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Efficient Engineering for electrical devices
Outline

1. Problem
2. Control-Aspects
3. Aspects of Alarming- und Diagnosis
4. Validation / Demonstration
5. Conclusion
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Efficient Engineering for electrical devices
Example

Number of variables 2897 1456

Matches
By function:              768
By name:               173
By function + name: 062

Start Command Start_Motor Motor_Start

Meaning of „on“ 
feedback

Motor is 
running

Motor can be 
started now
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Efficient Engineering for electrical devices 
Motivation

 Any change in version or type of a device creates huge 
IEC 61131 implementation costs. 

 Project engineering is time-consuming, complex and 
expensive. 

 It is not possible to change the device‘s type later on 
(otherwise it would be horrible expensive).

 Exchanging a device requires to redo the engineering step

 Increasing cost of maintenance and risk calculation 
(especially for integration aspects)
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Efficient Engineering for electrical devices
Basic structure
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Efficient Engineering for electrical devices
Vision / Ideal solution
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Series model specific commands
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Efficient Engineering for electrical devices 
Why the ideal solution is not applicable

 Current devices (and device “drivers”)

 Existing 1131 function block libraries

 Devices from other manufacturers (3rd Party)

 Boundary conditions (from the control system)

 Motor types are not defined in a hierarchical way
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Efficient Engineering for electrical devices
Motortypical configuration

Equipment

Adjusting drive
(e.g. valve)

Switch gears

Continuous operation
(e.g. pump, fan, compressor)

Bidirec-
tional

Switch gears Variable gears

On/Off
Multiple 

e.g. 
Off/On1/On2

Binary Binary Binary

Variable 
speed

Variable 
torque

Analog Analog

Open/
Close 
Valve

Mot. 
Position 
Control
Valve

Binary Analog
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Efficient Engineering for electrical devices
Class diagram using manufacturer specific commands

Defines signals, which are common 
for all continuous operation motor 
types

Defines typical signals, to be used
by variable gear types

Defines typical signals 
used by switch 
gear types

© ABB Group 
September 12th, 2013 | Slide 9



Efficient Engineering for electrical devices
Standard HMI and standard faceplates

 Standard signals  Type 
specific faceplates

 Hierarchy enables use of 
dynamic faceplates

 Same basic structure for all 
types, …

 … but different tabs

 Show or hide buttons as 
needed
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Efficient Engineering for electrical devices
HMI-Standardisierung
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Efficient Engineering for electrical devices
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Efficient Engineering for electrical devices
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Efficient Engineering for electrical devices 
Phases of Integration
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Efficient Engineering for electrical devices
Diagnosis & Maintenance Aspects
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Efficient Engineering for electrical devices
Alarms, Diagnosis and Maintenance
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Efficient Engineering for electrical devices 
Alarms: Challenge

 Alarms get submitted by different entities (device, 
process, …)

 Each motor control defines its own alarms 

 Each IEC 61131 application defines ist own alarms

 HMIs show alarms in different manner
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Efficient Engineering for electrical devices 
Alarms: Challenge

 Alarms get submitted by different entities (device, 
process, …)

 Each motor control defines its own alarms 

 Each IEC 61131 application defines ist own alarms

 HMIs show alarms in different manner

 Single alarm-coding ( DriveCom)

 Usage of summary alarms and alarm groups

 User adapted alarming
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Efficient Engineering for electrical devices
Single Alarm Coding

 Usage of summary alarms

• Alarms from same source must 
be confirmed only once and
show the same explanation

• Reduction of number of alarms
shown

 Hierarchic Coding (using DriveCom):

1. Current, voltage, temperature, 
software

2. Hardware part
(e.g. coil, cover, …)

3. Description 
(e.g. short current, temperature too
high, torque to small, …)

4. Detail information
(e.g. Phase L3, short cut U-V, …)
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Efficient Engineering for electrical devices
Alarm groups

 System alarms

• Communication problems, 
including plugging of device 
modules

• Device diagnosis (covered by 
the suggested DriveCom profile)

• Equipment failures

 Process events using SoE
(sequence of events)

