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ﬁ Rietachle Further information n

1.1 Storing the documentation

Store this manual and all other applicable documents safely so they are available
as and when required.

Provide the operator of the system with this manual so it is available as and when
required.

1.2 Explanation of the terms and symbols
In these instructions symbols and terms will be used to mean the following.

Symbol Explanation
! Requirement, pre-requisite
O) One-step handling instructions
123 Multi-step handling instructions
v Result
[— 54] Cross reference with page reference

Additional information, tips

General warning sign (warns of risk of injury)

Electrical voltage warning

Observe the instructions

QP>Pe

Term Explanation

Plant Part provided by the user in which the vacuum pump/compressor is installed.

Vacuum Ready to connect machine for the generation of a vacuum and/or overpressure.

pump/compressor The vacuum pump/compressor consists of a compressor part and motor, as well
as other accessories where applicable.

Motor Asynchronous motor for driving the vacuum pump/compressor.

Compressor Mechanical part of the vacuum pump/compressor without motor.

Assembly environment | Space in which the vacuum pump/compressor is set up and operated (this may
differ from the suction environment).

Drive control Device for rotation speed control of the vacuum pump/compressor. The drive
control can be mounted close to the motor (wall assembly) or integrated into the
vacuum pump/compressor

1.3 Changes in comparison to the previous version

This document has been completely revised in comparison to the version 02.2014
in terms of the writing and the content.

© Gardner Denver Deutschland GmbH 3/20 07.2014 - 610.00260.40.600



- - El
n Further information ? Rietschie

1.4 Other valid documents

All instructions that describe the use of the drive control and if applicable, further
instructions of all accessory parts used, e.g.

Document number Purpose
— Vacuum pump/compressor operating manual
610.00260.02.000 Operating Instructions 2FC4...-1ST/PB/PN/SC/CB

610.00260.40.010 * Operating Instructions 2FC4...-1PB OR
610.00260.40.020 * Operating Instructions 2FC4...-1PN OR
610.00260.40.030 * Operating Instructions 2FC4...-1SC OR
610.00260.40.040 * Operating Instructions 2FC4...-1CB

*according to the model option or accessories

Download of 3D files (.stp) for drive control and adapter plates under www.gd-
elmorietschle.com.

To parameterise the drive control, the parameter description is ready to be
downloaded (www.gd-elmorietschle.com). The download contains all necessary
information for correct parameterisation.

610.00260.40.600 - 07.2014 4/20 © Gardner Denver Deutschland GmbH
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The manufacturer is not liable for damage caused by the failure to observe these
instructions and the related documents [~ 4].

2.1 Explanation of warning signs

Warning sign Explanation

A DANGER Danger that failure to observe the measures could lead to
death or serious physical injuries.

A WARNING Danger that failure to observe the measures could lead to
death or serious physical injuries.

A CAUTION Danger that failure to observe the measures could lead to
minor physical injuries.

NOTICE Danger that failure to observe the measures could lead to

material damage.

2.2 Safety instructions

The following warnings, precautionary measures and comments are provided for
your safety and serve to prevent damage to the drive control and the components
connected to it. This chapter contains warnings and information that are generally
applicable when handling drive controls. They are split into general information,
transport and storage, start-up, operation, repairs and dismantling & disposal.

Specific warnings and comments that apply to specific activities can be found at
the start of the appropriate chapters and are repeated and added to at various
critical points in these chapters.

Please read this information carefully as it is provided for your personal safety and
will also prolong the life of the drive control and connected devices.

2.2.1 General information

A A DANGER

Risk of fatal injury from electric shock
Dangerous voltages are connected to the motor and drive controller. These
may lead to injuries or death.

® When working on the device, switch off the device and secure it from being
switched back on.

A A DANGER

Danger to life due to rotating parts
The motor may rotate during programming. Depending on the system, a
dangerous situation for man and machine could arise thereby.

® Make sure that no person is located within the danger zones and the motor is
disconnected.

NOTICE

This operating manual must be kept in the vicinity of the equipment, so as
to be readily accessible to all users.

© Gardner Denver Deutschland GmbH 5/20 07.2014 - 610.00260.40.600
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2.2.2

2.3

2.4

610.00260.40.600 - 07.2014

Disassembly and Disposal

The assemblies with electrical components may not be disposed of with
household waste. They must be collected separately with electrical- and
electronic equipment according to applicable legislation.

