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Solutions for a world in motion

Part-turn actuators

for open-close and modulating duty
FER0S. 1 — SG 1128

8GR 05.1 — SGREE

SGExC 05.1 — SGExC 12.1

Torques up to 1,200 Nm

Product description



Applications

AUMA part-turn actuators are used wherever the auto- = 3 wide torque and operating time spectrum,
mation of a valve requires rotary movement of 360° or

® various combination possibilities with AUMA actuator
less, e.g. when using butterfly valves or ball valves. The

controls,
actuators can be adapted to suit the requirements of . .
nearly all valve applications. This is achieved by: " a large variety of versions.
Energy ﬂ Water/Wastewater
: Power plants . Water works
: Air pollution control : Sewage treatment plants
District heating : Pumping stations
Pipelines : Dams

m Chemical industry M Others
. Chemical industry .

: Oil and gas industry

Petrochemical industry : Air conditioning
Pharmaceutical industry . Ship building industry
. Steel mills

. Cement plants

: Food industry
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Solutions for a world in motion

This brochure will provide both the beginner and the
expert with an overview of functions and applications for
AUMA part-turn actuators SG 05.1 — 12.1. It can be used
as the basis to determine whether a device is suitable for
the chosen application.

For detailed product selection refer to the separate data
sheets and price lists. On request, AUMA engineers within
field service and within our subsidiaries can help you to
find the correct device for the application.

AUMA SG part-turn actuators have been manufactured
and used successfully since 1983. Ever since the actuators
have been continuously improved.
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The part-turn actuators SG 05.1 — SG 12.1 can be com-
bined with latest generation AUMA actuator controls —
this is enabled by the modular design principle of the
AUMA product range. Both the mechanical interface as
well as options for integration into a DCS are always up to
date.

The latest detailed information on the SG and SGR
part-turn actuators can be found on the Internet under
www.auma.com. All documents, including dimensional
drawings, wiring diagrams and final inspection records for
supplied actuators are available on the Internet in a digital
form.

Subject to change without notice. The product features and technical data provided do not express or imply any

warranty.
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Applications/duty types

AUMA automates valves; to put it in a nutshell, this is
what AUMA actuators do. In other words: AUMA actuators
can be used for remote control of valves; either by an opera-
tion command manually triggered in the control room or
within the framework of an automated process flow. AUMA
is an electric actuator specialist.

According to the different valve designs, there are
multi-turn, part-turn and linear actuators. This brochure puts
the focus on part-turn actuators. Part-turn actuators are used
for the automation of all kinds of part-turn valves. Butterfly
valves or ball valves are the most common representatives of
these valve types. For complete travel, less than one rotation
at the valve input is required. In most cases the swing angle
is 90°.

Shutting off, positioning, controlling

The second important selection criterion after the type of
movement is the type of duty. Is the valve is to be used as a
shut-off device (open-close duty), is the valve is to be posi-
tioned in mid-travel (positioning mode) or is the valve posi-
tion to be changed at short interval, i.e. to control the flow
through a pipeline (modulating duty)? These are essential fac-
tors for sizing the valve and the actuator as the load may
vary considerably depending on the operation mode.

Consequently, there are AUMA actuators for open-close
and positioning duty as well as actuators which meet the
high requirements of modulating duty.

OPEN-CLOSE duty and positioning dut

OPEN-CLOSE duty

The valve is operated relatively seldom, the time intervals
can span between a few minutes up to several months.

Typical operation in open-close duty
[t;] Running time. The maximum permissible running time without inter-
ruption is usually 15 min, optionally 30 min.

Positioning duty

The valve is operated to a specified intermediate position,
e.g. to set a consistent flow rate. The same running time lim-
its as in open-close duty apply.

N

Typical operation in positioning duty

AUMA part-turn actuators in the desulphurisation unit of a power plant.

AUMA part-turn actuators mounted to butterfly valves in a Vietnamese
water treatment plant.




Modulating dut

The most distinctive feature of a closed-loop application is
that changing conditions require frequent adjustment of the
MOV. Sensitive closed-loop applications require adjustments
within intervals of a few seconds.

The demands on the actuator are high. Mechanical com-
ponents and the motor must be designed correctly to with-
stand a large number of operations over a long time with no
decline in the modulating accuracy.

I

Typical operation in modulating duty
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AUMA part-turn actuators with AUMA MATIC integral controls in a tank
farm in Poland.

Types of duty of AUMA part-turn actuators

The correct AUMA actuator for the duty can be deter-
mined by the type designation.

Part-turn actuators for open-close and positioning
duty

AUMA part-turn actuators for open-close and positioning
duty are identified by the type designations SG und SGExC.

m As standard, the part-turn actuators
SG 05.1 =SG 121
conform to the S2 - 15 min duty.

m As standard, the explosion-proof actuators
SGExC 05.1 — SGExC 12.1
conform to the S2 - 10 min duty.

Part-turn actuators for modulating duty

AUMA part-turn actuators for modulating duty are identi-
fied by the type designation SGR. For modulating duty, the
actuator has to be equipped with a 3-phase AC motor as a
prerequisite. SGEXC explosion-proof part-turn actuators are
not approved for modulating duty.

m As standard, the part-turn actuators
SGR 05.1 = SGR 12.1
conform to the S4 - 25 % duty.