• Control loop errors (in between 
device and equipment)

Process

IO Device Controller

Controller

Process
control
system

Data access      (e.g. OPC)

DiagnosisProcess eventscyclic data

Controller IO

IEC 61131
Motor Func-

tion block
Alarm logic

Faceplate HMI

Configuration
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Efficient Engineering for electrical devices
Alarm receivers

 Operator

• Operation and Supervision using (adapted) 
Faceplates

• Device or equipment events‘ alarming

 Maintenance

• Device or equipment events‘ alarming
• Device state/health supervision alarming
• Rootcause-Analysis alarming

 IEC 61131 Control application
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Efficient Engineering for electrical devices
Example’s Architecture

Wrapper
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Efficient Engineering for electrical devices
Experiments

 We demonstrated the function of

 Single, but adaptable operator faceplate

 Alarming concept

 Feasibility

 Completeness of signals
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Efficient Engineering for electrical devices
Summary

 Standardized and hierarchic signal concept:

 Reducing the engineering effort

 Compatibility

 Reducing maintenance and update costs

 Wrapper-concept allows 
 step-wise introduction 
 integration of 3rd party devices

 Single alarming concept including 
 user adapted screens 
 alarm clustering

 Feasibility shown based on ABB products
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Efficient Engineering for electrical devices
Future work

 Single service device

 “Brownfield”-upgrade-solution

 Next step towards automated testing (configuration of 
testing tools becomes much easier now, i.e. test 
sequences can be generated automatically). 

© ABB Group 
September 12th, 2013 | Slide 21



Efficient Engineering by the use of 
profile based IEC 61131 function blocks

Jürgen Greifeneder, Dirk Schulz, Pablo Rodriguez ; ABB Corporate Research


	Efficient Engineering by the use of profile based IEC 61131 function blocks
	Efficient Engineering for electrical devices�Outline
	Efficient Engineering for electrical devices�Example
	Efficient Engineering for electrical devices �Motivation
	Efficient Engineering for electrical devices�Basic structure
	Efficient Engineering for electrical devices�Basic structure
	Efficient Engineering for electrical devices�Basic structure
	�
	Efficient Engineering for electrical devices�Vision / Ideal solution
	Efficient Engineering for electrical devices�Vision / Ideal solution
	Efficient Engineering for electrical devices�Vision / Ideal solution
	Efficient Engineering for electrical devices�Vision / Ideal solution
	Efficient Engineering for electrical devices�Vision / Ideal solution
	Efficient Engineering for electrical devices �Why the ideal solution is not applicable
	Efficient Engineering for electrical devices�Motortypical configuration
	Efficient Engineering for electrical devices�Class diagram using manufacturer specific commands
	Efficient Engineering for electrical devices�Standard HMI and standard faceplates
	Efficient Engineering for electrical devices�HMI-Standardisierung
	Efficient Engineering for electrical devices�HMI-Standardisierung
	Efficient Engineering for electrical devices�HMI Standardization
	Efficient Engineering for electrical devices�HMI-Standardisierung
	Efficient Engineering for electrical devices�HMI-Standardisierung
	Efficient Engineering for electrical devices �Phases of Integration
	Efficient Engineering for electrical devices �Phases of Integration
	Efficient Engineering for electrical devices �Phases of Integration
	�
	Efficient Engineering for electrical devices�Diagnosis & Maintenance Aspects
	Efficient Engineering for electrical devices�Alarms, Diagnosis and Maintenance
	Efficient Engineering for electrical devices �Alarms: Challenge
	Efficient Engineering for electrical devices �Alarms: Challenge
	Efficient Engineering for electrical devices�Single Alarm Coding
	Efficient Engineering for electrical devices�Alarm groups
	Efficient Engineering for electrical devices�Alarm receivers
	�
	Efficient Engineering for electrical devices�Example’s Architecture
	Efficient Engineering for electrical devices�Experiments
	�
	Efficient Engineering for electrical devices�Summary
	Efficient Engineering for electrical devices�Future work
	Efficient Engineering by the use of profile based IEC 61131 function blocks

