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Overview

• OMU’s Elmer Smith Station

• Optimization Goals

• Combustion Optimization

• Sootblowing Optimization

• Need for Global Approach



OMU Elmer Smith Station (ESS)

Largest Kentucky municipal 
electric/water system 

Serving the community 
for 106 years 

2 coal-fired units, 
416 MW



Overview of OMU Units

OMU Unit #1

• 155 MW Cyclone
• Coal – bituminous, 12-

16% ash, 2-4% sulfur; tire 
waste – < 5%

• SCR – ozone season
• ABT, OFA, Scrubber
• DCS – Metso
• Historian – PI
• NeuCo Optimizers

OMU Unit #2

• 290 MW T-Fired
• Coal – bituminous, 12-

16% ash, 2-4% sulfur

• SNCR – ozone season
• ABT, OFA, Scrubber
• DCS – Metso
• Historian – PI
• NeuCo Optimizers



OMU Optimization Goals
• To be able to make tradeoff decisions that are truly optimal

• To roll up all of our information sources to paint a broad picture to 
understand:
– What tradeoffs we’re making
– What we can achieve operationally
– Where we’re operationally limited
– How equipment changes impact:

- Efficiency
- Operations Costs
- Maintenance



Optimization Systems Deployed

ProcessLink® Platform

PerformanceOpt®

CombustionOpt®

SootOpt®

Dynamically directs boiler cleaning actions 
to achieve unit reliability, efficiency and emissions goals

Pinpoints efficiency and capacity 
bottlenecks and their impacts

MaintenanceOpt®
Streamlines detection, diagnosis 

and resolution of equipment 
and process anomalies

Optimizes fuel and air mixing
to reduce emissions and

improve efficiency



Combustion Optimization @ ESS #2

• Goals: 
– Reduce operating costs via improved boiler efficiency 
– Reduce NOx emissions
– Better SH/RH steam temperature control



SootOpt @ ESS #2

• Goals:
– Get steam temperatures closer to setpoint
– Lower spray flows
– Lower exit gas temperature
– Reduce opacity excursions
– Better coordinate compressed air use
– Improve consistency
– Run each blower at least once a shift

• Situation:
– PLC based soot blowing control system
– 43 IRs, 16 IKs and 4 AH blowers
– Shared SB air supply sources between units
– Prevailing soot blowing guidelines:

- Clean based on operator’s judgment
- Clean at least once per shift



CombustionOpt Deployment

• Configured to bias fuel and air controls in closed loop

• Integrated with Max 1000++ DCS

• Adaptive models of NOx, RH temps, O2 Probes, Mill Dp

• Trying to balance SCR Inlet NOx and RH temps was a primary challenge on 
Unit 1, also steady out SCR Inlet conditions

• Unit 2 is an SNCR unit, so during NOx season COpt had model using chem
flow

• Usual Home Page and Analysis drill down views



SootOpt Deployment

• SootOpt configured to control actuation of individual sootblowers in 
closed-loop

• Adaptive NN + heuristics to balance tradeoffs between plant specific 
optimization objectives

• Adaptive device selection technique to identify most effective blowers 
for the desired objectives

• Heuristics to ensure minimum blower actuations

• SootOpt homepage and drill-down views

• Utilizing cleanliness factors from PerformanceOpt

• SootOpt and CombustionOpt share model inputs, models



SootOpt with 
OPC Client

Process Data

PI Historian

Metso DCS

PLC

HMI,
OPC Server

Soot Blowing 
Control System

Sootblowers

SootOpt Control 
Actions

Plant and Optimizer Data to 
Operators and Engineers

Remote NeuCo Access for 
Monitoring and Adjustment

Unit 2 Sootblowing System Overview



Integrated Boiler Optimization



Integrated Boiler Optimization



CombustionOpt Home Page



CombustionOpt Analysis


