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2 

Index 
 
 
Index .................................................................................................................................................................................................................... 2 
About Synengco ................................................................................................................................................................................................... 4 
Our technology ..................................................................................................................................................................................................... 6 
SentientControl and SentientAssetMax............................................................................................................................................................... 11 
SentientBoilerClean............................................................................................................................................................................................ 13 
SentientAlert....................................................................................................................................................................................................... 16 
SentientCause.................................................................................................................................................................................................... 19 
Performance management ................................................................................................................................................................................. 22 
Operations Management Systems...................................................................................................................................................................... 24 
 



 

3 

 
 

About Synengco 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

 
 

 
 
 

 
 

SentientMonitor is Synengco’s leading technology solution. 
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About Synengco 
 
 
Synengco Pty Ltd (Synengco) is a 
specialist engineering firm and the proud 
developer of the award winning 
SentientSystem® software.  
 
Synengco has been servicing industries 
around the world since 1996. We currently 
assist to manage more than $8 billion of 
assets worldwide. 
 
We assist power generators with:  
• Operational reporting 
• Modelling process and plant 
• Analysing plant maintenance 
• Optimising plant and process 
• Monitoring real time performance 
• Reliability monitoring 
• Analysing plant, process and 

operations 
• Advanced supervisory control; and 
• Analysing plant modifications. 
 

We also provide technology and services 
relating to greenhouse gas emissions and 
technology to capture and retain the 
knowledge of experienced employees. 
 
We use a holistic framework for much of our 
work. This enables us to provide our clients 
with a more comprehensive analysis and 
solution than our competitors. 
 
The framework is customised to the 
requirements of each organisation. 
 
The company has an engineering focus with 
professional engineering staff specialising in 
a wide range of engineering, software and 
modelling disciplines.  
 
This wide range of skills allows us to both 
develop products for implementation as well 
as develop specific applications to meet your 
needs.  
 
Synengco’s people and technologies operate 
at the coalface in various industries across 
the globe. 

In recognition of our achievements in the 
field of technology, the SentientSystem™ 
technology developed by Synengco was 
accredited to the Australian Technology 
Showcase in 2001 and again in 2007. 
 

 
 

To contact us 
 
For more information please contact: 
 
Don Sands 
Director 
 
[P] +617 3229 3333 
[F] +617 3229 8011 
[E] info@synengco.com  
[W] www.synengco.com 
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“There’s a way to do it better – find it.” 
– Thomas Edison 
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Our award winning technology 
 
 
Synengco developed its award winning 
technology, SentientSystem® to power the 
services and products it offers to clients. In 
recognition of the contribution it made to 
the advancement of technology, 
SentientSystem was accredited to the 
Australian Technology Showcase in 2001 
and again in 2007. 
 

 
 

  

What is SentientSystem™? 
  
Our unique SentientSystem® software can: 
• Self learn; 
• Monitor, analyse, optimise and report 

on business assets 24 hours a day in 
real time; 

• Integrate all business systems for 
better decision making; 

• Leverage a business’s existing assets; 
• Translate complex information so it is 

easy to understand; 
• Help people make better decisions 

sooner; and 
• Help business optimise the use of its 

plant and equipment. 
 

The diagram below shows how 
SentientSystem® operates. 

  

 
 

What are the benefits of using 
SentientSystem™? 
 
Using SentientSystem® can help you to: 
• Maximise the return on assets; 
• Have an integrated framework for 

business data; 
• Make accurate forward predictions; 

• Provide timely and accurate 
recommendations to both staff and 
clients; and 

• Extend the life of plant and business 
control systems. 

 

Who currently uses SentientSystem™? 
  
SentientSystem® is currently installed and 
operating successfully in managing and 
analysing assets with a value in excess of 
$8 billion around the world. 
  

What is the payback period? 
  
SentientSystem® software effectively pays 
for itself. Our clients have experienced 
payback periods ranging between 6 and 18 
months. 
  

How would it work for you? 
  
The SentientSystem® software was 
designed with flexibility in mind so that we 
can tailor solutions for any business. If you 
would like further information on how 
SentientSystem® can be used to solve your 
business challenges, please contact 
Synengco at info@synengco.com or phone 
+617 3229 3333.  
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SentientMonitor 
 

Accurate, Auditable Greenhouse Gas Monitoring 
 
 
 
 
 
 
 
 
 
 
 
 



 

8 

Our SentientMonitor

Introduction 
 
SentientMonitor is Synengco’s leading 
technology solution for greenhouse gas 
emissions in the power industry.  
 

Key Features 
 
The key features of SentientMonitor are: 
 
• Fully compliant with Greenhouse Gas 

Benchmark Rule (Generation) No.2 of 
2003 Method 2 Performance 
Improvement Testing Regime Guidance 
Document. 

