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Ahlstrom Paper, Chirnside replace outdated 
line shaft cone pulley and belt drive system 
for a modern ABB drive solution

A £350K Variable Speed Drive project replaces 
an existing troublesome cone pulley and belt 
mechanically based speed control system, 
utilising ABB ACSM1 drives and Siemens Flender 
gearboxes.

The paper mill, situated by the River Whiteadder, (a 
tributary of the River Tweed) was first built between 
1771 and 1797 and then in 1842 it was reconstructed 
by David Cousin for the Young Trotter Company.  The 
railway line ran into the factory delivering esparto 
grass and china clay. It was owned by the Dexter 
Corporation until around 2000 and is currently 
owned by the AHLSTROM-MUNKSJÖ Paper Group.

Drives and Automation Ltd were awarded the 
contract to upgrade the existing 24 axis paper 
machine drive system, which was based on a line 
shaft with cone pulleys and belts. The proposal 
was to convert the existing drive spindles into 
independent drives utilising AC geared motors and 
inverter control.

The existing line shaft system required high levels 
of maintenance due to the considerable number 
of pulleys, belts, bearings and the hot steamy 
environment. Speed control accuracy was also 
an issue with belt slip, temperature change and 
operator set up errors.

The new drive system comprised 24 No. ABB 
ACS M1 closed loop inverters with 24 No. ABB AC 
induction motors close coupled to Siemens Flender 
gear reducers, where necessary. The control panel 
was located in the existing substation but had to be 
purpose built, with a back-to-back configuration, to 
fit within the available space.

The drive control system, based on Codesys, 
required no additional PLC control. HMI panels 

provided the operator interface at strategic 
locations on the plant with smaller HMI panels 
providing local sectional speed and draw displays. 
Due to the comms overhead a ‘Red Lion’ Datastation 
Plus protocol converter was utilised to manage the 
Ethernet communications between the various 
HMI’s and the 24 No. drive controllers. Operator 
errors were reduced by storing machine setup data 
in recipes files within the main HMI panel, which 
can then be downloaded to the 24 drive modules 
between product changes.

The commissioning timescales were very tight 
to reduce the impact on production; an initial 72 
hour period was the target and much of the cable 
installation was pre-installed prior to the outage.
It was literally ‘all hands to the pumps’ connecting 
the 24 No motors, encoders, fans and commissioning 
the machine within such a short period of time.

The machine went into production soon afterwards, 
the drive system has been performing well and 
production has increased and maintenance has 
been significantly reduced since the installation.

PM22 has recently featured on the BBC TV program Inside the Factory, Teabags 
with Greg Wallace; the paper machine is discussed 38 to 44 minutes into the show. 
https://www.youtube.com/watch?v=sdJPWGIntUs 

Technical Details

• �ABB ACSM1 Hi-Performance Inverters

• �ABB ’Solutions Program’ Drive 
Programming 

• �ABB A.C Motors 

• �Siemens gear reducers 

• �Etop JMobile HMI Screens

• �Red Lion protocol converter
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The package included drive control panels, HMIs, 
Inverter drives, motors and geared motors. 

The new drive system was designed to operate at a 
line speed of 350 m/min. Drive sizes were generated 
using Tapi tables following a previous survey.

The contract was to replace the existing control 
system with modern drive control equipment 
giving improved speed regulation and diagnostics. 
Most of the existing motors were replaced and new 
gearboxes and operator controls supplied.

The control system comprised the following:
• �630A incoming section with power supplies and 

Socomec power monitoring relay
• �24 No. ABB ACSM1 Inverters including encoder 

feedback and Modbus/TCP Ethernet comms.
• �On board drive I/O and programming capability 

eliminating the use of a PLC.
• �3 No. Local Main Machine Control HMI’s 
• �1 No. Local HMI located on the drive cubicle suite 

to monitor inverters, display fault information, 
emergency stop and guard diagnostics.

• �7 No. Draw Control stations including HMI
• �Supply 22 No. A.C Motors c/w encoder feedback 

and force ventilation 
• �Supply 21 No. Inline, foot mounted gearboxes
• �Supply 1 No. Right Angled foot mounted gearboxes
• �Pilz PNOZ Multi safety system including safe speed 

monitoring / access control and emergency stop 
monitoring. 

The drives were configured into the following groups 
for starting and stopping purposes:

• �Couch/Textiliser
• �Pick Up Section
• �No. 1 Dryer
• �No. 2 Dryer
• �No. 3 Dryer
• �Oven Rolls
• �Calender Roll/Moisturiser Roll
• �Moisturiser Cooling Rolls
• �Reel
• �Reel Shell Helper

Each drive was provided with an individually 
adjustable ‘electronic’ gear ratio to set the required 
‘draw’ between rollers, via the HMI. The facility for 
individual draw control from machine mounted 
push buttons was provided as required. 

A high speed proprietary ABB Drive Link network 
allowed peer to peer drive communications and 
referencing to be passed between sectional drives at 
high speed. An Ethernet Network with data collated 
via a Red Lion Datastation provided the information 
to the remote HMI’s to display speeds, section loads 
and draw.

A single HMI in the switch room provided I/O 
diagnostics and drive fault diagnostics.

The Pilz Multi based safety system has emergency 
stop and guard diagnostics information displayed 
on one of the HMI pages.

Drives and Automation (DnA), based in Chesterfield, 
provide a comprehensive system design, control 
system manufacture and project management 
service for new and retrofit control systems. Working 
alongside machine builders or end users, we provide 
systems encompassing AC and DC drives, PLC 
systems and turnkey project solutions.

Problem Solved
• �Maintenance on the existing line shaft drives, cone 

pulleys and belts 
• �Extended downtime due to belt failure
• �Machine set up was temperamental and prone to 

operator error 
• �Extended downtime and loss of production 
• �Expensive to maintain

Solution
• �Digital control system with individual drives 

improving machine performance
• �Reduced machine set up time
• �Reduced operator errors
• �New low voltage inverters
• �Digital, repeatable control system
• �HMI control providing machine set up and 

diagnostics
• �Comprehensive documentation provided

Benefits
• �Downtime reduced
• �Production increased 
• �Easier machine set up 
• �Easy to maintain and fault find 
• �Easy to support

Figure 2 - CHI22 Couch/
Textiliser Section

Figure 1 - New Control 
Panel Section


