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it now also provides a deviation index for each alert  
(i.e. an estimation of how likely it is to fail). The 
deviation index shows how far actual equipment 
performance deviates from expected and how far it is 
beyond the maximum acceptable deviation. 

This latest release also provides more detail and visibility 
into all of the trigger conditions. For example, it displays 
on the homepage an alert management history and a 
table of the current alert status by equipment.  

CombustionOpt V2.5
Many of the V2.5 CombustionOpt-specific 
enhancements relate to data presentation and 
analysis. The new “Visual Condition” tool is for data 
cleaning and selection and is relevant anywhere users 
want to select, filter or clean data. Histogram charts 
and correlation analysis tools were also added to 
CombustionOpt’s toolbox. 

But perhaps the most significant update to 
CombustionOpt is the newly integrated Neural 
Network and Model Predictive Control (MPC) graphical 
user interface (GUI). These technologies have been 
available together for three years, however V2.5 makes 
it easy to see how each is being used towards the 
various optimization objectives. The analytics graphics 
originally available for viewing the results of neural 
network models have now been extended to MPC.

SootOpt V2.5
For SootOpt, V2.5 provides important GUI enhance-
ments, such as an improved ability to navigate the series 
of sootblowing decisions the Optimizer has made over 
time to easily find the ones you want to assess.  A “Con-
dense” tool was added to allow users to condense zone 
selection eligibility rules and more clearly analyze the 
behavior of individual rules. The ability to export to Excel 
was also included at the request of several customers. 

As always, customers who subscribe to NeuCo’s Annual 
Maintenance & Support Services receive these software updates 
free of charge. For scheduling questions, contact Vikas Malik in 
Customer Support at malik@neuco.net or at 440-285-7794. 

NeuCo, Inc. 
John Hancock Tower
200 Clarendon Street, T-26
Boston, MA, 02116-5092
P: 617.587.3100
F: 617.262.4186

We’re Decking the Halls of our New Boston Office!
On December 14, 2009, NeuCo’s Boston staff will move to new office 
space in the city’s John Hancock Tower – please note our new address. 
Phone and fax numbers will stay the same! (Thank you Santa)



NeuCo’s CombustionOpt® system is known for its use of 
adaptive Neural Networks and Model Predictive Control 
(MPC) for modeling and optimizing the combustion 
process to improve boiler performance.  The focus of 
this article is one of the ProcessLink Platform’s lesser-
known technologies -- one that is becoming increasingly 
important to CombustionOpt installations: Condition-
Based Expert Rules.

Expert System Evolution 
Condition-Based Expert Rules have always promised benefit 
for combustion optimization software systems, but earlier 
solutions -- including early versions of CombustionOpt 
-- were typically limited with respect to their ability to fully 
exploit the “Expert Systems” branch of artificial intelligence. 

When designing our sootblowing optimization and 
equipment health detection & diagnostics systems, NeuCo 
realized that scripting and implementing expert rules 
in a flexible but sophisticated manner was required to 
produce viable solutions. This capability was embedded 
in the ProcessLink Platform and has become one of the 
primary optimization methods used for both SootOpt® 
and MaintenanceOpt®.  SootOpt, for instance, uses a 
“Propose-Apply” method to evaluate how applicable and 
optimal the many combinations of sootblowing rules 
are under different operating conditions, based on unit 
measurements (e.g. steam temperatures, attemperation 
spray flows, economizer exit gas temperatures, etc.). 

CombustionOpt Customers Benefit From  
Expert Rules
More recently, CombustionOpt installations have adopted 
and substantially benefitted from Condition-Based Expert 
Rules – and we have just begun to scratch the surface.  

In some cases, simple rules can produce dramatic 
performance improvements. One customer, for example, 
noticed that stratification across a split windbox often 
arose in a manner that was not well understood and not 
addressed through the control logic in the DCS.  A simple 
rule that opened one windbox damper and closed the 
other when the relative differential pressures exceeded 
a threshold, substantially reduced such incidences of 
stratification. It also resulted in reduced NOx, improved 
heat rate, and better control of CO. While this same logic 
could be implemented through the DCS, adding such 
rules through ProcessLink is simple and can be easily 
modified as operating experience and conditions require. 