Modular design/versions

Modular design — with or without controls

Each application has its special requirements. For this rea-
son, AUMA only builds actuators on demand - tailor-made to
customer requirements. Due to the modular design of the
AUMA product range, different features can be combined.
For each actuator type, there is a large number of equipment
variants.

One of the fundamental benefits of AUMA’s modular
design is the ability to add integral controls to the basic
actuator.

Actuators without integral controls

If your plant design requires the control of the actuators
from a central point, e.g. from a PLC, AUMA supplies actua-
tors without controls, the so-called AUMA NORM version.
NORM actuators supply unprocessed signals; the external
controls have to process all signals to and from the actuators
according to the operation.

NORM actuators have no switchgear for switching the
actuator motor on or off. This switchgear, e.g. reversing
contactors, has to be included within the external controls to
ensure, for example, that the actuator motor is automatically
switched off if the actuator signals that an end position has
been reached.

AUMA NORM actuators have no operating elements to
operate the actuator electrically in the local mode. If this is

required, separate local controls have to be installed and inte-

grated into the control system.

Due to the modular design principle, the part-turn actuator may be sup-
plied without controls or with AUMA MATIC or AUMATIC integral
controls.

Actuators with integral controls

After establishing the power supply, the actuators are
ready for operation immediately. The actuator signals are pro-
cessed locally. The required switching procedures are immedi-
ately performed within the integral controls, using the inte-
gral reversing contactors or thyristors.

After connecting the power supply, the actuator can be
operated immediately in the local mode, using the local con-
trols.

Extensive installation work for external controls is no lon-
ger required.

The automatic phase correction ensures the correct direc-
tion of rotation even if the phases are crossed over during
electrical installation.

The high functionality of the controls relieves the DCS, so
data exchange is reduced to a minimum.

Integral controls are a prerequisite when connecting actua-
tors to a fieldbus.

NORM actuators can also be retrofitted or supplemented
at a later date.

For further information on the integral controls refer to
page 20 and the separate brochures:

m Product description
Actuator controls AUMA MATIC

® Product description
Actuator controls AUMATIC




[1] Part-turn actuators

SG 05.1 - SG 12.1/SGR 05.1 - SGR 12.1
without integral controls

(AUMA NORM)

m Torques from 100 to 1,200 Nm
(Ilustration with 3-ph AC motor)

[2] Part-turn actuator
with AUMA MATIC integral controls

The AUMA MATIC is ideal for simple OPEN -
CLOSE applications (open-close duty) and for
conventional control. If equipped accordingly, it
can also be used for closed-loop control.
Further information on page 20.
(Hllustration with 1-phase AC motor)

[3] Part-turn actuator
with AUMATIC integral controls

The AUMATIC is the all-rounder among
AUMA controls. It is equipped with a
microcontroller and has a lot more functions
than the AUMA MATIC. The AUMATIC is ideal
for closed-loop control applications. And it is
also the AUMATIC that is used for the imple-
mentation of the latest fieldbus system develop-
ments.
Further information on page 20.
(lllustration with 3-phase AC motor)

[4] Part-turn actuator

with the controls on a wall bracket
The controls can also be mounted sepa-

rately from the actuator on a wall bracket. This

is recommended if:

®  |imited space restricts the access to directly
mounted controls

= high ambient temperatures in the surround-
ings of the actuator could affect the elec-
tronics,

®  heavy valve vibration could influence the
controls.

(lllustration with 3-ph AC motor)




Design principle

[1] Electrical connection

The electrical connection is made via a
plug/socket connector, no matter whether the
actuator is equipped with or without controls.
For maintenance work, the actuator can be dis-
connected quickly from the power supply and
control cables and can easily be reconnected.
Further information on page 22.

[2] Gearing

The well proven principle of worm gearing,
combined with a planetary gear, is used to re-
duce the motor speed to the required actuator
output speed. Self-locking is also achieved by
the worm gearing (see also page 16).

[3] End stops

When operating the actuator manually the
end stops define the end position, provided the
valve has no end positions.

[4] Coupling

The separate coupling enables easier mount-
ing of the actuator to the valve. On request,
the coupling is supplied with a suitable hole.
The coupling with bore is placed on the valve
shaft and secured against axial movement. Sub-
sequently the actuator is fitted on the valve
flange
(refer also to page 21).

[5] Valve attachment

The valve attachment is designed according
to EN ISO 5211.
The actuator can be positioned on the valve at
every 90°.

[6] Handwheel

For commissioning or in an emergency the
part-turn actuator can be operated with the
handwheel. Pull the handwheel until it disen-
gages. Manual operation is designed as an
over-riding gear arrangement. A change-over
for manual operation is not required.

[7] Motor

The actuators are equipped with 3-phase
AC motors (as illustrated), 1-phase AC or DC
motors. The motors distinguish themselves by a
high starting torque to unseat the valve from
the end position. The motor is connected via
an internal plug/socket connector. This enables
quick exchange of the motor e.g. for changing
the operating time.
Further information on page 12.

