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Power Plants

Ironbridge (E.ON)

• 2 x 500 MW wall-fired

West Burton (EDF)

• 4 x 500 MW tangentially-

fired
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Business Case

• Minimization of start-up 

costs

• Most significant start-up 

cost is plant damage 

(reduced lifetime)

• Therefore greatest 

benefits are obtained by 

minimising plant damage 

during start-ups

Start-up Costs

Damage Fuel

Power Water
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Main Objective

Minimum duration

Damage Fuel

Power Water

Minimum damage
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Minimizing Plant Damage

• Prevent excessively high 

temperatures
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RTP

Minimizing Plant Damage

• Prevent excessively high 

temperatures

• Prevent excessively high 

rates of change of 

temperature

Confidential and Proprietary 6



Minimizing Plant Damage

• Prevent excessively high 

temperatures

• Prevent excessively high 

rates of change of 

temperature

• Prevent excessively high 

temperature differences 

between steam and metal 

when re-establishing 

steam flows

Confidential and Proprietary 7

MatchedMatched MismatchedMismatched

Cold Metal
Hot Steam

Hot Metal
Cold Steam

∆∆TT

++

00

--



Good planning is needed

• The minimization of plant 

damage requires that unit 

start-ups are well planned

• Enough time must be 

allowed for purging and 

establishing initial firing

• Enough time must be 

allowed for achieving 

temperature matches
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Good execution is needed

• The minimization of plant 
damage requires that unit 
start-ups are well 
executed

• Actions must be 
performed at the correct 
time in order for boiler 
and turbine to be ready at 
synchronization

• Parallel activities must be 
precisely coordinated
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Good Planning & Execution

• Design approach defines the 

start-up procedure as a project 

plan (Gantt chart)

• It goes further than MS Project 

by adding actions and checks 

to each task

• Plan is then automatically 

updated and executed in real-

time at start-up

• Task durations are calculated 

based upon the state of the 

unit
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Minimize 

thermal shocks

at final 

superheater

outlet
Avoid tube 

leaks in initial

superheater 

sections
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Consistency permits further 

optimization
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Main steam temperature
during a manual start-up
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Severe shock damage

when main steam drain

is opened too early

Severe shock damage

when main steam drain

is opened too early
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Main steam temperature
during an automated start-up

Time (1 division = 30 minutes)
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Correct planning of the

warming phase and

shock is eliminated

Correct planning of the

warming phase and

shock is eliminated
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Oil Burner Controller

for Wall-Fired Units
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Intelligent Oil Burner Control
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Scope of Automation

• All automatable tasks from topping up drum all 
the way through to minimum load, including:

– preparing & purging the gas passes

– inserting & managing oil burners

– inserting & managing coal mills

– actively controlling pressure & temperatures

– establishing cooling water systems

– pulling vacuum

– running up the turbine

– engaging desuperheater sprays
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Implementation Details
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Unit Control Desk

Plant PLC’s

Unit Process

Control Servers

STARTIM

Workstation
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Commercial implications of 
inconsistent start-ups 
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MWh Shortfall
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The case for automating
complex manual procedures
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In Summary

• Consistent, low damage start-ups have been 
successfully achieved through:

– An appropriate technical approach

– The design of best practice start-up procedures

– The precise and reliable automated execution of 
these procedures

• Achieving consistency allows further 
optimization benefits to be realized

Confidential and Proprietary 23



RTP

24Confidential and Proprietary


