the primary and
secondary coils. This isolation should be calculated with reference to the operating
voltage (thyristor block supply voltage).

A Caution !

The order of connection of the external current transformer must be observed.
Otherwise, the output power could be negative and induce a control malfunction.
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‘Load voltage'
input
ool] [o]oo Safety
@ - LJ_ @ qguench
21 |
B 22
External O T1 Cathode
control 3 23 To external
4 ——1 24 T1 Gate thyristor T1
+ - |O [e] 0| :
© 2 26 T2 Cathode
o—e To external
ov 27 T2 Gate thyristor T2
Backplate_
+10V
121] 1
To +10V
14
35
To
terminal A
35 -
S1 To secondary coil of
38 external current
39 s2 transformer
‘Load current' input

Figure 3-16 External thyristor block control connection (472 model)

For the full wiring diagram of the 472 driver unit, for power, the external thyristor block and
the external current transformer, see page 3-28.
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EXAMPLES OF WIRING DIAGRAMS

The figures below give examples of full wiring diagrams for power, the auxiliary supply and
external control for the two 470 series model types:

« the470and471models with internal thyristors and incorporated measurement circuits
« the472model with an external thyristor block and external current transformer.

The connection details for the power limit, current limit and different types of control are
explained in the previous paragraphs.

For the specific features of the auxiliary power supply connection according to the power
supply voltage used, see page 3-6.

470 and 471 model thyristor units

The load current passes through the power terminalkihe) and% ' (Load).

The other end of the load is connected either to the neutral or to the second phase of the power
supply, depending on the selected configuration. The terrhimsthduld be connected to the
phaseof the power supply (see figure 3-17).

3%
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Line
Line protection and L 4
main circuit breaker
(user installation)
Neutral
k=]
©
o
|
PLF relay
contact
T T |:| |:| 1A fuses
O Q[0 O O[]0 © O
O Olld o O O
4142515253 61 63
21
@ @ =
External o I “3
control [}
signal o 6 : ! gg
ov 470 1] €=
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471 e B

+10V
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Control
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Safety
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O H
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Figure 3-17 Example of 470 and 471 thyristor unit connection (Line-Neutral wiring)
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Driver unit, 472 model

The power section and td@2driver unit are connected with thyristor firing signal connections

and the load current and voltage measurement circuits.

L1
- | Line protection and L 4
main circuit breaker
(user installation)
L2
PLF relay
contact |:| |:| 1A fuses
High speed g
OO[[[]00 O fuse S
L T
21 |
22 T1 Cathode - r )
3 23 ke !
— Y} T1 Gate l |
+ 24 > .
Control o 5 I | |
signal 000 T2 Cathode | 1 T T1 |
o 6 o 26 o I
T2 Gate I |
ov 61 63 (27 LH—?i I
4 I - I
| |
472 , | |
Plug-in - - -—--
socket
+10V External
—1 |12 thyristor
block
Tz To +10V
To @ 35 _ - -
terminal |
35 P1
1
38 !
1
39 P2
& - d
H External current
= transformer
Control # :’d‘ Driver
cable £ M cable
Safety
= < earth

Figure 3-18 Example of 472 driver unit connection (line-to-line wiring)
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Chapter 4

CONFIGURATION
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Chapter 4 CONFIGURATION

SAFETY DURING CONFIGURATION

The thyristor unit is configured using mini-switches and mghitepers located on the
control board.

Important !
ﬁ The unit is supplied fully configured in accordance
with the code on the identification label.

This chapter is included in order to

 checkthat the configuration is compatible with the application, or
« modify, if necessary, certain characteristics of the thyristor unit on-site.

Warning !

For safety reasons, the reconfiguration of the thyristor unit using jumpers
must be performed with the usitvitched offby qualified personnel.

Before starting the reconfiguration procedure, check that the thyristor unit
is isolated and that an occasional power-up is impossible.

After the reconfiguration of the unit, correct the codes on the identification
label to prevent any maintenance problems later.
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LOCATION OF THE CONFIGURATION EQUIPMENT

The jumpers and configuration mini-switch strips are located on the thyristor unit control and
driver boards.

The configuration mini-switches can be accessed at the rear of the unit when it is unplugged
from its backplate. Their positions can be changed using a2.5 mmflat screwdriver.

Driver board Input and firing mode
configuration mini-
switches

Control board

Setting
potentiometer

]
]
O
=
O
O
[m]
4;
u}

G
TT0I070]D ©
| o

Control
configuration
mini-switches

mju ’—u—‘u iR nirle)
Fuse

00

Figure 4-1 Rear view of the 470 series thyristor unit (without backplate)
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Configuration

Two strips of mini-switches are used to configure:

 the input type and the control signal level
« the thyristor firing mode

« the frequency of the power supply used
« the controlled parameter (feedback)

Input and firing mode
configuration mini-switches

N .-
[~
> 3| [
s [ = | |
Control ) [ Ay
configuration mini- 6 |[CT_1 © f
switches s | ut:l__.-"'
sl T ::j
3 [ N .-""ll
< g [
1T « .-'"-ll
sSwW l__-"'
2 <—
T 13 Control board f
o T4
wl 11|15
~[T T]16

Driver board

Figure 4-2 Mini-switch strips

In the configuration tables below, the switches of the mini-switches are indicated as follows:

1 - switchlowered towards the board)N position)
0 - switchraised.
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Two configuration jumperdl andJ2 are located on the control board.
They are used to configure:

* soft start / end
« the Burst firing mode (fast cycle or slow cycle)

Configuration jumpers Configuration Setting potentiometer
mini-switches P4
PLF
detection: LI LI
Indicator A0 REL
light LED J2 2 —
— 1 [br =
Setting < =
| | < | 7 —
Test | ) u —
button swib g —
0 =
Ji = 3
] x 1 = 2 —
= 1 —
Current
limit setting =
s Vo] s 1 L]
IS
oy :| M TR1
g —
i Diagnostic
socket (Left) I:I —
L O —
OO =
—
—
1 1 1

Figure 4-3 Location of configuration equipment on the control board.

