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OPERATING INSTRUCTIONS EBRO MODULE SYSTEM FOR ELECTRIC QUARTER-TURN ACTUATORS

A) General

Al  Explanation of symbols
In this operating manual, notes are marked with the following symbols:

A Danger/Warning
... indicates a situation of imnmediate danger that could lead to death or severe injury if
XXXXXXX not avoided.

' Note

® ... indicates an instruction that should be obeyed without fail.
o Information
1 4 ... indicates useful tips and recommendations.

Danger/Warning
... hot surfaces are to be expected.

A2 Correct use

Electrical quarter-turn actuators of type E50 to E210 are intended for use as follows:
e with electrical power supply and control signals from a system-side control,
» in ambient conditions between -20°C and +70°C (EBRO standard),
e for actuating valves with 90° turn (e.g. flap valves or ball valves) using
» 230 (or 115 or 24) V AC, 50/60Hz, or
» 400 V 3-phase, 50 Hz, 60 Hz or
» 24V DC
into <OPEN> or <CLOSED> or intermediate positions.

Actuators for valves which, due to their design, must be moved into a tightly closed posi-
tion with torque, can also be controlled load-dependently — for wiring proposals, see sec-
tion D4.
This standard equipment found in the actuator can also protect the valve’s functional
parts from overloading.
e The actuators have a defined actuating time, suitable for continuous operation in accor-
dance with EN15714-2 Table 1, Category C.
A correctly connected and adjusted drive system must correctly indicate the position of
the valve with its electrical signals and with its optical display, and must as a rule close in
a clockwise direction (looking at the valve drive shaft) and open in an anticlockwise direc-
tion.
e The integrated hand wheel allows easy manual operation (in case of power failure) at
approx. 14-15 revolutions and a normal level of manual exertion.
The self-locking reduction gear of the actuator can lock the valve in any position in idle
state.
The actuator’s output torque and actuating time must be adapted to the valve, and its electrical
design must be adapted to the control.
The actuator may only be operated in accordance with the following documents:
e the <Manufacturer’s Declaration of Conformity with EC Directives> included in the deliv-
ery
e these EBRO assembly instructions (also included in the delivery).

The safety instructions in sections B1 and C1 must be observed when installing and operating
the actuator.
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the actuator. In general: this must be decided upon and selected accordingly by the planner/purchaser of
the actuator. Typical wiring proposals for common applications can be found in section D4.

The choice of wiring proposal to be used depends on the type of valve and on the intended purpose of
The relevant terminal diagram is attached to the inside of the switching space cover of each actuator.

Note 1:

This manual should preferably be used in conjunction with the manual for the valve to which the actuator is fitted —
with the manual for the valve taking precedence.

Note 2:

The planner/purchaser is responsible for attaching the actuator to the valve. Appendix B of Design Stan-
dard EN15714 - 2 provides detailed information in this regard. The actuator design should allow for a 10%
undervoltage (see section D2.2 in the Appendix).

A3  Design and function

E65 up to E210 quarter-turn actuators (featuring an M71-XS-XXX-40 module) are designed to
automate butterfly valves when the valve is required to deliver a modulating service.

They are constructed for a 90° actuation stroke.

The construction of the actuator has been designed as a unit assembly system. This principle is
the same for all actuators in this series.

A single-phase or three-phase motor drives the actuators using high-efficiency asynchronous
technology. All motors are thermally protected.

Connected to multiple spur gears, the output torque is transmitted to a self-locking worm gear.
All gear parts are separately encapsulated and lubricated for life.

The worm gear is of self-locking design, ensuring that the valve disc remains in the position
reached at the time when the motor power supply was switched off.

The mechanical interface with the valve is a standardised flange connection in accordance with
EN ISO 5211.

Flexible interchangeable drive bushes accommodate different valve shaft sizes.

A further mechanical interface is situated between the gear housing and the switch box. The
switch box contains the P.C.B. main board, where all standard functions for the actuator drive
are carried out and various additional options can be easily added.

The operating cam is driven by the worm gear allowing easy adjustment of the orientation of the
actuator. The operating cam forms the connection between the mechanical rotary movement
and the electrical control.

The position indicator is located above the operating cam, offering permanent optical valve posi-
tion indication. This applies for both electrical and manual operation.

When the actuator is installed on the valve, there is a gap between the valve and the actuator
flange. This can be used for leakage detection.

/£ ‘Bf" o
Page 5 EBRD ARMATUREN



OPERATING INSTRUCTIONS EBRO MODULE SYSTEM FOR ELECTRIC QUARTER-TURN ACTUATORS

A4

Identification of the actuator

Each actuator is identified with the following type plate:
Key for 7-character code MM YY ABC on the type plate:

EBRO ARMATUREN AT
TYPE E ‘ ] Voltage ACor DC Frequency
=[ ¥ “C | ' |
U= ¥ V [ ¥C | Z |
P= ! \I(W | = | V\A | | Nominal current Power consumption
. | ]
Duty Class: C IP BZ/ |
= o
v Nm t=] " s/90 Runtime 0°-90° Torque
=20 I ] I I
Fl b e Sq | \Rd | K I |
Code 4\ Flange connection Shaft mounting
: I
Kom-no. - I
. Order number Option code
Serial-no. | ~ Ce
- Serial number
Limit switch/cam Functional options Contacts
MM 0 |S1& S2for0-90° 0 0
Production month
YY 1 S1-S4 for 0-90° 1 | Torque cut-off G | Gold con-
Production year tact
Code figure A 2 S1 & S2 for 0-90° 2 | Potentiometer: I | Initiator
Operating cam & limit S3 & S4:
switch design freely adjustable
Code B 3 S1-S4: 3 | Current feedback A | AS-i bus
Functional options freely adjustable
Code C 4 4 | Actuating time extension
Contact type
5 5 [ Torque cut-off
and potentiometer
6 6 | Torque cut-off
and current feedback
7 S1& S2: 7 | Actuating time extension
freely adjustable (AC)
and potentiometer
8 8 | Actuating time extension
(AC)
and current feedback
9 Customer specifica- 9 | Customer specification
tion

The type plate on the actuator housing must not be covered after assembling the actuator onto
the valve and after installation in the pipe run — this is to ensure that the actuator remains identi-

fiable.
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OPERATING INSTRUCTIONS EBRO MODULE SYSTEM FOR ELECTRIC QUARTER-TURN ACTUATORS

A5 Transport and storage

To avoid corrosion damage to electrical components during storage, the
actuators should generally be stored at constant room temperature.

If an actuator is already fitted to a valve:

The transport and storage requirements in the valve manual apply.

In all cases, the unit is to be stored at a constant temperature in an en-
closed area.

For the correct transport of an individually supplied actuator, the following applies:

Always observe the symbols on the packaging when transporting the packages.

Keep the actuator in the factory packaging until it is put to use (fitted to the valve).

Always place the actuator on its flat side — the motor or hand wheel should be positioned at the
top or on the side.

Store the actuator at a constant temperature and protect it from dirt and moisture.

If required, use securing belts as a transport aid.

' When fitting a belt, ensure that it is not fastened to the hand wheel.
[} Protect the actuator from any possible damage during transport.

L\ "
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OPERATING INSTRUCTIONS EBRO MODULE SYSTEM FOR ELECTRIC QUARTER-TURN ACTUATORS

B) Assembling the actuator onto the valve and electrical connection

This section provides all the information required for assembling an actuator onto a valve. The
user is required to take account of the type-specific requirements of the valve (butterfly, ball
valve) for the operation of the actuator.

B1  Safety notices for assembly and connection

The assembly and electrical/electronic connection of an actuator to the opera-

tor's system(s) must be carried out by trained specialists. For the purposes of

this manual, trained specialists are persons who, on the basis of their training,

specialist knowledge and professional experience, are familiar with high and

low voltage electrical components and can correctly assess and execute the

work assigned to them and can identify and avoid potential dangers.

A knowledge of the typical properties of quarter-turn valves (butterflies, ball

valves) is also required for the installation; assembly and connection should,

where appropriate, be carried out in collaboration with expert colleagues.

Voltage configuration: control and feedback contacts are designed for 250 V

AC, motor supply contacts for 400 V AC as per EN 61010-1. An overvoltage

protector must be provided in the electrical system. This should comply with the

requirements of Overvoltage Category Il and Pollution Severity 2.

Conductor cross-sections of 0.2—-2.5 mm?2 can be connected.

Wiring can be carried out using plug-in connectors.

The connectors should only be plugged in or unplugged when the power is off.

All power supply systems must be equipped with the required overcurrent pro-

tection.

Related values are given in the technical data table in section D5.

A power-off switch must be installed. It should be installed close to the actuator

and clearly marked.
After installation, all wiring inside the wiring compartment of the actuator should
be protected against displacement.

In accordance with EN 61010-1, the feed lines must fulfil the requirements for

reinforced conductor insulation within the pipe for the voltage proof test.

The earth/PE terminal is provided between the two cable inlets at the earthing

screws (M4). Switch box lid, motor and gear housing are earthed during manu-

facture.

The motor control contactors must be configured in accordance with DIN VDE

660, Section 102, Usage Category AC3, which defines the control requirement

for inductive loads

In order to avoid incorrect messages in the operator control or inaccurate sig-
ﬁ nals from the torque cut-off, it must be ensured that the electrical cut-off of the

actuator occurs after a maximum of 50 ms after reaching the limit switch.

Risk of crush- If the actuator is exposed to changing ambient temperatures, the switching

space heating element must be connected to the power supply as soon as

possible in order to prevent damage due to condensation in the switching

space.

