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Configuration

The 414 and 415 thyristor units are supplied from the factory configured for:

A driver input signal of 4 - 20mA
A firing mode of Phase angle
A feedback mode of V2

for internal operation
for 3 wire if option "6D" is not requested

Current limit set
and load configuration

If this configuration does not suit your application then it can be changed by altering link
switches situated on the control printed circuit board which runs from the back to the front
of the unit just to the L.H.S. of the heat sinks when viewed from the front.

The position of the switches on the printed circuit board are shown in figure 1.

The switch positions for various configuration modes are shown in the tables below. To
change the switch position depress the long wire arm by pushing the end of the wire
towards the board. With the wire depressed in this manner move the end of the wire
horizontal with the board in such a direction that will disengage the switch from its hook.

Switches 1-6 and 12-17 are on/off types; that is the wire is either hooked under the hook or
it is in the up position not under the hook. Switches 7-11 are two way where the wire is
hooked under one of two hooks, see figure 2.

Input Signal | Input SWi1 SW2 SW3 SW4
0-5Vdc Open Open Open | Open
1-5Vdc Open Closed| Open Open
0-10Vdc Closed| Open Open | Open
0-5mAdc Open Open Closed | Open
0-10mA dc Closed| Open Closed | Open
0-20mA dc Open Open Closed | Closed
4-20mAdc Open Closed| Closed | Closed

Firing Mode Mode SW5S SW6 SWi12

Phase Angle | Open Either | Open
Phase Angle
(Ramped O/P)| Open Either | Closed
Fast Cycle Closed | Open Open
Fast Cycle
Soft Starty Closed | Closed| Open
and stop
Slow Cycle Closed | Open Closed
SlowCycle
Soft Start Closed | Closed| Closed
and Stop




Feedback Mode

Feedback SW7 SW8
Mean Voltage | RHS RHS
Power Either | RHS LHS
or LHS RHS
Mean Current | LHS LHS
Limit Setting
Setting SW9
Internal LHS
External RHS
Load Configuration*
Load SW10 | SW11
3 Wire RHS RHS
4 Wire LHS LHS

* If option '6D’ open delta is called up then SW10 and SW11 will be in the RHS position.
- DO NOT move these switches from this position.

Limit Threshold
SW/| SW| SW| SW | SW
Control 13 14 15 16 17
None 0 0 0 0 1
Current 1 0 0 0 1
Power (Demand) 0 1 0 0 1
Volts/Current
Transfer 0 0 1 0 1
VA Transtfer with
Power 0 1 1 0 1
Chop Off 0 0 0 1
LHS RHS
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Figure 2. Two way switch links.



INPUT SIGNAL

The input Signal should be selected to match the output signal from the controller or driver.
If the manual input only is going to be used with the potentiometer supply then 0-10V
should be selected.

FIRING MODE
General

Selection of the firing mode is dependent on the type and size of load, its thermal
charactetistics and its operating requirements. All units, unless specified otherwise are
despatched with the phase angle mode selected.

Phase Angle

This mode of firing will drive any load, and is the required mode for driving transformer
coupled loads or loads with a significant change of resistance with temperature. This mode

has a soft start thme of 100ms.
Phase Angle (Ramped O/P)

This mode is the same as above but with a soft start time of 2 seconds for use where
supply regulation is poor such as alternator supplies, or where load change must be slow.

Fast Cycle

If the load to be controiled is purely resistive with minimal temperature coefficient and is to
be feed directly from the three phase supply an appreciable reduction in electrical
interference can be achieved by selecting the fast cycling mode. This may cause supply
flutuations where the supply regulation is poor.

Slow Cycle

This mode will give a further reduction in electrical interference and reduce the frequency
of supply flicker. However temperature variations in sympathy with the switching rate can
be experienced on small thermal mass loads.

Fast/Slow Cycle with Soft Start and Stop

For some loads which normally require phase angle control, a reduction in electrical
interference may be achieved using this cycling mode with soft start. The load is cycled on
and off as in the normal cycling modes but is phase angled up and down at the beginning
and end of each burst. Afurther decrease in interference may be achieved by specifying
the PS option. This will give a phase start only to each burst with an immediate stop.