• Fully compliant with Generator Efficiency 
Standards and American Society of 
Mechanical Engineers Performance Test 
Codes (ASME PTC). 

• Allows for post correction for ambient 
conditions, fuel quality, and carbon in 
ash and instrument calibrations. 

• Provides both the Greenhouse Intensity 
measures (reference, lower and lower 
improved) as well as the plant 
performance improvement measures on 
a 30 minute basis with a 1.5% 
uncertainty requiring nil adjustment of the 
plant performance improvement. 

• Independently assessed against 
Performance Improvement Testing 
Regime to provide an uncertainty to 
<1.5% (±0.50 % to ±1.00 %). 

• Real time 1 minute monitoring and 
reporting of weighted averages at 30 
minute intervals compliant to 
Performance Improvement Testing 
Regime.  

• These measures can be provided as an 
average hourly, daily, weekly or monthly 
report for submission for NSW 
Greenhouse Abatement Certificates. 

• Uses existing plant instrumentation. 
• Fully validated against standard 

performance testing. 
• Integrates with existing data and 

reporting systems or provides New South 
Wales Greenhouse Abatement 
Certificate’s reporting using Web based 
system. 

• Analyses historical data for selection of 
pre improvement reference conditions for 
performance improvement testing 
regime. 

 
 

SentientMonitor Data Collection 
 
SentientMonitor collects real time plant data 
via the DCS, SCADA, PLC or through an 
historian or a combination of these. Periodic 
information such as coal quality, carbon in 

ash, etc, can be manually entered or 
obtained from other databases. 
 
Plant data inputs are validated using 
comparison to standard (expected) values 
and the use of mass and energy balances 
to reconcile accurate data. Bad data is 
flagged for attention to plant operators or 
technicians and replaced by default values 
using averaging techniques. If insufficient 
valid data is available the system will 
cease, alert the authorised person and 
cease calculation. 
 
An engineering study to identify and 
assess critical instruments is undertaken 
prior to the installation of SentientMonitor. 
It is our experience that most power 
stations have existing instrumentation 
sufficient to enable SentientMonitor to 
provide greenhouse intensity and plant 
performance to a <1.5% uncertainty. 
 
The methodology used by SentientMonitor 
reduces or eliminates an organisation’s 
dependence upon otherwise inherently 
inaccurate instrumentation to measure 
greenhouse gas emissions.  
 
The station’s gross electrical output, 
excitation and unit power consumption 
(plus transformer losses etc) can be 
reconciled against the NEMMCO precision 
revenue meters for net sent out power. 
 
This methodology reduces or eliminates 
the dependence on inherently inaccurate 
instrumentation such as flow measures 
and fuel properties, thus improving 
uncertainty and the need for accurate coal 
properties for real-time performance 
analysis. 
 

Calculations 
 
SentientMonitor models all components 
within the power generation process such 
as turbine stages, feed water heaters, 
condenser, cooling systems, boiler feed 
pumps, boiler elements, forced draft and 
induced draft fans, air heaters and ancillary 
power consumption.  
 
A full mass and thermal balance of the 
system is completed to provide the key 
performance information of each plant 
component in accordance with the ASME 
PTC.  
 
The output calculations include 
greenhouse intensity (reference lower and 
lowed improved) and plant performance 
improvement and are in accordance with 
the Greenhouse Gas Benchmark Rule 
(Generation) No. 2 of 2003 Method 2 PITR 
Guidance Document.  

 
Where the real time input allows, data can 
be provided in 1 minute intervals and 
totalled to 30 minutes, hourly or daily 
averages as required. 
 
SentientMonitor also provides for the 
turbine generator gross heat rate to be an 
“as run” value as required by the 
Greenhouse Gas Abatement Scheme. It 
can be corrected for all primary corrections 
as per the original equipment manufacturer.  
 
SentientMonitor has the capacity to 
automatically correct for a range of different 
operating configurations such as heaters 
out of service. 
 
The system can be operated in either a 
monitoring or a simulation mode. If historical 
data is available, the monitoring mode can 
be operated over the historical data for the 
analysis and development of the pre-
improvement reference performance 
curves.  
 
The simulation mode provides learning 
functions supported by complex mass and 
energy balances to provide guidance on 
optimising plant performance through the 
analysis of possible operation changes. 
 

Uncertainty 
 
The absolute uncertainty of SentientMonitor 
has been independently assessed as 
providing a relative uncertainty between 
plant performance improvement 
measurement periods of between ±0.50% 
to ±1.00%. 
 

Data Outputs 
 
SentientMonitor has been designed using 
has an open architecture philosophy so it 
can both integrate with and use an 
organisation’s existing data and reporting 
systems.  
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Greenhouse intensity and plant performance 
improvement information can be displayed in 
the SentientMonitor web based reporting 
system and/or published out to other 
databases, SQL and Oracle, or MS Excel for 
reporting from these databases with existing 
reporting tools. 
The data can be at user specified intervals 
from 1 minute through to weekly. 
 