Commissioning of an actuator assembled to a valve is not permitted until the

valve is enclosed on both sides by a section of pipe or section of apparatus —

any prior actuation will result in a risk of crushing and is the sole responsibility

of the user.

ing!
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OPERATING INSTRUCTIONS EBRO MODULE SYSTEM FOR ELECTRIC QUARTER-TURN ACTUATORS

B2 Interfaces

The purchaser must ensure the compatibility of the following interfaces:

Actuator/valve flange connection: with dimensions according to ISO 5211 (actuator and/or valve
may have multiple bores),

Valve drive shaft/borehole, square socket/parallel key in actuator:

| 2 Form (= square or with parallel key) must match,

| 2 The valve manufacturer must have defined the appropriate actuator shaft dimensions
and tolerances on the valve shatft.

B3 Individually supplied actuator: assembling onto the valve

Use the hand wheel to move the actuator — appropriate to the position of the valve — into the
<CLOSED> or <OPEN> position (maximum 15 revolutions are required), place on the valve and
centre at the actuator/valve interface.

The actuator can be positioned as desired onto the valve and can be determined during assem-
bly on-site.

The screw connection must be tightened sufficiently for the actuating torque to be transmitted by
frictional forces — see table below. The flange size for the actuator is specified on the type plate.
Tighten screws cross-wise.

ISO flange size | FO4 FO05 FO7 F10 F12 F16
Tightening
torque [Nm] 5—6 Nm | 8-10 Nm | 20-23 Nm | 44-48 Nm | 78-85 Nm [ 370-390 Nm

B4  Assembly and adjustment

Depending on the delivery status of the actuator, there are certain steps that must be followed
before commissioning the actuator.

If the actuator and valve have been delivered completely assembled, all settings and tests will
already have been carried out.

If the actuator has been delivered separately from the valve, the following requirements must be
met.

In general, actuator assembly should be carried out with the valve closed.

The actuator is then assembled onto the valve and the two components are screwed together.
The switching space cover is removed.

Afterwards, the commissioning instructions described in chapters D5 to D7 are to be followed
chronologically and step for step.

Correct functionality is to be tested once again by means of an electrical test run.

To ensure safety and maintain the protection class, all work should be carried by quali-
fied electricians only.

/ -"L“BJ‘" o
Page 9 EERD ARMATUREN
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B5  All actuators, connection to power supply and the control

The technical data for the actuators E65 - E210/WS/DS/GS can be found in section D5.
The relevant terminal diagram is attached to the inside of the switching space cover of each ac-
tuator.

When making a connection, it must be ensured that the system data — nominal volt-
! age, control voltage (and frequency) — match the data specified on the actuator type
plate.

Section D4 of the Appendix — on selection of the wiring proposal (connection diagram)
— specifies that the connection diagram selected must be suitable for the function of
the valve and the actuator equipment.

The planner/purchaser is responsible for selecting a suitable layout, which must be
implemented in the system-side control.

The actuator motor must always be powered down upon reaching the end position.
This can be implemented directly via the limit switches (see wiring proposal on P. 24)
or using the customer’s controller.

Three-phase actuators must be connected to the power supply with a <clockwise ro-
tating field>, in order to ensure the correct direction of rotation for the actuator.

To connect to the control, unscrew the switching space cover.

Conductor cross-sections of 0.2—2.5 mm? can be connected. The cables can also be installed in
mated condition. Wiring or connection/disconnection of terminals must be carried out with the
equipment powered down.

Different potentials are permitted within a cable, provided that the cable is designed for the max-
imum occurring voltage and current.

The actuator has M20x1.5 screwed cable glands for all supply and control cable entries:

To ensure protection class IP67 according to EN60529:
» When shipped, all cable connection openings are sealed with plugs.
The cable glands must not be inserted until connecting the control.
» Correct positioning of all seals on the switching space cover and the cable glands
Only cables with @ 6—13 mm sheathing are permitted.

' If the actuator is installed outside or in damp locations, the switching space heater
@ |must be put into operation immediately (power supply to terminals X3.1/X3.2)

B6  All actuators: Adjustment of the <CLOSED> and <OPEN> positions

This section is only applicable if the valve manufacturer has supplied the actuator separately
and was thus not able to adjust the <CLOSED> and <OPEN> positions exactly.

The operating cam in the actuator is adjusted for the <CLOSED> position ex-works: If required:
Switching space cover must be open, remove position indicator and loosen the hex socket/Allen
screw: Adjust operating cam as follows:

The closed valve is the reference point for adjustment.

In this position, the operating cam must be adjusted so that limit switch S1 is actu-
ated. The operating cam is then resecured.

In the standard design, the <OPEN> position will then be reached automatically.
Do not use the hand wheel!
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The <CLOSED> end position of the valve:
» Ensure that the electrical cut-out via the limit switches occurs before an
(fixed or adjustable) end stop is reached in the valve.

! The actuator itself also has mechanical fixed stops.

Once again, it must be ensured that the electrical cut-off via the limit switches
occurs before the integrated fixed stop is reached. There should be play of at
least 1/2 hand wheel revolution between electrical cut-out point and the fixed
stop.
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Fix the adjusted operating cam with the hex socket/Allen screw.
Place and adjust the position indicator.
Check the electrical functions of the actuator.

Actuators with special equipment in the switching space:
' Additional limit switches (S3 and S4, optional) must always be set as leading
LS to guarantee signalling before motor cut-out.

Before assembling the switching space cover, ensure that the O-ring seal is correctly fitted.
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OPERATING INSTRUCTIONS EBRO MODULE SYSTEM FOR ELECTRIC QUARTER-TURN ACTUATORS

B7  All actuators, trial run: test steps to conclude assembly and connection
To conclude the assembly process, check the functionality and control of the actuator:

Does the position indicator on the actuator match the valve position?
If not, the indicator position must be readjusted (at least) — see B5 above.

A Incorrect position feedback (and incorrect optical display) presents a
danger for subsequent operation.

Danger

Has the correct connection diagram been used?

The <Close> control signal must move the valve into the tight <CLOSED> position:

Depending on the type of valve, this must be done using the limit switch (typical: Ball valves
and butterfly valves with with rubber lining) or through load-dependent switch-off (typical for but-
terfly valves with metal seal).

Remedy: see section C3: Troubleshooting.

Check actuating function and display:

When nominal voltage is present, the control commands “CLOSED” and “OPEN”" must cause
the valve to move into the corresponding end positions. The optical display on the actuator
or on the valve must show this correctly.

If this is not the case, the actuator control and/or the indicator position must be corrected accor-

dingly.

If all electrical position indicators are correct:

Electrical feedback for the “OPEN” and “CLOSED” display must be compared with the optical
display on the valve. Signal and display must agree.

If this is not the case, the control and/or the adjustment of the position indicator must be
checked.

B8 Additional information: dismantling the actuator

The same safety regulations are to be observed as for the pipeline system, the power supply
and the (electrical) control system.

Carry out the following steps:

Mark the alignment between actuator and valve position and record it for reassembly.
Interrupt the power supply safely — if necessary, depressurise the valve.

Disconnect power supply and control cable.

Loosen the actuator/valve flange connection and remove the actuator from the valve.
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C) Operating instructions

This manual contains all of the necessary information for operating an actuator which has been
assembled onto a valve.

It is assumed when assembling and connecting to the control that the connection diagram has

been adapted to the type-specific requirements of the valve (butterfly, ball valve) during opera-
tion of the actuator — also see sections B and D.

Cl  Safety notices for operation

The functioning of a valve-mounted electrical actuator must comply
with the <Correct use>, which is described in section A2.

The conditions of use must comply with the conditions shown on the
actuator type plate.

Standard actuators are to be operated exclusively within the permit-
ted temperature limits of —20 and +70°C.

After correct assembly and adaptation to the valve, the actuator is
maintenance-free for continuous operation in Class C as per EN
15714-2.

All maintenance to be carried out on the actuator is to be completed
by trained specialists only. For the purposes of this manual, trained
specialists are persons who, on the basis of their training, specialist
knowledge and professional experience, can correctly assess and
execute the work assigned to them and can identify and avoid poten-
tial risks.

Q Operation of an actuator mounted on a valve is only permissible if
the valve is enclosed on both sides by a section of pipe or equip-
Risk of ment — any prior actuation entails a risk of crushing and is the sole
crushing! |responsibility of the user.

Additional note

e In accordance with MRL 2006/42/EC, the system planner must complete a comprehensive risk analysis.
The manufacturer EBRO Armaturen makes the following documents available for this purpose:

e Assembly instructions in accordance with EC Machinery Directive 2006/42/EC — see section B of this man-
ual

e Checklist for actuator-typical risks — see section D6.

C2  Electrical operation/manual operation

If the actuator is correctly assembled as described in section B, it will work automatically
and is designed to be maintenance-free for operating mode <C>, in accordance with
EN15714-2, Table 1.

The actuator can be manually operated in non-electrical mode at any time, without the need for
conversion; this requires only a normal level of manual exertion (also see EN12570).
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C3  Troubleshooting

When attempting to eliminate malfunctions, you can use the following table to check
whether to search for the fault in the actuator or in its control, or if a malfunction of the

valve needs to be identified:

Typical fault charac-
teristic

Possible cause

Notes/action to be taken

Actuator will not start

Thermal overcurrent switch has
triggered

Only applies for DC actuators

Thermal switch has triggered

For AC and 3-phase actuators;
resets automatically after cooling
down

Motor gets very hot

Duty cycle too long

Check cycle times

Incorrect wiring

Compare existing wiring with rec-
ommended wiring diagrams

Incorrect rotary field

Apply clockwise rotating field

Mechanical stop has been reached
before the limit stop becomes ac-
tive

Adjust operating cam

Check valve torque

Compare with manufacturer’s data

Torque cut-off actuates

Valve torque too high

Compare with manufacturer’s data

Chosen setting too low

Adjust torque cut-off

Actuator hitting mechanical stop

Adjust operating cam

Blockage in pipe

Check valve and pipe

Actuators “hunting”

Non-permissible parallel connec-
tion

Electrically decouple actuator con-
trols from each other

Control contacts

Inadequate dimensioning of load

Use control contactor with switch-

stick/burn circuit relays ing category AC3
Condensation forming in | Heating not connected Permanently supply heating with
actuator voltage

Seal set or screwed cable gland
defective

Check and correct if necessary

Page 14
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OPERATING INSTRUCTIONS EBRO MODULE SYSTEM FOR ELECTRIC QUARTER-TURN ACTUATORS

D) Technical appendix

Note:
This appendix is not a part of the <Original Assembly Instructions>, it simply provides supplementary information.