FEEDBACK MODE

The correct setting of the feedback mode is again dependant on the type of load being
controlled. Normally units will be shipped set to mean voltage squared.



Mean Voltage Squared

If the load is purely resistive and the resistance of the load has a very small temperature
coefficent then mean voltage squared feedback is the best mode to select.

Mean Current Squared

Where the process to be controlled is proportional to current, for instance a plating bath in
which the weight of metal deposited is proportional to current, then the type of feedback
selected should be mean current squared

Power

On loads where the load impedance is very complex but the important parameter is the
power dissipation, for example silicon carbide rod heaters, then power feedback should be

selected.
Load Configuration

The switch selection for load configuration depends on the load connections to the
thyristor unit only. If the thyristor unit is controlling the primary of a transformer and the
secondary of the transformer is feeding power into the load, then it is the configuration of
the primary windings of the transformer that determines the switch positions. Set the
switch configuration to 4 wire for a star connected load with star point, where that star point
is connected back to the neutral of the supply. For star connected loads where the star
point is not brought out or not connected to neutral and closed delta (3 wire) loads
configuration must be setto 3 wire. The remaining configuration of open delta (6 wire)
requires the option 6D to be called up in the instrument code and the switches will be
connected in the 3 wire position. No attempt should be made to move the switch
connections from this position.

LIMITS

The thyristor output can be limited to a threshold value. Below is a list of threshold types
selectable to suit the particular application. When despatched the limit is set to current
threshold.

Limit Setting

The level of this threshold can be set by a potentiometer mounted on the front of the unit or
by an external 0-10 volt signal, in which case the potentiometer will scale the range of this
voltage.

Current Threshold

In this mode load current will increase until it reaches a value determined by either the limit
potentiometer and/or the external limit signal. This facility can be used to hold the current
below its maximum. It is operative on all firing modes but would normally be used on the
phase angle firing mode.
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Power (Demand) Threshold

In this mode the limit potentiometer and/or external limit signal set a clamp on the control or
input signal preventing this demand signal from exceeding the limit value. The function of
this limit mode will vary according to the feedback mode selected and is available with all

firing modes.
Voltage/Current Transfer Threshold

Voltage/current transfer acts similarly to current threshold but gives better loop stability as
the limited current signal is only achieved at 100% demand signal. This threshold is only
available with phase angle firing and is recommended for large positive temperature
coefficient loads

Voltage/Current Transfer with Power Threshold

As the name suggests this mode is a combination of the power (demand) and
voltage/current transfer threshold. 1t is only available on the phase angle firing output and
is recommended for large positive temperature coefficent loads where the power still needs
to be limited when the running temperature is reached.

Chop-Off

Chop-off control will inhibit the thyristor unit if the current exceeds the unit rating. This
value is factory set and not affected by the limit potentiometer. After inhibition the unit will
try to turn on again. If the over current condition is still detected t will again shut-down.
After a number of shut-downs normally four, the unit will stay off until a signal is applied to
the reset input. If this signal is permanently connected the unit will retry indefinitly. A shut
down condition is indicated by the red LED illuminating. Selection of chop-off excludes the
use of any threshold control.



INSTALLATION AND DIMENSIONAL DETAILS

Mechanical

The type 414 and 415 are bulkhead mounted units using the rear fixing points. The type
414 is also fitted with alternative side fixing points. Because live parts are accesible whilst
the unit is operational it must be mounted into a closed metal cabinet, security being
provided by a lockable door, door interlocked circuit breaker or micro-switch operated
contactor isolator.

Thyristor units 414 and 415 must be mounted with the heatsink and front label vertical. No
obstructions must be mounted immediately above or below the unit as this will obstruct the
air flow. Cable trunking used to carry cabling to the unit should be mounted vertically,
terminating at the bottom and top of the thyristor on the extreme left hand end of the unit.

if more than one thyristor unit is to be mounted in the same cabinet do not mount units
directly above one another so that the exhaust air from one unit enters the unitimmedialely
above .