Sentient Comprehensive Performance and 
Abnormal Operations system 
 
SentientMonitor is designed to integrate with 
other SentientSystem® products including: 
 
• Sentient Real Time Performance 

Monitoring; 
• SentientCause (our root cause analysis 

technology); and 
• SentientAlert (our earlier warning 

system). 
 
This allows the user to leverage the 
investment in SentientMonitor to provide a 
comprehensive, high precision, real time 
performance and abnormal operation 
management system that is compliant with 
both generating efficiency standards and 
American Society of Mechanical Engineer 
Performance Test Codes. 
 

The Payback Period 
 
The benefits of using Synengco’s technology 
are quantifiable and immediate. Our clients 
experience payback periods ranging between 
6 and 18 months. 
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SentientControl 
 

Self-Learning Supervisory Control for Industry 
 

SentientAssetMax 
 

Optimising Return on Assets 
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SentientControl and SentientAssetMax 
 
 
Synengco provides a complete range of 
operations management and asset 
optimisation functions including: 
 
• Operational reporting: 
• Real time performance and reliability 

monitoring: 
• Process and plant modelling; 
• Process, plant and operational 

analysis; 
• Maintenance and plant modification 

analysis; and 
• Advanced supervisory control and 

optimisation. 
 
We specialise in the operations 
management of assets from source through 
to consumer and provide engineering 
consultancy and software applications to 
maximise the performance of these assets. 
 
Synengco has an engineering focus with 
professional engineering staff specialising 
in a wide range of engineering, software 
and modelling disciplines.  
 
This wide range of skills allows us to either 
implement our existing products or develop 
specific applications to meet your needs.  
 

Advanced Control and Asset Optimisation 
 
Through its showcase technology, 
SentientSystem®, Synengco has developed 
a range of online advanced control systems 
and process optimisers including: 
 
• SentientBoilerClean (our next 

generation intelligent sootblowing 
technology); 

• Sentient Boiler Optimisation; and 
• Sentient Unit Optimisation. 
 
Synengco has also conducted off line asset 
optimisation studies including evaluations of: 
 
• Fuels; 
• Plant modifications; 
• Operational configuration modifications; 

and 
• Dispatch optimisation. 
 

Operation Management Systems 
 
Synengco also offers the following operation 
management systems: 
 
• Provision of SentientSystem® 

performance and plant analysis 
systems; 

• Production statistic reporting; 
• Loss of availability systems; 
• Plant and equipment logging systems; 

and 
• Shift report systems. 
 

Engineering Services 
 
We also perform the owner engineer role 
for: 
 
• Management and review of 

performance and equipment testing; 
• Review and audit of designs and 

projects; and 
• Conceptual design and feasibility 

studies. 
 

The Payback Period 
 
Synengco’s technology effectively pays for 
itself. Our clients experience payback 
periods ranging between 6 and 18 months. 
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SentientBoilerClean 
 

Easy Optimised Boiler Cleaning 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

 
 
 

 
 
 

The next generation in intelligent sootblowing 
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SentientBoilerClean 
 
 
SentientBoilerClean is Synengco’s intelligent 
sootblowing technology. 

Intelligent Sootblowing 
 
Intelligent sootblowing is the generic term 
used by the Electrical Power Research 
Institution (EPRI) to describe a range of 
systems that control sootblower operations 
instead of an operator or scheduled time-
controlled system.  
 
EPRI has sponsored a number of research 
projects to evaluate intelligent sootblowing 
systems installed in power plants since 2002. 
 
In a large number of these studies, intelligent 
sootblowing significantly improved power 
plant operation and efficiency. 
 
Synengco is one of the successful vendors 
to have taken part in EPRI-sponsored 
Intelligent Sootblowing demonstrations. 
 
Traditional intelligent sootblowing systems: 
 
• Require a large range of additional 

instrumentation; 
• Require a period of several sootblowing 

cycles for training; and  
• Cannot respond adequately if, for 

example, a boiler undergoes a different 
operation profile, there is a change of 
coal type or sootblowers are not 
available for an extended period. 

 

SentientBoilerClean 
 
SentientBoilerClean is an industrial software 
solution focused on “intelligent” dynamic 
sootblowing.  
 
Synengco’s project experience has 
demonstrated that the keys to success are 
customising the solution to the particular unit, 
taking a synergetic view by quantifying all the 
sootblowing impacts and managing each 
sootblower individually.  

 

The Benefits of SentientBoilerClean 
 
Unlike its competitors, the benefits that are 
available from SentientBoilerClean are: 
 
• No additional instrumentation is usually 

required; 
• The system is self-learning; 
• It can adapt to variable coal quality; 
• Allows for individual sootblower control; 

and 

• No outage is required during the 
commissioning process. 