Thyristor units ordered with a short code are supplied with the following configuration:

« the input configured for 4-20 mA

« the thyristor firing mode: firing angle variation (Phase angle)

« frequency 50 Hz

« the thyristor delayed firing potentiometer set to the maximum start ramp (resistive load)
and to 90 delayed firing (inductive and transformer connected load).
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CONFIGURATION OF THE CONTROL BOARD
Input type

The input signal type is configured using mini-switches 4 (strip SW1).
Reconfiguration is possible when the thyristor unit is disconnected from its backplate.

In tables 4-1 to 4-4, thkindicates the lowered position of the switch (towards the board).

Automatic input (external signal)

Automatic Position of the mini-switches SW1
external

input signal 1 2 3 4
0-5V 0 0 0 0
0-10V 1 0 0 0
1-5V 0 1 0 0
0-5mA 0 0 1 0
0-10 mA 1 0 1 0
1-5 mA 0 1 1 0
0-20 mA 0 0 1 1
4-20 mA 0 1 1 1

Table 4-1 Configuration of the automatic input
Manual input
The manual input voltage range (external potentiometer wiper at tedhishpends on the

configuration of the automatic input. Table 4-2 gives the manual input voltage range as a
function of the limit positions of the potentiometer.

Position of mini-switches Voltage range at
manual input

1 2

0 0 0-5V

1 0 0-10V

0 1 1.25V-6.25V

Table 4-2 Configuration of the manual input

In position8L of the diagnostic unit (left socket), 100 % control corresponés %
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Thyristor firing mode

The thyristor firing modes can be configured uginigi-switches 5to 7 (strip SW1) and by
two jumpers J1 andJ2 located on the control board.

Thyristor Position
firing mode SW1 mini-switches Jumpers

5 6 7 J1 J2
Firing angle variation 0 0 0 0 -
Single cycle 1 0 0 0 -
Fast cycle 1 1 0 0 -
Slow cycle 1 1 0 1 -

Fast cycle with
soft start 1 1 1 0 1

Slow cycle with
soft start 1 1 1 1 1

Fast cycle with
soft start and end 1 1 1 0 0

Slow cycle with
soft start and end 1 1 1 1 0

Table 4-3 Configuration of the firing mode
Note: e If the jumper]lis in positionl in Phase angle, the response time on
setpoint variation is multiplied k0.
e '“'intable 4-3 indicates that the jumper position is irrelevant.

Frequency
The frequency used is configured using mini-swRdgtrip SW1).

Frequency Position of mini-switch 8

50 Hz 1
60 Hz 0

Table 4-4 Configuration of the power supply frequency used
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CONFIGURATION OF THE DRIVER BOARD

The driver board comprises the st8j of mini-switches used to configure the parameter
controlled by the control system (feedback).

Reconfiguration is possible when the thyristor unit is disconnected from its backplate (see
figure 4-1).

Controlled Position of SW mini-switches
parameter

13 14 15 16
True power 1 0 0 1
Squared RMS load voltage 0 1 0 1
Squared RMS load current 1 0 1 0

Table 4-5 Configuration of the controlled parameter

In the above table, tHeindicates the position of the mini-switch lowered towards the board
(position marked®N; see figure 4-2).
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Chapter5 OPERATION

THYRISTOR FIRING MODES

General

The470series thyristor units have the following thyristor firing modes:

* Phase angle
* Burst firing (‘fast’, 'slow' or 'single cycle’) with or without soft start

(start and end).

They can be reconfigured by the user as described in the 'Configuration' chapter.

'Phase angle' mode

In 'Phase anglemode, the power transmitted to the load is controlled by firing the thyristors for

a part of the power supply voltage half-cycle (see figure 5-1).
Thefiring angle (©) varies in the same direction as the input signal with the control system.

The power emitted is not a linear function of the firing angle.

Load voltage

e ~—0—>
wt

e— B —>

Power supply
voltage

A

Tt
Resistive load
Power supply
voltage Load voltage
+
/ wt
0
Inductive load
Tt

Figure 5-1 'Phase angle' firing mode
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'‘Burst firing' mode

The Burst firing ' mode is groportional cycle which consists of supplying a series of
completepower supply voltageyclesto the load.

Thyristor firing and non-firing are synchronised with the power supply and are perfatmed
zero voltagefor a resistive load.

This firing eliminates the steep fronts of the power supply voltage applied to theldeesinot
produce interferenceon the supply and, in particular, prevents the generatigamafsites.

In the Burst firing ' thyristor firing mode, the power supplied to the load depends on firing time
Teand non-firing timed . The load power is proportional to the firing ratand is defined
by the ratio of the thyristor firing timeT() and the modulation tim& (, = T + Te).

The firing rate (or cyclic ratio) is expressed by the following ratio:

Te

T =
TF + TNF

The load power can be expressed by:

P=1.PRax
whereP,,,, represents the load power during thyristor firing.

Load voltage

0
< T > < TNE >
< TM >

Figure 5-2 Firing times of a burst firing cycle

'Single cycle' mode

The 'Burst firing' mode with ainglefiring or non-firing time is called th&ingle cyclé mode.
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Modulation time

The modulation time in 'Burst firing' modevariable according to the output power. Due
to this type of control, the 470 unit possesses setting precision adapted to each specific

setpoint zone:

« At 50 % power, the typical value of the modulation time is:
- 0.8 sfor the 'Fast' cycle
- 8 sfor the 'Slow’ cycle.
* For a zone below0 % of the maximum setpoint, thiging time decreases and the

modulation time increases.
* For a power zone abo%® %, thenon-firing time decreases as the modulation time increases.

For example, in the 'Fast' cycle mode:
« for 5 % power, T=250ms, ], =5s
» for 90 % power , I=2.25s, ], =25s.

12sp Ty Modulation
time
10s
8s
6s
4s
Te =TNF =04s
2s
, Distributed
power
N7 y
0 25% 50% 75% 100%

Figure 5-3 Modulation time as a function of power (‘'Fast' cycle)
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Soft start / end

Soft operation (start or start and end) can be configured in the 'Slow cycle' and 'Fast cycle'
Burst firing modes.

The soft start durationTgg) is the time taken for the thyristor unit output power to change
from 0% to 100% by varying the thyristor firing angle frothto full firing .