CombustionOpt also uses expert rules to return biases to 
a known good solution if unseen disturbances affect the 
model’s ability to predict and then to continue optimizing 
when things stabilize.  

A more elaborate example is the scripting of a rule to 
automatically swap in and out the most recently- trained 
and validated neural network models for a particular set of 
mills in service. This is particularly valuable for boilers where 
the mills in service change infrequently and/or where 
combustion behavior is highly sensitive to mill configuration. 

Another application of the ProcessLink Rules Engine for 
CombustionOpt involves dynamically swapping entire 
Optimization Profiles based on applicable goals and/or 
operating conditions. An Optimization Profile essentially 
comprises the “marching orders” for the optimizer: the 
entire set of objectives, constraints, relative priorities, step 
sizes, etc.  

A Winning Combination 
But as I said, we have just begun to scratch the surface 
here. I firmly believe that the ability to wed human 
expertise, inductive modeling and optimization methods 
into a single integrated application is going to profoundly 
change the way generating units are operated.    

However, we must exercise some caution in choosing the 
right technical mix. On one hand, rules allow us to ensure 
that the system response is much more predictable and 
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Continued on page 5

The ProcessLink® Rules Engine: Guiding the Boiler with Your Own Expertise

The Optimization Blog
  Views and News about Electric Power Industry Asset Optimization

Peter Spinney
Market and Technology Assessment
NeuCo, Inc.

An Excerpt from

http://www.theoptimizationblog.com


Ask The Experts: 

NERC CIP Requirements
Q: What is NeuCo doing about NERC Power Plant 
Security Standards, specifically standards CIP-
005 (Electronic Security Perimeters) and CIP-007 
(Systems Security Management)? 

A: The NERC-CIP compliance standards were established 
to protect not only power plants, but all other aspects 
of electric utility operations. There are eight key areas 
(or sections) designed to protect the security of the 
electronic exchange of information for supporting the bulk 
power system. These standards include identifying critical 
cyber assets, developing security management controls, 
training, perimeter and physical security, incident report 
and response planning and recovery plans. 

CIP-005 is all about network firewalls. Traffic that starts on 
the secure side of the firewall and is ‘pushed’ outside is 
generally preferable. The ProcessLink® platform supports 
the push approach for all key network interfaces, which 
provides a high degree of security and flexibility. 

An example of a ProcessLink push technology is the 
Customer Center alert mechanism. Using e-mail protocols, 
the Customer Center staff can be alerted to optimization 
issues without requiring interactive access.  Not only is this 
more secure, but it allows for quicker resolution of issues.

CIP-007 covers a wide variety of system management 
issues, including the use of anti-virus software, password 
management, etc. One of the requirements that 
NeuCo is being asked the most about is security patch 
management. CIP-007 requires that security patches be 
evaluated and applied to all systems inside the firewall 
in a timely fashion. To support this, NeuCo is continually 
testing the latest Microsoft patches. The results of 
these tests are updated weekly in the Customer 
Zone, on our website. Please visit the Customer 
Zone regularly for updates to security patches. To 
date, no incompatibilities have been found between any 
Microsoft security patch and ProcessLink.

Stay Tuned: We will continue to update you on how we 
are addressing NERC security standards in future issues 
of OPTions. Please check the Customer Zone for security 
patch updates.  n

Got Questions for the Experts? Email us at info@
neuco.net with the subject line: Ask the Experts.
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it does the right thing at the right time – always. But 
if over applied, rules-based optimization can lead to 
sub-optimal performance, specifically if the adaptive 
component of the system is not given enough freedom. 

In the words of Vikas Malik, who heads up NeuCo’s 
Customer Center: “In the case of CombustionOpt, the 
rule-based components are best used to help guide 
the optimizer to the optimal solution quickly without 
getting into trouble. The rule-based components are 
like guide bars on a bowling alley. A good bowler (just 
like good models) will always keep the ball (process) 
out in the center (away from constraints). However, if 
the bowler (models) strays, the guide bars can always 
help to get things back on track.”  n

NeuCo Optimization Plant Tour Series: 
Live in Lubbock

Rules Engine, continued from page 4

The latest NeuCo Plant Optimization Tour took place 
in October in Lubbock and Muleshoe, Texas, home of 
Xcel Tolk’s power plant. This series of events showcase 
NeuCo’s optimization solutions in action at a variety 
of generating stations while affording existing and 
potential customers an opportunity to learn from each 
other and NeuCo product experts. 