 

Sootblowing Impacts  
 
Sootblowing has a large impact on boiler 
operation and can influence: 
 
• Reliability: Through slagging/fouling, 

tube failures (erosion, creep, fatigue, 
quench), and process stability. 

 
• Capacity: Through load reduction to 

deslag, steam set points, and 
emissions. 

 
• Performance: Through economiser 

exit gas temperature, performance – 
boiler heat transfer, performance – 
sootblower operation, and superheat 
steam and reheat temperature. 

 

SentientBoilerClean Control 
Architecture 
 
SentientBoilerClean implements the 
following 10-stage control architecture: 
 
1. Boiler modelling: Precisely created 

and operated in real time using 
existing instrumentation. 

 
2. Sootblower characterisation: 

Sootblower impact on the thermal 
conductance of the boiler elements is 
analysed and self learned. 

 
3. Mode selection: Each sootblower is 

individually optimised and placed in 
one of four modes being manual 
mode, cycle mode, schedule mode or 
optimise mode. 

 
4. Optimisation: Sootblower scheduling 

is optimised based upon objectives 
that can be a combination of any or 
all of efficiency, asset life, 
maintenance and/or emissions. 

 
5. Schedule recommendation: A 

recommended sootblowing schedule 
to meet long-term requirements is 
created. 

 
6. Constraints: The system checks the 

current status of the unit taking into 
account its short-term requirements 
and applies appropriate constraints. 
These constraints are codified 
operator and engineer knowledge of 
the impact on the boiler operation. 
The unit then has a constraints 
adjusted schedule. 

 
7. Minimum/Maximum rules: 

Sootblower scheduling is checked and 
adjusted to prevent excessive or 
infrequent operation. 

 
8. Operator priority: Operators retain 

the capacity to recommend sootblower 
operation when required. 

 
9. Demand balance: Scheduling may be 

further adjusted to ensure sootblowing 
resources are not exceeded or for the 
completion of warm cycles. 

 
10. Sootblower initiation: Final 

scheduling is implemented by 
integration with sootblower controls. 

Instrumentation and Control 
 
Apart from the SentientBoilerClean server 
itself, no additional instrumentation or 
hardware is usually required. This has the 
benefits that: 
 
• No plant outage is required; and 
• Any increased risk from boiler 

modification is avoided. 
 
Even without additional instrumentation, the 
system is capable of very high resolution in 
determining furnace cleanliness.  
 
SentientBoilerClean validates plant 
instrument sensor readings and has the 
ability to self-sense thereby reducing 
concern about plant instrumentation and 
not-in-service conditions.  
 
SentientBoilerClean works with the existing 
sootblowing control system. This allows the 
conventional sootblowing system to be 
maintained and also allows for the full 
manual operation of the sootblowing system 
in the event that it is required. Existing 
protective logic is untouched.  
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User Interface 
 
The user interface for SentientBoilerClean 
can be: 
 
• Provided through the existing digital 

control system; 
• Provided through the sootblower control 

human machine interface; or 
• A web based system. 
 

Commissioning 
 
Commissioning of SentientBoilerClean is 
greatly enhanced because no additional 
instrumentation is required and no plant 
outage is necessary. An installation 
window can be co-ordinated around the 
major plant outages. 
 
The SentientBoilerClean operation may 
also be initiated in stages over several 
weeks or months to ensure that the full 
impact of SentientBoilerClean is 

understood by the entire organisation. This 
is useful where one aspect of the 
SentientBoilerClean impact is to be studied 
prior to moving on to another aspect. 
 

The Payback Period 
 
Synengco’s SentientBoilerClean effectively 
pays for itself. Our clients experience 
payback periods ranging between 6 and 18 
months. 
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SentientAlert 
 

Be warned … earlier 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Our earlier warning system to rapidly detect, identify and rectify abnormal plant operation 
and equipment faults. 
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Picture: Partial least squared Limits vs Actual 

SentientAlert 
 
 
Synengco has developed an early warning 
system known as SentientAlert to help 
power generators meet the demand to 
reduce abnormal equipment operations. 

SentientAlert 
 
SentientAlert offers a sophisticated 
software approach that goes beyond equip-
ment monitoring. The system automates 
the monitoring of conditions in both equip-
ment and processes. 
 
SentientAlert overcomes the problems of 
previous single technologies and offers 
instead a comprehensive framework with 
an early warning system for both equipment 
and process failures. SentientAlert not only 
identifies the problem, it also provides 
operators advice on how to address the 
problem. 
 

SentientAlert Operation 
 
SentientAlert involves 10 stages that 
enable different technologies to add: 
 
• precision;  
• sensitivity;  
• fault isolation;  
• identification;  
• notification;  
• action; and  
• learning; 
 
to the process. The process is fully 
automated to provide consistent low cost 
performance. 
 