The soft end duratiorTgg is the time taken for the thyristor unit output powectiange
from 100% to 0% by varying the thyristor firing angle frofull firing toO.

Soft start with Soft end with
increase in the decrease in the
firing angle firing angle

< Full firing .
t
< Tgg—> < Tge—>
< TF >

Figure 5-4 Soft start and end in burst firing mode
The duration of the soft start (and end) can be set@tm250ms by the potentiometer on the
control board (See 'Commissioning' chapter).

The soft end timeT(gg is not included in the firing timeTE), but all the power sent to the
load is taken into account in the control.

After the soft start with thyristor firing angle variation, the thyristor unit remaifidlifiring

during the firing time (if the current limit is not enabled).

Note : For soft starts of loads with very high resistance variations as a function of temperatur
(e.g.: Kanthal Super), use tBpecial 677
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Over-current elimination for the inductive load

The 'Fast cycle' and 'Slow cycle' Burst firing modes, composed of complete supply cycles,

start at zero voltage for purely resistive loads.

For non-saturating inductive and transformer connected loadsin Single cycle and
Burst mode without soft start, firing at zero voltage generates transient operation which
could, in certain cases, induce the appearance of over-currents (figure 5-5,a) and a

blow-out of the thyristor protection fuse.

To prevent this over-current, the first firing of the thyristorstfam-saturating inductive and
transformer connected loads cardeéayedwith reference to the corresponding zero voltage
(figure 5-5,b). The optimurdelay angle(¢) must be adjusted with the potentiometer on the
control board (see adjustment) as a function of the load (max.aB)ay

Over-current

wt

a)

wt

19

Delay angle

b)

Figure 5-5 Inductive load switching at zero voltage (a) and with delay angle (b)

This firing mode is not suitable for saturating loads (transformer primaries)4sifseries

units do not generate magnetisation ramps at power-up.

5-6
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CONTROL

Control function

Using the current and voltageeasurement,the following feedbacks are available:

« the true power of all load types (this power takes into account the possible phase shift
between the instant current and voltage),

« the squared RMS current,

« the squared RMS voltage.

Process value:
100% [— P,V2 12

50%

0 2% 50% 100%
Setpoint

Figure 5-6 Controlled parameter as a function of the setpoint

The controlled parameter (power, squared current or squared voltage) at the thyristor unit
output is linear betweehand100 % of its maximum value as the input signal varies
betweer2 and100 % of the maximum scale.

The accuracy of the control is guaranteed to be witt#ir?6 of the maximum value.
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The use of thérue power in a control loop enables:

« the supply of an accurate power of the load independent of variations in the power supply
voltage or the load resistance (due to the temperature change or ageing of the components),

« thermal control when the temperature of the heated component cannot be measured.
Power control is required for certain processes in which the temperature cannot be controlled,

for instance, when the user requires power information (process monitoring or calculation of
the cost of energy for heat treatment).

Important !

For loads with high resistance variations as a function of
temperature (molybdenum, molybdenum bisilicide, tungsten,
platinum, etc), at low temperatures, the 470 series units can
switch to current limit (if this option is installed) and therefore
no longer operate in power control mode.

Thesquared RMS load voltageor thesquared RMS current represents the dissipated power
in a purely resistive and constant load.

For loads with low resistance variations as a function of temperature (iron alloys, nickel,
chromium, aluminium, Inconel, etc.), controli is sufficient.
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Pulse gating

The470series thyristor unit thyristors are fired by a gaése train of a maximum duration
of 5 ms

In most single-phase applications, it is possible to send gate pulsed@vesgo that the
thyristors are polarised in direct mode (positive anode in relation to the cathode) or in inverse
mode (negative anode).

Each thyristor is only fired when its voltage is positive, when it is negative, the anti-parallel
thyristor is fired.

In certain applications, the gate pulses on the polarised thyristor in inverse mode can lead to
operating problems: firing instability, fuse blow-out.

It is therefore necessary éliminate the gate pulses when the thyristor is polarised in
inverse mode.

This function is performed by thrilse gatingcircuit available fod70thyristor units.

This pulse gating is essential for configurations in which multiple thyristor units are
distributed between the phases of a three-phase power supply and have an electrical
configuration which could inducephase shiftbetween the voltage applied to the thyristor
and the electronic supply voltage.

For example:

« control of heating electrodes (in transformer secondary coil)
immersed in the same molten glass bath

« load in star with neutral, with the central point of the star
connected to the power supply neutral by a wire of a
non-negligible resistance with reference to that of the load.
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POWER LIMIT

Using the load current and voltage measuremeng&series thyristor units can use a
threshold limit of the controlled parameter (true power, squared RMS load current or RMS
load voltage).

The 'Power limit' functiofimits the controlled parameter tespecified valueindependently
from the input signal.

The maximum threshold of the dissipated power in the load (or the threshold of the
parameter®/2andl|?proportional to a power for the constant resistance) is set using the
‘P.limit" potentiometer on the front panel of the thyristor unit.

Tg‘;\fer ®) P without limit
p 80% P limit
100% threshold
4
y =
50%
0 50% 100% Setpoint

Figure 5-7 Threshold power limit

A remote power limit is possible usingxternal components (external potentiometer or
voltage, see 'Wiring' chapter).
In this case, the limit il cascadewith the setting using the front panel potentiometer.

The'P.Limit" potentiometer is used to set the maximum threshold of the power and the
external components (potentiometer or voltage) adjust the power value bét¥eand the
valeur setusing theéP.Limit' potentiometer on the front panel.

5-10
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CURRENT LIMIT (OPTIONAL)

As an option, thd70series thyristor units can use the current measurement to limit the RM:
load current to apecified valueindependently from the external input signal applied to
terminal 5 or 6

This function gives a limit of the squared RMS load curtént

12 12
100%
A
Irms
—
/ 75% 12 limit
4 / threshold
50%
0 50% 100%
Current limit
(12 proportional to the limit signal)

Figure 5-8 Example of current limit (low temperature coefficient load)

For the current limit, the maximum load current threshold is set using the potentiometer
marked| limit / Limit. I' on the front panel.