Correct use of the equipment

The manual control unit MMI displays and programs the application- and perform-
ance indicators of the drive controller of the company Gardner Denver Deutsch-
land GmbH. This device may only be used for this drive controller.

The device may only be used under the specified environmental conditions. Im-
proper use may damage the device. The manual control unit MMI may only be
used for its intended use. Any other use or extended use is considered to be im-
proper. The manufacturer is not liable for damages resulting thereof. Changes to
the manual control unit MMI are prohibited.

Any improper use of the manual control unit MMI will invalidate the guarantee,
warranty and general liability of the manufacturer.

Commissioning (i.e. starting intended operation) is only permitted if complied with
the EMC Directive (2004/108/EC).

This manual control unit MMI is not approved for operation in potentially explosive
areas!

Repairs may only be carried out by authorised repair workshops. Unauthorised in-
terventions can lead to death, bodily injury and property damage. The warranty
provided by Gardner Denver expires in this case.

Staff qualifications and training

All those who will work with the must have read and understood these instruc-
tions and the related documents [— 4].

Personnel in training may only work with the under supervision of personnel who
have the required knowledge.

Only personnel with the following knowledge may carry out the work described in
these instructions:

Qualified personnel, as understood in these operating instructions and product la-
bels, are qualified electricians who are familiar with the installation, assembly,
commissioning and operation of the drive controller, as well as the risks associ-
ated therewith and have the respective skills on account of their professional train-
ing and knowledge of the relevant standards.

6/20 © Gardner Denver Deutschland GmbH
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Safety and responsibilityn

2.5 Requirements of the operator

As a basic principle, electronic devices are not fail-proof. The operator and/or the
contractor setting up the machine or system is responsible for ensuring that the
drive switches to a safe state if the device fails.

The “Electrical equipment of machines” section in EN 60204-1, “Safety of ma-
chinery” describes the safety requirements for electrical control units. These are
provided for the safety of people and machines and must be observed in order to
retain the functional capability of the machine or system.

An emergency stop feature does not have to result in the power supply to the
drive being switched off. To avoid dangerous situations, it may be useful for indi-
vidual drives to remain operational or for specific safety procedures to be initiated.
The effectiveness of emergency stop measures is evaluated by means of a risk
assessment for the machine or system and its electrical equipment, and is deter-
mined by selecting a circuit category according to EN 13849 “Safety of machinery
— Safety-related parts of control systems”.
The operator ensures that:
= All work on the is carried out by:
— personnel that have the necessary Staff qualifications and training [~ 6]

— personnel that have been sufficiently informed of these instructions and all
related documents [ 4]

= Assignment, responsibility and supervision of personnel is regulated.

= The content of these and locally applicable instructions are always available to
personnel.

= All local and plant-specific safety measures are adhered to, such as:
— Prevention of accidents
- safety and operating regulations
— Utility company regulations
— Standards and laws
= Dangers due to electrical energy are not possible.

2.6 CE marking

With the CE marking, we, as the manufacturer of the device, confirm that the drive
control meets the basic requirements of the following guidelines:

= Directive on Electromagnetic Compatibility (Directive 2004/108/EC)
= Low Voltage Directive (Directive 2006/95/EC)

You can download the declaration of conformity from www.gd-elmorietschle.com.

© Gardner Denver Deutschland GmbH 7/20 07.2014 - 610.00260.40.600
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3.1

3.2

This chapter refers to the information on the scope of delivery, as well as function
description.

Scope of delivery
Compare your product with the scope of delivery listed below.

1 2

Scope of delivery

1 Manual control unit MMI 2 Communication cable RJ11 and
M12 connector

Description of manual control unit MMI

The manual control unit MMI is connected to the M12 interface of the drive con-
troller. The manual control unit MMI displays the parameters. The parameter pro-
gramming is carried out with the function keys.

Up to eight records can be stored in an MMI. The records can be copied to other
drive controllers. The drive controller forwards all signals for the programming to
the manual control unit MMI.

The manual control unit MMI may only be operated with the drive controller!
Any other connection is inadmissible.

