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Improving flexibility of hard-
coal fired power plants by
means of APC
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Major changes in the German energy market

General price level 4

Price volatility ¢

/ g . -

Typical daily price curve —

“Mid-load” operation
not only less operation hours, but also

More frequent load changes

More frequent operation at partial
and even at minimum load

More frequent start-ups
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Chip tuning of power plants
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Kallina calculator
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Kallina calculator

Part 3: Start-Up optimization
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Part 2: Optimization
of underlying control loops
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Notebook #1 Notebook #2
Software: Software:
BBS BBS
Schnitistellen: Schnittstellen:
TCP TCP
STEAG —‘
Netzwerk
®---——- Ethemnet -9
Server
Software:
Portrouter (neu)
BBS
Schnittstellen:
TCP
COM1 |
COM2
Server
®--—— 3
Microbox #1 Microbox #2
Software: Software:
AST AST
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COM1 — COM1 —
COM2Z |— COM2 —
TCP1 TCP1
. TCP2 TCP2
Opti PCs
e . g
Procontrol RS232 RS232
TS01#1 TS01 #2
Gerateadresse: Gerdfeadresse:
ZB. 1,56,6 ZB. 1576
Schinittstelle: Schnittstelie:
COM COM
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Part 2. Optimization of underlying control loops

partly implemented in DCS or in Kallina Calculator
such as, e.g.

Unit control

Pressure control of turbine
Feedwater control
Enthalpy control

Spray water control

Coal feeder control
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Optimization of underlying control loops — coal feeder
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Optimization of underlying control loops — coal feeder
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Part 2: Optimization of underlying control loops — coal feeder
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Part 3: Start-Up optimization

Need for
start-up
optimization

Market More start-
volatility ups

Areas with potential

Reproducibility |  Firing rate

Automated, Reduced fuel
reproducible consumption
start-ups [ start-up time

Manual start-
ups
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Part 3. Start-Up optimization

Issue: limit mechanical stress

AY = Um —9; > f(p)

1()m, measurement

191, measurement

Approaches

* Limit temperature time derivatives

* Limit difference between temperature
measurements

Calculate temperature difference by dynamical
model and limit it by control

AN W A
O O O O O O

SN,

0 20 40 60 80 100
Pressure p [%]

W N
S o

Temperature difference A9 [K]
IN N
o

Admissible range = ——Start-up example
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Part 3: Start-Up optimization
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Part 3: Start-Up optimization
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Part 3. Start-Up optimization

Component 1
Steam temperature
Pressure

Component 2
Steam temperature
Pressure

Further components

v

Set-point live steam
pressure

Set-point live steam
temperature

Dynamical thick wall
models

Thermal stress

v

Set-point firing rate

Set-point live steam
mass flow

P>

Start-up Control

Set-point HPB

Set-points
attemperators
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Part 3. Start-Up optimization
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Part 3. Start-Up optimization
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Part 3: Start-Up optimization
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