The 1.5 day October event kicked off with Tolk 
personnel detailing the history of their Boiler 
Optimization project (i.e. integrated combustion and 
sootblowing optimizers) and the benefits achieved 
to date. NeuCo Project and Customer Support 
personnel were also on hand to demonstrate how the 
technology was implemented and the ongoing efforts 
to maximize benefits. 

Attendees also toured the Tolk station with 
opportunities to interact with the plant’s operations, 
engineering and maintenance staff and with other 
plant attendees. 

Listen Online: Boiler Optimization at 
Xcel Tolk Webcast
Hear excerpts from the Tolk Optimization Tour by 
visiting our website and downloading the Boiler 
Optimization webcast featuring David Head of  
Xcel Tolk:  www.neuco.net/webcast/default.cfm

www.neuco.net/webcast/default.cfm
http://www.neuco.net/customers/customer-area/login/?CFID=5009766&amp;CFTOKEN=56096741
mailto:info@neuco.net
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NeuCo Road Report     Taean, South Korea

Earlier this year, NeuCo was selected by 
Korea Western Power Co., Ltd. to install 
CombustionOpt® systems at Units 5 and 
6 of the Taean Thermal Power Plant, in 
Taean, South Korea. We’ve partnered 
with AID Corporation, (who served as 

the agent for Pegasus Technologies on a separate project 
a few years ago) and the Korean Electric Power Research 
Institute (KEPRI) to secure this deal overseas. Currently, 
AID is providing resources to support site work and is 
learning the ProcessLink® technology to complete future 
Korean projects with support from NeuCo.

Doug Bartlett was assigned lead engineer to this project 
and has since made two trips to South Korea. His first 
visit in April was to scope out the project and present 
NeuCo’s solutions to AID and KEPRI. During his second 
trip in October, he worked with engineers from AID and 
KEPRI to deploy CombustionOpt and start the Design of 
Experiments testing phase.  

AID has been a strong partner throughout this project. In 
addition to being Doug’s personal tour guide & translator, 
they oversaw the DCS configuration and conducted 
all the operator trainings. Even though Doug has been 
to Korea several times, AID made him feel welcome 
and greatly contributed to the project’s success. Going 
forward, we anticipate one or two more trips will be 
needed to complete the project.  

We’ve posed a series of questions to the “Road Runner” 
to learn more about his trip:  

What is the importance of this project to NeuCo?  
While this project is a result of a successful relationship 
established by Pegasus (and continued by NeuCo) 
during a pilot project in South Korea, it is the first 
commercial ProcessLink implementation in this country.  
Since most Korean power plants are advised by KEPRI, 

success at this plant may lead to continued demand for 
NeuCo’s services throughout Korea.

Did you encounter any problems integrating 
NeuCo optimizers to the Taean infrastructure?  
We are using both PI and OPC interfaces at Taean, 
which is a typical situation for ProcessLink. Our software 
installed easily and we have not encountered any issues.

Can you elaborate on what will happen during the 
next visit to South Korea?  
CombustionOpt is currently in a testing mode, running 
NeuCo’s Design of Experiments (DOE) optimizer to 
generate data for the neural network models. During the 
next visit, we will begin the transition to full optimization, 
working with AID and plant personnel to make sure 
that the system can run under varying plant conditions, 
optimizing while observing plant constraints.

What are some of the things you enjoyed most 
about South Korea?  
There’s a lot going on there, all hours of the day. The 
streets are always busy, restaurants are crowded, and 
there is a lot of development – new roads, buildings, 
products. The food is very different from what most of 
us are used to, but very healthy. They probably have the 
best Internet system in the world – every hotel has quick 
and easy access.

Did you bring back any souvenirs for your family?  
I picked up a few small jewelry boxes and purses for my 
daughters at the airport.

What was the most interesting meal during  
your stay?  
Probably the octopus soup. The octopi were dropped  
live into boiling water at the table. I was a vegetarian  
that night.