[8] Control unit

The control unit includes two measuring sys-

tems (limit switching and torque switching)
which measure the travel or the torque present
at the output drive. Further information on
page 14.

[9] Integral controls (option)

AUMA actuators with AUMA MATIC [9a] or
AUMATIC [9b] integral controls are ready for
operation as soon as the supply voltage has
been connected. The actuator can easily be op-
erated on site via the local controls.

Via the installed switchgear, i.e. reversing
contactors or thyristors, the integral controls
automatically and immediately perform the re-
quired motor switching procedures.

The electrical connection between integral con-
trols and actuator is made by using a
plug/socket connector.

Further information on page 20.




Summary of applications, functions, and equipment

NERGEICN J
Optlonl SG 05.1-12.1 SGR051—121 SGExC051—121 Page

Appllcatlons/duty types
Open-close duty
Positioning duty
l\/IoduIatmg duty
___-
Enclosure protection IP 67
Enclosure protection IP 68
High temperature version
Low temperature version
Corrosion protection KN
Corrosion protection KS, KX
Explosion protection

Functions ___-

- o 4
- °

10
10
10
11
11

Motor operation o ([ J ()

Manual operation o ([ o 8, 13
Limit seating ([ [ [ ] 13
Torque seating o ([ (] 13,14
Limitation of the swing angle in manual operation ([ ) [ ] ® 8
Overload protection of the valve o [ o 14,15
Protection against unauthorised operation | | | 15
Protection of the motor against overheating o [ () 16
Protection against accidental changing of the valve position () [ ] [ J

Feedback signals'/Indication ___-

Valve end positions o (] ([

Valve position | [ | | 18, 19
Intermediate positions | | | 18
Actuator/valve is running | [ | | 18, 19
Fault (excessive temperature) [ ) o @ 18
Fault (torque fault) ([ [ o

Integral controls ___-

AUMA MATIC
AUMATIC
___-
Coupling unbored
Extended coupling
Coupling with bore
Electrical connection for non-explosion-proof actuators
Electrical connection with plug/socket ([ [ ]
Expanded connection compartments | |
Double sealed | | - 22
| [ |
| |

|
N
N

Protection cover
Parking frame

Electrical connection for explosion-proof actuators ___-

Plug/socket connector for explosion-proof actuators ()

Plug-in terminal connection for explosion-proof actuators - - | 23
Double sealed - - () 23
Protection cover - - | 23
Parking frame - - | 23

' For actuators without integral controls, the actuator signals have to be processed accordingly in the higher level controls.




Service conditions

AUMA devices are used worldwide; in all climate zones, in
industrial plants of all kinds under special local ambient con-
ditions. AUMA devices have to operate reliably and for a long
time under any conditions without requiring major mainte-
nance work. For this very reason, AUMA has focussed on
making AUMA devices resistant to the most unfavourable
conditions and have adapted their protective measures to the

state-of-the-art technology.

AUMA part-turn actuator in the Sahara

Enclosure protection

IP 67

AUMA actuators conform to enclosure protection IP 67
according to EN 60 529. IP 67 means protection against
immersion up to maximum of 1 m of head of water for max.
30 minutes.

IP 68

AUMA actuators are available with improved enclosure
protection IP 68 according to EN 60 529. IP 68 means pro-
tection against submersion up to 6 m of head of water for
max. 72 hours. During submersion up to 10 operations are
permissible.

In order to guarantee the enclosure protection IP 68, suit-
able cable glands must be used. They are not part of the
standard supply, but can be provided by AUMA on request.

Ambient temperatur

Part-turn actuators for open-close and positioning Standard —25°C... +80°C
duty Low temperature —40°C... +60°C
Extreme low temperature’ —-60°C ... +60 °C
High temperature 0°C ..+ 120 °C?
SGExC Explosion-proof part-turn actuators for open-close Standard —20°C ... + 40 ° /60 °C3
and positioning duty Low temperature —40°C ... + 40 ° (/60 °C3
Extreme low temperature’ - 50 °C ... + 40 ° /60 °C3
SGR Part-turn actuators for modulating duty Standard —25°C ... + 60 °C
Low temperature =40 °C ... +60 °C

If an actuator is equipped with directly mounted AUMA MATIC or AUMATIC integral controls, the maximum permissible

ambient temperature is + 70 °C, unless the actuator requires a lower temperature limit.

1

Device contains heating system for connection to external power supply 230 V AC or 115 V AC.

2 Valid for AUMA NORM version without electronic position transmitter RWG, with RWG max. + 80 °C

3

For the temperature range + 60 °C, special sizing is required for temperature class T4.




Corrosion protection/colour Explosion protection

Standard (KN)

The standard AUMA corrosion protection KN is a high
quality coating. This is suitable for outdoor installation and
for slightly aggressive atmospheres with a low level of
pollution.

KS

AUMA recommends this corrosion protection class for
installation in occasionally or permanently aggressive atmo-
spheres with a moderate pollutant concentration.

KX

AUMA recommends this corrosion protection class for
installation in aggressive atmosphere with high humidity and
a high pollutant concentration.

Colour

The standard colour of the finish coating is silver-grey (sim-
ilar to RAL 7037). Other colours are available on request.