The SentientAlert process is based on the 
physical model of the power generation 
system thereby providing a common 
analysis and reporting framework. A base 
case for each system component and piece 
of equipment is determined from your 
targeted performance. All current 
operations are then compared to this base 
case.  
 
Technologies such as mass and energy 
balance models and partial least squared 
are applied to measure and predict 
performance. Statistical process control 
and/or adaptive static process control limits 
are used to determine sensitivity or 
detection and when exceeded, an alert is 
generated as shown in the above diagram. 
 
Events are reclassified as alerts through a 
sophisticated and structured process that 
accounts for equipment state, event 
charting and primary alert initiators. This 
system reduces false alerts by as much as 
80% or more. An alert is displayed on-

screen with the associated operator response 
to guide the operator in managing the 
abnormal operation. 
 
The alerts are handled in the same way as 
traditional alarm management, with the 
addition of quick links to improve alert 
reviews, such as displaying the history of a 
single alert or filter by process, equipment or 
time. The alert notification is highly 
configurable. Alerts may be sent to a group of 
users such as operators, or to a single user in 
the case of a plant engineer carrying out a 
process equipment investigation. 
 
Increasing the base cases to match standard 
operational profiles such as overload, 
maximum demand, and low demand opera-
tion or to match categories of fuel sources 
can also be done to create greater sensitivity 
in the system. 

Integration with SentientCause 
 
SentientAlert is combined with SentientCause 
to provide an extremely comprehensive 
package. SentientCause is another of 
Synengco’s SentientSystem® showcase 
technologies. It provides an integrated 
solution using proven technologies to 
address the issue of the root cause analysis 
of abnormal process and related equipment 
operation. 
 
 
 
 

SentientAlert Coverage 
 
SentientAlert covers the entire process and 
systems of power generation for both gas 
and coal fired power generators.  
While each plant has a unique set of 
equipment and challenges, Table 1 
summarises the typical fault frequency and 
impact as well as the ability of the plant to 
take short term corrective action (ie, not 
major outage to investigate and repair), for 
each of the components within a coal fired 
power station.  
 
Many of these components are also 
common with gas fired plants. As noted in 
Table 1, SentientAlert and SentientCause 
cover all the equipment and processes. 
Importantly, they cover both equipment with 
a high impact and also the equipment most 
likely to generate faults.   
 
This comprehensive coverage allows plant 
operators to take short-term corrective 
actions. 
 
This extensive coverage is unique to 
SentientSystem® and has the benefits of 
providing: 
 
• A comprehensive solution for the early 

warning of potential problems; and 
• The root cause of a fault and 

identification of the required solution. 
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Table 1: SentientSystem Coverage 
 

Equipment Frequency 
of Fault 

Fault 
Impact 

Ability to take 
short term 

rectification 

Sentient 
Alert 

Coverage 
Generator Low High Low � 
Steam Turbine Low High Low � 
Condenser High Medium Medium � 
Condenser Cooling System Medium Medium Medium � 
Feedwater Heating Low Low Medium � 
Boiler Feed Pump Low Medium Low � 
Boiler Fans Low Medium Low � 
Air Heater Medium Medium Medium � 
Boiler High Medium High � 
Emissions Control High High High � 
Pulverisers Medium Medium High � 
Coal Handling Medium Medium High � 

 

Table 2: SentientAlert Options 
 

Hardware Option Features 
Sentient Server User 

SentientAlert 
Basic 

• Low Cost 
• Uses plant 

instrumentation 

CPU: Intel® Pentium® IV 
3.2GHz/800/1M   
RAM:2GB 
HDD: 250GB 
Monitor: 17" (1280x1024 
res) 
 

CPU: Intel® Pentium® IV 
3.0Ghz/533/1M 
RAM: 1GB 
HDD: 160GB 
Monitor: 17" (1280x1024 res) 

SentientAlert 
Lite  

• High precision 
total unit model 
including boiler 

• Virtual 
instruments of 
key parameters 

 

CPU: Intel® Pentium® IV 
3.2GHz/800/1M 
RAM:2GB 
HDD: 250GB 
Monitor: 17" (1280x1024 
res) 

CPU: Intel® Pentium® IV 
3.2GHz/800/1M 
RAM:2GB 
HDD: 250GB 
Monitor: 19" (1440x900 res) 

SentientAlert 
Quantum 

• SentientCause 
• Adaptive SPC 

limits 

CPU: Intel® Xeon® 
3.2GHz/800/2M (Dual 
Core) 
RAM:4GB 
HDD: 500GB 
Monitor: 17" (1280x1024 
res) 

CPU: Intel® Pentium® IV 
3.2GHz/800/1M 
RAM:2GB 
HDD: 250GB 
Monitor: 21" (1440x900 res) 
Recommended 2nd Monitor: 
17" (1280x1024 res) 
 

Operating 
Systems 

Microsoft Windows 2000 professional Microsoft Windows Server 2003 
Microsoft Windows XP Professional Linux 

 

Benefits of SentientAlert 
 
The benefits of SentientAlert are: 
 
 
• Its high sensitivity provides a warning 

as soon as a process is impacted; 
• The sophisticated alert suppression 

system ensures only valid alerts are 
raised with operators;  

• No knowledge is lost through the alert 
suppression system; and 

• A complete root cause analysis can be 
conducted after an early warning is 
provided. 

