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KWM I Upgrade of Hard Coal Fired
e —— Power Station Mehrum in 2003



A Benson-type boiler ; one-stage re-heater,
(made by Steinmdller) ; Electrostatic Precipitator, commissioning 1979
A Hard coal ; 48 burner / 6 mills
A Load : 1.711 MWth (thermal)
A HP pressure/- temp. ; 201 bar /535 °C
A re-heat pressure/- temp. ; 41 bar / 535 °C
A Steam-flow ; 2.100 t/h
A Cooling water : 21/ 41°C
A Brutto performance : 750 MW
A Netto performance : 690 MW
A Operating hours : 156.042 h
A Brutto-, Netto-generation : 86,748 GWh, 80.162 GWh
A Hard coal-, sewage sludge combustion : 28.414.900t, 213.950t
A Fly ash-, CaSO,-production ; 2.682.9541t, 976.880t
A Starts ; 4.290
KWM Key Figures Unit 3

Kraftwerk Mehrum GmbH




AScope of efficiency increasing in 2003
ARetrofit of Turbine
APreheating of combustion air through heat recovering
ARetrofit of cooling water tower

ATechnical results and COz2 reduction

Alnvestment

AShorten the overhaul

AEconomy and added value

‘ I!<ﬂ\/\/k|h\ﬂilhm - I Content of Presentation



Main steam conditions & mass flow: 191 bar /530 °C / 2100 t/h
Condenser pressure: 57.5 / 86.3 mbar

Power output: 720 MW / 750 MW (before / after modernization)
First commissioning: 1979

HP Turbine modernization: 1986

Total modernization: 2003
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‘ KWM I Scope of Turbine Modernization



T4 blading => 3DS blading
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‘ KWM I
Kraftwerk Mehrum GmbH

Blading Efficiency Improvement



HP Modernization
- 3DS/3DV blading
- Low reaction stage at inlet area

- Negative trend of shaft diameter

- Optimized diffusor contour

Effect:

- Avoiding leakages, lower
Temperature in the piston area

- Efficiency increase

- Optimization of flow

- Longer blades

Flaeche

- R 3DS rotating blade 3DS stationary blade ALow reaction stage

KWM HP Turbine Modernization

Kraftwerk Mehrum GmbH




IP Modernization:
- 3DS blading

- Low reaction stage at inlet area Iig_*']!ﬂ
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- Optimization of flow path at inlet section

Effect:

- Optimization of flow and avoiding leakages
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- Lower shaft temperature at shaft surface

=> Efficiency increase !
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ALow reaction stage

‘ KWM I IP Turbine Modernization
Kraftwerk Mehrum GmbH



LP Modernization:

- Larger exhaust area 6.3 m?2 => 8.0 m?

- Twisted drum stages

- Optimization of inlet flow area

Effect:
- Minimizing exhaust losses
- Minimizing blade losses

- Reduction of inlet pressure loss

=> Efficiency increase!

28D design
Antegrated z-Shrouds
Aine exit adge

KWM LP Turbine Modernization

Kraftwerk Mehrum GmbH
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Extermination of working capacity of flue gas by
means of water injection A cooling of flue gas
temperature from 150 °C to 85 °C before FGD

382°C
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™54 kgis \ REAL
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K\WM Air Preheating through Turbine Extraction
Kraftwerk Mehrum GmbH Steam A4 (100 % LOad)
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Principle of Heat Recovering System




Aheat recovering capacity ~ 30 MW,

Aincrease of net output ~ 6,5 MW, increase of efficiency ~ + 0,37 %-points
Adecrease of coal consumption ~ 11.570 tSKE/a

Adecrease of CO2 ~ 31.000 tCOz/a calculated in case of 3.400 GWh/a

Dampfheizung
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KWM Air Preheating through Heat Recovering
Kraftwerk Mehrum GmbH (100% Load)



Flue Gas Cooler
(Plastic Tubes)

Flue Gas
from ESP

Acid:
HF, HCI, H,SO,

KWM Condensation of Acid and
M Fly Ash Contamination is the Challenge



Hastelloy: Stainless Steel: || G-Flon*:

Ni-basis alloy With plastic Pipes of fluor plastic
z.B. A59, C22 jacket with the best results

KWM I Experiences / Test Results of Pipe Material
—— R ESiStance against Acid and Contamination
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‘ MM _— I Components of Flue Gas Cooler



Boiler house  Fly-ashsilo ESP Desulfuration

‘ l<ﬁ\/\/k|h\n/|h _— I Installation of Heat Recovering System



‘ KWM I Upgrade of Cooling Water Tower!
Kraftwerk Mehrum GmbH BUt not |n thIS Wayl



Neue Rieseleinbauten, Tropfenabscheider,
xrafwerk vehrum cmo | VWasserverteilungsrinnen und Sprihdtsen




‘ KWth - I Efficiency: Old A New