For the installation of actuators in potentially hazardous or
explosive areas, special protective measures are required.
These are stipulated in the European Standards EN 50 014,
50 018, and 50 019. The PTB (Physikalisch Technische
Bundesanstalt, the German national test authority) and the
BVS (German Mining Test Facility) as European test authorities
have certified the conformity of the equipment with the
mentioned standards.

Explosion protection classification of the part-turn
actuators

The explosion-proof versions of the AUMA SGExC part-turn
actuators correspond to the following explosion protection
classes:

m [I2G EEx de IC T4
m [2GcIICT4
= 12D Ex tD A21 IP6X T130°C




Functions

The function of an actuator is to electrically set a defined
valve position, triggered by an operation command, e.g. from
a process control system.

This seemingly simple task has to be performed under the
most diverse conditions, depending on the application. This
includes different switch-off criteria and safety concepts. The
connection to the control system also requires special actua-
tor configuration to provide the optimum solution for this
task.

Furthermore, different protective equipment is required
protecting both actuator and valve against damage or even
destruction.

The functions described in the following can be used to
find a solution to more than 90 % of the possible tasks.

In all AUMA subsidiaries, engineers will help you in finding
the suitable actuator, especially for applications with special
requirements.

Motor operation

During normal operation, the actuator is operated via the
actuator controls which receive operation commands from
the control room. If the actuator is also to be operated
locally, additional local controls are required. If the actuator is
equipped with optional integral AUMA controls, the local
controls and the motor controls are always included.

To meet the special valve automation requirements, AUMA
uses specially designed electric motors which have both a
compact design and a favourable torque curve. Starting from
standstill, they provide a high torque to unseat sticky valves
from their end position.

TA
[1]

[2]

Torque T depending on the output speed n
[1] AUMA 3-ph AC motor
[2] Standard motor with identical power and larger size

Actuators are generally supplied with 3-phase AC motors.
These asynchronous motors have a simple design and are
robust during operation.

The actuators can also be supplied with 1-phase AC or DC

motors.




Electric actuators are always equipped with a handwheel.
During commissioning, the actuator is operated manually by
using the handwheel to set the end positions and the switch-
ing points.

Manual operation can be engaged without using the
change-over mechanism. The handwheel can be operated
even if the motor is running without endangering persons or
the actuator.

The handwheel does not rotate during motor operation.

Switching off in the end positions

Depending on the design of the valve and/or the applica-
tion, the actuator is switched off in the end positions accord-
ing to one of the following procedures stipulated by the valve
manufacturer:

= Limit seating, i.e. at one of the set switching positions

m Torque seating. This type of seating is used if the valve has
to be moved to end position CLOSED at a defined torque.

AUMA actuators contain two independent measuring sys-
tems, limit switching and torque switching
(see page 14).

The type of seating has to be considered in the actuator
controls.

Limit seating

n

=1

=
Running speed n depending on the travel
The actuator runs at a designated running speed up to
tripping point P. When setting P, you have to account for the
overrun of the actuator. The overrun of part-turn actuators is
predominantly generated by the delay time of external con-
trols, e.g. a PLC.

Torque seating

0]

Torque T depending on the travel
[1] Set tripping torque

When reaching end position CLOSED the torque increases
within the valve seat until the actuator is switched off after

reaching the set value.




Functions

Control unit with limit and torque switching

Controls can switch off the actuator via limit and torque
seating in the end positions or in case of overload. The con-
trol unit (refer to illustration on page 8) includes two inde-
pendent measuring systems which measure the travel or the
torque present at the output drive.

Control unit with micro switches

Travel and incoming torque are recorded via a counter
gear mechanism and a lever system within the control unit.
When the set switching points are reached, the correspond-
ing micro switches are operated via cams.

The control unit contains:

one torque switch each for the directions OPEN and
CLOSE,

one limit switch each for the end positions OPEN and
CLOSED.

The switch signals trip the actuator according to the type
of seating required.

Limit and torque switches are available in several versions:

Single switch
one NC and one NO contact, not galvanically isolated.

Tandem switch (option)

for switching two different potentials.

A tandem switch provides the electrical connection with
the signal for switching off the actuator and another gal-
vanically isolated signal.

Triple switches (option)

For applications where three different potentials are to be

switched. The switch consists of one single and one tan-
dem switch.

Intermediate position switch (option)
The so-called DUO limit switching contains an additional
switch for setting intermediate switching points outside
the end positions for each direction.

In the basic version the switch contacts are made of silver.

For voltages between 5 V and 50 V and extremely low cur-

rents, switches with gold plated contacts are recommended.

Control unit with magnetic limit and torque
transmitter (option)

Position and the available torque are continuously
recorded via Hall sensors. The valve position and the torque
present within the valve are available as continuous signals.

The magnetic limit and torque transmitter is designed to
measure immediately the precise valve position once the
power supply has been restored after a power failure. A ref-
erence operation is not required. The system does not require
auxiliary energy, e.g. battery.

If the control unit is used with an MWG, the actuator has
to be equipped with the integral AUMATIC actuator controls.
A significant advantage of this combination is that all actua-
tor parameters can be set without opening the housing or
the use of any tools.




