A

Power-Gen 2004 Niklasdorf Waste to Energy Power Plant AUSTRIAN ENERGY
& ENVIRONMENT

Start Up and Operating Experience at the
Niklasdorf Waste to Energy Power Plant

DlI. Ingo Tschanun
Dr. Sebastian Kaiser
Contact: sebastian.kaiser@aee.co.at

AUSTRIAN ENERGY & ENVIRONMENT AG

DI. Dr. Michael Resch

ENAGES

TECHNOLOGIES.
FOR FUTURE GENERATIONS. Seite 1



l

Seite 2



A

Power-Gen 2004 Niklasdorf Waste to Energy Power Plant AUSTRIAN ENERGY
& ENVIRONMENT

Design values
Maximum fuel heat rate 40,0 MW
Range of lower heating Value 8,0+ 18,0 MJ/kg
Moisture 10 +40 % (w)
Ash content 10 - 35 % (w)
Fuel flow 8,0-16,0 t/h
Control range 60 =+ 100 %
Bed temperature 630 + 830 °C
Freeboard temperature 800 +900 °C
Boiler Efficiency ( depending on LHV) 87,8+90,5 %

Design Data
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Carbon monoxide CO 50 mg/m3n (%)

Unburned organic carbon Corg 8 mg/m3n (1)

Dust 7 mg/m3n (%)

Sulphur dioxide SO, 20 mg/m3n (*)

Nitrogen oxides NOx as NO, 70 mg/m3n (%)
Hydrochloric acid HCI 5 mg/m3n (})

Ammonia NH, 5 mg/m3n (%)

Mercury Hg 0,01 mg/m3n (%)

Cd + TI 0,01 mg/m3n (3

Dioxins and Furans PCDD/F 0,1 ng TE/m3n (ITEF) (3

Values are related to 11 % O2 content in dry flue gas and are half hour average values (1)
or average values over the sampling time (2).

Emission Limits
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ECOFLUID - Boiler
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The process characteristics of the ECOFLUID AE&E bubbling bed are:

A substoichiometric primary air supply through the air distributor to control the
bed temperature (approx. 30% of the total combustion air)

Recirculated flue gas mixed to the primary air to keep the fluidising gas flow
sufficient

A proper designed secondary air system feeds the balance of the required
combustion air above the fluidized bed resulting in an excellent burnout in the
post-combustion chamber

An additional secondary air and flue-gas recirculation supply installed at the
freeboard level for additional temperature control.
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Riser tubes

EcoFluid Boiler

Economiser 4.5

Main fuel

s

Ash discharge Eco - Pass

= - Ash discharge 2nd/3rd pass
Bed ash hoppers’ ‘ L
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Live steam flow 46,6 t/h
Live steam pressure 44 barg
Live steam temperature 400°C
Flue gas exit temperature 170+/-10°C
Feed water temperature 130°C

Boiler Design Data
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Fuel Receiving and Storage
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TECHNOLOGIES. Bed Drain Material
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Bed Plugged with Wires and Coarse Material

FOR FUTURE GENERATIONS. Seite 12

TECHNOLOGIES.




/AN

Power-Gen 2004 Niklasdorf Waste to Energy Power Plant AUSTRIAN ENERGY
& ENVIRONMENT

.’I-"ﬁ &
b
B
?_

TECHNOLOGIES. Material Removed from the Bed Area
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TECHNOLOGIES. Slag Removed from Furnace
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TECHNOLOGIES. Radiation Pass
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TECHNOLOGIES. Fouling Final Super-Heater
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Typical raw gas emissions of the fluidized bed combustion are listed below.
The values are related to 11 vol% Oxygen in dry flue gas.

Carbon monoxide CO 5 mg/m3n

Sulphur dioxide SO, < 50 mg/m3n
Nitrogen oxides NOx as NO, 200 - 300 mg/m3n
Hydrochloric acid HCI 700 — 1500 mg/m3n