The 'Threshold limit' input can also be controlled:

« by an external settingptentiometer
* by a0-10 Vexternal DC voltage.

which act in cascade with tHdimit / Limit. I' potentiometer on the front panel.

The limit threshold can be adjusted for the RMS load current &é&tnto 110 % of the
nominal current (from 0 % to 120 % of the squared current)
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PARTIAL LOAD FAILURE DETECTION

The 'partial load failureRLF) alarm detects an increase in the load impedance due to the
failure of heating elements, for example.

The sensitivity of the PLF circuit is used to detect the increase in the load impeda0dé,to
which detects the failure of one element oub @fentical elements mounted in parallel.

On the470thyristor unit, the alarm is indicated:
« by anindicator light mounted on the front panel and labelledad Fail'
(lit when a partial load failure is detected)
« by an alarm relagontact
(contact output is available on termindlsand42 on the user terminal block
at the top left-hand corner of the thyristor unit backplate; see page 3-5).
The alarm relay isle-energisedn the alarm state when the thyristor unit power is on.

The alarm contact (cutoff capacity25 Aat250 Vacor 30 Vdo) in the standard version is
open in the alarm stateor in the event of a ungupply failure.

The contact cutoff capacity must not exc@86 Vin any circumstances.
As an option (cod8&3), this contact i€losedin the alarm state.

The PLF alarm relay is acknowledged either by switching off the thyristor unit or by a return
to the nominal current.

5-12
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RETRANSMISSION

The470thyristor units possess retransmission of load current, voltage and power images in tt
form of a DC and AC signal.

Load current image

A DC load current retransmission signal is available on the control terminal block, between
terminals3 ('Current image") and6 ('0V'). The full wave rectified output signal is proportional
to theinstant load current2.5 \fmean for the nominal current of the thyristor unit).

An AC signal, proportional to the RMS load current, is available at terrdéhafl the driver
terminal block. It is referenced in relationGd/ (terminal6) and equal t@.5 VRMS for the
nominal current of the thyristor unit (after calibration).

The current image can be used for tests or for an external measurement (minimum impedanc
circuit connected in paralle20 kQ for the DC signal an8l kQ for the AC signal).

Load voltage image

TheAC load voltage retransmission signal is available between tern38élsoad voltage
image, driver board) ané ('OV', control board).

This signal is proportional to the RMS load voltage and equabt®yY RMS for the nominal
load voltage.

Minimum impedance of circuit connected in paralfekQ

True power image

The0-10 VDC true power retransmission signal is available at terr3iaf the driver
terminal block. It is referenced is relationGd/.

The power indication i40 Vdcfor anominal power transmitted to the load (nominal power
equal to the product of the nominal load voltage by the nominal load currerdaditbeation).

Minimum impedance of circuit connected in paralfekQ.

The true power image BC for the 'Phase angle' and 'Single cycle' firing modes. It is
modulated in 'Burst firing" as a function of the thyristor firing modulation.
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INHIBIT AND SAFETY QUENCH

The470thyristor units possess astive operation inhibit which requires a voltage to be
applied to a control terminal block.

The absence of the inhibit voltage enables the operation of the thyristor unit.

The inhibit input is available between termitiél('Enable input' and terminab ('0 V') of the
control board.

The inhibit is active when a DC voltage+£0 V (4 V minimum, 32 V maximum) relative to
terminal6 (‘0 V') is applied to termindl6 (see 'Wiring' chapter).

To inhibit the thyristor unit théEnable input' terminal can be connected (using a normally
closed contact) to the10 V' voltage output (termindl2) on the control terminal block.

If the thyristor unit is inhibited, the thyristor firing signals are eliminated irrespective of the
input signal.

To enable the thyristor unit, termink must not be connected to a voltage specified above.

The thyristor unit can be inhibited by disconnectingghiety quenchconnection (terminals
21 and22 of the driver terminal block).
This connection is made using a link on the driver terminal block.

Terminals21 and22 can be used for the serial connection of any safety contact (e.g.
thermal safety switch). In this case, the external connection wires should be shielded,
with the shielding earthed at both ends.
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Chapter 6

COMMISSIONING PROCEDURE
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Commissioning

Chapter 6 COMMISSIONING PROCEDURE

Read this chapter carefully before commissioning the
thyristor unit

COMMISSIONING PROCEDURE SAFETY

Important !

A Eurotherm cannot be held responsible for any damage to persons or property or for
any financial loss or costs resulting from the incorrect use of the product or the
failure to observe the instructions contained in this manual.

It is therefore the user's responsibility to ensure that all the nominal values of
the power unit are compatible with the conditions of use and installation before
commissioning the unit.

Warning !

ii * Never use thyristor unit with a power suppipltage greaterthan
the nominal voltage of the thyristor unit as specified in the coding.

» Dangerous live parts can be accessible when the unit is dismounted
from its backplate

» Access to internal components of the thyristor unit is prohibited to
users who are not authorised to work in industrial low voltage
electrical environments.

» The temperature of the heatsink can be greater tha@.100
Avoid any contact with the heatsink, even momentarily, when the
thyristor unit is operating.

The heatsink remains hot for approximately 15 min after the unit has
been switched off.
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CHECKING THE CHARACTERISTICS

Caution !
ff Before switching on the unit, make sure thatidleatification code of
the thyristor unit corresponds to the coding specified iortier and that
the characteristics of the thyristor unit esenpatible with the installation.

Load current

The maximum load current must be less than or equal to the value of the nominal current of the thyri
unit taking the load (component tolerance) and power supply (+10%) variations into account.

Power supply voltage

The nominal value of the thyristor unit voltage must be greater than or equal to the
voltage of the power supply used.

Caution !
A Given thénhibit at 70 % of the nominal voltage, the nominal voltage of the thyristor
unit must be as close as possible to the nominal power supply voltage.

Auxiliary supply voltage
The auxiliary supply voltage must bephasewith the power voltage. It is adapted by the
position of the soldered links and the choice of the transformers. This selection is made in t
factory, depending on the auxiliary supply voltage code.

Input signals

The configuration of the mini-switches on the control board must be compatible with the
selected control signal level (see 'Configuration’ chapter).