To mount the unit drill the bulkhead as the installation diagram shows below and place the
6mm bolts through the holes and start the nut of each bolt. Offer the 414/415 unitup to
these fixings, sliding the slots in the lower edge of the units over the bolt first. Gradually
lower the unit down onto these bolts until the bolts of the upper fixing will slide through the
key hole slots. Lower the unit until it is fully home, tighten up all fixing nuts and bolts. It
should be possible to carry out the installation without removing the cover but if necessary
this can be achieved by loosening the fixings, two Dzus fasteners at the right hand edge of
the front of the unit and two M4 screws from the rear edge of the left hand side of the unit.
This cover must be removed to make the electrical connections.

All dimensions in mm.
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These units can be mounted onto DIN rail as shown below and retained on to that rail using captive nuts

part No. FZ048752. l DIN 7ail part No. BCO48759
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Units must be mounted vertically as shown. ): } _.l s

Model 414 may be rear or side mounted. 1.,
Mount with 6mm bolts (not supplied).




CONNECTIONS AND WIRING

Electrical

With the cover removed from the unit the heavy current connections labelled L1, L2, L3,
1,%2,% 3% and EARTH can be seen. Each heavy current cable brought into the unit has
to be terminated in an 8/10mm cable lug. These lugs are then boited to the appropriate
electrical connection using an 8/10mm nut and bolt. The electrical connections for the
various types of load configuration are shown below and in the typical wiring diagrams. If a
4 wire connection system is being used no provision is made to terminate the neutral
connection within the thyristor units and provision must be made to join the star point to
neutral outside the thyristor unit. Unit type 414 uses 8mm electrical terminations whilst unit

type 415 uses 10mm electrical terminations.

Heavy Current Connections
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Light Current Connections

The light current or signal connections are made to a 12 way connector block situated on the top
of the printed circuit board running parallal with the front panel. This connection block can be
unplugged from its base by pulling the terminal block vertically upwards from the thyristor unit,
this block will accommodate cable sizes up to 1.5mm square or 14 awg. The connections to this
terminal block are shown below:

1

2 | 3

5 6 7 8 9 10 " 12

Q< D

ool oo oo oo @

A YAV A A A4 /
ov Control Manual OV +10V Threshold Reset Load Power ov Inhibit Temperature
Signal Signal Input  Signal (SmA) Limit (+ve) Current Feedback Power (4+ve) Trip
(+ve) (+ve) Input 51030V Monitor Monitor 5 to 30V Indicator
(+ve) (10Kohms) (+ve) (+ve) (10Kohms) +15V via
0-10V (Input) 0-10V 0-10V (Input) 1.5Kohm
(1mA) (Impedance)(SmA)  (5mA) {Impedance) Pull Up
Resistor =
Safe Condition
OV = Alam
Control Signal
T 2 The output power of the thyristor unit is directly proportional to

the dc supply to terminals 1 and 2. Terminal 2 is always the +ve
input-and the amplitude and type of input depends on how the
unit has been configured. When the unit arrives from the
factory this input signal will be 4-20mA unless requested
otherwise.

Manual Input

This input also varies the output of the unit, and if used with the
control signal input then the output would be proportional to the
addition of the two input signals. This input is designed as a
manual input developed from a potentiometer placed across
the +10 Volt and 0 Volt supply. Consequently this input is
always a voltage input and terminal 3 is always +ve. The
sensitivity of this input dependes on the configuration of the
control input and will have the sensitivity shown in the following
table:

Control Signal Manual Input

0-5vV 0-5V

1-5V 1.25-6.25V
0-10V 0-10V

0-5mA 0-5V

0-10mA 0-10V

0-20mA 0-5V

4-20mA 1.25-6.25V

(Approx) 9
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Potentiometer Supply

Terminal 5 carries a constant +10 volt supply with respect to
the OV line terminal 1. This 10 volt supply can be used te
supply an external potentiometer and provide a setpoint to the
manual input. This 10 volt supply can also be used to provide

an inhibit signal into terminal 11 or a reset signal into terminal
7.