The planner/purchaser must ensure that the actuator is suitable for

» the valve on which it is assembled,

» the system-side power supply and the control system.

Important relevant technical information in this respect is listed below.

D1 Notes on project planning

D1-1 Adaptation to the valve

Electric actuators E65 up to E210 (featuring M71-XS-XXX-40 module) can be installed to drive
90° turn valves with standardised flange connections according to EN ISO 5211.

In general, the actuator is switched off via the integrated travel limit switches S1 and S2, which
turn off the power supply to the motor. Torque-dependent switch-off control is only possible
when this is allowed by the relevant valve design.

D1-2 Actuator output torques

The output torques given for the actuators are rated torque values. These will be achieved un-
der all operating conditions when the supply voltage is equal to the rated voltage. This is valid
for actuators under drive conditions.

Voltages of up to 10% over the rated voltage are permissible.

D1-3 Valve assignment

The main factors influencing the required actuation torque of the valves are the nominal size,
the working pressure and the medium. The required actuation torque for the valve is derived
from these parameters. It is recommended that a safety reserve of 15% to 20% is added to the
value specified by the valve manufacturer for the design of the actuator.

The nominal torque of the actuator must be higher than the operating torque of the valve plus
the safety reserve in order to guarantee fault-free operation.

D1-4 Control response

The control response for the actuators is parallel to the pivot path of the valve. In order to posi-
tion the valve disc as precisely as possible and, therefore, to achieve the optimal control re-
sponse for the actuator, the longest possible actuation time should be selected.
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D1-5 Wiring diagrams and wiring suggestions

The wiring diagrams shown for the actuators (M71-WS-016-40 or M71-DS-016-40) show fully
equipped actuators including all optional components. In other words, the equipment on the ac-
tuator delivered may have one or more fewer optional components. Thus the required effort for
wiring the actuator will be correspondingly less. A currently valid version of the wiring diagram is
usually delivered with the actuator. The version will be coded in accordance with the module
number and provided on the type plate. There is also information provided about the wiring dia-
gram number and the relevant components on the actuator in the selection tables on pages 24
and 32.

The wiring suggestions show options for possible actuator control. They provide an illustration of
the easiest way to commission an actuator. In general, setting up the actuator control is the op-
erator’s responsibility. This applies to the professional installation, wiring technology and obser-
vance of the required on-site safety regulations.

D1-6 Protection class

The actuator series E65 up to E210 (featuring M71-XX-XXX-40) module are environmentally
protected in accordance with EN IEC 60529, protection class IP67.

In addition, the switch box heater should be used when the actuator is operated outdoors or in
rooms with high humidity.

It is the responsibility of the operator to ensure that all electrical and mechanical installations are
carried out in a competent way as this is essential for compliance with protection class IP 67.

D1-7 Corrosion protection

The electric actuators have successfully passed a salt spray test according to EN 60068-2-52
that meets the requirements of Germanischer Lloyd

The testing parameters were set at severity 4 and carried out for a period of 14 days.
Therefore, the actuators are suitable for operation in industrial plants and other areas with aver-
age saline concentration.

This unit corresponds to corrosion category C4, as set out in the EN 15714-2 standards for in-
dustrial applications.

D1-8 Duty cycle

The actuators E65 to E210 fulfil duty class C according to
EN 15714-2.
Classes A and B are covered by class C.
Class C covers: E65 with 1200 starts per hour
E110 with 600 starts per hour
E160 with 600 starts per hour
E210 with 300 starts per hour

The duty cycle decreases by approx. 10% at the maximum ambient temperature.

D1-9 Installation position

The position in which the actuator is installed can be freely defined.
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D1-10 Three-point control

The actuators E65 up to E210 are equipped with a self-locking worm gear. This keeps the actu-
ator in the same position even when the power supply has been switched off. This is true for the
end positions and all intermediate positions. This means that pressure from the medium cannot
influence the valve disc position.

D1-11 Emergency manual override

The manual override is a revolving hand wheel that acts directly on the worm gear without a
clutch. This enables the user to close or open the valve without a clutch mechanism at any time
with just a few turns of the hand wheel.

The safety regulations for revolving hand wheels according to EU directive 89/392 are fulfilled.
EN 15714-2 defines that the valve must be closeable by turning the hand wheel in a clockwise
direction.

Preassembled valve and actuator assemblies are factory set with the correct hand wheel rota-
tion.

It is the customer’s responsibility to ensure that separately purchased actuators have the correct
rotation when installed.

D2 Electrical connection

D2-1 Connector terminals

All connector terminals on the main board are designed for the maximum permissible voltage.
Control and feedback contacts are designed for 250 V AC and motor supply contacts for 400 V
AC as per EN 61010-1. An overvoltage protector must be provided in the electrical system. This
should comply with the requirements of Overvoltage Category Il and Pollution Severity 2.
Conductor cross-sections of 0.2—-2.5 mmz2 can be connected.

Wiring can be carried out using plug-in connectors.

The connectors should only be plugged in or unplugged when the power is off. All power
supply systems must be equipped with the required overcurrent protection. Re-
lated values are given in the technical data table.

A power-off switch must be installed. It should be installed close to the actuator
and clearly marked.

After installation, all wiring inside the wiring compartment of the actuator should be
protected against displacement.

In accordance with EN 61010-1, the feed lines must fulfil the requirements for rein-
forced conductor insulation within the line for the voltage proof test.

All necessary work on the electric actuators should be carried out by qualified electri-
cians only.

D2-2 Grounding/safety earth

Four M4 ground screws are available between the four cable glands for the safety earth connec-
tion. Switch box lid, motor and gear housing are earthed during manufacture.
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D2-3 Supply voltage

Single-phase actuators
All actuators — E65 WS up to E160 WS (featuring M71-WS-XXX-40 module) — must be perma-
nently supplied with 230V AC (L1 and N).

Three-phase actuators

All actuators — E65 DS up to E210 DS (featuring M71-DS-XXX-40 module) — must, as a rule, be
permanently supplied with 400 V AC. It must be ensured here that the voltage supply to X1 (L1,
L2 and L3) is connected with a clockwise rotating field. If the wrong field orientation is applied, it
will lead to the malfunction of the actuator.

D2-4 Torque cut-off

The potential-free contact of the torque cut-off will trigger, when the preset torque value is ex-
ceeded.

The torque cut-off generates a signal pulse, which is continuous until the power to the motor has
been switched off.

The switching off of the power supply to the motor after the torque cut-off has been triggered
must be realised on-site. Possibilities for integrating the torque cut-off switch into the control
concept are shown in our wiring diagram suggestions.

D2-5 Switch box heater

The switch box heater should be installed on actuators that are exposed to highly fluctuating
ambient temperatures. This is necessary to prevent the build-up of condensation inside the ac-
tuator.

The switch box heater must be permanently powered independently of the control and motor
power supplies.

D2-6 Thermal motor protection

Single-phase and three-phase actuators are equipped with thermal protection switches embed-
ded in the motor windings. When the motor temperature exceeds the maximum allowable tem-
perature, it disconnects and interrupts the power supply to the motor. The thermal protection
switch automatically resets itself once the motor has cooled down sufficiently.

D2-7 Type plate code

For identification of electrical equipment inside the actuator, there is a code with 6 characters on
the type plate with the following structure: MM YY AB

MM  for month of manufacture

YY  for year of manufacture

A for the limit switch design

B for functional options

C for contact design

The characters A, B, and C are each coded with a 0.
The configuration of the actuator is completely coded in the module number (M71-XS-XXX-40).
(See pages 33 and 40)
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D3  Main board PI.LE71-LC for the EBRO Module System

All components described below are located on the main board of the EBRO Module System.
The main board contains limit switches for end position control, digital remote control inputs via
a controller, as well as an electronic power amplifier for controlling the motor. In addition, the
main board provides 5 status feedback relays, an interface for local control switches and an in-
tegrated interface for connecting a positioner.

D3-1 Limit switches S1 & S2

The limit switches S1 and S2 determine the switch-off points for the OPEN and CLOSED posi-
tions. S1 determines the CLOSED position. S2 determines the OPEN position. These two
switches have the highest priority in the entire control hierarchy. They cannot be deactivated by
remote control signals or local control signals. When a limit switch is reached, the motor will be
switched off for this drive direction. The switches are wired internally on the PCB. There is no
external access via connector X2.

D3-2 Additional limit switches S3 & S4 (optional)

The switches S3 and S4 (max. 250 V AC, 3A) can be installed as an option. They can be used
to provide additional potential-free feedback signals or as intermediate switches for the purpose
of signalling within the pivot path. If used as additional limit switches, it is important to note that
S3 and S4 must be set to trigger before S1 or S2 become active. It must be ensured that the
signals from S3 or S4 have occurred before the power supply to the motor is switched off by S1
or S2. The electric contactors for S3 and S4 can be attached at terminal X2.

D3-3 Switch box heater (230 V AC, 5 W)

The switch box heater prevents condensation from forming inside the switch box housing. It
must be permanently supplied with power. The supply voltage must be applied on contactor X3.
The switch box heater must be connected when the actuator is subjected to large temperature
fluctuations, as is the case for outdoor use. This is also true for rooms with high levels of humid-
ity. Operation of the heater is the responsibility of the operator. The manufacturer’s guarantee
will become invalid in cases where the conditions of use have not been followed.

D3-4 Torque cut-off

The EBRO module system also has an electronic torque cut-off. It offers a potential-free contact
on terminal X2. This contact becomes active when the set torque value is exceeded. The torque
cut-off generates a signal pulse, which is continuous until the power to the motor has been
switched off. Once the torque cut-off has been triggered, it must be ensured that the power sup-
ply to the motor is then also switched off.