 
SentientAlert has been used to detect tube 
leaks, boiler element slagging, bearing 
failures, heater performance degradation, 
and ineffective maintenance activities. 
 
In many cases savings of $250,000 to 
$500,000 have been obtained through 
SentientAlert by the prevention of equipment 

failure that would have lead to forced 
outages. 
 
A simple roles-based security system is 
employed to allow SentientAlert to be easily 
implemented in your organisation. Users 
are only permitted to access functions of the 
system that are appropriate for their roles. 
 

SentientAlert Options 
 
Sentient Warning is the most advanced 
early warning system in the market today. 
As not everyone will require the full range of 
tools that comprise SentientAlert, a range of 
smaller modules can be chosen to meet 
your specific needs (see table 2). 
 
The system has also been designed to 
enable upgrading at a later date should your 
needs change. 
 

The Payback Period 
 
SentientAlert effectively pays for itself. Our 
clients experience payback periods ranging 
between 6 and 18 months. 
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SentientCause 
 

Rapid Root Cause Identification 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 
 

 
“No problem can stand the assault of sustained thinking” 

- Voltaire 
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SentientCause 
 
SentientCause is Synengco’s technology 
solution for managing abnormal process 
and equipment operation and to assist 
power generators to: 
 
• Improve efficiency; 
• Reduce emissions; 
• Manage abnormal operations; and 
• Monitor equipment and processes. 
 
SentientCause is based upon our 
showcase technology SentientSystem®. It 
finds the root cause of abnormal process 
and related equipment operation. 

SentientCause Operation 
 
When we developed SentientCause we 
understood that one technology alone could 
not possibly provide the solution to all 
problems. SentientCause was therefore 
designed using a framework of hybrid 
technologies, combining fundamental 
(using the laws of physics) and statistical 
(using the laws of relationships) techniques. 
 
To overcome challenges with existing 
analysis tools on the market, 
SentientCause uses a range of 
technologies such as standard instrument 
evaluation based on process knowledge, 
process relationships and other instruments 
within the system to validate instrument 
data within seconds. To accelerate 
analyses, data and time sets are created 
that can be re-used during the analysis and 
shared with all users.  
 
These data and time sets can then be 
selected and a total solution provided by a 
full range of analyses including (but not 
limited to) the following:  
 
• Standard statistical analysis 
• Statistical process control; 
• Multi statistical process control (a 

powerful tool providing a unique 
signature for comparison to future 
faults to allow rapid identification of 
root causes); 

• Partial least squared; 
• Hotellings TA2 score; 
• Standard prediction error; 
• Sentient event impact analysis; 
• Neural networks; 
• Mass and energy balance precision 

model; 
• Patented Sentient process and 

financial analysis; and 
• Business component analysis system 

(a financial analysis linked to the 
process operation that provides you 
with the commercial impact of the 
problem on efficiency, emissions, 
maintenance, quality and capacity). 

 
Each analysis provides a different diagnostic 
view of the problem. The insights and 
information revealed allow the user to 
triangulate to identify and isolate the root 
cause of the problem. 
 
To overcome the requirement for fleet wide 
specialists to have local knowledge of every 
plant, data sets are organised in a hierarchal 
manner reflecting the system. The user can 
then select all the data tags associated with a 
piece of equipment in two clicks. With 
common instrumentation (e.g. feedwater 
heater outlet is also feedwater heater inlet 
temperature) the data is presented for both 
pieces of equipment, so the user does not 
have to trace the process instrumentation 
diagram to find the data tags required for 
analysing a problem. 
 
Notes can be added to the data and time sets 
throughout the process to assist others in 
reviewing the root cause analysis or as a 
reference in future fault and abnormal 
operations analysis. 
 
The multi statistical process control analysis 
is particularly powerful and provides a unique 
signature that can be compared to future 
faults for rapid identification of a root cause. 
 
SentientCause allows for: 
 
• Rapid abnormal or fault identification; 
• Data/instrument validity checking; 
• Exclusion of invalid data from analysis; 
• Identification of component contribution 

to fault; 
• Identification of event contribution; 
• Analysis of long term vs. short term 

contributions; 
• Comparison against previous operations 

and base case; 
• Quantification of process impact; 
• Quantification of financial impact; and 
• The capture of knowledge for future use 

by all users. 
 