Overload protection of the valve

The torque switching acts as overload protection for the
whole travel. Thereby the valve is protected against damage
or destruction due to excessive torques.

If excessive torque builds up at the valve's closing element
in an intermediate position, e.g. due to a trapped object, the
torque switches will trip as soon as the set tripping torque
is exceeded.

Correct processing of the torque signal is the prerequisite
for fully functional overload protection. This is automatically
ensured for actuators with AUMA integral controls.

TF——————"—===——-= r—?2—p————————-——4
1,00
LS
140
N 23
—_—
-

=1

Torque T depending on the travel

Protection against unauthorised operation
(option)

The position of freely accessible valves may not be
changed by unauthorised personnel.

This can be prevented by securing the actuator handwheel

by means of a locking device.




Functions

Protection of the motor against overheating

The windings of the 3-phase AC and 1-phase AC motors
contain thermoswitches or PTC thermistors which trip as
soon as the temperature within the motor exceeds 140 °C.
Should this be the case, the controls have to switch off the
actuator.

TA
140 °C

115 °C

90 °C

Motor temperature curve against time
[1] Tripping point
[2] Switch-on point

Thermoswitches or PTC thermistors offer far better protec-
tion than thermal overload relays, since the temperature rise
is directly measured at the motor windings.

As standard, thermoswitches are used. If an AUMA NORM
actuator is supplied with the optional PTC thermistors instead
of thermoswitches, a suitable PTC tripping device must be
included in the external controls. If the actuator is equipped

with integral controls, the PTC tripping device is already
included.

Protection against accidental changing of the
valve position

High torques can develop at the valve disc due to the dif-
ferential pressure, especially in butterfly valves. It is important
that the valve position does not change as a result of this.

Self-locking and self-braking

Due to their design, the part-turn actuators counteract
torques acting upon the output side with a load. This load is
not only large enough to stop change in the valve position
from standstill (self-locking), but it also operates the closing
element to a standstill if the actuator is switched off
(self-braking).




Signals/indication

Signals are the foundation for controlling a process flow.
For this reason, actuators provide a number of signals which
indicate the operational status of the actuator and of the
valve.

Many applications require that the actuator or the valve
status can be provided locally. Depending on the equipment,
the actuator offers various possibilities.

Feedback signals

The actuator signals are sent and evaluated by the actua-
tor controls. For an AUMA NORM actuator, the signals are
processed via external actuator controls, e.g. a PLC. For
AUMA MATIC or AUMATIC actuators, the actuator signals are
processed directly and locally; the higher level controls are
provided with evaluated signals.

Actuator signals

AUMA actuator fully equipped

[1] Actuator controls, e.g. PLC
[2] Feedback signals to the DCS
[TSC]  Torque switch signal in direction CLOSE
[LSC]  Limit switch signal in end position CLOSED
[TSO] Torque switch signal in direction OPEN
[LSO]  Limit switch signal in end position OPEN
[LSA] Intermediate position switch signal
in direction CLOSE (option)
[LSB]  Intermediate position switch signal in direction OPEN (option)
[BL] Blinker transmitter signal, option for actuators
for modulating duty
[RWG] Electronic position transmitter 0/4 — 20 mA (option)
[Th]  Thermoswitch




Signals/indication

Feedback signals

Feedback Actuators without integral controls (AUMA NORM)

_ When using tandem switches instead of the common single switches, the signals can be fed back twice as

galvanically isolated signals.

Valve end positions Limit and torque switch signals have to be evaluated within the external controls. When processing the signals it
has to be considered whether the actuator is limit or torque seated in the end positions.
For limit seating, the end position signal is generated by evaluating the limit switch signals.
For torque seating, the end position feedback signal is generated by combining limit and torque switch signals.

Valve position An optional position transmitter provides the external controls with the valve position either as a voltage signal
or as a 0/4 — 20 mA current signal.

Intermediate positions, e.g. for As an option, the actuator contains two additional intermediate position switches, one for each direction

starting up a pump when reach-  (DUO limit switching)

ing a particular valve position

Actuator/valve is operated Can be provided by a blinker switch which is included in the basic version of open-close actuators and optionally
available for modulating actuators.

Fault (excessive temperature) The higher level controls have to monitor the thermoswitches installed in the actuator motor. Tripping of the
thermoswitches has to switch off the actuator immediately to prevent it from being damaged. Consequently, the
external controls have to generate a fault signal to be able to detect and eliminate a fault.

Fault (torque fault) Tripping of a torque switch in mid-travel has to lead to immediate switching off of the actuator. Torque switch
tripping in one of the end positions can also be part of normal operation. This is identified by the limit switch
tripping at the same time. In all other cases, the tripping of the torque switch is to be interpreted as a fault. To
be able to identify and eliminate a fault, the external controls have to provide a fault signal.

Feedback signals for actuators with integral controls

Integral controls have the following advantages:

For actuators with integral controls, the above mentioned
feedback signals are directly made available. This reduces
the number of signals to be led to the higher level
controls.

By means of enhanced diagnostic functions, the AUMATIC
provides a number of other feedback signals which can be
used if required.

The controls have binary and analogue outputs or alterna-
tively a fieldbus interface which can be used to transmit
the signals to the DCS.