Partial load failure detection

The voltage used for the PLF detection circuit is that used for the auxiliary power supply.
This voltage must thus correspond to the power voltage

The PLF alarm relay contact must be connected in the circuit with a voltage which never
exceeds 250 V (single-phase or three-phase 230 V power supply).

External thyristor block (472 model)
Check that the connections of the 'Cathode-Gate' twisted wire pairs are correct.

The current of the current transformer secondary circuit mustbior the nominal current of
the primary circuit.
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DIAGNOSTIC UNIT

For easier commissioning and setting operations and for the thyristor unit state diagnostics, it
is advisable to use tHEUROTHERM type 260 diagnostic unit.

The20-way switchof the diagnostic unit is used to display the values of the thyristor unit and
controlled parameters on its digital display.

The unit displays two decimal places in order to permit the precise indication of the
measured values.

The diagnostic unit possesses a ribbon cable which is plugged into two 20-pin sockets (Left
diagnostic socket and Right diagnostic socket) provided on the front panel of the thyristor unit.

Note :

The positions of the diagnostic unit corresponding to the Left socket are marked
‘NL" (N - indicates the number of the position);

respectively, the positions of the diagnostic unit connected to the Right socket are
markedNR'.

Tables 6-1 to 6-3 give the description of each position in the diagnostic unit and the typical
values of the signals measured for the left and right sockets.

ﬁ Important !

The values measured arean DC values

The signals from the diagnostic sockets may also be viewed usosgilascope

In order to measure the RMS load voltage and current values (in the diagnostic positions 1R,
2R, 3R, 6R), aoltmeter can be connected to the oscilloscope connection terminals.
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Diagnostic socket
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G,

EUROTHERM
Fail
c O Défaut
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dg Seuil
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Limit. |
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Déf. fusible

Connection ribbon

PPN <
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PReg (Right)
Oscilloscope
connection
(terminals isolated
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—— Digital display
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ext |§| 9Vdc
off |E| 20\
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ext y rechargeable battery
Battery
charger
EUROTHERM 1
diagnostic unit

Figure 6-1 Connection of the EUROTHERM type 260 diagnostic unit to a
470 series thyristor unit
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Thyristor firing angle variation ( ©)
0 % of 50 % of 100 % of
Position Assignment setpoint setpoint setpoint
=0 0= 9C ©= 180
1L |Currentimagéfull
wave rectified) oV 125V 25V
2L |Manual input
(if used) oV 25V 5V
3L |PLF output (notin alarm +135V
In the alarm state -126V
4L |External setpoint
Example: 0-10 V oV 5V 0V
5L |Threshold current limit
(optional) Oto10V
6L |Currentimage for PLF ov -25V -46V
detection
7L |Load voltage image oV 225V 43V
8L |Control setpoint oV -25V -5V
9L |Notused
10L |Firing 0 Vmean 8.4V 12.7V
demand 1Vpeak
11L |'+10V'reference 10V+0.1V
12 L |Auxiliary supply image - 24 V full wave
rectified
13 L |Pulse output 24V no 24V 24V
pulses pulses pulses
14 L |-15 V' electronics supply - 15 v+ 150mV
15L |Oscillator input ov 1.2V 6.4 Vpeak|1.2V 6.4 Vpeak
90° pulses 90° pulses
16 L |'+15 V' electronics supply + 15 V+ 150mV
17L |'0'voltage -105V
crossing pulse +12 Vpeak 0.6msl00 Hz
18 L |Electronics supply 0 V oV
19L |[Saw-tooth 3.6V
generator 8.4 Vpeak 100 Hz
20 L |Enable <-10V
Table 6-1  Assignment of the positions of the EUROTHERM type 260 diagnostic unit

Left diagnostic socket. All models.
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Burst mode and single cycle firing

0 % of 50 % of 100 % of
Position Assignment setpoint setpoint setpoint
1L |Current imagéfull Modulation
wave rectified) ov 0-25V 25V
2L |Manual input
(if used) ov 25V 5V
3L |PLF output (notin alarm) +135V
In the alarm state -126V
4L |External setpoint
Example: 0-5 V oV 25V 5V
5L |Threshold current limit
(optional) Otol0V
6L |Currentimage for PLF ov Modulation -46V
detection Oto (-4.6V)
7L |Load voltage image ov Modulation 43V
Oto (-4.3V)
8L |Control setpoint ov 25V -5V
9L |Notused
10L |Firing 0 Vmean Modulation
demand 1Vpeak 12.5V peak 125V
11L [+10V' reference 10V+0.1V
12 L |Auxiliary supply image - 24 V full wave
rectified
13 L |Pulse output 24V no 24V 24V
pulses pulses pulses
14 L |-15 V' electronics supply - 15 V& 150mV
15 L |Oscillator input oV 6.4 Vpeak 12v
6.4V peak
16 L [+15 V' electronics supply + 15 V+ 150mV
17 L [0 voltage -105V
crossing pulse +12.5 Vpeak0.6 ms
18 L |Electronics supply 0 V ov
19L [Not used
20L |Enable <-10V

Table 6-2  Assignment of the positions of the EUROTHERM type 260 diagnostic unit
Left diagnostic socket. All models.
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All firing modes

Thyristor
unit Iposition Assignment 0 % of setpoint 100 % of setpoint
model
470, 471,] 1R |Load current AC signal
472 image oV 2.5V RMS; 0V mean
2 R |Load voltage for AC signal
control oV 2.5V RMS; 0V mean
3 R [Load voltage AC signal
image oV 2.5V RMS; 0V mean
4R |Power True 135V
limit Not true 0 V
5R |True power image
(nominal load) oV +10V
6 R [Current image for AC signal
control oV 2.5V RMS; 0V mean
7R |Power limit - 5V for 100% threshold
threshold 0V for 0% threshold
8 R |-15V' electronics supply -15V+ 150 mV
9 R |Instant power Single-pole double frequer
image ov 2.5V mean signal
472 10 R |Oscillator input +24V + 24 V pulses
no pulses
470, 471, 11 R |Used during —
472 maintenance
12 R |'+15V' electronics supply -15V+ 150 mV
472 13 R |Gate pulses of +24V + 24 V pulses
thyristor T1 no pulses
14 R |Used during -
maintenance
15 R |Gating input of AC signal, ¥ half-cycle positive
thyristor T2
16 R |Gate pulses of +24V + 24 V pulses
thyristor T2 no pulses
17 R |Pulse oscillator No pulses + 24 V pulses
470to 472 18 R |Electronics supply 0 V ov
472 19 R |Gating input of AC signal
thyristor T1 Isthalf-cycle negative
20 R |'+24V' electronics supply +24V (+0.2 V; -4 V)
Table 6-3  Assignment of the positions of the EUROTHERM type 260 diagnostic unit