Typical Emission Results of the Fluidized Bed Combustion

TECHNOLOGIES.
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Anlagenkennzeichen Klartext uG Wert 0G Einheit  Leseldinie
10HBK10CTO01 XQO1 Untere Bett Temp 1 0.000  632.170 1200.000 *C 617.540
© 10HBK10CTOO02 XQo1 Untere Bett Temp 2 0.000 637 .450 1200.000 °C 625.900
7 10HBK10CT003 XQO1 Untere Bett Temp 3 0.000 628.210 1200.000 “C 620.290
% 10HBK10CTO04 XQO1 Untere Bett Temp 4 0.000 638.770 1200.000 °C 626.670
% 10HBK10CTOO05Z XQO01 Obere Bett Tn-p 1 0.000 627 .550 1200.000 °C 615.780
@ 10HBK10CTO06Z XQ01 Obere Bett Temp 2 0.000 637 .450 1200.000 °C 625.130
ﬁ 10HBK10CTO07Z XQO1 Obere Bett Temp 3 0.000 623.810 1200.000 °C 615.230
l 10HBK10CTO08 XQ01 Obere Bett Temp 4 0.000 640.310 1200.000 °C 628.870
7 10HBK20CT914Z XQO01 MWt BrnKam Temp 0.000 846.558 1200.000 °C 863.035
%ﬁ 10HBK10CT9203 XQO1 MWt Freiraum Temp 0.000 917.620 1200.000 °C 906 .885
F<lF B N - - A
TECHNOLOGIES. Bed Temperatures at Start Up and Controlled Operation
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Anlagenkennzeichen Klartext uG : Wert 0G Einheit Leselinie
B 10HLADICF001 XQO1 DurchfluB PrimLu 0.000  7510.000  20000.000 Nm3/h 8307.500
B 1OHNF15CF001 XQOl HD Rezi Durchfluf 0.000 9585.000  40000.000 Nm3/h 8737.500
B 10HLA40CF001 XQO1 Durchfluss SL 0.000 25547.500  40000.000 Nm3/h 25146.000
B 10HNF1O0CF001 XQO1 ND Rezi Durchflud 0.000 14148.000  40000.000 Nm3/h 14022.000
10HHGO2CFO01 XQO1 Erdgas zu FR Brenner 0.000 0.000 3000.000 Nm3/h 0.000
' 10HHGO3CF001 XQO1 Erdgas zu NBK Brn 0.000 0.000 3000.000 Nm3/h 0.000
10HTASOCFO01 XQO1 Me RG v Saugzug 0.000 67634.016  80000.000 Nm3/h 57298.562
7 10HBK10CT903 XQO1 MWt Freiraum Temp 700.000  903.485 1200.000 °C 915.530
# 10HBK45CQ001 XQO1 02 Austr 3 2 0.000 4.345 15.000 vol% 4.252
77 10HNE10FQOO2 XQ01 Sauerstoff 0.000 6.090 15.000 Vol.% 7.087 ‘
F=<IN I I - - -0
TECHNOLOGIES. Primary / Secondary Air Flow and HP FGR Flow

FOR FUTURE GENERATIONS. Seite 19
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Anlagenkennzeichen Klartext uG Wert 0G Einheit  Leselinie

| 10HBK10CT009 XQO1 Freiraum Temp 1 0.000  894.850 1200.000 *C 902.110
© 10HHGO2DF001 XQ20 FR-Brn. Feuerleistung 0.000 0.000 20.000 Mw 0.000
7% 10HHGO3DFOOL XQ20 NBK-Brn. Feuerleistung 0.000 0.000 20.000 M 0.000
. 10HBK20CTO11Z XQOl1 BrnKam Temp 1 0.000 872.080 1000.000 °C 864.930
# 10HBK20CTO13Z XQO1 BrnKam Temp 3 0.000 894.850 1000.000 °C 892.760
7 10HBK10CT802 XQO1 Wt obere Bett Temp 0.000  626.753 700.000 *C 620.800
10HAHS0CFO001 XQO01 Frischdampfmenge 30.000 46.156 90.000 t/h 44.572
I 10HBK10CT005Z XQO1 Obere Bett Temp 1 600.000  621.060 1600.000 °C 606.320
7 10HLA40DFO01 XQO04 Durchfluss SL 0.000 2.000 2.000 0..2 2.000
7/ 10HBK45CQ001 XQO1 02 Austr 3 Z 0.000 4.345 15.000 vol% 4.252

=l I I - -
TECHNOLOGIES. Bed Temperature, PCC Temperature and Live Steam Flow
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Anlagenkennzeichen Klartext uG  Wert oG Einheit Leselinie

B 10HNE10FQO04 XQO1 Kohlenmonoxid, normiert 0.000 4.104 100.000 mg/Nm3 4.518
. 10HTA70CQO01 XQO2 NOx v SCR 11%02 korr. 0.000 278.064 500.000 mg/Nm3tr 225.807
10HBK45CQ001 XQO01 02 Austr 3 Z 0.000 5.208 10.000 vol% 4.935
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TECHNOLOGIES. Emission Values for CO, NO, and O, Content in the Flue Gas
FOR FUTURE GENERATIONS.
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75 MWth CFB-Boiler for
SW Neumiunster, Germany

« HP steamflow 97t/h
« HP steam temperature 470 °C
« HP steam pressure 66 bar

« Design thermal output 75 MW
» Max. load with gas/oil 75 MW
- Load range 40 - 110 %

« Fuelrange (LHV) 10 - 30 MJ/kg

TECHNOLOGIES.
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75 MWth CFB-Boiler for

TECHNOLOGIES. SW Neumiunster, Germany
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Thank you for your attention —
Sebastian Kaiser
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