External Limit

If the unit has been configured for an external limit signal
then this 0-10 volt signal can be applied between terminals 6
and 4, terminal 6 being +ve.and the current drain into this
input is 1mA. As the input signal is reduced from 10 volts
towards 0V the limit level of current into the load will also
reduce. When using this external signal the internal
potentiometer is still operative and the actual limit level is the
product of external limit voltage times the internal
potentiometer setting.

Reset Input

When a dc voltage in the range 5 -30V is applied between
terminals 7 and 10, terminals 7 being +ve the unit will reset
the latch. This latch is set by the chop-oft feature.
Maintaining this d.c. voltage will prevent the latch from
setting. Alternatively the 10V supply on terminal 5 can be
wired to terminal 7 to reset the latch.

Load Current Monitor

A 0-10 volt signal, terminal 8 +ve, with a current capability of
SmA is available between terminals 4 and 8. This output is
proportional to the rectified sum of the three inverse pair of
thyristor currents and is scaled to give 10.0 volts output
when each inverse pair of thyristors are carrying the
maximum current for the particular thyristor unit.

Power Feedback Monitor

A 0-10 volt signal, terminal 8+ve, with a current capability of
5mA is available between terminals 9 and 4. This output is
proportional to V2, 12 or Vxl where V equals line 2 to 3 load
voltage and | equals the sum of the three inverse pairs of
thyristor currents The type of feedback mode selected
determines the type of power signal obtained. é[he output is
scaled so that with either nominal voltage on V4 feedback or
nominal current on 12 feedback or nominal voltage and current

forn\s(xl feedback the voltage between terminals 4 and 9 is 8.4
volts.



Inhibit

Within 10ms after a dc voltage in the range 5 to 30 volts is
10| 1 applied between terminal 10 and 11, terminal 11 being +ve,

the three load lines on the thyrisor unit will be turned off.
@ @ Removing this dc voltage will reinstate power to the load.

Alternatively the +10V on terminal 5 may be linked to terminal 11 1o
inhibit the output.

Temperature Trip Indication

A dc voltage between terminal 10 and 12 gives an indication of the
10 12 state of the temperature trip mounted on to the thyristor heat sink. If

this temperature trip is in the safe position a 15 volt signal will be
@ @ @ present between terminals 10 and 12, terminal 12 +ve. If the

temperature trip goes into alarm then this voltage between 10 and 12
will collapse to zero. The 15 volt signal is obtained via a 1.5K ohm pull
up resistor, maximum loading = 10K ohms.

Commissioning

Once the unit has been installed and wired, power can be applied to the three incoming
lines. This supply powers the electronics inside the unit and no seperate auxilary supply is
necessary. Within a very short period of time the top green LED on the front of the
thyristor unit should illuminate indicating that:

a) The supply voltage is above the absolute minimum acceptable (approximately 70% of
nominal).

b) Allphases are alive and none of the fuses within the unit are ruptured.

c) The phase lock oscillator has synchronised with the supply frequency for at least
400ms.

The red LED below the green should not illuminate. If it does illuminate it indicates that
either

a) The inhibit input, terminal 11 has been activated or

b) The over temperature trip has been activated.

c) Unit shut down if chop-off mode selected. This is normal for this mode at power up. A
reset must be applied to terminal 7.

The thyristor unit should now be operational, and varying the control signal or manual input
should vary power into the load. The load power can be monitored by either a voltmeter

placed across two of the load connections, a clip on ammeter placed around one of the load
cables, or looking at the signal between terminals 4 and 9. 1



It should be possible to obtain maximum power into the load under these conditions as the
unit is despatched with maximum limit set i.e. bottom potentiometer set fully clockwise and
the power scaling (top) threshold potentiometer set to give 100% power at the thyristor
nominal supply voltage. If however the supply voltage is higher than the thyristor nominal
value then it will be neccessary to adjust the top potentiometer "power scaling” with the
maximum demand signal so that output power just reaches its maximum power value
detected by a voltmeter or ammeter on the load.