Right diagnostic socket

In positions 1R, 2R, 3R and 6R, tR&S valuescan be measured with an external voltmeter
connected to the oscilloscope terminals of the diagnostic unit.
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CALIBRATION

When it leaves the factory, the thyristor unit is set fomthinal voltage and theominal
load current determined by the corresponding codes.

In this condition, th@ominal power corresponds to 100% of the feedback signal; the true
power image (available at termir& of the driver terminal block or in positi@R of the
diagnostic unit) is- 10 V.

For the real application, the dissipated power in the load can be different to the nominal pow
(power supply voltage slightly different to that of the thyristor unit, nominal load current
different to the nominal current of the thyristor unit specified in the unit order, tolerance of
installation components).

In this case, the feedback and the retransmission signal do not correspond to the true power v
To calibrate the thyristor unit to operating conditions, the user can adjust the feedback value
and the power image using the calibration potentiometer labeliadjust/P.Régl on the

front panel of the thyristor unit.

The value retransmitted at termirddl of the driver board terminal block (or in positibR of

the diagnostic unit connected to the Right connector) can be adjudie@d/tlr exactly for the
nominal power of the load used.

The value read in positid®R of the diagnostic unit i2.5 V mean for the nominal calibration.
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PRELIMINARY SETTINGS

The preliminary setting is used to adapt the first thyristor firings to the type of load used.

« For resistive loadwith low resistance variations firing at zero voltage does not
generate steep voltage fronts, thus minimising the electromagnetic interference produced.

« For resistive loadwith high resistance variations use of the '‘Burst firing' modes
with soft start reduces the current requirement when the load is cold with a low
resistance (‘Current limit' option must be used).

» Fornon-saturating inductive and transformer connectedoads, delayed first
firing eliminates the transient over-current (see 'Operation’ chapter).
This delay can be adjusted betwdeand90° and only acts on the first half-cycle.

The preliminary setting is carried out using potentiometelocated on the control board (see
figures 4-1 and 4-3).
To access the setting potentiometer, the unit mushpkigged from its backplate.

Warning !

Dangerous live parts are accessible when the unit is unplugged. Only a qualified
person, authorised to work in a low voltage industrial electrical environment,
should access the inside of the unit.

The effect of the setting potentiometer depends on the thyristor firing mode.

Thyristor Action of potentiometer
firing mode P4
Phase angle No action
Single cycle Delayed first firing of the
Slow cycle thyristors at the start of each
Fast cycle firing cycle
Burst firing Soft start duration
with soft start in thyristor firing
angle variation
Burst firing with Soft start and end
soft start and end duration in thyristor
firing angle variation

Table 6-4 Effect of the preliminary setting potentiometer
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Default position of potentiometer P4

When it leaves the factory, the potentiomeR# is set as shown below.

Thyristor firing Position of potentiometer

mode P4

Fast cycle Turned fullgnti-clockwise

Slow cycle (Zero delay)

Single cycle

Soft start Turned fullglockwise

Soft start (Maximum ramp)

and end

Phase angle No action

Table 6-5 Default setting of potentiometer P4

Resistive load with low resistance variations

For loads with low resistance variations as a function of temperature, use the 'Single cycle' ¢
‘Burst firing' thyristor firing modes.

The preliminary setting must guarantee thyristor firing at zero voltage.

* Ensure that potentiometBd on the control board is turned completely anti-clockwise
(delay angle © and ramp absent, see table 6-5).
* Switch on the thyristor unit.
» On the external input (termindlof the control terminal block), apply a signal
corresponding t0% of the control signal.
3S. Using an ammeter, measure the RMS current and check that the load current does not p
» On the external input (termind) or manual input (termind), apply a signal
corresponding td00% of the control signal.
Using an ammeter, measure the RMS current and check that the current is equal to the

nominal load current.

Resistive load with high resistance variations

For loads with high temperature coefficients, use the Phase angle thyristor firing mode or the
soft start with the 'Current limit' option.

For the soft start, the rampsgstto approximate\800 ms(the ramp setting potentiometer P4
has no effect).
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Non-saturating inductive load

When the load has an inductive component (a 50 Hz inductor, for example), firing at zero
voltage in the 'Burst firing' or 'Single cycle' firing modes generates transient operation which
produces an over-current and in some cases can cause the thyristor protection fuse to blow
(see 'Operation’).

To avoid these over-currents at the start of each burst, the first firing of the thyristors must be
delayedin relation to the corresponding zero voltage.
(Phase angle firing mode can also be used).

Theoptimum delay angle (90max) must badjusted with potentiometeP4' depending on
theload used The delayed thyristor firing only affects the first firing in each burst.

To set for a non-saturating inductive load:
¢ Turn potentiometeP4 completely clockwise (maximum delay equal t6)90
« Set a control signal corresponding to approximately 20 % of the maximum setpoint.

« Slowly turn potentiometeP4' anti-clockwise in order to reduce the over-current (visible on
the oscilloscope screen) at the beginning of each burst as much as possible.

Saturating inductive load
When controlling &aturating inductive load (e.g. transformer primary with a resistive load
having a low resistance variation on the secondary), use the 'Burst firing with soft start' firing
mode withno current limit.

