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WARNING

This electrical actuator can be used in high voltage areas.
Hazardous voltages are present in this electrical equipment
during operation, it contains non-isolated and rotating parts.
Unauthorized removal of the cover can cause severe personal
injury or substantial property damage.

For the security of the service staff should be guaranteed that

e Maintainance shall be performed only by qualified personnel,

e Personnel shall read carefully the given product documentation and should be
familiar with all warnings in this instruction manual,

e Service or maintainance shall be forbidden for unauthorized persons.
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The shown version RC200 (807) with
actuator HH500 is just one of the various possibilities. In general all REsearch COntrol Valves
(type RC200 up to RC260) can be equipped with the type HH500 (drawing on request).

DN A B C D1 D2 Hub
va" 54 17 48 255 275 11.1
Vo' 70 25 72 292 312 14.3
¥a" 86 30 99 309 339 14.3
1" 102 38 100 320 340 14.3

D1 = Actuator with 3-Point Control (ON/OFF)
D2 = Actuator with Positionelectronic (mA, Volt)
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1. General

The type HH500 is a compact electric actuator with 4-20mA, 0-10V signal input and/or 3-point
control. Actuator can be subsequently set to different travel.

2. Design

All electric parts are, separate from the gear, protected under a cover against dust and
moisture (depends on protection class).

As standard option is included:
e Two torque switches (S1 und S2) which switch the motor off, if a corresponding
magnitude acts in the opposite direction, e.g. as generated from the trimset when the
plug rests in the seat or any dirt who will hold the trimset in its position. This prevents a
severe damage or overload to the actuator.

Additional features that can be build in:

o Travel switches (S4, S5) to report a certain stem position (inbetween- or endposition) or
to restrict the valve stroke on a specific level.

e One potentiometer for analog potential free position feedback of the actual stem
position. If position electronic is used, no additional potentiometer is available.

¢ A heating resistant to avoid condensation water under the cover if high humidity or big
temperature differences are present. The heating resistance will be regulated in a
temperature range of 40°-60°C.

3. Installation

The actuator should be protected against excessive thermal or direct sun radiation. If located
outside it is necessary to built a protection roof over the actuator. The mounting position
should be selected in such a way that the actuator is readily accessible with sufficient space
to remove the cover. Any mounting position can be used except the mounting where the
actuator is hanging downwards.

4. Mounting actuator and valve

For subsequent mounting or dismounting the actuator, the following steps should be followed
carefully.

e The stem actuator must be driven in, before the actuator can be mounted to the valve. If
this does not happen, the sealing surface of the plug and stem will be damaged. If
necessary, insert handwheel and turn it counterclockwise until the plug of the trim set
moves out of the seat (ca.6mm).

o Set the actuator with yoke on the valve bonnet together with the spacer ring and yoke
lock nut (see also Fig.1). Tighten the yoke lock nut (ca.160 Nm)

e Stem connector has to be screwed and tightened on the valve stem.
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5. Electric connection

The regulations for installing power equipment must be observed when laying electrical
cables. Supply voltage and net frequency must be in accordance with the nameplate.

e Power supply: Nominal cross-section min. 1 mm?2

¢ Net protection (fuse), system side: max. 6 A

¢ Net seperation, system side: Before removing the cover, e.g. for service or
maintenance, the supply voltage must be turned off.

¢ Insert cables through the screwed glands and connect to the terminals according to the
wiring diagramm adhered inside the cover (see also Fig. 3 and 6).

o Take care that the cables are not in contact with any moving or rotating part.

e Connect protective earth conductor to PE terminal.

¢ Tighten the glands so that the cables will have a strain relief.

6. Mechanical adjustment of the stroke

The mechanical adjustment is only necessary for actuators with positionelectronic. Exception:
Actuator with 3-Point Control and additional potentiometer.

¢ Close the valve by using the handwheel - the torque switch S1 should "click" audible.

e Loosen lever pin 2 at the slotted lever 1 by opening the nut 3 and move it at the desired
stroke mark. The slotted lever 1 should be parallel to the non-slotted lever behind (but
just in close position).

For DN 1/4" - Mark "10"
For DN 1/2"-1" - Mark "15"

Fig.2
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7. 3-Point control (on-off)

Condition: Actuator closes against valve by torke switch (S1) and stops against actuator by
torke switch (S2).

Connect protective earth conductor to the PE terminal.

Connect neutral feeder Mp/N to terminal 1.

Signal (phase) for "Valve Opens" to terminal 14.

Signal (phase) for "Valve Closes" to terminal 11.

Set bridges : from terminal 10 to 3 from terminal 13 to 2

Turn on supply voltage.

Connect signal voltage alternatively to terminal 11 and 14. The actuator should move in
the corresponding direction.

e Test the actuator. Check if the appropriate switch (S1, S2) will turn off the motor.
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Fig.3
8. Position electronic (4-20mA, 0-10V)

The position electronic is responsible for controlling, regulating and positioning in actuators,
he is working with a window comparator (TCA-965) as a 3-point controller. The controlled
value (actual value) and the reference variable input (set value) will be compared together in
the range of 0-10V or 4-20 mA and in case of deviation a correcting signal will be given to the
actuator. The correcting signal stays as long as the set value and the actual value are not the
same. A potentiometer (1 kQ) is required for the actual value. This position feedback
potentiometer is directly connected to the movement of the actuator.

