powitec L90 Esbjerqg: Results

Main parameter:

1 Line for approx. 210.000 t/a throughput
B&W Vglund, Denmark

Turbine 18 MWel, Steam 54 MWth
Average heating value 10,6 MJ/kg

20 employees !

Defined optimisation targets:

- Fully automatic operation for
operators relief

- Reduction standard deviation steam

mass flow

Powitec Intelligent Technologies — Germany
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Reasons for decisions for PiT
Navigator:

- self learning adaptivity

- fast return on investment

- easy handling
- guaranteed results
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powitec |90 Esbjerg: Results

PiT Navigator ON PiT Navigator OFF
Awerage | Standard dev| Awerage | Standard dev
Standard deviation steam 3,2 7,2
Throughput [t/h] 96,5 95
Reduction 850T shortfall 2,4 7,9
Manual intervention burnout control 2,0 4,0
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powitec Long Term Results

September 2008 to March 2009

Powitec Online
Steam set point [t/h] 95,95
Steam actual [t/h] 96,46
Steam actual sd [t/h]

Steam control deviation [t/h]

Steam control deviation [%]

02 [Vol%)] 3,52
02 sd [Vol%] 0,49
CO [mg/Nm3]
CO sd [mg/Nm3]
Burn out line

Burn out line sd i
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powitec Steam production w/wo PIT Navigator

PiT Navigator ‘OFF‘; Steam production: 95 t/h with +/-5 t/h variation
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powitec Steam mass flow distribution

IM-STEAM distribution statistics (SP 95 t/h)
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PIT an (2004-05-06-16.00.00,2004-05-07-11.00.00) —
PIT off (2004-05-05-16.00.00 2004-05-06-11.00.00

Distribution steam mass flow - PiT on
Distribution steam mass flow- PIiT off
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powitec Set-Point Matrix in the Esbjerg ABB DCS

Primary air flow per Grid speed per sector Secondary air distribution
grid sector ﬂ @ ﬂ
Set-point of the N = o A R A T

DCS conroller i _ o I i TN
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Set-point of the PIT
Navigator

El ‘
It is possible to i E - 5 I
take single loops B : i
on manual mode.
The optimiser will
control then

without this
channel

'Auto-pilot’ on/off
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it Powitec set-point correction in the DCS (overview)

.
ALARM | ALARM APC Login  ~ - Screen
DISP INFO sU B Dump

Time Scope: 8 hours Kept Scope: 1 hour

16:00
2005-12-01
|ON‘Name ||Description Attribute |Treatment |Ru|er Time Ruler Value|Current VaIue|Unit ‘Average|FiIter |Time Offset |Form|
[THLA11DFO01K ||ACC prim.lufiflow FR MV Mom = 0|Mmah 0 R L= >
1HLA23DFO01K ||ACC prim.lufiflow 1V MY Mean = —104|Nm3/h 6 oy << | >
1HLA33DFO01K [[ACC prim.luftflow 2V MV Mom - —308|Nm3rh 15 ‘ | >
1HLA43DFO01K [[ACC prim.luftlow 3V MV Mean == —427|Mm3am 71 Current Time
1HLAS3DFO01K | [ACC prim.lufiflow 4V MY Mean 19:48 2005-12-01 0 0[{Km3th 558 Save Trend...
1HLAB3DFO001K |[ACC prim.luftflow 5V MV Mean == 0|Nm3h 12 - " Hide Table |
1
2 =
A 3 Primary air control of the Advanced Combustion
5 Control (ACC) on the left side of the furnace
Please consider the individual set-point limits
. per sector! Here the 8 hour plot
grid display
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powitec Safe achieving of 850°C border in Esbjerg L90

3 Month:
2004-07-01-00.00.00 to 2004-10-01-00.00.00

Time frames with temp. < 850C
PiT ON PIT OFF

2.4% 7.9%

percent of operating time
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powitec Optimised burn out at Esbjerg L90

3 month:
2004-07-01-00.00.00 to 2004-10-01-00.00.00

Direct operator interception during burn out problems
(Temporarily speed reduction grid 5)

PIT OFF PIiT ON

Grid 5 left 4.60% 1.81%
Grid 5 right 4.23% 1.98%

percent of operating time
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powitec Esbjerg, DK: Successful Combustion Optimisation

* More evenly steam mass flow
(Reduction of the standard deviation from 7.2 to 3.2 at 95 t/h)

=> [ncrease of waste throughput
=> Maximised electricity production

» Reduction of operating time below the temperature limit 850C
(7.9% to 2.4% at PiT ON)

=> Better control in keeping the pollution limits
=> Reduction of supportive fuels usage to zero!

* Reduction of manual interventions for burn-out control
(~4% to ~2% at PiT ON) 98,2 % full automatic operation!

=> Ensuring the total burn-out of the waste
=> Reduction of unburned in ash

Powitec Intelligent Technologies — Germany Page 42



powitec Mr. Hansen, Technical Director Esbjerg

e “The commissioning of the ACC does
not need much attention from operators side! “

 “The day to day operation of the system is very easy!”

* “No reprogramming, no readjustments
were necessary during more than 12 month operation!”

e “The maintenance is limited to
clean the cameras lenses all 6 month only!”

"Our plant staff is very convinced
about the PIT Navigator.
It makes the day to day work much easier!”
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