The switching off of the power supply to the motor after the torque cut-off has been triggered
must be realised on-site. Possibilities for integrating the torque cut-off switch into the control
concept are shown in our wiring diagram suggestions.
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D3-5 Control and feedback terminal X9

The control and feedback terminal X9 offers various possibilities for convenient actuator control.
There is a wired-out 24 V DC power supply that can be used for operator control applications.
This power supply is fused internally and its max. load is 50 mA.

There are 2 potential-free remote control inputs for the actuator drive directions OPEN and
CLOSED. They can be driven with max. 30 V DC. Current consumption is 5 mA. The correct
signal polarity must be observed.

There are 5 status feedback relays, set up as voltage-free changer contacts. All base contacts
for these feedback relays are connected with one other.

The following signals can be evaluated;

Position CLOSED reached: S1 activates
Position OPEN reached: S2 activates
Automatic mode selected: Actuator can be driven by remote control signals or by posi-
tioner
Manual mode selected: Actuator can be driven only by local control
(only possible when local control switches are installed)
Multiple error signal: In the case of power failure or a control signal drop-out at the

positioner when switched to “zero-life mode”
(Attention: This contact is active during normal operating
conditions. It will be triggered when an error is detected)

D3-6 Local control (optional)

The EBRO module system can be equipped with local control as an option. This local control
contains two switches. One switch determines the operation mode: automatic, local or neutral.
This switch is lockable in each selected position and can be secured with a pad lock — ensuring
it is protected against unauthorised access. If automatic mode is selected and no positioner is
installed, the actuator can be driven by remote input control signals at connector X9. Should a
positioner be installed, the actuator drive direction is determined by analogue input signals at
the positioner. When the positioner is installed, remote signal inputs at X9 are deactivated.

The second switch is used to control the desired position: OPEN or CLOSED. This switch is
only active when local mode is selected.

D3-7 Current feedback 4-20 mA (optional)

In order to provide continuous feedback about the position of the valve, a potentiometer with
downstream converter technology can be optionally installed. The current feedback is realised
using two-wire technology and is potential-free. The current feedback works completely inde-
pendently from all other electronic components inside the actuator and provides feedback on
the actual disc position of the valve. The current feedback signal 4-20 m can either be powered
from an external source or make use of the internally generated 24 V DC power supply.
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D3-8 Main board PI-E71-LOCAL

D4  Positioner PILLE71-POS for the EBRO Module System

D4-1 Positioner (optional)

The positioner can be deployed as an additional circuit board to the main board. The positioner
enables the actuator to be operated as a controlled drive. There are some setting options on the
board that are required for the controlled operation of the actuator.

The positioner is equipped with a separate voltage and current input as standard and also with
a 0-10 V DC voltage feedback.

These signals

0-10Vor2-10V atinput U
0-20 mA or 4-20 mA at input |
0-10V feedback at output UR

are available at terminal X1-POS.

There are 4 potentiometers available to adjust the control circuit board:

P1 Adjust the control hysteresis

P2 Adjust the CLOSED position

P3 Adjust the OPEN position

P4 Adjust the voltage feedback 0-10 V

Function switch S1 determines the working range area for the voltage and current input signals.
When S1 is switched to position 0-20 mA, the current input works at 0—20 mA and the voltage
input at 0-10 V.

EBRD ARMATUREN’
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When S1 is switched to position 4-20 mA, the current input works at 4-20 mA and the voltage
input at 2-10 V.
The voltage feedback always works at 0-10 V, independent of the S1 setting.

Switch S2 determines the motor drive direction. It must be switched to position “=" for normal
operation. This means that the lowest actuating signal is allocated to the CLOSED position.

In usage cases where the maximum actuation signal should be allocated to the CLOSED posi-
tion, S2 needs to be switched to position “X”. For this type of operation, it is also necessary to
exchange the red and green wires from the potentiometer with one another.

The circuit board also contains the jumper J1. This jumper can be plugged into three different
positions. It allows the operator to determine the function of the actuator in case of a control sig-
nal drop-out. Jumper J1 is only active when S1 is switched to position 4-20 mA. If the actuation
signal falls below 4 mA or below 2 V then the actuator will be switched to the predefined position
set by the jumper. Should S1 be in position 0—-20 mA or 0-10 V, then the jumper J1 is inactive.

For optical control during commissioning, the positioner is equipped with 3 LED’s. D1 (green)
signals operational readiness and lights up as soon as the actuator is connected to the power
supply. It is also necessary for S1 to be switched to position 0-10 V or 0-20 mA.

If S1 is switched to position 2-10 V or 4-20 mA, the actuation signal must also be applied via
Input U or Input | before D1 will light up.

The LED’s D2 and D3 are drive direction indicators and light up when the positioner is control-
ling the relevant drive direction and the actuator is actively running. When the relevant end posi-
tion has been reached and the allocated limit switch S1 or S2 on the main board Pl.LE71-LC has
been activated then the corresponding LED will light up.

If the actuator is operating as a controlled drive and has reached the desired control point along
the actuation path, the lights for D2 and D3 will be extinguished.

LED D2 indicates drive direction OPEN.

LED D3 indicates drive direction CLOSED.

Note: When the positioner is installed, the remote control inputs at terminal X9 on
the main board PI.E71-LC are switched off.
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D4-2 Positioner PI-E71-POS

PSB@ 4-20mA X
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D5 Commissioning of the main board Pl.LE71-LC

e The valve must be placed in the CLOSED position

The actuator must also be placed in the CLOSED position (by turning the hand wheel
clockwise until the mechanical end stop has been nearly reached)

Assemble the actuator on the valve and screw it to the flange

Open the actuator lid and remove the position indicator

Loosen the lock nut on the contour disc that operates S1 and S2

Adjust the contour disc so that S1 becomes active and fix in place again with the lock nut
Reinstall the position indicator

Connect power supply at X1

All necessary adjustments have now been completed and the actuator can be driven with the

remote control inputs at X9.
When local control is installed, this can also be used to drive the actuator.
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D6 Commissioning the positioner PI.LE71-POS

Preconditions: Commissioning of the main board PI.LE71-LC has been completed suc-
cessfully

e The potentiometer must be aligned if the actuator is in the CLOSED position

e Measure the resistance between the black and green wires of potentiometer using an

ohmmeter. When the minimum value between 5-10 ohms is displayed, fix the potenti-

ometer pinion in place.

Connect the potentiometer with the positioner

Connect the power supply at connector X1

Apply the minimum value of the actuation signal at connector X1-POS

Check whether the operational range switch S1 on the positioner agrees with the control

signal.

e Adjust P2 on the positioner in such a way that limit switch S1 on main board becomes ac-
tivated and D3 is still just about lit.

e Apply the maximum value of the actuation signal to the positioner

e Adjust P3 on the positioner in such a way that limit switch S2 on the main board becomes
activated and D2 is still just about lit

e P4 on the positioner determines the feedback voltage signal 0-10 V. When the limit
switch S2 on the actuator is activated and D2 is still lit, adjust P4 until you measure 10 V
DC on the output UR at connector X1-POS

e Apply the actuation signal (5 V or 10 mA) to the positioner

e Balance the actuator using P1 so that it does not oscillate (shuttle to and fro). Check the
behaviour of the actuator by moving it out of the control point a few times by turning the
hand wheel and ensure that the actuator returns back to the control point without oscillat-

ing.

D7  Commissioning of the current feedback 4-20 mA (optional)

Preconditions: Potentiometer adjustment has been completed successfully as de-
scribed above.

The current feedback signal 4-20 mA works independently from all other electronic compo-
nents. A dual potentiometer is used for detecting the position, which is adjusted by calibrating
with the positioner.

Adjustment of the feedback signal is carried out using the two potentiometers P1 and P2 on the
converter board (marking found on the soldering site of the main board).

When the actuator has been moved into the CLOSED position, adjust the 4 mA value using P1.
When the actuator is in OPEN position, adjust the 20 mA value using P2.

The voltage supply input and current output of this circuit board are located at terminal X2.

Note: The operations described above are necessary when the actuator and the
valve have been delivered separately. If the actuator and the valve have been
assembled in the factory then all settings and adjustments have already
been completed.
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D7-1 Factory settings for the main board PI.LE71-LC

Limit switches S1 & S2 are adjusted for 90° pivot travel. S1 is responsible for switching off the
actuator in the drive direction CLOSED. S1 is responsible for switching off the actuator in the
drive direction OPEN.

D7-2 Factory settings for positioner Pl.LE71-POS

In general, the minimum control signal value is allocated to the CLOSED position. The maxi-
mum control signal value is allocated to the OPEN position.

P1  The hysteresis of the controller is adjusted so that the actuator operates without oscillat-
ing.

P2  Potentiometer P2 is adjusted so that the actuator activates limit switch S1 when the
minimum control signal value is applied.

P3  Potentiometer P3 is adjusted so that the actuator activates limit switch S2 when the
maximum control signal value is applied.

P4  Potentiometer P4 is adjusted so that 10 V DC is available at contact UR on terminal X1-
POS when the actuator is in the OPEN position

S1  Switch S1 is switched to position 0—20 mA. This setting gives a voltage input range de-
termined for 0—10 V operation.

S2  Switch S2 is switched to position “=". This means that the actuator moves in the direction
OPEN when the input signal is increased.

J1 Jumper J1 is set to position STOP (only active in zero-life mode).

L\ )
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E Technical data for the M71-WS-XXX-40 modules

E1 Areaof usage

The quarter-turn actuators E65 WS, E110 WS and E160 WS are designed for 90° pivot paths.
They are used to automate butterfly valves, ball valves and other final control elements. Actua-
tor can be controlled using potential-free digital inputs or standardized analogue control signals
such as 0-10 V DC or 4-20 mA.