Further information on these actuator types is available in
the brochures:

m Product description
Actuator controls AUMA MATIC

® Product description
Actuator controls AUMATIC




Local indication

Actuators without integral controls Actuators with integral controls
(AUMA NORM)

Actuators with integral controls can also be equipped with
the mechanical position indicator. Furthermore, the controls
are complete with indication lights, or, in the case of the
AUMATIC, a display, which indicate the operation status
locally.

For more detailed information on local indication, refer to
the following brochures:

= Product description
Actuator controls AUMA MATIC

AUMA part-turn actuators are always equipped with a
= Product description

Actuator controls AUMATIC

mechanical position indicator which can be used to view the
valve position and also as a running indication. The mechani-
cal position indicator is clear and fully legible, even from a
long distance.

For AUMA NORM actuators, the actuator signals are exclu-
sively processed by the external actuator controls. If signals
generated within these controls are required as a local indica-
tion, additional display elements and signal channels become

necessary.




Integral controls

The integral controls evaluate the actuator signals and
operation commands and perform the required switching
procedures automatically and without delay, using the
installed switchgear, reversing contactors or thyristors. The
controls make the evaluated actuator signals available to the
higher level controls as feedback signals.

Actuators with integral controls are ready for operation
immediately after establishing the power supply and can be
operated via the operating elements.

AUMA MATIC AM AUMATIC AC

In its basic version, the AUMA MATIC is ideal for simple As well as the AUMA MATIC's basic functionality, the
OPEN - CLOSE applications. AUMATIC offers some other advantages, e.qg.
The AUMA MATIC provides end position indication, the m Programmable signal relays

selector switch position and a collective fault signal, all as = Non-intrusive setting (option)

feedback signals.

= Adaptive positioner (option)

The behaviour of the AUMA MATIC can be adapted to the
application via programming switches, e.g. programming of

the type of seating.

m Fieldbus interfaces for Profibus DP, Modbus RTU,
DeviceNet, Foundation Fieldbus (option)

Options: = Monitoring and diagnostics

= Logging of operating data

® Three-position controller

= Fieldbus interface (Profibus DP or Modbus RTU) m (Cable-based or wireless programming interface for con-
necting a programming device

AUMA MATIC local controls with push buttons, selector switches and in-
dication lights

. AUMATIC local controls with push buttons for operation and program-
Further literature ming, selector switch, display with plain text display, indication lights and

) . . . s ing interface.
Detailed information can be found in the brochure ‘Prod- programming intertace

uct description, Actuator controls AUMA MATIC’ Further literature
Detailed information can be found in the brochure ‘Prod-

uct description, Actuator controls AUMATIC'




Valve attachment

The actuator is mounted to the valve using a mounting
flange standardised according to EN ISO 5211.

To prevent the coupling from sliding too far into the actu-
ator, e.g. when mounting the actuator with the flange facing

The torque is transmitted to the valve shaft via a separate upwards, the coupling can be fitted with an axial locking

coupling. In the basic version, the coupling is unbored; it may

mechanism.

also be provided with the bores shown below.

In case of special valve designs with a low valve stem or if an

intermediate flange is required between actuator and valve,

the coupling might be too short. For such cases, the coupling

is also available as extended version.

If the coupling is bored, it is supplied with a
grub screw to fasten the coupling to the valve
shaft.

[1] Bore with keyways

The bore according to EN ISO 5211 can be
supplied with one, two, three or four keyways.
The keyways conform to DIN 6885 P1. For
keyways with other dimensions please contact
AUMA.

[2] Square bore

according to EN I1SO 5211 or
with special diameter, please consult AUMA.

[3] Bore with two-flats
according to EN ISO 5211 or
with special diameter, please consult AUMA.




Electrical connection for non-explosion-proof actuators

AUMA non-explosion-proof actuators use a “plug-in” type The electrical connections can be used for actuators with
electrical connection. This applies to both power supply and or without controls.
signal cables. The wiring made during installation remains
undisturbed, even if the actuator has to be disconnected
from the mains or the DCS, e.g. for maintenance purposes.
The actuator can be quickly reconnected, wiring errors are
avoided.

The electrical connection is available in different sizes. The
number of cable entries may vary. The cable entries usually
have metric threads, Pg- or NPT-threads are also available.

All electric connections are based on the [4] Double sealed intermediate frame [6] Protection cover
AUMA plug/socket connector with 50 (option) for protecting the plug compartment when
screw-type terminals for connecting the signal When removing the plug cover or due to plug is removed.
cables and three screw-type connections for leaky cable glands, ingress of dust and water
connecting the supply voltage. into the housing is possible. This is prevented [7] Parking frame

by inserting the double sealed intermediate for safe mounting of a disconnected plug.
frame between the electrical connection and

actuator housing. The enclosure protection, IP

67 or IP 68, will not be affected, even if the

2] Enlarged terminal compartment SH electrical connection is removed. The double

(option) sealed intermediate frame can be combined

with any of the illustrated electrical

connections.