The range of users who benefit from 
SentientCause 
 
SentientCause was structured to allow both 
the experienced engineer and specialist to 
carry out rapid fire analysis and also for the 
new user to follow the SentientCause 10 step 
analysis process to ensure a thorough and 
complete analysis is undertaken.  
 
The step-by-step process adopted is highly 
enabled by SentientCause allowing for 
analysis by a new user to be completed in a 
timely effective manner and readily reviewed 
by colleagues and experts. 
 

Integration with SentientAlert 
 
The information gained by using 
SentientCause can be transferred to the 
SentientAlert system and automatically 
presented to the appropriate personnel to 
increase the speed, consistency and 
suitability of the abnormal operation or fault 
response.  
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Table 1: SentientSystem Coverage 
 

Equipment Frequency 
of Fault 

Fault 
Impact 

Ability to take 
short term 

rectification 

Sentient 
Cause 

Coverage 
Generator Low High Low � 

Steam Turbine Low High Low � 

Condenser High Medium Medium � 

Condenser Cooling System Medium Medium Medium � 

Feedwater Heating Low Low Medium � 

Boiler Feed Pump Low Medium Low � 

Boiler Fans Low Medium Low � 

Air Heater Medium Medium Medium � 

Boiler High Medium High � 

Emissions Control High High High � 

Pulverisers Medium Medium High � 

Coal Handling Medium Medium High � 

 

Coverage of Process and Systems 
 
SentientSystem® covers the entire process 
and systems of power generation for both 
gas and coal fired power generators. While 
each plant has a unique set of equipment 
and challenges, Table 1 summarises the 
typical fault frequency and impact as well 
as the ability of the plant to take short term 
corrective action (i.e., not major outage to 
investigate and repair) for each of the 
components within a coal fired power 
station. Many of these components are also 
common with gas fired plants. As noted in 
Table 1, SentientAlert and SentientCause 
cover all equipment and processes. 
Importantly, they cover both equipment with 
a high impact and also the equipment most 
likely to generate faults.  
 
This comprehensive coverage allows 
plant operators to take short-term 
corrective actions. 
 
This extensive coverage is unique to 
SentientSystem® and has the benefits 
of providing: 
 
• A comprehensive solution for the 

early warning of potential 
problems; and 

• The root cause of a fault and 
identification of the required 
solution. 

 

Benefits of SentientCause 
 
SentientCause rapidly identifies 
problems that other systems are 
unable to find. The SentientCause 
process also captures information in 

real time without reliance upon an expert to 
record his or her knowledge. 
 
SentientCause provides earlier warning of 
impending failures, as it is able to: 
 
Detect smaller process changes; 
Analyse the impact individual sootblowers 
have on the boiler heat transfer; 
 
Detect 0.1% changes to turbine stage 
efficiency; 
Detect sub-optimal control of heater levels in 
feed water heating systems; 
Detect intermittent failure of electric static 
precipitators to clean (resulting in opacity 
breaches on effective operation); 
Detect pump efficiency losses; 
Isolate boiler slagging to an element; and 
Evaluate effectiveness of overhauls in 

maintaining or improving the process. 
 
The platform provided by SentientCause 
automatically creates data and time sets, or 
re-uses them to allow the user to quickly 
carry out analysis. The knowledge capture 
function benefits both new and experienced 
users. It is our experience that a new user 
can carry out investigations after an 8-hour 
training session and is fully proficient within 
one week of use. 
 
SentientCause has effectively and 
commercially diagnosed the root cause of 
problems ranging from $10,000 to 
$15,000,000 per year. 
 

SentientCause Options 
 
SentientCause is the most sophisticated 
analysis tool in the market today. As not 
everyone will require the full range of tools 
that comprise SentientCause, a range of 
smaller modules can be chosen to meet 
your specific needs (see Table 2). 
 
SentientCause can be expanded to include 
all or some of the remaining modules as 
required by you. The additional modules 
provide further diagnosis types that may be 
required to resolve more complex problems. 
 

The Payback Period 
 
SentientCause effectively pays for itself. 
Our clients experience payback periods 
ranging between 6 and 18 months. 

Table 2: SentientCause Options 
 

Hardware Option Features 
Sentient Server User 

SentientCause 
Basic 

• Low Cost 
• Uses plant 

instrumentation 
 

CPU: Intel® Pentium® IV 
3.2GHz/800/1M   
RAM:2GB 
HDD: 250GB 
Monitor: 17" (1280x1024 
res) 
 

CPU: Intel® Pentium® IV 
3.0Ghz/533/1M 
RAM: 1GB 
HDD: 160GB 
Monitor: 17" (1280x1024 
res) 

SentientCause 
Lite  

• High precision 
total unit model 
including boiler 

• Virtual 
instruments of 
key parameters 

 

CPU: Intel® Pentium® IV 
3.2GHz/800/1M 
RAM:2GB 
HDD: 250GB 
Monitor: 17" (1280x1024 
res) 