The actuators stand out due to their compact design and their practice-oriented handling in the
areas of wiring system technology and commissioning. The modular construction of the actua-
tors makes it as simple to retrofit or implement special functions. This is made possible thanks
to the printed circuit board (P.C.B.), which is prepared above and beyond the standard functions
to enable it to handle further components. These additional functions can, therefore, be imple-
mented in a simple and cost-effective way.

E2 Standard equipment

e Main board PI.E71-LC with potential-free control terminals for the directions of travel OPEN
and CLOSE via fully electronic motor power stages, 5 potential-free feedback status signals,
interfaces for local control and positioner installation

2 integrated limit switches for actuator control (S1 and S2)

Integrated thermal protection switch in the motor windings (S7)

Integrated electronic torque cut-off

Switch box heater

Optical position indicator

Clutch-free emergency hand wheel

Mechanical end stops

Epoxy resin coating

E3  Flanges and bushes for E65 WS

e F04, FO5 and FO7 according to EN 1ISO 5211
e Square bushes: 10 mm, 11 mm, 12 mm, 14 mm, 16 mm, 17 mm
¢ Round bushes: 16 mm with fitting key

E4  Flanges and bushes for E110 WS

e FO7 and F10 according to EN I1SO 5211
e Square bushes: 12 mm, 14 mm, 16 mm,17 mm, 22 mm, 24 mm
¢ Round bushes: 28 mm with fitting key

E5 Flanges and bushes for E160 WS

e F10, F12 and F16 according to EN ISO 5211
e Square bushes: 17 mm, 22 mm, 24 mm, 27 mm and 32 mm
e Round bushes: 30 mm, 40 mm und 50 mm with fitting key
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E6

Options

1. Additional potential-free limit switches (S3 and S4)

Freely adjustable intermediate switches (S3 and S4) for signalling within the travel para-
meters

Positioner

Current feedback 4-20 mA featuring dual-wire technology

Lockable local control

Proximity switches for signalling

Fusible thermal motor switch for multiple error signal

Special voltages

N

©~NOOA W

4 ERO ARMATUREN’
Page 27 =



OPERATING INSTRUCTIONS EBRO MODULE SYSTEM FOR ELECTRIC QUARTER-TURN ACTUATORS

F Technical data for the actuators

EG5 WS
Actuation time from 0° to 90° S 6 12* 24*
Rated torque Nm 100 80 60
Rated current A 0.7 0.55 0.3
Starting current A 1.0 0.8 0.4
Power consumption kw 0.16 0.125 0.066
Rated voltage V 230 230 230
Frequency Hz 50 50 50
Duty cycle Class C according to EN 15714-2
Protection class IP67 according to EN IEC 60529
Weight in Kg 7
* Option
E110 WS
Actuation time from 0° to 90° S 6* 12 24*
Rated torque Nm 400 400 320
Rated current A 1.8 1.3 0.65
Starting current A 2.6 2 1.5
Power consumption kw 0.4 0.26 0.138
Rated voltage V 230 230 230
Frequency Hz 50 50 50
Duty cycle Class C according to EN 15714-2
Protection class IP67 according to EN IEC 60529
Weight in Kg 14
* Option
E160 WS
Actuation time from 0° to 90° S 12* 24 48*
Rated torque Nm 1100 1100 750
Rated current A 1.8 1.3 0.65
Starting current A 2.6 2 2.5
Power consumption kw 0.4 0.26 0.138
Rated voltage V 230 230 230
Frequency Hz 50 50 50
Duty cycle Class C according to EN 15714-2
Protection class IP67 according to EN IEC 60529
Weight in KG 25
* Option
EBRO ARMATUREN’
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F1 Additional technical data

Limit switches:

Torque cut-off:

Switch box heater:
Potentiometer:

Current feedback:

Thermal protection switch:

Insulation class:

Corrosion protection class:

Cable glands:
Operating temperature:
Hand wheel:

Hand wheel torque:

max. 250V AC, 3 A

potential-free changer, max. 250V AC,5 A
supply 230 V AC permanent, 5 W

1000 Q, 1 W, rotation angle 270°

4-20 mA, supply max. 30V DC

integrated

F

C4 according to EN 15714-2, tested according to
EN 60068-2-52

4x M20 x 1.5; @ min =6 mm; @ max =13 mm
-20°C to +70°C

15 revolutions for 90°

4 Nm for E65

20 Nm for E110
35 Nm for E160

F £ :.‘ -
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Connector table

Connector hame Description Function
X1.N Neutral line
X1 X1.L1 Phase L1
X1. Not connected
X2.1 Not connected
X2.2 Not connected
X2.3 Not connected
X2.5 Switch S3; additional limit switch CLOSED; NC
X2.6 Switch S3; additional limit switch CLOSED; COM
X2.7 Switch S3; additional limit switch closed; NO
X2.9 Torque cut-off opener; NC
X2.10 Torque cut-off floor contact; COM
X2.11 Torgue cut-off closer; NO
X2.12 Not connected
X2 X2.13 Not connected
X2.14 Not connected
X2.16 Switch S4; additional limit switch OPEN; NC
X2.17 Switch S4; additional limit switch OPEN; COM
X2.18 Switch S4; additional limit switch OPEN; NO
X2.20 Potentiometer; end contact or current feedback output
X2.21 Potentiometer: collector bar
X2.22 Potentiometer; end contact or current feedback input
X3 X3.1 Switch box heater; U = 230 V AC permanent
X3.2 Switch box heater; U = 230 V AC permanent
X8.U Motor connector
X8 X8.W Motor connector
X8.V Motor connector
X9.1 Supply voltage +24 V DC (max. 50 mA)
X9.2 Ground supply voltage (GND)
X9.3 Remote control signal OPEN (max. +30 V DC)
X9.4 Ground remote control signal (GND)
X9.5 Common contact of status relay (max. 24 V DC)
X9.6 Status relay feedback position OPEN; NO
X9.7 Status relay feedback position CLOSED; NO
X9.8 Status relay feedback manual mode; NO
X9.9 Status relay feedback automatic mode; NO
X9.10 Status relay feedback multiple error feedback*; NO*
X9.11 Supply voltage +24 V DC (max. 50 mA)
X9.12 Ground supply voltage (GND)
X9.13 Remote control signal CLOSED (max. +30 V DC)
X9 X9.14 Ground remote control signal (GND)
X9.15 Common contact of status relay (max. 24 V DC)
X9.16 Status relay feedback position OPEN; NC
X9.17 Status relay feedback position CLOSED; NC
X9.18 Status relay feedback manual mode; NC
X9.19 Status relay feedback automatic mode; NC
X9.20 Status relay feedback multiple error feedback*; NC*
X1.1 Voltage control input (+) 0-10 V
X1.2 Current control input (+) 0—20 mA or 4-20 mA
X1.3 Control input ground (GND)
X1-POS X1.4 Voltage position feedback (+) 0-10 V
X1.5 Voltage position feedback ground (GND)

* Error feedback relay is active for normal operating conditions!
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Wechselstromantriebe
Single-phase actuators

Standard Optionen | Options
28
® g2
E S £ g &
o 538 53T g2 8
cx = & T 5 2 g
5 S i~ ] 2 5:
= O = % g E
— | a 5 _§
© £ el £ 5 g
= =7 4 E = 2
n 2 =8 Lg - E g
w3 g2 35 35 3 -
25| 2% 53 £ 3 g E
< w o= 5a 585 g @ = o
Klemmenplan
Wiring diagram
M71-WS-001-40 X X X
M71-WS-002-40 X X X X
M71-WS-003-40 X X X X
M71-WS-004-40 X X X X
M71-WS-005-40 X X X X X
M71-WS-006-40 X X X X X
M71-WS-007-40 X X X X X
M71-WS-008-40 X X X X X X
M71-WS-009-40 X X X
M71-WS-010-40 X X X X
M71-WS-011-40 X X X X
M71-WS-012-40 X X X X
M71-WS-013-40 X X X X X
M71-WS-014-40 X X X X X
M71-WS-015-40 X X X X X
M71-WS-016-40 X X X X X X

Wenn der Positioner installiert ist, werden die Fernsteuereingédnge abgeschaltet
When positioner is installed, remote control inputs are switched-off

F2 Technical data for the modules M71-DS-XXX-40

Area of usage

The quarter-turn actuators E65 DS, E110 DS, E160 DS and E210 DS are designed for 90° pivot
paths. They are used to automate butterfly valves, ball valves and other final control elements.
Actuator can be controlled using potential-free digital inputs or standardized analogue control
signals such as 0-10 V DC or 4-20 mA.

The actuators stand out due to their compact design and their practice-oriented handling in the
areas of wiring system technology and commissioning. The modular construction of the actua-
tors makes it as simple to retrofit or implement special functions. This is made possible thanks
to the printed circuit board (P.C.B.), which is prepared above and beyond the standard functions
to enable it to handle further components. These additional functions can, therefore, be imple-
mented in a simple and cost-effective way.

