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1. General introduction

The situations in which thyristor controllers have to be employed can be found in all the areas
where greater resistor and inductive loads have to be controlled (e.g. industrial heating sys-
tems, plastics processing, transformers, infrared elements etc.)

Because of the modular, compact assembly and the controlling with a continous control signal
these power controllers are perfect final controlling devices for the industrial power con-
trolling.

The power device of the thyristor controllers consists of two thyristor moduls, an isolated heat
sink and the control unit.

Due to the use of seperated function modules the adaptation to any application is one of the
most important advantages of these devices.

Explaination of the types:

TYCO-1PH... Alternating current power controller, phase angle control for single phase

TYCO-1PH/SP... Alternating current power controller for burst firing control

TYCO-3/... Three phase controller, phase angle control for three phase systems

TYCO-3/N... (Option) Three phase controller, phase angle control for three phase sys-
tems with neutral point connection

TYCO-3SP... Three phase controller for burst firing control

TYCO-3SP/N...  (Option) Three phase controller for burst firing control with neutral point
connection

Assembly:

The thyristor controller correspond to VDE 0558 Part 1 and VDE 0160 table 4.
The thyristor controller TYCO... is created modularly. It is composed in two main parts:

a) Power unit with heat sink and thyristor moduls
b) Control unit with firing and control board (diagnostic display, control outputs etc.)




2. Installation of the thyristor unit TYCO

The Tyco thyristor controller (IP 40) should be mounted vertically in a housing. The
upper and lower side of the heat sink must be kept free to allow cooling air to circulate
freely. Controllers must be mounted on a flat surface to ensure that cooling air is
channelled to the heat sink.

The thyristor configuration is indifferent to the order of the supply phase rotation.

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

Additional points which must be considered when mounting the unit:
- Vibration free environment
- Protection against hazardous environments

- Protection against dust and humidity

Please avoid to mount other components in the distance of 200mm around the controller
because the cooling system can be affected.

The housing design according to IP 54 (Option) can only be fixed in places without dust
and humidity.

Cabling:

The mains connections L1, L2, L3, (N) have to be connected by using a disconnecting
switch and usual fuses.

The connection for mains cable and the connections for controlling have to be laid in
channels and protector tubes.

The electric installation always has to comply with the essential protection requirements
of the European Low Voltage Directive 73/23/EEC dated 19/02/73 and 93/68/EEC
Directive 22/07/93.

/7

wy

Il

| Tyco-1PH @ @ ® ®|

I 50-100 mm

| CX-X-X-N
o|e|e|e eI 1]
eeee
PEJLIfi2] TafT2 12345




3. Operation (Start-up)

Firstly, all electronical connections have to be established according to the circuit
diagrammes L1,L2, L3, (N), T1, T2,T3.

The thyristor control has to be connected to the mains according to the electric regulations
(Low Voltage Directive), so that they can be separeted by disconnecting switches (e.g. load
interrupter, contactor etc.) from the mains. Cabling must be performed by personnel who are
qualified to work with low voltage electrical equipment. Before any connection or discon-
nection, make sure that the power and control cables and wires are isolated from the voltage
sources.

Recommended Connnection:

The mains connections, the connection to the load and the control connections have to be
laid in separate cables.

In order to avoid faults the electronic control connections should be separated from the
power wires and/or contactor control wires and one should twist the control wires.

In order to reduce risks related to the effects of electromagnetic interference depending on
the installation of the product please take care of the rules for electromagnetic compatibility.

Fuses:
The net-lateral security depends on the recommended and/or the used cross section of a
wire and has to be made according to DIN 57100 part 430/VDE 0100 part 430/6.81 (Low

Voltage Directive).

General Informations:

Thyristor units for phase angle (TYCO-1PH-... and TYCO-3...) are produced to control
resister and inductive loads. The controlling of the devices takes place by using continious
signals (0...10V or 0...20mA). The phase control angle and/or the switch on-off relation at
burst firing control (TYCO-1/PH/SP... and TYCO-3/SP...) will be continously controlled by
the control unit, in order to achieve a sufficiently linearity between thyristor controller input
and power output.




4. Meaning of the terminal connections

Connections: Function: Designation: Description of the functions:

1-2 Start closed Softstart and operation will be activated;
opened Ready for operation;

3 U eference 10V To be used by potentiometer adjustment;

4 Ucontro-Input 0...10v, Input of voltage and current signal and
0...20mA, potentiometer adjustment;
2,5...10k

5 Ground (GND) For using of current, voltage, inverse, PWM

and potentiometer input;

6-7 Fault-relay-output 6-7 closed Switching at fault;

8-9 Auxiliary Voltage 230V / 50-60Hz Voltage Supply;

L1 -L2(N) Main potential 400VAC (Optionally: Voltage of power circuit;

(Unain) 110V, 230V, 240V, 440V,

500V)

T1-T2 Load 0...Upmain Load;

(according to voltage at L1
— L2(N))

Control with voltage signal:

Switch (Ri)

Connectors: 4
5

set ,0...10V" (Ri>50kOhm)

Input signal

Ground

Control with current signal:

Switch (Ri)

Connectors: 4
5

set ,0...20mA"

Inpuut signal

Ground

Control with potentiometer 2,5...10kOhm:

Switch (Ri)

Connectors: 3
4
5

set "0...10V" (Ri>50kOhm)