Manual control unit MMI with drive controller

1 Drive control 4 Communication cable
2 Manual control unit MMI 5 M12 socket
3 RJ11 socket

3.3 Functions of the manual control unit MMI

610.00260.40.600 - 07.2014

The following functions are possible with the manual control unit MMI:
= Parameterization of the device setting
= Control (e.g. block and release)
= Display of various process variables
= Storing of parameter sets (max. 8)
= Transfer parameter sets to other drive controller

8/20 © Gardner Denver Deutschland GmbH
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4.1 The function of the keys

Operation

(r

Key functions

1 Acknowledgement keys

2 Arrow keys "UP"/"DOWN"
Arrow keys "LEFT"/"RIGHT"

4.2 Navigation and input

Keys

Arrow keys "UP"/"DOWN"

Arrow keys "LEFT"/"RIGHT"

Acknowledgement keys

Keys
SSTARTY/“STOP*

Commands
Continue

Return
Abort
Change
Save
Confirm
Start

Input

Insert tens-, hundreds- and thou-

sands position

Insert decimal places

Enter minus values

© Gardner Denver Deutschland GmbH
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3 Start key
4 Stop key

Function

Select parameter,
change values

Navigate cursor

These keys activate the displayed com-
mand in the display above the key

These keys start resp. stop the engine

Procedures

Call up parameter and submenu

Up one menu level

Terminate input without saving

Call up change mode (cursor blinks)
Save selection, input and change
Confirm selected parameter set
Command for motor recognition

Procedures

Press arrow key "LEFT" until the desired
tens-, hundreds- and thousands position is
inserted.

Press arrow key "RIGHT" until the desired
decimal places are inserted.

Place cursor on the plus and select and

save the minus sign with the arrow key
IIUPII.

07.2014 - 610.00260.40.600
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4.3 Menu

When the manual control unit MMI is connected to the drive controller and the
drive controller is switched on, the menu appears on the MMI display.
There are two modes for the menu Parameter groups:
» Default mode
Contains all necessary factory settings for standard applications.
= Expert mode Menu parameter group (expert mode) [ 14]
Contains additional parameters for special applications. The expert mode is
activated in the main menu.

The manual control unit MMI always start in the default mode. If the drive control-
ler becomes unstressed, the default mode is active again.

01. Actual values
I
02. Parameter groups
]

20. Current error
I

21. Errer memory

30, Auto motor identification
]

|
|
|
|
|
| 40. Control
|
|
|
|
|
|

|

|

|

|

|

l |
50. Expert mode |
80. Para. Read |
81. Par%. Write |
|

|

|

82. Para. Delete
I

88. SW/HW status
|

99. Language

View in main menu

The entire menu is shown in the operating manual of the drive controller 2FC4-
1ST.

610.00260.40.600 - 07.2014 10/20 © Gardner Denver Deutschland GmbH
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4.4 Motor recognition

A DANGER

Danger of electric shock!
I Before beginning electrical work, carry out the following measures:
Switch off/disconnect supply.
Secure to prevent it from being switched back on.
Make sure that it is de-energised.
Earth and bypass it.
Cover or block off adjacent parts that are still supplied with voltage.

ok wp -

A A DANGER

Hazard presented by moving parts!
The motor may rotate during programming. Depending on the system, a
dangerous situation for man and machine could arise thereby.

® Make sure that no person is located within the danger zones and the motor is
disconnected.

Procedures:

1. Switch off drive controller.

2. Unscrew the four screws from the housing cover of the drive controller and
remove the cover.

3. For the hardware release, connect 24 Volt DC on the drive controller applica-
tion card to terminal ,,En.HW*.
NOTICE! This voltage can be supplied externally or from the terminal
»24V Out®. See the operating instructions for the drive controller.

