
E+C  SPOT ON

Process Automation and Control (PA&C) is a critical infrastruc-
ture for Sasol. However, over the years the realisation and 
acceptance that PA&C is also a key business driver to deliver 

significant return on assets has been established. Significant benefits 
have been realised via PA&C technologies such as multivariable 
model predictive controllers, smart sensors, standardisation on 
control valve actuators and PA&C partnerships. 

The vision of Sasol is: 
‘To grow profitably, sustainably and inclusively while delivering 

value to stakeholders through proprietary technology and the talent of 
our people in the energy and chemical markets in Southern Africa and 
worldwide’. To support this vision, PA&C, in addition to being a criti-
cal infrastructure, is considered a key Sasol business driver, to deliver 
significant return on assets via supporting excellence in operations with 
agility and effectiveness. The PA&C systems at Sasol have also evolved 
with the evolution of Sasol, from single loop pneumatic controllers to 
PA&C systems spanning System Centric architectures and Network 
Centric architectures to Application and Business centric architectures.

Due to the size and diversity of Sasol, there is proliferation of 
PA&C and instrumentation of every possible make and type that could 
be used in petro-chemical industries and mining. From pneumatics to 
wireless, from single loop controllers to DCSs controlling thousands 
of inputs and outputs (I/O), from relay logic systems to state of the art 
Safety Instrumented Systems (SIS), from simple PID control to model 
predictive multivariable control to real-time dynamic optimisers. 
The current macro trends include a changing workforce, accelerating 
technology cycles, increased safety and security risk, data overload, 

economic unpredictability, increased regulations and environmental 
concerns. This coupled with PA&C inherently becoming more com-
plex due to the openness and ability of the systems has resulted in an 
erosion of value add. Strategies for PA&C have to take the business 
complexity in trying to achieve operations excellence of doing more 
with less as well as being effective and reducing cost, taking macro 
trends into consideration. The underlying framework of the Sasol 
PA&C technology strategies is to align business pull, technology push 
and ability to execute effectively so as to maximise return on assets.

It is not the intent of this article to completely describe the history 
and strategy of PA&C at Sasol for all components of PA&C nor any of 
the quantified benefits of the technologies or strategies. This article 
focuses on Field Devices and Buses, Distributed Control Systems (DCSs) 
and Programmable Logic Controllers (PLCs), Functional Safety and 
Advanced Process Control (APC) and Real-time Optimisation (RTO). 

Field Devices and Buses

The Sasol communication standard, similar to most of the industry, 
has been the analogue 4-20 mA protocol. Smart sensors are mostly 
used so as to obtain the benefit of asset management and predictive 
maintenance where possible. HART and Foundation Fieldbus are 
utilised as required with a strategy of predominantly using HART on 
brownfield plants and Foundation Fieldbus together with Profibus for 
Control and Electrical interfacing is considered on Greenfield plants 
and PA&C revamp initiatives. Wireless has been utilised on an ad-hoc 
basis and will find momentum going forward. 
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For control valves, pneumatic actuation has been identified as the best 
method of actuation. Control valve applications are categorised as 
either ‘General Purpose’ or ‘Special Application’. The general purpose 
category covers approximately 80% of applications and includes the 
valves that can be covered by a small number of models. General 
purpose valves also require little engineering to achieve correct 
selection. The special application category includes the valves that 
require some expertise and engineering to make an optimal selection. 

Instrumentation and control valves have a specific sourcing strat-
egy based on the value/risk of the device coupled with the ability of 
supply. The sourcing strategies range from single supplier/partner 
relationships for high value devices where the ability to supply is 
difficult to a shopping strategy for devices/commodities with a low 
value and supply is not difficult.

DCS and PLC

As Sasol grew from the beginnings in Sasolburg to Secunda and then 
globally, a significant variety of DCSs and PLCs spanning various 
generations were installed or acquired. Replacements of DCSs and 
PLCs and new installations were done without a specific strategy for 
PAS in place. The dominant determining factor was the initial cost 
of the PAS resulting in more variety being incorporated into the PAS 
stable of Sasol. 

In 2001, Sasol put together a PAS strategy that resulted in specific 
collaborative partnerships/alliances being formed with some suppli-
ers. The objectives of the alliances were to improve the consistency of 
the offerings throughout Sasol. Key Performance Areas (KPAs) were 
identified as essential to deliver consistently higher value at lower 
delivered costs. These include safety, asset utilisation, total value 
of ownership, functionality, collaborative systems and the local and 
global acceptability of the supplier. Formal structures are in place 
between Sasol and the suppliers to manage the alliances against the 
KPAs for operational, tactical and strategic aspects of the partnerships. 

With these partnerships as a basis, it is anticipated that future mega 
projects like the GTL and CTL projects Sasol is considering, PA&C will 
be undertaken with the use of a Main Automation Contractor.

Functional Safety

In line with our core value of safety, Sasol applies Functional Safety 
to reduce risks to acceptable levels where processes are not inher-
ently safe. The basis for Sasol’s approach to Functional Safety is the 
International Electrotechnical Committee specifications, IEC 61508 [1] 
and IEC 61511 [2]. The logic solver of the SIS for a large portion of 
the Sasol plants is relay based due to the age of the existing plants. 
Large scale projects are being undertaken to replace the logic solv-
ers with programmable electronic systems that are safety certified. 

The methodology being followed on these projects is to ensure 
that while replacing the logic solver, the entire SIS loop is classified 
for a Safety Integrity Level (SIL) and then redesigned if required to 
the meet the requisite SIL. Sasol also conducts hazard and operability 
studies with integrated alarm prioritisation and SIL classification. 

APC and RTO

Many of the Sasol facilities have APC in the form of multivariable 
model predictive control with optimisation. However, one of the 
most unique applications of APC is at the Sasol Synfuels coal to 

liquids facility. Synfuels currently produces synthetic fuels by gasify-
ing coal, which is converted to oil, chemicals and light hydrocarbon 
gases by the Fischer-Tropsch reaction process. From a PA&C point 
of view, unlike conventional refineries, there is no intermediate stor-
age between the eight major gas processing and production units. 
Disturbances are quickly propagated through the individual units and 
are often amplified by each unit, especially in the gas loop where the 
reformed gas is fed back to the unique Sasol Synthol process. These 
gas producing and processing units are duplicated and connected 
together with inter-transfer lines. 

An Advanced Regulatory Control (ARC) system has been in opera-
tion since 1985 to ensure consistent inter-unit control during normal 
operation and upset conditions. The ARC system was implemented 
on the 1980’s DCS and designed around the limitations of the tech-
nology then, using single input, single output feedback controllers. 
Also, each of the 16 major processing units has a control room and 
there was no control system connection between the control rooms. 

A multi-million rand project was executed approximately 10 
years ago with the aid of modifications to the advanced regulatory 
control, installation of multivariable model predictive control per 
header operating at less than 10 second intervals, multi-unit dynamic 
optimization operating at minute intervals, and a factory wide Process 
Control Network (PCN), automatic proactive handling of upset condi-
tions for improved stability was enabled. The automatic continuous 
adjustment of factory loads up to the factory constraints was facili-
tated, as opposed to manual operator adjustments. Optimisation of 
the inter-factory transfers to operate the two Synfuels factories as 
a single entity was established to provide more efficient operation. 
In addition, the PCN connects the 26 different control rooms on site 
with real time connectivity.

Conclusion

PA&C has, to date, delivered substantial benefits to Sasol for safe, 
stability and optimised operations. With the current and anticipated 
future business and technology trends, Sasol must continuously 
ensure the PA&C is entrenched as a key business driver. 
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