Standard equipment

e Main board PI.E71-LC with potential-free control terminals for the directions of travel OPEN
and CLOSE via fully electronic motor power stages, 5 potential-free feedback status signals,
interfaces for local control and positioner installation

e 2 integrated limit switches for actuator control (S1 and S2)

¢ Integrated thermal protection switch in the motor windings (S7)

e Integrated electronic torque cut-off

e Switch box heater

ERR L]
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Optical position indicator
Clutch-free emergency hand wheel
Mechanical end stops

Epoxy resin coating

Flanges and bushes for the E65 DS

e FO04, FO5 and FO7 according to EN ISO 5211
e Square bushes: 10 mm, 11 mm, 12 mm, 14 mm, 16 mm, 17 mm
¢ Round bushes: 16 mm with fitting key

Flanges and bushes for E110 DS

e FO07 and F10 according to EN I1SO 5211
e Square bushes: 12 mm, 14 mm, 16 mm,17 mm, 22 mm, 24 mm
¢ Round bushes: 28 mm with fitting key

Flanges and bushes for E160 DS

e F10, F12 and F16 according to EN ISO 5211
e Square bushes: 17 mm, 22 mm, 24 mm, 27 mm and 32 mm
e Round bushes: 30 mm, 40 mm und 50 mm with fitting key

Flanges and bushes for E210 DS

e F10, F12 and F16 according to EN ISO 5211
e Square bushes: 24 mm, 27 mm and 32 mm
e Round bushes: 30 mm, 40 mm und 50 mm with fitting key

Options
1. Additional potential-free limit switches (S3 and S4)
2. Freely adjustable intermediate switches (S3 and S4) for signalling within the travel para-
meters
Positioner

Current feedback 4-20 mA featuring dual-wire technology
Lockable local control

Proximity switches for signalling

Fusible thermal motor switch for multiple error signal
Special voltages

©ONO®OAW

7\ )
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F3 Technical data for the actuators

EG5 DS
Actuation time from 0° to 90° S 6 12* 24*
Rated torque Nm 100 80 -
Rated current A 0.3 0.25 -
Starting current A 0.5 0.3 -
Power consumption kw 0.085 0.065 -
Rated voltage V 400 400 -
Frequency Hz 50 50 -
Duty cycle Class C according to EN 15714-2
Protection class IP67 according to EN IEC 60529
Weight in Kg 7
* Option
E110 DS
Actuation time from 0° to 90° S 6* 12 24*
Rated torque Nm 400 400 320
Rated current A 1.4 1 0.95
Starting current A 2.1 1.8 1.6
Power consumption KW 0.27 0.22 0.2
Rated voltage V 400 400 400
Frequency Hz 50 50 50
Duty cycle Class C according to EN 15714-2
Protection class IP67 according to EN IEC 60529
Weight in Kg 14
* Option
E160 DS
Actuation time from 0° to 90° S 12* 24 48*
Rated torque Nm 1100 1100 750
Rated current A 1.4 1 0.95
Starting current A 2.1 1.8 1.6
Power consumption KW 0.27 0.22 0.2
Rated voltage V 400 400 400
Frequency Hz 50 50 50
Duty cycle Class C according to EN 15714-2
Protection class IP67 according to EN IEC 60529
Weight in Kg 25
* Option
E210 DS
Actuation time from 0° to 90° S 12* 24 48*
Rated torque Nm 4000 4000 3200
Rated current A 1.8 2.2 1.8
Starting current A 2.6 3.2 3.2
Power consumption kwW 0.4 0.540 0.2
Rated voltage V 400 400 400
Frequency Hz 50 50 50
Duty cycle Class C according to EN 15714-2
Protection class IP67 according to EN IEC 60529
Weight in Kg 40
* Option
EBRD ARMATUREN’
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F4 Additional technical data

Limit switches:

Torque cut-off:

Switch box heater:
Potentiometer:

Current feedback:

Thermal protection switch:

Insulation class:

Corrosion protection class:

Cable glands:
Operating temperature:
Hand wheel:

Hand wheel torque:

max. 250V AC, 3 A

potential-free changer, max. 250 V AC,5 A
supply 230 V AC permanent, 5 W

1000 Q, 1 W, rotation angle 270°

4-20 mA, supply max. 30V DC

integrated

F

C4 according to EN 15714-2, tested according to
EN 60068-2-52

4x M20x 1.5; @ min =6 mm; @ max =13 mm
-20°C to +70°C

15 revolutions for 90°

4 Nm for E65

20 Nm for E110

35 Nm for E160
50 Nm for E210

F £ :.‘ -
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Three-phase actuator with integrated direction control,
positioner, local control, additional limit switches
and current feedback 4-20mA

P1

PLLE71-POS

/1 MCU

Signal GHD

W2 - 10V Irput g2 =POS

04 - 20mA Input el d=FOS

X13-POS

0-10v O:HS VE

,\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ | = S 2 2 > > 2 >
| =] !
| m mi Aol [ s u L m
! X1 | — [ ittt
| |
| AN A = _ ” 4-20mA S3 ] max. 250v/ 3 [ $4 | / max. 30V DC a5 "
| _ | - T
” s/ 12| T1LURY S Additional limit switches | ,
! s g Torque | 0°-90 | 4 < 7 !
| _ . - I« 7 250VAC/3A| | ” V_ < |
! m m m N 5. | Control input Open A I N
, H1 7 | — !
| vwn.  PLE7T1-DS-Local Ty e |
" 7 Contol input Close "
! GHND |
| M 7 K04 /%9 14 ,
/ |
m JL J— ECRESCRA W
M — . ,
! 24V / 50mA |
| .I_ll. HA2ixa12 |
| ]
| max. 24V / 500mA |
| |
| . . XBA7 |
N N Direction [ | CLOSED I I
| / control %_ I\mr
! 514&82 !
" *a16 |
| = | 81 |Limit switch OPEN ﬂw_ oA e |
| e Ed 2 | _—_—
| S2| control i
| 7 | _.II_LW_ X314 |
! S| AUTO o |
[ IS IS A ................................................................... _ \MF,]
Legend | I
M Motor ! %3.18 "
M X1 Connector voltage supply | LOCAL - - |
S1852 Limit switch control (integated) I I | ~ | s !
3~ — ' 53854 additional limit switches F F ! !
D1 Torque control “ %320 ”
s7 Thermal winding protection x N
s7 Hi  Heater 9P OPEN / CLOSED| AUTO/LocAL| | | ™ _m_w_ (AT e "
P1 Positioner !
!l‘ RM1  Cument feedback 4-20mA Local control m coM
I
]

* Signal Error is activ for normal operation conditions.

*=When the positioner is installed, the digital control inputs are out of order.

Ref. V. Pitz

M7 1-DSe-016-40

00

Rev.:

EBRO Module system| Wd.-nb.:

03.06

Date:
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Connector table

Connector name Description Function
X1.L1 Phase L1 (clockwise rotary field)
X1 X1.L.2 Phase L2 (clockwise rotary field)
X1.L3 Phase L3 (clockwise rotary field)
X2.1 Not connected
X2.2 Not connected
X2.3 Not connected
X2.5 Switch S3; additional limit switch CLOSED; NC
X2.6 Switch S3; additional limit switch CLOSED; COM
X2.7 Switch S3; additional limit switch CLOSED; NO
X2.9 Torque cut-off opener; NC
X2.10 Torque cut-off floor contact; COM
X2.11 Torque cut-off closer; NO
X2.12 Not connected
X2 X2.13 Not connected
X2.14 Not connected
X2.16 Switch S4; additional limit switch OPEN; NC
X2.17 Switch S4; additional limit switch OPEN; COM
X2.18 Switch S4; additional limit switch OPEN; NO
X2.20 Potentiometer; end contact or current feedback output
X2.21 Potentiometer: collector bar
X2.22 Potentiometer; end contact or current feedback input
X3 X3.1 Switch box heater; U = 230 V AC permanent
X3.2 Switch box heater; U = 230 V AC permanent
X8.U Motor connector
X8 X8.W Motor connector
X8.V Motor connector
X9.1 Supply voltage +24 V DC (max. 50 mA)
X9.2 Ground supply voltage (GND)
X9.3 Remote control signal OPEN (max. +30 V DC)
X9.4 Ground remote control signal (GND)
X9.5 Common contact of status relay (max. 24 V DC)
X9.6 Status relay feedback position OPEN; NO
X9.7 Status relay feedback position CLOSED; NO
X9.8 Status relay feedback manual mode; NO
X9.9 Status relay feedback automatic mode; NO
X9.10 Status relay feedback multiple error feedback*; NO*
X9.11 Supply voltage +24 V DC (max. 50 mA)
X9.12 Ground supply voltage (GND)
X9.13 Remote control signal CLOSED (max. +30 V DC)
X9 X9.14 Ground remote control signal (GND)
X9.15 Common contact of status relay (max. 24 V DC)
X9.16 Status relay feedback position OPEN; NC
X9.17 Status relay feedback position CLOSED; NC
X9.18 Status relay feedback manual mode; NC
X9.19 Status relay feedback automatic mode; NC
X9.20 Status relay feedback multiple error feedback*; NC*
X1.1 Voltage control input (+) 0-10 V
X1.2 Current control input (+) 0—20 mA or 4-20 mA
X1.3 Control input ground (GND)
X1-POS X1.4 Voltage position feedback (+) 0-10 V
X1.5 Voltage position feedback ground (GND)

* Error feedback relay is active for normal operating conditions!
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Drehstromantriebe
Three-phase actuators

Standard Optionen / Options
o (]
- 23 é
8% S E €A
o 58 £3 28 8
€| g2 8z 23 %
el g g3 g x 5 F 5
— o a 5 E
E [ Ewo ] &
T c & = !
» S| 3 < § z§ g
0w 3 ¥ 2 = 2= 3 2
Sz f: | 23 | 22
< W &= 55 aa gg b s g a
Klemmenplan
Wiring diagram
M71-DS-001-40 X X X
M71-DS-002-40 X X X X
M71-DS-003-40 X X X X
M71-DS-004-40 X X X X
M71-DS-005-40 X X X X X
M71-DS-006-40 X X X X X
M71-DS-007-40 X X X X X
M71-DS-008-40 X X X X X X
M71-DS-009-40 X X X
M71-DS-010-40 X X X X
M71-DS-011-40 X X X X
M71-DS-012-40 X X X X
M71-DS-013-40 X X X X X
M71-DS-014-40 X X X X X
M71-DS-015-40 X X X X X
M71-DS-016-40 X X X X X X