4. Screw the cover on the housing of the drive controller

5. Connect the communication cable to the manual control unit MMI and drive
controller.
6. Switch on the power supply for the drive controller.
v On the display of the manual control unit MM, the start-up screen appears
first and then the menu.
NOTICE! The motor type is set by default for asynchronous motors
(value 1). The value has to be changed to 2 for synchronous motors.
(02 parameter groups (expert mode) > motor data > motor type)

7. Determine the following six motor data from the rating plate (see example)

Gardner G-BH.  2BH....-..... f%
No. BN XXXXXXXX XXX IMMYY
e EMVEE oo 60038 3~ Motor P55 TH.CLF ssE'

motor data rated data with converter

@Hz@.‘vﬁ).‘Al..Hz VI A] -HZ oo ooombar

.. Hz  —eoc xxx mbar

@kW PF”@ . kW <...pm @.Hz XXX XXX mbar
.. rpm - Hz  -00c xxx mbar

.. Hz e xxx mbar

Made in Germany

Rating plate motor data

No. Menuitemin MMI No. Menu item in MMI
1. Motor current 4 Motor frequency
2. Motor power 5 Motor voltage

3. Motor speed 6 Motor cosg

© Gardner Denver Deutschland GmbH 11/20 07.2014 - 610.00260.40.600
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Menu 02. Call up parameter groups > motor data.

Enter and save the six motor data of the rating plate with the manual control
unit MMI under the appropriate menu items. (The values for "stator resis-
tance" and "leakage inductance" are determined during motor recognition.)

| 01. Actual values |

|02. Parameter groups |- Basic parameters |

; [ Motor data |—| Motor current [A] ]

| Controllerdata | |  Motor power (W] |

| Maotor torque [rpm) |

| Motor frequency [Hz] |

[Stator resistance [Ohm)] *

|Leak:_-iga inductance [H] *

| Motor voltage [V] |

|

| Molor cosphi |

View in motor data menu structure

* These values are determined and registered automatically with the motor recog-
nition.

NOTICE! Must be observed during motor recognition! Asynchronous motor:
The shaft may not rotate during motor recognition. Synchronous motor: The
shaft must be load-free since the shaft rotates during the motor recognition.

1.

Menu 30. Call up motor identification and start the motor recognition
v Red and green LED light up during the motor recognition
NOTICE! The motor recognition lasts 30 to 60 seconds. The motor rec-

ognition is completed once the drive controller has been restarted and
the green LED on the drive controller lights up permanently.

NOTICE! If the M12 interface marks out the manual control unit MMI dur-
ing the active control process, the drive controller stops with error 21
(bus time-out) and the red LED lights up permanently.

v The motor recognition is completed.

12/20 © Gardner Denver Deutschland GmbH
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4.5 Preset setpoint for the speed

A setpoint (in %) can be preset with the manual control unit MMI for the speed.
This setpoint will be indicated as a percentage of the rated motor speed.

The actual speed can be read on the display. The motor is switched on and-off
with the "START" and "STOP" key.

If the minimum frequency is > 0, the motor continues to rotate after switch-
ing off the setpoint at minimum frequency. (02.Parameter group (expert
mode) > default parameter > minimum frequency)

Procedures

1. Set and save as setpoint source ,,3: MMI/PC" (02.Parameter group > default
parameter > setpoint source)

2. Set and save as setpoint source ,,9: Auto start" (02.Parameter group > default
parameter > SW release)

3. Set a setpoint in % under menu item "40.control". Set the desired percentage
with the arrow keys "UP", "DOWN?", "LEFT" or "RIGHT".
NOTICE! A negative setpoint causes a change of direction of rotation.

4. Pressthe "START" key and the motor starts
v The motor rotates. The actual speed is displayed in MMI.

v" The motor can be switched on and -off and a setpoint speed can be preset
with the manual control unit MMI.

© Gardner Denver Deutschland GmbH 13/20 07.2014 - 610.00260.40.600
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4.6 Menu parameter group (expert mode)

In the expert mode, the menu "0.2 parameter group" contains additional parame-
ters for special applications. The expert mode is activated in the main menu [~
10].

| 01. Actual values _H02. Parameter group } -~~~
...o--""-.df

_—
| Basic: parameters H Operating modes HProcess controller -~

|I'|.|'Iinimum lraquanwl |Fixcd frequency ml:ld54 | PID P gain
| I 1

|Maximum frequﬂnﬂyl |Fixed frequency 1| | PID | gain
I I I

| Power-up lime 1 | |Fixud frequency T| | PID feadback
I I I

|

|

| Eraking time 1 | | | | FID D gain |
I I

|

|

| Brakingtime 2 || MOP digit. Input | |  PID inverse
| I

| Power-up time 2 | | MOP increment | |F‘ID fixed selpoints 1|
I

I Ramp selection | |MCI-F' increment I|rna| I |

[ Setpoint source | | MOP reaction Tirne] [F"ID fixad satpoints ?|

| Software release | | MOP retentive | [PID fixed setpaints Mod
|

[Start—up pmte::tiunl [ PID standby time |
I I

birectit:-n of mtaticrrl [PID standby hyst. |

1
h:;knowlcdg, funu:tiurl
uto acknu’l.rliu:lgamarlt
A |

1
quln acknowledg. displ.l

View parameter group (expert mode) - part 1

610.00260.40.600 - 07.2014 14/20 © Gardner Denver Deutschland GmbH
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---{ Control terminal |