Reference voltage (10V, supply voltage for potentiometer)
Sliding contact

Ground
Supply Voltage . .
L1 L2(N) Switch (Ri)
* * (_l | | to...zomA
6 7 8 9 0..10V
TST...
1{2|3[4|5
‘ * K_I Uref In GND
T& T2 Start <4— 0V/GND
oad

Ucontrol0...10V
0...20mA




5. Meaning of the LEDs

LED 1: green

v

LED 4: red
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Lights, if there is any auxiliary voltage (Ter. 8,9)
(or with internal supply, if L1 and L2(N) with

voltage to be fed);

LED 2: yellow Lights, if Start (Ter. 1,2) is bridged

LED 3: yellow Lights, if output voltage has reached 100%

Lights, if ambient temperature to high; cut-off

threshold at approx. 85°C

What to do if the ambient temperature is too high:

- let the whole system cool down
- examine load
- examine power input

Table to help you understand the different functions of the LEDs:

Pos. |LED1 |LED2 |LEDS |LED 4

Designation

Fault-relay-output
( atthe same time with
LED 4)

1 green * * *

Auxiliary voltage at terminal 8, 9;
Equipment is ready for use;

2 green yellow * *

Equipment is ready for use;
Start is enabled (terminal 1, 2
connected);

3 green yellow yellow *

Equipment is ready for use;
Start is enabled;
ULoad @amounts to 100%;

4 green * * red

Equipment is ready for use;
There is a fault;

Ter. 6, 7 closed

5 green yellow * Red

Equipment is ready for use;
Start is enabled;
There is a fault;

Ter. 6,7 closed

* = No change
Ter. = Terminal, connexion




6.1 Basic circuits for one phase systems

Supply voltage: load voltage: 400VAC, auxilary voltage: 230VAC
Order reference: Tyco-1PH/...
L1 9 ®

L2
L3

8 9 L1L2
TYCO-1PH/...
TYCO-1PH/SP...
e = PE 11 T2

J S

Supply voltage: load voltage: 400VAC (Supply of the internal electronic by the load voltage)
Order reference: Tyco-1PH/.../IV

L1 @
L2 ®
L3

L1L2
TYCO-1PH/...
TYCO-1PH/SP...
b e m i m = PE Tl T'Z
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6.2 Basic-circuits for one phase systems

Supply voltage: 230V (Supply of the internal electronic by 230VAC/50-60Hz)
Order reference: Tyco-1PH/.../[IV

..................

TYCO-1PH/...
TYCO-1PH/SP...
rmrmme sy PE 11 T2

Load




7. Available Types

TYPE LOAD CURRENT| RECOMMENDED CIRCUIT RECOMMENDED | WEIGHT | DIMENSION
(A) SEMICONDUCTER | PROTECTION | CROSS SECTION (KG) W xHxD
FUSES (A) (WIRING) (MM?) (MM)
(A)
Tyco-1PH...15 15 25 25 2,5 1,1 92x125x90
Tyco-1PH...25 25 30 32 4 1,1 92x125x90
Tyco-1PH...35 35 40 50 6 1,1 92x125x90
Tyco-1PH...50 50 60 80 10 1,1 92x125x90

Operation temperature: 0 - 50°C.

Storage/ transport temperature: -10°C - 70°C
Altitude: 1000 metres derate by 1% per 100 metres above this
The indicated values refer to a rating voltage of 3 x 400V AC.
Semiconductor fuses can be ordered seperately.
The cross-section of the connection wires to be used must comply with the
Standard IEC 943 (The details in the table above are only recommendations).




8. Technical Data

Thyristor unit (power controller) for one phase systems: Type: Tyco-1PH...

Date: 01.01.2006

Type: Tyco-1PH... 15 |Tyco-1PH... 25 |[Tyco-1PH... 35 |Tyco-1PH... 50
Voltage of power | 400V AC +- 15%
circuit (Optional: 110V, 230V, 240V, 440V, 500V)
Rated controller |15A 25A 35A 50A
current
Auxilary voltage |[230VAC; Terminals 8, 9
(Optional: auxilary voltage internal generated)
Frequency 45Hz — 65Hz, self-synchronizing
Input 0...10V, 0...20mA, Potentiometer: 2,5....10k
Switchable input impedance: 500 , 50k
Protection Overtemperature switch off with display of LED: ,Fault*
system
LED-Display Auxiliary Voltage, Start, 100% Uaq, Fault
Fault output Terminals 6, 7 closed; Load: 2A, 230 VAC,AC1
Power terminals |L1 und L2 input voltage;
T1 und T2 output voltage;
Kind of Phase angle
controlling (Optional: burst firing control)
Power loss 1,1W per Ampere
Temperature Operating: 0 bis 45°C
Storage: -10 bis 70°C
Humidity 5% to 95% relative humidity not condensing
Enviroment Dry and non-conducting environments
Max. Altitude 1000m above sea level
Weight 1,1kg 1,1kg 1,1kg 1,1kg
Protection IP 40
Dimensions WxHXD =92 x 125 x 90 mm
Mounting Mounted on a DIN-Rail
CE-marking Declaration of Conformity 73/23/EEC (Low voltage directive)

EMC Directive 89/336 EU for industrial environments

Notice:

We have taken particular care to ensure the accuracy of these specifications. In order to
maintain our technological lead, we are dedicated to the continual improvement of our
products and this may lead to modifications or omissions in the current specifications.

We can not be held responsible for any material or bodily damage, losses or costs incurred!




