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Overview

#) JOLICH

59 lignite boilers at 19 locations with
19.8 GW net capacity

82 hard coal boilers at 41 locations
with 26.7 GW net capacity

Operators:

* Uniper, EnBW, RWE, STEAG,
Vattenfall

« 38.5GWvon 46.5 GW

More load changes due to privileged
infeed of renewable energies into
power supply

Potential risk of boiler shutdown due
to corrosion and deposit buildup
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VerSI-EM

Prediction of Deposit Formation via
Thermochemical Modelling and CFD Modelling

Basic Experiments and
Thermochemical Modelling
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Schedule IEK-2/GTT ‘!)JULICH
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First simple SimuSage model

Analysis of hard coal

Analysis of lignites

Analysis of biomass and blends

Load change experiments

Final extended SimuSage model




Experimental setup O JULICH
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Furnace Wlth fOUl’ tU bES Temperature Profiles Four Tubes Furnace
» Cyclic load change
» Different temperature profiles

» Same integrated temperature

» Same flue gas atmosphere
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X-ray diffraction

SEM/EDX

Compressive Strength Test

Hot Stage Microscopy

Ash pellet

Initial deformation
temperature

Spherical temperature
Fluid temperature
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XRD Results

Minerals [Ma.-%] (raw coal without x-ray amorphous phases)
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XRD Results
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Hard coal ashes
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XRD Results #) 0LICH
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Temperature [°C]

T I~ T T T LI L) 1 I T T T T T 1 - . § T T 1
0O 10 20 30 40 50 60 70 80 9 10 20 30 40 50 60 70 80 90 0O 10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
Measuring time [h] Measuring time [h] Measuring time [h] Measuring time [h]

V4 SKP 12kN R1 V4 SKP 12kN R2 V4 SKP 12kN R3 V4 SKP 12kN R4

3 v

IA=CZBSD WD =103mm FZHEK /2015 EHT=1500KV  SignalA=CZBSD  WD=100mm FZIIEK /2016 EHT=1500KV  SignalA=CZBSD WD =100mm FZIEK /2016 EMT=1500K/  SignalA=CZBSD  WD=100mm

FZHEK /2016 FZIEK (2016 FZHEK /2015

<«

EHT=1500kV  SignalA=CZBSD  WD=100mm FZIEK /2016 EWT=1500KV  SignalA=CZBSD  WD=10.0mm opm FZHEK /2016 EMT=1500kV  SignalA=CZBSD WD =100mm
—




JULICH

FORSCHUNGSZENTRUM

Weight change
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Density change A ) JULICH
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Hard coals
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Compressive strength
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Compressive strength [MPa]
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Compressive strength 4 JULICH

FORSCHUNGSZENTRUM

Russian Coal
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Compressive strength 4 JULICH
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Russian Coal
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Compressive strength
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Correlations
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Simulation
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Simulation
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Intensive analysis of five important hard coals
Different key minerals

Flue gas catalyses crystallisation

Peak temperature of importance

Load change sensitivity demonstrated

vV V V V V V

Concept model for solid fuel combustion
Includes a kinetic bypass, CFD, and viscosity
calculations
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