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WTE plant MVA BonnWTE plant MVA Bonn

Description:
Operational: 05. Mai 1992
3 lines, in total 211.000 Mg/a throughput
Average calorific value: 9 MJ/kg
VonRoll grate, prisma-shaped beam 
32 t/h throughput per line
505 MWh steam for the neighbouring heat 
generating plant HKW Nord (87,6 Mio kWh 
electricity & 206 Mio kWh heat)

Reasons to use the PiT Navigator:
- Installation was done parallel to the 

existing control system 
(Redundancy)

- Self learning adaptivity
- Achievement of targets was 

guaranteed

Optimisation targets:
- Reduction of standard deviation by 

0,1 t/h steam (compared to former 
control)

- Standard deviation steam 0,75t/h 
(@ set point of 32t/h)

- 94% of steam values have a 
deviation of less than 1.5t/h
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Siemens 
Teleperm M 

PiT Database

Best allowed actuator vector as set point

Modbus

Process result 
evaluation

Data pre-
processing

PiT NavigatorPiT Navigator
- self learning
- adaptive
- non – linear
- predictive
- Automatic 
data selection

- Independent 
exploration

- 24/7 focused 
on targets

Simulation

Training

Control

+ Throughput 70%
- Steam variatn. 16%
- CO 9%
- NOx 5%

Image processing: 
‘Pattern recognition’

PiT Navigator at MVA BonnPiT Navigator at MVA Bonn

Limit values, set points, 
Optimisation targets and priorities
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PiT Navigator screen Shot: Actuator variablesPiT Navigator screen Shot: Actuator variables
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PiT Navigator screen shot: Measured variablesPiT Navigator screen shot: Measured variables
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PiT Navigator screen shot: Actual status of camerasPiT Navigator screen shot: Actual status of cameras
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PiT Navigator screen shot: Visualisation ofPiT Navigator screen shot: Visualisation of
measured variablesmeasured variables
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Video picture as shown in the control roomVideo picture as shown in the control room
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Control by breakdown of targets whileControl by breakdown of targets while
considering adjusting rangesconsidering adjusting ranges

Sub-ordinate targets:

• Minimisation of the steam variation, 
achieving an increase in steam

• Optimisation of burn out line and 
temperature on grate 4

• Pressure on zone 1

• CO, O2, NOx



Powitec Intelligent Technologies – Germany Page 83

• Feuerendlinie = 1.14
• daher < Sollwert von 1.20
• Das Feuer ist ein bisschen zu kurz

Automated analysis and control of the burnout lineAutomated analysis and control of the burnout line

• Burn out line = 1.60
• Fire is to long

• Burn out line = 1.14
• < set point of 1.20

• fire is a little to short
Automated and permanent burn out line control 
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Test Test resultsresults

0,08%107,72107,81Average (calorific value x average throughput)

10,2410,19Average calorific value [MJ/kg]

0,57%10,5210,58Average throughput [t/h]

4,25%7,537,21Standard deviation SO2 [mg/Nm3]

-33,33%7,5010,00Average SO2 [mg/Nm3]

10,99%17,3815,47Standard deviation NOx [mg/Nm3]

-0,41%92,0992,47Average NOx [mg/Nm3]

43,75%6436Duration CO > 50 mg/Nm3 [min]

5,85%6,155,79Standard deviation CO [mg/Nm3]

-3,44%10,4610,82Average CO [mg/Nm3]

-0,48%8,308,34Average O2 in flue air [%]

1,51%29,2329,67Average lowest steam per day [t/h]

2,67%35,5534,60Average highest steam per day [t/h]

32,0432,05Average steam [t/h] (at set point=32t/h)

77,52%12,90%2,90%Control deviation steam > 1,5 t/h [%] (at set point =32t/h)

35,64%1,010,65Standard deviation [t/h] (at set point=32t/h)

2. week: 29.09-05.10 + 
4. week: 13.10-19.10

1. week: 22.09-28.09 + 
3. week: 06.10-12.10.

Test period

Improvement 
in %

Old systemPowitec

Guaranteed: 0,9

Targets 
over-
achieved

More Plastic
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Test resultsTest results

With Powitec Without Powitec

Result: With the PiT Navigator ON, more values are near to the set point of 32 t/h and the number of values with deviation was largely reduced. 
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Results of set point increase to 33 Results of set point increase to 33 t/ht/h steamsteam

2,68%107,40104,96104,6
Average (calorific value x 

throughput)

10,1810,1910,24Average calorific value [MJ/kg]

3,04%10,8410,5810,52Average throughput [t/h]

2,53%7,3110,007,50Average SO2 [mg/Nm3]

2,99%89,3492,4792,09Average NOx [mg/Nm3]

56,25%283664Duration CO > 50 mg/Nm3 [min]

5,54%9,8810,8210,46Average CO [mg/Nm3]

9,40%7,528,348,30Average O2 in flue gas [%]

3,09%33,0332,0532,04Average steam [t/h]

92,25%1,00%2,90%12,90%
Control deviaition steam  > 1,5 

t/h [%]

45,54%0,550,651,01Standard deviation steam [t/h]

12.11-26.11
22.09-28.09 

+ 06.10-
12.10.2008

29.09-05.10 
+ 13.10-19.10

Test period

Improve-
ment %

Powitec set point 
=33 t/h

Powitec
set point =32 t/hOld systemValue

Though the set point was increased, the standard deviation steam was decreased!
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Results of set point increase to 33 Results of set point increase to 33 t/ht/h steam steam 
(Nov & Dec 2008)(Nov & Dec 2008)

With Powitec
Set 32 t/h

Without Powitec

With Powitec
Set 33 t/h

Set point +/-
0,5 t/h: 63% of 
values

Set point +/- 0,5 
t/h: 60% of 
values

Set point +/-
0,5 t/h: 40% 
of values

With Powitec: 
Smooth and 
stable operation 
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Development set point increase to 33 Development set point increase to 33 t/ht/h

-0,59%106,84107,47Average (calorific value x throughput)

9,4510,16Average calorific value [MJ/kg]

6,72%11,5910,86Average throughput [t/h]

35,48%4,607,13Average SO2 [mg/Nm3]

0,07%90,4190,47Average NOx [mg/Nm3]

-38,02%13,9410,1Average CO [mg/Nm3]

-2,54%7,667,47Average O2 in flue gas [%]

0,09%33,0033,03Average steam [t/h]

66,67%0,40%1,20%Control deviation steam > 1,5 t/h [%]

-14,29%0,640,56Standard deviation steam [t/h]

01.12.08-31.12.0812.11.08-28.11.08Test period

Improvement %
Powitec set point =33 

t/h
Powitec set point 

=33 t/h
Value

1. Despite a decreased calorific value and increased standard 
deviation, peaks in steam were reduced.

2. The PiT Navigator independently adapted to the change of 
waste quality. The reduced control deviation shows an 
increased „knowledge“ of the self-learning PiT Navigator.
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Conclusion by MVA Bonn Conclusion by MVA Bonn 
• Acceptance 

• Management, through: 
• Results
• Outstanding support of Powitec

• Operators: Through positive experience

• Relief of workload
• Operators can concentrate on trouble-shooting instead doing routine 

jobs

• Achievement of targets: 
• More even, smooth operation
• Increased throughput, by 3-4%
• Reduced emissions: 

• CO   – 3,4%
• NOx – 1,8%
• SO2 – 4,9 %

• Consequently: 
• Purchase order for installation on line 1, to be operational in March 

2009
• Purchase order for installation on line 3, to be operational in Sept. 2009