It it is necessary to limit the maximum threshold below the nominal value of the thyristor
unit, this can be achieved by rotating the threshold limit potentiometer in a counter
clockwise direction or decreasing the external limit signal. A true RMS reading ammaeter
should be used when setting the current.

When the cycling with soft start and stop mode of firing is selected, the number of cycles
over which the soft start and stop occurs can be controlled by the soft start potentiometer.
The range is 3to 12 cycles. All units are despatched with the potentiometer fully clockwise
to give the maximum number of cycles.

Fault Finding

All 414/415 units are provided with a front accessible diagnostic socket. A Eurotherm type
260 diagnostic unit can be plugged into this socket and measurements of critical parts of
the circuitry taken which will help to isolate a fault to the load or the thyristor unit. For more
information about the measurements taken with the type 260 please refer to the
maintenance manual type 414M.

Fuses

If any of the fuses within the 414/415 unit rupture they should be replaced by the
Eurotherm recommended type as given in the table below:

Fuse Type
Maximum Current | Number of Fuses Commercial Eurotherm
Rating of Thyrisor per Thyristor Unit Reference Part Number
Unit
25A 3 32ET CS021876U001
50A '3 80ET CS021876U002
75A 3 90 EET | CS021876U003
100A 3 120 FEE -| €S021876U004
150A 3 200 FEE CS021876U005
175A 3 D 87012 CS021796U001
225A 3 E 87013 CS021796U002
330A 3 F 87014 CS021796U003
500A 3 N 78005 €S021796U004
INSTRUMENT 1 1 660V FA 0.25 A6x32 CH200251

NOTE: It is essential, when replacing fuses, that the correct sequence of assembly of

nuts, bolts and washers are adhered to. When reassembiled, two spanners of the correct

size should be used to tighten the fixing securely. Failure to comply with these instructions
12 could cause overheating of the unit.
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Nasner Plain Bolt
Nut\ \ Washer Type 414
Y\
S H_ﬂ_ - - Part Numbers
Bolt Split Washer
25A, 50A (M6) FBOO7P16 FC12321P
75, 100A, 150A (M8)| FB1S0R16 FC12321R
Plain Washer Nut
; 25A, 50A (M6) FC12302P FA12317P
Split 75, 100A, 150A (M8)| FC12302R FA12317R
Fuse
Washer Busbar
Type 415
Bolt (M8)
Part No. FB0O19R12
[~ ] °
Split Washer
In-coming Busbar —— L / Part No. FC12321R
>
L__z'___x Plain Washer
| Part No. FC12301R
—1 ) v |

Fuse ——fmme——

J
| R "
CC -
—
Internal -
Busbar { ]\

Plain Washer
Part No. FC12301R

Split Washer
Part No. FC12321R

Bolt (M8)
Part No. FBO19R12

Fuse Assembly Details




Typical Schem
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Molybdenum Vacuum Furnace, controlled from a 414 Thyristor unit via a transformer, with Inhibit and
Program hold on out-gassing and monitoring of power and current.
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external Auto/Manual
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Eurotherm Companies

UK Regional Sales and Service

Southern Area
Home Counties, South and
South East

Eurotherm Ltd

Unit 8 Sackville Trading Estate
Sackville Road, Hove

East Sussex BN3 7AN
Telephone (0273) 206641
Telex 878157

Fax 0273 204902

Eurotherm Companies

Australia .

Eurotherm International Pty. Ltd.
PO Box 1605

Hornsby Northgate

NSW 2077

Telephone (2) 477 7022

Telex AA74362

Fax (02) 477 7756

Austria

El Mess-und Regelgerite-GesmbH
Geiereckstr 18

A-1110 Wien

Telephone (1) 787 601

Telex 113200 EI AUT/A

Fax 3-0222-787605

Beigium

Eurotherm international Benelux B.V.