The soft start (or start and end) time is set using potentiofét@n the control board, for the
following following thyristor firing modes:

« slow or fast cycle with soft start
« slow or fast cycle with soft start and end

The soft start (or soft start and end) can be adjusted@rimra50 ms

The maximum ramp is obtained with potentiomé&®d turned completelglockwise
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Figure 6-2 Front panel of the 470 series thyristor unit
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PARTIAL LOAD FAILURE DETECTION SETTING

The partial load failure (PLF) detection is adjusted using the potentiometer labelled
‘Adjust/Seuil' on the front panel (see figure 6-2).

The purpose of this setting is to adapt the PLF detection with the maximum sensitivity to the
real thyristor unit load.

To guarantee correct operation of the PLF detection circuit, the load current must not be less than
10 % of the thyristor unit nominal current (in the case of use of a bulb as a load for a thyristor unit
test in the workshop, the PLF detection indicator ligat/Défaut’ is always lit).

During commissioning, the following setting must be made:

« First of all, make sure that the thyristor unit is connected correctly and that the thyristors
are in permanent firing mode.

» Turn the PLF detection adjustment potentiometer complatglclockwiseand check
that theFail/Défaut' indicator light on the front panel is off.

» Turn the'Adjust/Seuil' potentiometer slowlglockwiseuntil the indicator light
comes on.

» Turn the potentiometer slowly anti-clockwise until thead Fail' indicator light
has just gone off.

The potentiometer set in this way is used to obtain maximum sensitivity for the partial load
failure detection really connected with the thyristor unit.

The push button on the front panel (labell€dst) which simulates a current drop in

the load is used to check the operation of the PLF circuit without having to disconnect
the load. This button should place the thyristor imithe alarm stateif the setting has
been performed correctly.

Reminder:

The PLF detection circuit does not use the load voltage directly, but recreates it electronically
using the auxiliary supply voltage.
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CURRENT LIMIT SETTING (OPTIONAL)

The current limit can be adjusted using tHarlit / Limit.I ' potentiometer on the front panel.

» Make sure that the load is connected.

« When the threshold current limit is used in cascade with an external potentiometer or
signal, make sure first of all that the 'Threshold limit' setpdidt\(in position5L of
the diagnostic unit) is at the maximum value.

e Turn thel limit / Limit. | ' current limit potentiometer completedpnti-clockwise
(minimum current).

* Apply a0 V signal to terminal4 and connect the power voltage.
The RMS voltage at the load terminals must be zero.

* Increase the current limit input signal to 100 %iriit / Limit. | ' potentiometer still
turned completelpnti-clockwise).
The load voltage should not increase.

 Turn thel'limit / Limit. | ' potentiometer gradually clockwise and check that the current
rises slowly. Set thélimit / Limit. | ' potentiometer in order to obtain the maximum
currentpermitted by the loadl | |\, -

Caution !
* For the current limit setting, only use an ammeter which give$rieeRMS value to
A measure the load current in order to prevent risksrofs which may reach 50 % and
make sure that the setpoint is 100%.
« The threshold current limit can lpee-setwhen a thyristor unit is switched on but
not firing .

The value of thequared RMS load current iproportional to the Threshold current limit'
setpoint observed at positiéh of the diagnostic unit.
The current limit voltag®/ g can be calculated using the following equation:

lLm 2
Vs (V) = 826V ——
INnom
Current limit signal | rms? lrms
(position 5L of the diagnostic unit) (%) (%)
10V 121 110
8.26 V 100 100
6.69 V 81 90

Table 6-6 Example of the threshold current limit
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POWER LIMIT

The power limit (of the controlled parameter) can be adjusted using.kinat" potentiometer
on the front panel.

» Make sure that the load is connected.

* Turn the P.limit' potentiometer completely clockwise.

« Set the (external or manual) control signal to zero.
Connect the thyristor unit supply voltage.
Check that the thyristors are not outputting (with an ammeter or with the diagnostic unit
displaying the load current and voltage images as zero).

« Adjust the current limit td00%.
Adjust the power limit setpoint 0% (-1 V in position7R of the diagnostic unit,
connected to the Right socket).

» Gradually increase the control signall@0% and check that the thyristors output
the current.
The power image should correspon@®86 of the calibrated value(V in diagnostic
position5R).

For each load, the voltage of the required power limit can be calculated (voltage in pdition
of the diagnostic unitV,g) if the following parameters are available:

Nominal thyristor unit voltage Vin V)
Nominal thyristor unit current (after calibration) |y (A)
Maximum power allowed by the load Pr max (W)

The voltageV, of the diagnostic unit should be set to:

Ve (V)= (-5V). P max
Yn X lun

If the controlled parameter i6? and the maximum voltage allowed by the loa¥ i, . the
voltageV, should be set to:

V2
Vig V) =(-5V). —LMAX
\'EUN
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CHECKS IN THE EVENT OF ABNORMAL OPERATION

Symptom

1. The thyristor unit is
not fired after a
firing demand.

Action

1.1. Check that the power is present (if the power is absent but the
electronics supply voltage is present, the thyristor unit indicates a
PLF alarm and the indicator light on the front panel is lit).

1.2. Check the state of the thyristor protection fuse.

1.3. Check the connection of the auxiliary supply on the user
terminal block (terminals 51 and 52 or 53).

1.4. Check that the electronics supply is present (presence of +15V,
-15V, +10V, +24V voltages, see tables 6-1 to 6-3)

1.5. Check that the 'Inhibit' input (termiri on the control board)
is not connected ta-10 V' (terminall2).

1.6. Check that termin&1 and22 on the driver board ('Safety
guench') are correctly interconnected.

1.7. Check that the control signal arrives correctly on the control
board terminal block (termindlor 5), the signal polarity is
correct (negative voltage in positi&b) and that the control
wires are correctly inserted in the screw connection system.

1.8. Check that the input signal type and level are compatible with
the type and level of the configured signal.

1.9.Check the wiring of the thermal switchdg{and472models).
1.10. Check the presence of the thyristor firing pulses
(diagnostic positiod3L for the470and471 models;position
17R for the472model).