Wenn der Positioner installiert ist, werden die Fernsteuereingange abgeschaltet
When positioner is installed, remote control inputs are switched-off
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7\ ® .. .
" ARMATUREN Suggested wiring diagram for
E65WS up to E160 WS with M71-WS-XXX-40
for digital control
) 9
L1
L2
L3
N
™ —
westl y K1 ON /—3Reset "' H | - | —
LBEIL D1 ‘ - ; 3 Burden
‘7 CIC [T ,EL]E 4-20mA
=
SIS | - ELE -0
T T2 B . Hm RM1
K/ K1 |
7777_777777777‘ “UPLC
| |
X ‘ -— PLC
‘ D 0N
X9
‘ max. 30V DC vos e
‘ S oc - ‘ T
I @ GND — ¥ ‘ E PLC
‘ Control input Open A9.13
| MCU — : |
Contol input Closed ‘
‘ [ X94/X014 | mpore—,
‘ ] J_ = xgwxgm‘
+
‘ T‘ 24V/50mA XQQ/XQW?‘
max. 24V 500mA ‘
‘ N Direction X917 H1
‘ control CLOSED |$|”_’/E o ‘ 8 .
3§ el - /54'_@H S
‘ X919
‘ s18&52 AuTo $7 f—(xw ‘ " g)_um
| Ik I'st|Limit switch e | "
‘ s2| control LOCAL EIF_-"_’/E vos C 3 .
‘ MSP1 Motor protection switch
| D1 g ?:E'ui:fg;gmﬂw Error” #’ _ZM@_@ND
imi X1 Voltage supply actuator
‘ sMN 1)'61) ;::S:Z;T:ﬁ;;;::;:;?dor com X357 xgws‘ + 24V B0 |
RM1 Current feedback 4-20mA
L L .
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/'\ ® . .
-~ ARMATUREN  Suggested wiring diagram for
E65WS up to E160 WS with M71-WS-XXX-40
e-() with positioner for modulating service
L1
L2
L3
N
T F1
MPS1 K1 ON  /—3Reset H
L1 L2[ L3 — 4 —
B | E \
=
‘7 C |C |G ‘ -g % ‘
—>>1>] | | Lz |
T T2| T3 | HT1 I us1
P1 i Uvar.L
‘ PLE71-POS ‘ s
‘ 0/2- 10V put lgZI-POS [ J_
GND
Kt/-----——--- K1 ‘ 044 -20mA Input em‘— —————————— [ 181
J MCU Signal GND w‘—{ lvar-@
rz_—_:__————_— 0-10v Qutput p—=14-FOS
=z - GND
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N N
MDD ] DP1
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‘ = + 24V DC i = ‘ u/v
at]
‘ I @ GND h = ‘ b
Control input Open q& ‘
| MCU =
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I X094 /%914 ‘
‘ ] = X319 11
‘ Ji_ 24V 1 50mA ‘
I-|__I X9.2/%912 ‘
‘ max. 24V /500mA
‘ N Direction CLOSED |$ _/l'_ X917 ‘H1
control T " | o7 .
oo | e
— GND
%9.19
‘ $1 & S2 AT Iglgk | e ‘ " GND
| | $1 |Limit switch o
‘ T S2 control LOCAL $7771 ~ | xas H4 oD
’h:/IWSPﬂ r\gotorprotection switch :PHS HFeatCtjebr vei ‘ %920 ‘
‘ D1 K1 Aﬂiﬁ\ary contactor i Fehas e Error* $7 j Xa.10 H5
imi >E211 Egrl’ﬁaugeecsourg;;ﬂ actuator T D
‘ sMN >T<19 ﬁﬁéiiaccﬁéﬁgldtﬁgggf'mii??CWS com A9.5/X9715 TV |
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-
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®
& ARMATUREN

Suggested wiring diagram for

E65DS up to E210 DS with M71-DS-XXX-40
for digital control

H1H5 Feedback sighals

L1
L2
L3
N
T ——
F1
MPS1 K1 ON /—3Reset H | ‘ —
L1 2] L3 — L S I ‘
- o b b
B I e j
urdaen
D1 c 5 ‘
‘ L= = |
JE— L] - -
‘ C [C L 25 4-20mA ‘
> H> | BLE
K1 T 0°-90° ‘
™| T2| T3 | Hm RMH ‘
‘ \
wf |
77777777777777‘ ‘ +U PLC
E T
| AN RY:
‘ - N - X9
= = =z max. 30V DC 9.3 HELe
‘ st} + 24V DC ‘ T
= :
™ GHD ‘ PLC
‘ Control input Open X913
I - ‘
| MCU .
Contol input Closed
D1 ‘
‘ =1 I X94/X014 | —epmare
‘ >M ] = >(9M>(911‘
Ji 24V 1 50mA ‘
‘ I-|__I X 2/%a12
‘ max. 24V /500mA ‘
______ Direction CLOSED X917 H1
‘ control ”_’1/7 . ‘
— GND
X918 ‘
‘ 2 5 : OPEN |$]~— H2
X | xg6 GND
‘ %919
AUTO |$|f - ‘ H3
‘ S$1882 | X89 GND
| $1 |Limit switch o |
T o H4
‘ $2| control LOcAL I$| x93
— GND
MSP1 Mot tecti itch
‘ F1 Fust;rpro ection switcl E . | X930 H5
‘ K1 Auxiliary contactor fror ) %310 : >>:
[n]] Torgue control — GND
X1 Voltage supplyactuator ‘
X9 Feedback-and control 1t
‘ 1 Torque controlrigger Reset com X95/X315 THVES
RM1 Current feedback 4-20mA
HT1 Heater
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@ - - -
-~ ARMATUREN Suggested wiring diagram for
E65DS up to E210 DS with M71-DS-XXX-40
() with positioner for modulating service
L1
L2
L3
N
™ F1
MPS1 K1 ON /—3Reset H
L1 L2 L3 — — — — 1 — —
CRARE | F |
D1
| (13 |
—{ETe ] %L]E
— oLis
BEE . | ¢ |
| 12| T3 | HT1 | Us1
P1 o uver |,
‘ PIE71-POS ‘ -
|_ ‘ 072 - 10V Input e2LLPOS \ J_
GND
**f*/***f K1 ‘ 0/4-20mAInput€w‘* ********** I 181
| var.
McuU Signal GND &‘—{GND KT\
I S N/
r 0-10v Output pp214-POS |
GND
‘ - Signal GND —21.5-POS
2% T 2 WA ‘
N ] DP1
‘ & max. 30V DC e
‘ 2 J E Stap—2HEC . - ‘ ury
> >
‘ I K@ GND h Z ¥ ‘ S
Control input Open ::]& ‘
| MCU =
‘ D1 Contol input Closed ‘
JL [ X9.4 /X914
B \
] = X8.1/X9 11
‘ Ji 24V 1 50mA ‘
I-|__I X92/%912 ‘
‘ max. 24V /500mA
N Direction X917 ‘ H1
‘ control CLOSED I$|*:/|'_ x97
— GND
‘ 2 2 2 OPEN é';]———w e H2
‘ = = | x9s GND
X9.19
‘ S1852 AUTO |$|~— _—ng ‘H3 .
| i |'$1 [Limit switch o "
‘ $2| control LOCAL EIF_-"” JIY ;.
MSP1  Motor protection switch  HT1 Heater %920
F1 Fuse H1-H5 Feedback signals " L et H5
| T S s A |
X1 Woltage supply actuator
| 8 Fed e o cnacos com s
us1 Set point Voltage 0/2-10V
‘ 151 Set point current 0/4-20mA,
L ey
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F5 DC actuators with battery pack
Technical data for the M71-GS-XXX-40 modules

Area of usage

The quarter-turn actuators E65 GS, E110 GS and E160 GS are designed for 90° pivot paths.
They are used to automate butterfly valves, ball valves and other final control elements. In addi-
tion, the enlarged switch box compartment contains an integrated battery pack. The battery
pack supplies the actuator’s motor in case of power loss and drives the valve into its fail-safe
position. Control of the travel direction is realized by an integrated control relay.

The actuators stand out due to their compact design and their practice-oriented handling in the
areas of wiring system technology and commissioning. The modular construction of the actua-
tors makes it as simple to retrofit or implement special functions. This is made possible thanks
to the printed circuit board (P.C.B.), which is prepared above and beyond the standard functions
to enable it to handle further components. These additional functions can, therefore, be imple-
mented in a simple and cost-effective way.

Standard equipment

e 2 integrated travel limit switches for disconnecting travel movement without external access
(S1 and S2)

2 additional limit switches (S3 and S4) for signalling

Optical position indicator

Clutch-free emergency hand wheel

Mechanical end stops

Switch box heater

Integrated thermal overcurrent circuit breaker with manual reset (S7)

Epoxy resin coating

Flanges and bushes for E65 GS

e FO04, FO5 and FO7 according to EN ISO 5211
e Square bushes: 10 mm, 11 mm, 12 mm, 14 mm, 16 mm, 17 mm
¢ Round bushes: 16 mm with fitting key

Flanges and bushes for E110 GS

e FO7 and F10 according to EN I1SO 5211
e Square bushes: 12 mm, 14 mm, 16 mm,17 mm, 22 mm, 24 mm
¢ Round bushes: 28 mm with fitting key

Flanges and bushes for E160 GS

e F10, F12 and F16 according to EN ISO 5211
e Square bushes: 17 mm, 22 mm, 24 mm, 27 mm and 32 mm
¢ Round bushes: 30 mm, 40 mm und 50 mm with fitting key
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Options

1. Freely adjustable limit switches (S1 and S2) for limiting the angle of travel
2. Freely adjustable intermediate switches (S3 and S4) for signalling within the travel para-

meters
Potentiometer:

ook w

Special voltages

F6 Technical data

Current feedback 4-20 mA featuring dual-wire technology
Proximity switches for signalling

EG5 GS

Actuation time from 0° to 90° S 6

Rated torque Nm 100

Rated current A 5.5

Starting current A 8

Power consumption kwW 0.077

Rated voltage V 24

Frequency Hz -

Duty cycle Class B according to EN 15714-2
Protection class IP67 according to EN IEC 60529
Weight in Kg 7

E110 GS

Actuation time from 0° to 90° S 6

Rated torque Nm 360

Rated current A 8.8

Starting current A 12.5

Power consumption KW 0.4

Rated voltage V 24

Frequency Hz -

Duty cycle Class B according to EN 15714-2
Protection class IP67 according to EN IEC 60529
Weight in Kg 14

E160 GS

Actuation time from 0° to 90° S 12

Rated torque Nm 800

Rated current A 8.8

Starting current A 12.5

Power consumption KW 0.4

Rated voltage V 24

Frequency Hz -

Duty cycle Class B according to EN 15714-2
Protection class IP67 according to EN IEC 60529
Weight in Kg 25
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OPERATING INSTRUCTIONS EBRO MODULE SYSTEM FOR ELECTRIC QUARTER-TURN ACTUATORS

Note:

Under normal operating conditions these actuators must be permanently supplied with power.
This must be realized by the operator on-site when module M71-GS-100-40 is used. For module
M71-GS-200-40, the charging of the battery pack is achieved via the delivered power supply.
The duty cycle of the actuators is dependent on the current capacity of the battery charger. For
module M71-GS-200-40, this corresponds to class B (600c/h). For module M71-GS-100-40, this
corresponds to the battery charge provided by the operator on-site.