[1] standard S

with three cable entries. The diameter is
100 mm.

with up to six cable entries

[3] Enlarged terminal compartment SE
[5] Fieldbus connection SD

(option)

with three cable entries. The diameter is If the actuator is equipped with actuator
135 mm. An intermediate frame is required for ~ controls with a fieldbus interface, a special elec-
adapting to the actuator housing. trical connection is required. The connection of

the power supply does not differ from the
other electrical connections, a connection
board for connecting the fieldbus cables is
integrated into the plug.




Electrical connection for explosion-proof actuators

AUMA explosion-proof actuators use a “plug-in” type elec-
trical connection. This applies to both power supply and sig-
nal cables. The wiring made during installation remains undis-
turbed, even if the actuator has to be disconnected from the
mains or the DCS, e.g. for maintenance purposes. The actua-

enclosure”.

tor can be quickly reconnected and wiring errors are avoided.

Explosion-proof connections are always double sealed: The

flameproof enclosure inside the actuator remains intact even

after removing the plug cover.

=

[1] Plug/socket connector with screw-type
terminals KP

with 38 screw-type connections for the sig-
nal cables. This connection type is the standard
connection for explosion-proof actuators, even
for those with a fieldbus interface. The connec-
tion can be supplied with a standard plug cover
(s) with three cable entries or with a high (h)
plug cover with up to six cable entries.
The connection with the high (h) cover is also
used for devices with integral controls and
fieldbus interface.

[2] Plug/socket connector with spring cage
terminal blocks KES

with up to 50 spring-cage terminal blocks
for connecting signal cables. Used with operat-
ing voltages exceeding 525 V and/or if a large
number of terminals are required. The electrical
connection has up to 6 cable entries.
The connection is available in protection type
“Increased safety” [2a] or “Flameproof
enclosure™[2b].

[3] Plug/socket connector with FO coupler
KES

This connection type is used for actuators
with AUMATIC integral controls with a fieldbus
interface and signal transmission via fibre op-
tics. The design basically corresponds to the
plug/socket connector with spring cage termi-
nals with the addition of an FO coupler.

or without controls.

The electrical connection is either designed in the protec-
tion type “Increased safety” or “Flameproof

The electrical connections can be used for actuators with

[4] Protection cover
for protecting the plug compartment when
the plug is removed.

[5] Parking frame

for safe mounting of a disconnected plug.
The parking frame with mounted plug is pro-
tected against the ingress of both dust and wa-
ter.




Technical data

Part-turn actuators for open-close dut
The following data is valid for actuators with 3-phase AC motors. For data for other motor types refer to the separate tech-
nical data sheets.

Operating times at

Type 50 Hz' Setting range for tripping torque Valve mounting flange
g [(wm[Standard (EN1505211) | Option (EN 150 5211) |

SG/SGEXC 05.1 4-32 100 = 150 FO5 FO7

SG/SGEXC 07.1 56-32 120 — 300 FO7 F10

SG/SGEXC 10.1 11-63 250 - 600 F10 F12

SG/SGEXC 12.1 272 = 53} 500 — 1,200 F12 F14, F16

! Fixed operating times, where each operating time is 1.4 times longer than the previous

Part-turn actuators for modulating duty
The following data is valid for actuators with 3-phase AC motors. For further data refer to the separate technical data
sheets.

Permissible average

Operating times at Setting range for torque for modulating
Type 50 Hz' tripping torque duty Valve mounting flange
g InNm [ Nm] | Standard (EN 150 5211) | Option (EN ISO 5211) |
SGR 05.1 16 - 32 100 - 150 50 FO5 FO7
SGR 07.1 16 -32 120 - 300 100 FO7 F10
SGR 10.1 22 -63 250 - 600 200 F10 F12
SGR 12.1 32-63 500 - 1,200 400 F12 F14, F16

' Fixed operating times, where each operating time is 1.4 times longer than the previous

Supply voltages/mains frequencies

The standard supply voltages are listed below. Not all actuator versions or sizes are available with all motor types or volt-
ages/frequencies. SGR modulating actuators are only available with 3-phase AC motors. For detailed information refer to the

separate electric data sheets.

3-phase AC DC
220; 230; 240; 380; 400; 415; 500; 690 50 24; 110; 220
220; 380; 400; 440; 460; 480; 575 60

1-phase AC

Voltages Frequency

Hz
230 50
115 60




Lifetime for part-turn actuators for open-close
duty

An operation cycle is based on an operation from CLOSED
to OPEN and back to CLOSED, with a travel of 90° each.

Operating cycles

SG/SGEXC 05.1 20,000
SG/SGExC 07.1 20,000
SG/SGEXC 10.1 15,000
SG/SGEXC 12.1 10,000

Lifetime of part-turn actuators for modulating
duty

The lifetime depends on the load and the number of
starts. A high starting frequency will rarely improve the mod-
ulating accuracy. To reach the longest possible maintenance
and fault-free operating time, the number of starts per hour
chosen should be as low as possible for the process. This can

be achieved by setting the modulating parameters
accordingly.