The sensitivity (dead range) is designed with a voltage divider (165 mV or 0.33mA). By
changing the resistance R7 the sensitivity can be changed. A smaller resistance = smaller
dead range, bigger resistance = bigger dead range.

The value of the hysteresis is 18 mV or 0.036 mA.

Spikes that might occure at the signal input (induced) will be more or less distinguished by an
electronic entrance circuit.
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The connection will be done trough the screwed cable glands. The signal input line should be
separated from the supply voltage and should be a shilded cable (grounded on each side). If
the cables are not shilded, the electronic can have fail functions.

e Connect protective earth conductor to the PE terminal.

Connect neutral feeder Mp/N to terminal 1.

Connect continous phase (Supply voltage) to terminal 54 on the circuit board.

Connect requested signal type:

Signal voltage (0-10 VDC) - terminal 57 (Minus)
- terminal 56 (Plus)
Signal current (0/4-20 VDC) - terminal 57 (Minus)

- terminal 59 (Plus)
Set signal voltage (-current) to the actuator (check with the measuring device).

Turn on supply voltage.

Move actuator for testing. Actuator is preadjusted in the factory.

Check if the appropriate switch will shut off the motor. Valve closed - torke switch S1
should "click" audible. Valve open - torke switch S2 should be in action unless the
actuator stops before because of the mechanical stroke preadjustment.

Electronic is preadjusted acc. to the data in the order.

Additional adjustment can be done with potentiometer "A" and "B" on the circuit board.

Potentiometer "B" for the upper set value (max. stroke).

Potentiometer "A" for lower set value (zero point).
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Fig.4
o If the actuator is driven at the end
position, the red LED must shine and the green LED must go out as long as the
actuator is not shut off by the travel switch or the torke switch.
¢ [f the actuator shall be reversed, turn off supply voltage, unplug the reverse plug (Fig.5)
and turn it 180° and insert plug again. After the reversing the zero adjustment might be
done again.
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9. Adjustment of the electronic
For example 4-20 mA, non-reversed.

Zero adjustment:

Drive actuator in close position (by putting 0 mA at the signal in port or by turning the
handwheel clockwise). Actuator stops load-controlled (if the motor stops before, turn
potentiometer P1 clockwise until the motor starts again).

Turn off supply voltage.

Turn potentiometer P1 (Fig.4) counter clockwise until he stops.

Disconnect motor terminal 51 and 53.

Turn on supply voltage.

Put 4 mA at the signal input.

Turn potentiometer "B" until the red LED shines and the green LED goes out.

Turn off supply voltage.

Connect motor terminal 51 and 53.

Turn on supply voltage.

Adjustment of the maximum stroke:

Drive actuator to maximum stroke ( with the appropriate mA-value or by handwheel)
DN 1/4" 11.1 mm, DN 1/2"-1" 14.3 mm.

Turn off supply voltage.

Disconnect motor terminal 51 and 53.

Turn on supply voltage.

Put 20 mA at the signal input.

Turn potentiometer "A" until the red LED shines and the green LED goes out.
Turn off supply voltage.

Connect motor terminal 51 and 53.

Turn on supply voltage.

Test the actuator, if necessary readjust potentiometer "A" and "B".
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Mp1 (Measuring point 1) = +15V
Mp2 (Measuring point 2) = -5V
Mp3 (Measuring point 3) = Ground
Mp4 (Measuring point 4) = Upper set voltage

0-10V =10.1V 4-20mA = 10.1V
Mp5 (Measuring point 5) = Voltage from potentiometer
Mp6 (Measuring point 6) = Lower set voltage

0-10V = 0V 4-20mA = 2V
R5 (Input resistance) VDC = 10kQ
R6 (Input resistance) mA = 4990 Q
R7 (Sensivity) = Dead range = 130Q (160mV)
V1+V2 eventual spark supression for relais contacts
Pt1-Pt3 (Position feedback) potentiometer = 1 kQ
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10. Feedback

The set value (Position feedback) can be taken either in Volt oder mA.

¢ Position feedback (0-10VDC) - terminal 58 (Minus)
- terminal 61 (Plus)

o Position feedback (0/4-20VDC) - terminal 58 (Minus)
- terminal 60 (Plus)

The position feedback is like-minded. The value of the output refers to the input value.
The tolerance between input and output is maximum 0.4 mA oder 200 mV.
Caution: The position feedback is not potential free.

11. Heating resistant
A heating resistant can be built in additionally to avoid condensation water under the
cover. The heating resistance will be regulated in a temperatur range of 40°- 60° C.

Supply voltage: 24, 110, 230 V DC/AC
Power consumption: 15 W

Heating resistance - terminal 7
- terminal 8

12. Maintenance

Regrease the gear approx. every 3 years if the actuator is subject to normal use, or after
approx. 200.000 double strokes in the case of increased use.
Lubricant that could be used, e.g. Grease Kliber Microlube type GL261.
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Hotline

Tel. +49-7025-9208-0 or -36 or -19
Fax +49-7025-9208-15

® Badger Meter Europa GmbH
Subsidiary of Badger Meter, Inc.
Nurtinger Strasse 76
72639 Neuffen (Germany)
E-mail: badger@badgermeter.de
www.badgermeter.de