Herentaisebaan 71-75
2100 Deurne (Antwerpen)
Telephone (3) 322 3870
Fax 03/321 73 63

Telex 33317

Canada

Eurotherm Corporation

1045 McNicoll Avenue
Scarborough, Ontario M1W 3W6
Telephone (416) 497 0155

Telex 06-986766

Denmark

Telemetric Instrument ApS
Finsensvej 86

DK 2000 Frederiksberg
Copenhagen

Telephone (1) 871 622
Telex 32317 TELMET S

Fax 1872124

France

Eurotherm Automation

Parc d'Affaires de Darduily

6 chemin des Joncs, B.P 55
69572 Dardilly Cedex
Telephone Lyon (7) 866 1943
Telex 380038 EURTERM F
Fax 78 35 24 90

Also regional offices

Sales and Service in 32 countries

Midlands Area
Midiands, South Wales, East Anglia
and South West

Eurotherm Ltd

Miller House

Corporation Street

Rugby Warwickshire CV21 2DW
Telephone (0788) 62011

Telex 311874

Fax 0788 536249

Hong Kong

Eurotherm international (Far East) Ltd
7/F Capital Commercial Bldg.

26 Leighton Road

Causeway Bay

Hong Kong

Telephone (5) 890 1317

Telex 69257 EFELD HX

Fax 5-766 962

Ireland

Electromation Limited
1.D.A. Industrial Estate
Monread Road

Naas

Co. Kildare

Republic of Ireland
Telephone (045) 790 79
Telex 0500-60745

Fax (045) 79089

italy

Eurotherm S.p.A.

Via XXIV Maggio

22070 - Guanzate (Co.)

Telephone (31) 977 103
Telex 380893 EUROTH |
Fax G.R.3 031-97-75-12

Japan

Nippon Eurotherm KK
Marushima Building

28-2 Chuo 1, Chome
Nakano-ku

Tokyo 164

Telephone Tokyo (3) 363 8324
Telex 02324016 EUROJA J
Fax 03-363-8320

Also regional offices

Korea

Eurotherm international Korea

2nd floor, Simon Building

943-15 Daechi-Oong, Kangnam-Ku,
Seoul 135-280. Korea

Telephone (2) 562 9077

Telex EIKOR K23105

Fax 822-553-9655

For countries not listed above all enquiries/orders to:

Eurotherm Exports, Faraday Close, Durrington, Worthing, West Sussex, BN13 3PL England.

Telephone Worthing (0903) 68500 Telex 87114 EUROWG G

Printed in England 0389

Northern Area
Northern Counties, North Wales
and Scotland

Eurotherm Ltd

4/5 Chetham Court
Calver Road Warrington
Cheshire WA2 8RF
Telephone (0925) 572111
Telex 629852

Fax 0925 413099

Netherlands

Eurotherm Internationai
Benelux B.V.

Johan Frisostraat 1

2382 HJ Zoeterwoude
Nederland

Telephone (71) 411 8 41
Telex 39073 EIBNL NL
Fax 071-41 45 26

Sweden

Telemetric Instrument AB
PO Box 24
Hantverkaregatan 18
23200 Arioev

Telephone (40) 435 460
Telex 32317 TELMET S
Fax 40435520

Switzeriand

Eurotherm Produkte (Schweiz) A.G.
Kanalstrasse 17

8152 Glattbrugg

Telephone (1) 810 3646

Telex 827577 ESAG

Fax 41-1-8108920

United Kingdom

Eurotherm Limited

4 Faraday Ciose Durrington
Worthing West Sussex BN13 3PL
Telephone Worthing (0903) 685 00
Telex 87114 EUROWG G

Fax 0903 65982

Also regional offices

U.S.A.

Eurotherm Corporation

11485 Sunset Hills Road

Reston Virginia 22090

Telephone (703) 471 4870

Telex 899449 EUROTHERM RSTN
Fax 1-703-4373182

Also regional offices

West Germany

Eurotherm Regler GmbH
Ottostrasse 1 Postfach 1453
6250 Limburg a.d. Lahn 1
Telephone (6431) 290 50
Telex 484791 EUROT D
Fax (06431) 290519

Aiso regional offices
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