The charging voltage for the battery pack is 28 V DC.

The lifespan of the battery pack is strongly influenced by the type of application. We recommend
periodic inspections and a functional test at least once a year.

The loading capacity of the sealed lead acid batteries used is strongly reduced as temperatures
fall. For this reason, the operating temperature for these actuators is limited to 0°C. The out-
door use of these actuators is not permitted.

In general, these actuators are manufactured for the fail-safe position “normally closed”. Should
the fail-safe position “normally open” be required then this must be stated when ordering.

F7 Additional technical data

Limit switches: max. 24V DC, 10 A

Overcurrent circuit-breaker:  potential-free changer, max. 24V AC, 5 A

Switch box heater: supply 24V AC permanent, 5 W
Potentiometer: 1000 Q, 1 W, rotation angle 270°
Current feedback: 4-20 mA, supply max. 30 V DC
Thermal protection switch: thermal overcurrent circuit breaker
Insulation class: F

Corrosion protection class: C4 according to EN 15714-2, tested according to
EN 60068-2-52

Cable glands: 2XM20x 1.5 dmin=6mm; g max =13 mm
Operating temperature: 0°C to +70°C

Hand wheel: 15 revolutions for 90°

Hand wheel torque: 4 Nm for E65

20 Nm for E110
35 Nm for E160
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31 Limit switch CLOSED BT battery pack 24V DC EBRO ARMATUREN
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53 add. limit switch CLOSED P1 Potentiometer (Option)

4 add. limit switch OPEN Hinweis: The switches are shown inactive. Wiring diagram for

57 over-current circiut breaker S .
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OPERATING INSTRUCTIONS EBRO MODULE SYSTEM FOR ELECTRIC QUARTER-TURN ACTUATORS

Connector table

Connector name | Function
X1.U + 24 V DC (plus) power supply; permanent
X1.U - 24V DC (minus) power supply; permanent
X1.C+ 24 V DC (plus) control for direction changer relay
X2.1 Not connected
X2.2 Not connected
X2.3 Not connected
X2.4 Not connected
X2.5 Switch S3; additional limit switch CLOSED; opener; NC
X2.6 Switch S3; additional limit switch CLOSED; floor contact; COM
X2.7 Switch S3; additional limit switch CLOSED,; closer; NO
X2.8 Not connected
X2.9 Overcurrent switch status relay opener; NC
X2.10 Overcurrent switch status relay floor contact; COM
X2.11 Overcurrent switch status relay closer; NO
X2.12 Not connected
X2.13 Not connected
X2.14 Not connected
X2.15 Not connected
X2.16 Switch S4; additional limit switch OPEN; opener; NC
X2.17 Switch S4; additional limit switch OPEN; floor contact; COM
X2.18 Switch S4; additional limit switch OPEN; closer NO
X2.19 Not connected
X2.20 Potentiometer; end contact or current feedback current output
X2.21 Potentiometer, collector bar
X2.22 Potentiometer; or current feedback voltage input
X3.1 Switch box heater; supply voltage 24 V permanent
X3.2 Switch box heater; supply voltage 24 V permanent

I
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OPERATING INSTRUCTIONS EBRO MODULE SYSTEM FOR ELECTRIC QUARTER-TURN ACTUATORS

Replacement parts: EST order code

Size | Voltage Assembly Actuating time Consecutive number
EST-| YYY YYY YY YY YYYY

A A A A A

050
065
110
160
210

024
115
230
400

01-11

06
12
24
48

Dimension of bushes
Resistor value of potentiometer
Function of operating cam

Example:
EST-110-230-08-12-0000
Torque cut-off for E110 WS with 12 s actuation time
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Declaration of conformity with EC Directives

The manufacturer EBRO Armaturen

Gebr. Bréer GmbH
Karlstrasse 8
58135 Hagen

Germany

declares, under our sole responsibility, that the E-Series of electrical quarter-turn actuators

E50 WS E 65 WS E 110 WS E 160 WS
E 65 DS E 110 DS E 160 DS E 210 DS
E 65 GS E 110 GS E 160 GS

and their mounting modules
M71-WS-XXX-40 and M71-DS-XXX-40 and M71-GS-XXX-40

to which this declaration refers,meet the requirements of the following Council directives on the
approximation of the laws of the member states:

Directive - 2006/95/EC - Low-Voltage Directive
Directive - 2004/108/EC - Electromagnetic Compatibility Directive
Directive - 2006/42/EC - Machinery Directive *

(* Electrical actuators are considered “incomplete machines” for the purposes of the Machinery Directive in accor-
dance with article 2g)

As the manufacturer of these products, we additionally declare that the following standards have been used for as-
sessment in accordance with the above mentioned directives.

EN 50178 : 1997

EN 61010-1 : 2002 for the Low-Voltage Directive (LVD)

EN 55011 : 2007

EN 61000 for Electromagnetic Compatibility (EMC)
EN ISO 5211

prEN 12100 for the Machinery Directive (MD)

EN IEC 60529

The member of staff responsible for the documentation and required analyses is Mr. V. Ptz at EBRO ARMATU-
REN.

Commissioning of the actuators is forbidden until it has been ensured that the complete machine, in which the
EBRO quarter-turn actuators — or together with a valve — are assembled or installed, complies with the regulations
of EC directive 2006/42/EC.

Hagen, 4.12.2009 ’*9 /(/W M

Dirk Mischnickyﬁ‘lanaging Director
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The manufacturer

EBRO ARMATUREN Gebr. Bréer GmbH, D58135 Hagen,
Germany

declares that the EBRO electrical quarter-turn actuators “Type E50 to E210” comply with the fol-

lowing provisions

Requirements according to appendix | of the Machinery Directive 2006/42/EC

1.1.1., g) Correct use

Original — Assembly Instructions with Operating Instructions

1.1.2., ¢) Incorrect use warnings

Original — Assembly Instructions with Operating Instructions

1.1.2., ¢) Required protective equipment

Exactly the same as for the system in which the actuator is installed

1.1.2., e) Accessories

No special tool is required for changing worn parts

1.1.5 Handling

Fulfilled through the “Original — Assembly Instructions with Operating
Instructions”

1.2 and 6.2.11 Control

The user’s responsibility; must be in accordance with the operating in-
structions for the actuator

1.3.4 Sharp corners and edges

Requirement fulfilled

1.3.7/.8 Injury caused by moving parts

Requirement fulfilled if correctly used. Service and repair are only
permissible with actuator deactivated and power supply switched off.

1.5.1-1.5.3 Power supply

The responsibility of the user. See also the operating instructions for
the actuator.

1.5.5. Operating temperature

Warning notice against unacceptable temperatures: See operating in-
structions, section <hazard warnings>

1.5.7 Explosion

Not applicable

1.5.13 Emission of hazardous sub-
stances

Not applicable, provided the actuator is operated as intended

1.6.1 Servicing

Maintenance-free under normal use.

1.7.3 ldentification

On the type plate, see “Original — Assembly Instructions with Operat-
ing Instructions”

1.7.4 Operating instructions

Requirement fulfilled

Requirement according to appendix llI

The actuator is not a <complete machine>: therefore it has no CE
marking for conformity according to the Machinery Directive

Requirements according to appendix 1V,
VIII=XI

Not applicable

Requirements according to prEN 12100:2009

1. Area of application

The product standard prEN 15714-2: < Electrical quarter-turn actua-
tors for industrial valves> was used as basis for the analysis together
with an actuator as per EN15714-2.

Also the >10 years of experience using the above-mentioned types of
actuator.

Note: It must be assumed that the planner/operator will perform a risk
analysis for the pipe section including the actuators used in it, which is
specifically tailored to the operating case, in accordance with sections
4 to 6 of EN 12100 — such an analysis is not possible for the manufac-
turer EBRO-ARMATUREN in the case of standard actuators.

3.20.6.1 Inherently safe design

The actuators are manufactured according to <inherently safe design>
principles.

Analysis according to sections 4, 5 and 6

Experience of faulty operation and misuse documented by the manu-
facturer in the context of cases of damage (documentation in accor-
dance with 1ISO9001) was used as the basis.

5.3 Limits of the machine

Limiting of the incomplete machine was carried out in accordance with
the <correct use> of both the valve and the actuator.

5.4 Decommissioning, disposal

Not within the responsibility of the manufacturer

6.2.2 Geometric factors

Since the valve and actuator comprise the functional parts of the valve
when correctly used, this section does not apply.

6.3 Technical protective devices

None, in compliance with the valid VDE regulations and the instruc-
tions from the “Original — Assembly Instructions with Operating In-
structions”.

6.4.5 Operating instructions

As valves with actuators work automatically according to the com-
mand signals from the controller, the operating manual describes
those aspects that are <relevant for the actuator> and must be pro-
vided to the manufacturer of the piping system.

7 Risk analysis

The risk analysis was carried out in accordance with MRL appendix
VIl, B) by the manufacturer, EBRO and is documented in accordance
with MRL appendix VII B).
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