Modulating steps in
Type millions Number of starts’
|n

SGR 05.1 600
SGR 07.1 2.5 600
SGR10.1 25 600
SGR121 25 600

1

Based on the permissible average torque in modulating duty accord-
ing to ‘Technical data SGR 05.1 — SGR 12.1"

Motor duty types (according to IEC 34-1)

Depending on service conditions, open-close or modulat-
ing duty and running time, the motors are available with dif-
ferent duty types. The motors are not designed for perma-
nent operation S1, but for short-time duty S2 or intermittent
duty S4. The latter meet the valve automation requirements.
Additional cooling of the motors is not required while a high
enclosure protection is maintained.

The time information for short-time duty S2 indicates the
maximum permissible running time without interruption; the
motor then has to cool down to ambient temperature. The
percentages given for intermittent duty S4 indicate the per-
centage of the operation time in relation to the pause time.

SG 05.1 =SG 12.1 S2 -15min S2 - 15 min S2 - 15 min
SGEXC 05.1 =SG 12.1  S2 - 10 min S2 - 10 min S2 - 10 min
SGR 05.1 = SGR 12.1 S4-25% = =

Mounting position

AUMA actuators (with or without integral controls), can be
operated without restriction in any mounting position.




Certificates

EU directives

Declaration of incorporation in accordance with
Machinery Directive

According to this EU directive, AUMA actuators, actuator

controls and valve gearboxes are not complete machines. This

means that a Declaration of conformity in accordance with

the Machinery Directive cannot be issued by AUMA. AUMA's

Declaration of Incorporation confirms that during the design

stage of the devices, the standards mentioned in the Machin-

ery Directive were applied. The Declarations of Incorporation
are included in the operation instructions of the devices.

Only by mounting the devices to other components

(valves, pipelines etc.) a ‘machine’ within the meaning of the

directive is formed. Before commissioning this machine a Cer-
tificate of Conformity must be issued.

Final inspection record

After assembly, all actuators are thoroughly tested accord-
ing to AUMA's inspection specification and the torque

switches are calibrated. The procedure is recorded on the
final inspection record.

Certificates

To prove the suitability of the devices for special applica-
tions, notified bodies perform type tests on the devices. One
example are the tests to which explosion-proof devices are
subjected. If a device has passed the test, this is recorded in

a certificate. For all explosion-proof devices mentioned in this
brochure, the relevant certificates can be provided.

Certificate of conformity in accordance with Low
Voltage, EMC, and ATEX directive

AUMA actuators fulfil the requirements of these EU direc-

tives, which has been proved in extensive tests. Therefore
AUMA offers a Declaration of Conformity.

Where can | get the certificates?

Al certificates and records are provided by AUMA on
request either as a hard or digital copy.

The documents can be downloaded from the AUMA
The Declarations of Conformity are included in the opera-
tion instructions of the devices.

website around the clock; some of them are password pro-
tected.

® www.auma.com
Compulsory marking with CE mark

AUMA products meet the requirements of the mentioned
EU directives. The name plate is therefore marked with the
CE mark.
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The actuator specialist

At AUMA, everything revolves around the electric actuator.
In a world where industrial processes have become increas-
ingly complex, concentration is an asset — while still being
able to see the bigger picture.

AUMA has to cope with a multitude of requirements from
the most different applications and from every corner of the
world - this is our daily business. We rise to this challenge by
pursuing a clear but flexible product policy — supplying the
ideal actuator to every customer.

For this purpose, you have to know your markets. Thinking
globally means acting regionally. A comprehensive worldwide
sales and service network ensures that there is a competent
local contact for every customer.

Since 1964, AUMA has established an excellent brand
name in the world of actuators. Reliability and innovation are

concepts which are closely linked with AUMA. This is above
all to be credited to AUMA'’s dedicated employees who work
enthusiastically on the future of the actuator.

Quality is not just a matter of trust

Actuators must be reliable and dependable. They deter-
mine the cycle of accurately defined work processes.

But reliability does not begin in production. It begins with
a well thought out design and careful selection of materials.
This continues with conscientious production.

At AUMA, quality management is monitored on a daily
basis. Numerous customer and independent audits, backed
by I1SO 9001 and ISO 14001 certification confirm these high
standards.
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Literature

Further literature

Brochures

= |nformation
Electric actuators and valve gearboxes according to ATEX
directive 94/9/EC for the use in potentially explosive
atmospheres

m Product description
Actuator controls AUMA MATIC

® Product description
Actuator controls AUMATIC

Technical data

® Part-turn actuators for open-close duty with
3-phase AC motors
SG 05.1 =SG 12.1

® Part-turn actuators for open-close duty with
1-phase AC motors
SG 05.1 = SG 12.1

® Part-turn actuators for open-close duty with
DC motors
SG 05.1 = SG 12.1

m Explosion-proof part-turn actuators for open-close duty
with 3-phase AC motors
SGEXC 05.1 = SGEXC 12.1

m Explosion-proof part-turn actuators for open-close duty
with 1-phase AC motors
SGEXC 05.1 — SGEXC 12.1

® Explosion-proof part-turn actuators for open-close duty
with DC motors
SGEXC 05.1 — SGEXC 12.1

® Part-turn actuators for modulating duty with
3-phase AC motors
SGR 05.1 = SGR 12.1

Furthermore there are electrical data sheets, dimension
sheets, proposed wiring diagrams and wiring diagrams avail-
able.

The latest issues of all documentation can be downloaded
as PDF files from www.auma.com.
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