| Al1 input type |
I

-|AD1 standard high| | Extamal arror 1 |

| Al1 standard low |

DO1 funr::lmn | | Extemal error 2 |

I

D01 On | [Motor curr. limit % |

| Al1 standard high |
I

| Al backlash |

DO10ff | [Motor curr. limit s |

| Al filtering time |
|

DO2 function | [Transmission factor]

| Al function | DOE On | [Blockage Detection]
| A1 phly's unit | | Blockalge time |
[ A2 Ianut type ||| _Rel.1- qunctlon | [Ghangemlpamm set]
[ A2 standard low | Rel.1 On | [Technical param.1]

: Rel 1of || II |

[ AI2 standard high |
1

| AI2 backlash |
1

Rel.1 Dn delay | |Te-..hn|cal pararm. 20]

[ A2 filtering time |
]

| A2 function |
]

[ A12 phys unit |
1

| AO1 function |
I
|Pv.01 standard IDW]

Rel.1 Dﬁ delay |

Rel.2 functlon l

HelECln |
ReIEOff |

|
|
l
I
|
[ DDE off
|
|
|
|
|
l
|
|

| Rel. 2 On delay |
[

| Rel. 2 Off delay |

View parameter group (expert mode) - part 2

© Gardner Denver Deutschland GmbH
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---{ Busparameter — Motordata | Controller data |

| 1
Motor power | [Switching frequency|

| SAS/SPFaddr | |  Motortype | | Control mode |
1 I I

| SASbaudrate | | 12T fact. motor | | Encodertype |
1 I 1

|Field bus address| | 12T time | | Encoder lines |
1 ] ]

Field bus baud ratd | R optimisation | | Encoder offset |
1 | 1

| Bustimeout | | Motorcurrent || Snapoption |

|

I
'_anguage of field bu#

1 T T
IDeviat of act setpei val| | Motor speed | | n-controller Kp |
1 | |
Range of tolerancel | Motor frequency | | n-controller Tn |

T ]
|Setpoint refer. value| [ Molor resistance *| | Slip timmer |

1 ]
| Prozessda Out 3 | |Leak. inductance *| [Square-law charact)
| 1 |

| ) | | Motorvoltage | [ Flow adjustment |
1 |

|F’FDZESS{.‘;EI Out 1U| | Motor cosphi | |Spg. Caontrol rasarunl

| I I

| Prozessda In3 | [Holding current time| [Field weakening PMSM
| I i

| ~ | IStator inductance ¥ [Start. current PMSM|
I I

| ProzessdaIn6 | | Rated flowrate | |Initial. time PMSM|
1

| Anlaufverf, PMSM)|
I

|Slart-up ramp F’MSM'
|
| Starting frequency |

| Braking choppear |l

| Braking chopper |
View parameter group (expert mode) - part 3

* These values are determined and registered automatically with the motor recog-
nition.

610.00260.40.600 - 07.2014 16/20 © Gardner Denver Deutschland GmbH
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Article number 2FX4520-0ERO0O
Connection cable 3m RJ11 to connector M12
Dimensions (L/W/H) 105/50/25 mm

Weight 83 g

Protection class P21

© Gardner Denver Deutschland GmbH 17/20 07.2014 - 610.00260.40.600
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6.1
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This chapter contains the information about the prevailing standards and approv-
als.

For binding information on the respective approvals, please refer to the corre-
sponding rating plate!

Standards and guidelines

Specifically agreed:

= is the Directive on electro magnetic compatibility (Directive 2004/108/EC of
the Council EN 61800-3:2004)

= is the Directive on low voltage (Directive 2006/95/EC of the Council EN 61800-
5-1:2003)

18/20 © Gardner Denver Deutschland GmbH
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