1.11. Check that the current limit is not at zero (diagnostic
positions5L and4R).

1.12. Check that the power supply voltage is greater than or equal
to 70 %of the thyristor unit nominal voltage.

1.13. Check that the 'Gate-Cathode' wires are not inverted
(472model).

470 User Manual

617



Commissioning

Symptom

2. The transient over-current

Action

2.1.Check that the load wiring is correct.

when starting up an inductive load
is too high (Burst mode or Single 2.2.The factory pre-setting of potentiome®erof the

cycle firing).

delayed firing angle i6°.
Increase this angle by turning potentiomeRdf clockwise.

3. The thyristor is in full firing with ~ 3.1.Check the configuration of the input signal and the

an input signal at zero.

4. The thyristor unit remains in
partial firing after the input signal
has been applied and set to zero
(power control only).

controlled parameter and that the signal is really absent
from terminals4 and5 of the control terminal block.

3.2.By disconnecting the 4 'Gate-Cathode' wire&2(
model) and isolating the connection lugs, check that the
thyristors are not short-circuited.

For the470and471models, use an ohmmeter to check
that the thyristors are not short-circuiteiter
disconnectingthe unit.

3.3. Check that the electronics supply voltage is connected
correctly and is in phase with the power.

4.1. Check the polarity of the power indications (diagnostic
positions5R and9R).

If these indications are negative, one of the 2
measurements (load current or voltage) is inverted and the
thyristor unit measures a negative power.

Check that the load voltage information connection
(terminals61 and63) is correct.

For the472 model, check the polarity of the
connection of terminal88 and 39 (external

thyristor current measurement).

Note the voltage of the 40 diagnostic positions at the 0% and 100%
setpoint, this often indicates the cause of the failure.

If the fault persists after all these checks, contact your nearest
EUROTHERM office, where technicians will be able to advise you and
assist you during commissioning.
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Chapter 7 MAINTENANCE

Warning !

C The thyristor unit must be maintained by qualified personnel, authorised to
perform work in a low voltage industrial electrical environment.

THYRISTOR PROTECTION

The thyristors of thd70series power units are protected as follows:

< the internal high speed fuse against over-currents

« the RC snubber circuit and the varistor against excessively fast voltage
variations and transient over-voltages when the thyristors are not firing.

« the thermal switch for th&71 model and for the external thyristor block
(472model)
In the event of accidental overheating of the cooler or if the fan stops,
the thermal switch opens, which causes the thyristor firing to be stopped.

C Warning !

 The internal thyristor protection fusé70and471 models) does ngirotect
the installation in any circumstances.

« The external thyristors driven by the driver uditZ model) should be
protected by following the connection and safety instructions in the thyristor
block manual.

« The user's installation must peotected upstream(non high speed fuse,
thermal or electromagnetic circuit breaker, appropriate fuse and fuse-holder
assembly) and must comply with current standards.
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THYRISTOR PROTECTION FUSE

The470and471model thyristor units are supplied with tinéernal fuse (up to 125 A) with
fuse blown indicator light.

For thel50 Aominal current (471 model), tleaternal fuse must be ordered separately.

Caution !
The high speed fuse is only used for the internal protection
of the thyristors against wide amplitude over-loads.

Table 7-1 contains all the part numbers of the original internal fuses (as fitted in the factory) a
the fuses which are authorised for replacement during maintenance.

ff Caution !
The use of other fusésvalidates the thyristor unit guarantee.

Model | Nom. | Max. Part Numbers
current | voltage Suppliers
Eurotherm |Ferraz I.R. Brush G.E.C
470 |75A 500V |CH 120114 | B 099959 EE 1000.110110 EET|GSG1000.11d
Internal
fuse

471 |125A 500V |CH 120154 | C 099960 EE 1000.150150 EET|GSG1000.15d
Internal
fuse

150 A 500 V |CH 340025 | H 300019 - - -
External
fuse

150 A - CP 171482 |V 98711 - - -
Fuse-
holder

472 |External Protection of external thyristors according to
thyristor thyristor block supplier recommendations.
block

Table 7-1 Recommended high speed fuses for thyristor protection
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REPLACEMENT OF THE INTERNAL HIGH SPEED FUSE

The470and471model power thyristor units (nominal current from 15 to 125 A) are fitted with
internal high speed fuses.
These fuses are mounted at the rear of the plug-in unit.
If the internal fusdlows, ared indicator light on the front panel of the unit lights up.
To replace the internal fuse:
« unplug the unit from its backplate
« loosen the two fuse attachment screws (see figure 4-1)

« fit the appropriate fuse (the part numbers are given in table 7-1).

Tightening3.5 N.m

Caution !

A The thyristor unit may be damaged if tightening is not performed correctly.

For thel50 Anominal current471 model), the high speed fuse and its holdeeaternal.

AUXILIARY POWER SUPPLY PROTECTION FUSES

These fuses should be installed in the cables which connect the auxiliary power supply
voltage (see 'Wiring' chapter).

Auxiliary 1 A fuse Fuse and 'Fuse and fuse-holder'
voltage 6.3 x32mm fuse-holder assembly dimensions
(max) assembly (mm)
500 V CS174289U1A0| CP174293 63 x 15 x 52

Table 7-2 Recommended fuse for protection of the auxiliary power supply connection
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SERVICING

The470series thyristor units must be mounted with the heatsink vertical, with no obstructio
above or below which could reduce or hinder the air flow.

Caution!

If several units are fitted in the same cabinet, arrange them so that the
A air from one units not taken inby the unit placed above it.

For correct cooling of the unit, it is recommended thah#®sink and the fan protection
meshbecleanedperiodically, depending on the degree of pollution of the environment.

Warning !

A Everysix months check that the screws holding the power cables
and the safety earth are corredifjhtened (see 'Wiring').
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TOOLS
Operation Flat screwdriver Wrench Electrical
(mm) equipment
Attachment of the backplate Depending on
M4 screw heads
selected
Safety earth connection 1x 6 (470 and 47,
1x8(471)
Power connection (power supply HEX17 M10
side) and load connection 1x 8 (470 and 47 471)

Internal thyristor
fuse replacement

Cable clamp tightening

Control and auxiliary power
supply voltage connection

Commissioning and setting

2x15

0.5x3.5

0.5x3.5

0.4x25

RMS ammeter
or clip.
Eurotherm type 26
diagnostic unit
recommended.

Table 7-3 Tools
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