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Acid Rain Program

National Ambient Air Quality Standards (NAAQS) for SO,,
PM, and ozone

New Source Review

New Source Performance Standards

The Regional Haze Rule

Cross State Air Pollution Rule (Supreme Court ruling 6/14)
Clean Air Interstate Rule (While CSAPR being ruled upon)
Expanded Ozone Transport Corridor

Greenhouse Gas Rule for New Sources

Greenhouse Gas Standards for Existing Plants

MATS
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ProcessLink® Platform and Applications

Closed-loop Systems Control & Optimization

Real-time Monitoring and Decision Support
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& | CombustionOpt® SootOpt® Process Health & Equipment Health &
IS Thermal Efficiency Reliability
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ProcessLink® Engine
Optimization services Modeling services Monitoring services
% Adaptive Neural Networks
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A Requires all plants to reduce hazardous air pollutants and increase
efficiency to mitigate unmeasured air toxins

A
A

Quantitative HPS limits for Hg, acid gases and toxic metals

Requires boiler tuning performance measurement every 3 years starting in 2015

A Generators are investing in HAPS mitigation to control Hg

A

A

ACI/DSI, baghouses, FGD, SCR are complicating operations, compliance and
finances

Total plant operations subject to large leaps in complexity and severity of operational,
compliance and financial consequences

A Work Practices impose a new level of risk
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Poorly defined tuning, testing, record retention requirement for all coal boilers by April
2015 and every 3 years thereatfter; remedies (repair/replace/fine) are poorly defined

Unique 1 year deferral, four year cycle and simplified testing standard offered to
generators using a neural network to optimize for NOx and CO
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ProcessLink® Enabled Responses to MATS

A BoilerOpti MATS Edition optimizes the boiler and the back end as
one integrated system

A Comprehensive boiler optimization is the basis for hopper to stack optimization
A Downstream systems integrated into control challenge
A Optimized individually and integrated into single system through ProcessLink

BoilerOpt®
CombustionOpt® SootOpt®
MATS Edition

Back End Optimization

A CombustionOpti MATS Edition: focused version of the industry leader
A Neural optimization of NOx and CO qualifies for favored treatment
A Focused goals and technologies ensures fast delivery, installation and acceptance
N A Integrates neural networks with MPC to gain significant NOx and CO benefits
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MATS Work Practices:

Limited Guidance and Significant Risk

A MATS deals with unmeasurable emissions by requiring coal units to
demonstrate that they have optimized boiler operation

A EPA requires coal generators to tune boilers, test boilers and retain results for
EPA inspection

A Testing and tuning begins April, 2015
A Vagueness of the Work Practices introduces risk
A Testing and tuning are not defined i PTC 4? Tuning standard?
A Consequences are not defined i is repair required? When?
A Potential impacts on your organization
A Who will tune boilers? i internal, external resource availability
A Can the entire industry tune and test at the same time?

A What is the consequence for demonstrating sub- optimal performance?
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MATS Work Practices:

EPA Defines Options for Optimizing

A Optimizing for NOx and CO
A Burners
OFA
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Concentric firing system improvements

Neural network or combustion efficiency software

Control system calibrations

Adjusting combustion zone temperature profiles
Add-on controls such as SCR / SNCR

A EPA gives neural optimization for NOx and CO special status

A
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Generators using a neural network to optimize NOx and Co in normal operations

A
A
A

Can defer initial testing/tuning until April 2016
Perform subsequent testing on a four year rather than a three year basis

Fulfill the testing requirement by reporting CEMS data with and without the
optimizer in service
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MATS Work Practices:

Limited Guidance and Significant Risk

A MATS deals with unmeasured emissions by requiring coal units to
demonstrate that they have optimized boiler operation

A EPA requires coal generators to tune, repair and test boilers
A Generator retains results for EPA inspection

A Testing, repairing and tuning begins April, 2015, repeats every three years

A Vagueness of the Work Practices introduces risk
A Testing, repairing and tuning are not defined i PTC 4? Tuning standard?

A Consequences are not defined i Fines?

A Potential impacts on your organization
A Who will tune boilers? i internal, external resource availability
A Can the entire industry tune and test at the same time?
A What is the consequence for demonstrating sub- optimal performance?
A Will third parties sue based on what EPA discovers?
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CombustionOpt MATS Edition

A CombustionOpti MATS Edition

\ Neural optimization of NOx and CO qualifies for favored treatment

Focused goals and technologies ensures fast delivery, installation and acceptance
Integrates neural networks with MPC to gain significant NOx and CO benefits
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Limited scope enables industry best price

A Defers initial boiler inspection and tune-up by one year
\ Learn how EPA enforces rule for those not employing neural optimization

Better plan for initial tune-up and associated repairs

Mitigate supply chain risks

Avoid or defer outage associated with tune-up

Reduce measurement protocol to single before vs. after average
Give third parties other targets
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CombustionOpt® SootOpt®

MATS Edition

Back End Optimization

W Neuco SCR FGD DSI / ACI
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A New processes introduce new trade-offs in total system operations

Operational Tradeoffs Financial Tradeoffs
Balances Goals v Points Balances Goals v Points
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ESP
507 100 points

ACI / DSI Systems
201 40 Points

SCR /SNCR
107 50 Points

Combustion Process Sootblowing Operations
307 100 Points 2007 300 Points
FGD
107 20 Points
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Boiler & Back-End Process Causality Chain

!ﬂ

ressure

Proprietary and confidential

The Optimization Standard™



s O SREN

A Integrates the two central processes in all coal boilers §\
A Fuel / air mixing

A Soot cleaning

A Pursues multiple objectives simultaneously

A Heat rate A Steam temperatures A APH Inlet / Outlet
A NOx i LOl ' temperatures

Avoid slagging / derates
Prevent tube ruptures

A CO A Attemperation sprays

A Eliminates islands of control
A Actions taken must be considered in context of total boiler objectives and processes
A DCS /PLC control islands must be broken down
A Technologies used must be right for individual processes and must act cooperatively

A Establishes a steadier, more predictable, better performing base
A For all downstream operations
A For improving value / boiler performance over time
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CombustionOpt Optimization

A Results achieved through Optimal mixing of fuel and air through MPC,
adaptive neural networks and condition-based rules
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NOX reductions of 10-15%

Boiler efficiency increase of 0.5% - 1.5%

CO controlled to desired limit

Better ramping and load-following performance

Reduced opacity excursions
Better control of LOI
Better adherence to fan and

Improved situational awareness
insight

Avoided tail-chasing behavior
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Soot/Boiler Cleanliness Opt

A Real-time closed-loop optimization of boiler cleaning equipment
using expert rules, thermal calculations and neural networks

Reduced and more tightly controlled APH temperatures
Improved SH and RH steam temperature control
Reduced attemperation sprays

Heat rate reduction of 0.75% - 1.50%

Incremental NOx reduction of 2.5% - 5%

Avoided opacity excursions

Reduced blowing of 10% - 35%

Avoided thermal stress from blowing
clean surfaces

Fewer tube-leak failures

Improved situational awareness
and process insight
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