CPU: Intel® Pentium® IV 
3.2GHz/800/1M 
RAM:2GB 
HDD: 250GB 
Monitor: 19" (1440x900 res) 

SentientCause  
Quantum 

• Trend profile 
analysis 

• BiCas Financial 
Analysis 

CPU: Intel® Xeon® 
3.2GHz/800/2M (Dual 
Core) 
RAM:4GB 
HDD: 500GB 
Monitor: 17" (1280x1024 
res) 

CPU: Intel® Pentium® IV 
3.2GHz/800/1M 
RAM:2GB 
HDD: 250GB 
Monitor: 21" (1440x900 res) 
Recommended 2nd Monitor: 
17" (1280x1024 res) 
 

Operating 
Systems 

Microsoft Windows 2000 professional  
Microsoft Windows XP Professional  
Microsoft Windows Server 2003 
Linux 
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Performance Management 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
“What you can’t or won’t measure, you can’t or won’t improve.” 

– Unknown 
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Performance management 
 
 

Introduction 
 
Synengco offers a range of services for the 
performance management of power 
generation plants through the combined 
use of the SentientSystem® software and 
specialised engineering skills. 
 
These services combine remote monitoring 
with regular site visits to provide: 
 
• Routine plant reporting; 
• Real time plant and process 

monitoring for abnormal operation 
and/or performance; 

• Root cause analysis of plant and 
process; 

• Plant and process monitoring for 
overhaul planning; and 

• Plant improvement investigations & 
feasibility studies. 

 

Routine Plant Reporting 
 
Synengco can provide standard 
performance tailored to your needs.  
 
The reports include (among other things): 
 
• Gross generation; 
• Net generation; 
• Total fuel consumed; 
• Heat rate (absolute, load 

compensated and ambient 
compensated); 

• Component efficiency (% against 
standard); 

• Component efficiency (in real terms); 
• Analysis of results; and 
• Recommendations. 

Abnormal Operation And/Or Performance 
 
SentientSystem® enables Synengco to 
monitor the operation of plant and process 
against a range of base cases. Deviations 
from normal operations are detected and 
alerts sent via email, SMS, pager and 
operator interface alerts in relation to 
abnormal operations. 
 
The information provided on the alert 
includes: 
 
• Time of event; 
• Related equipment; 
• Details of the alert; and 
• Suggested corrective actions. 
 
This service may be provided remotely and 
can be used for, among other things, tube 
leak monitoring, slag detection and 
unbalanced boiler operation. 
 

Engineering Investigations 
 
Through a combination of SentientSystem® 
and engineering expertise, Synengco 
provides a range of engineering 
investigations including: 
 
• Plant and process faults; 
• Performance audits; 
• Modifications; 
• Overhaul effectiveness; and 
• Process modifications.  
 
The use of SentientSystem® for modelling, 
simulation and evaluating plant modifications 
gives you critical advantages by providing an 
auditable, precise analysis for root cause and 
what if analysis. 

 

Monitoring For Overhaul Planning 
 
The simulation functionality and the ability 
to compare directly to previous overhaul 
cycle performance using SentientSystem® 
allows for the precise and detailed analysis 
of the unit performance through its overhaul 
and life cycles. 
 
SentientSystem® allows direct comparison 
of unit and plant component performance 
pre and post overhaul. The additional 
resolution and precision of 
SentientSystem® allows for rapid and 
targeted evaluation of overhaul 
effectiveness and predicted future 
performance. 
 

Plant Improvement 
 
The SentientSystem® ability to simulate 
plant and monitor actual performance to a 
precise component level provides the ability 
to quickly assess the impact on the whole of 
the process of proposed plant and process 
modifications. 
 
Synengco professional engineering staff 
can then complete the investigation with a 
completed feasibility study including 
operations, maintenance and business 
analysis. 
 

The Payback Period 
 
Synengco’s technology effectively pays for 
itself. Our clients experience payback 
periods ranging between 6 and 18 months. 
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Operations Management Systems 
 
 
 
 
 

 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 

“Excellence is the gradual result of always striving to do better.” 
- Pat Riley 
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Operations Management Systems 
 
 
Synengco offers a range of operations 
management systems and engineering 
services. 
 

Operation Management Systems 
 
Synengco offers the following operations 
management systems: 
 
• Provision of SentientSystem® 

performance and plant analysis; 
• Production statistic reporting; 

• Loss of availability systems; 
• Plant and equipment logging systems; 

and 
• Shift report systems. 
 

Engineering Services 
 
Synengco also performs the owner engineer 
role for: 
 
• Management and review of performance 

and equipment testing; 

• Review and audit of designs and 
projects; and 

• Conceptual design and feasibility 
studies. 

 

The Payback Period 
 
Synengco’s technology effectively pays for 
itself. Our clients experience payback 
periods ranging between 6 and 18 months.

 
 
 
 


