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Data sheet ORC / nominal conditions (final design)

Thermal water inlet temperature 106 °C
Thermal water outlet temperature 70 °C
Thermal water flow rate 81,7 kg/s
Thermal capacity 12.400 kW
Cooling water flow rate 340 kg/s
Cooling water inlet temperature (mean) 10 °C
Cooling water out let temperature 18 °C
Electric net output 1.000 kW
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MWh heat supplied in 2005
4.134 4.069 4.160




Sum of the daily differences between the mean room temperature of 20 ° C and the mean outdoor temperature for days

on which heating is necessary (=days with mean values below 15 °C)
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280.000

Supply to the grid - monthly
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100,00%

ORC plant - connected to grid in % of the total hours of a month
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2003 hours Out of operation — main reasons
January 178,75 | Frost — no cooling water
February 172,00 | Frost — no cooling water
March 6,50 | Others
April 80,50 | Maintenance condenser
May 37,50 | Maintenance cooling water plant
June 31,00 | Turbine — noise improvement
July 22,00 | Lightning strike
August 281,25 | Cooling water — temperature too high
September 25,50 | Turbine — noise improvement
October 36,50 | Leakage head reinjection well
November 1,50 | Others
Bl 323,00 ﬁg B g)erz:rb ilr? t%lérzgn;ssstgra,gcelezrrlliﬁgbclsn(da;?suetr 2|oci)|1())es
1.196,00 | Out of operation
7.564,00 | On the grid
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2004

Out of operation - main reasons

hours
January 62,25 Dirty cooling water
February 116,50 Dirty cooling water
March 278,75 Leakage working fluid cycle
April 50,00 Dirty cooling water
May 31,00 Controlling problems
P 163,00 Dirty cooling water, annual maintenance
49,25 Pumping test — ordered by the water authority
July 429,25 Pumping test — ordered by the water authority
August 321,75 Pumping test — ordered by the water authority
September 130,00 Pumping test — ordered by the water authority
44,00 |[Condenser cleaning
October 582,75 Leakage working fluid cycle
November 386,00 Leakage working fluid cycle
Loaco | e g Ty et opping
2.768,50 | Out of operation
930,25 Part caused by the pumping test
5.991,50 |On the grid




2005

Out of operation - main reasons

hours
January 42,50 |Cooling water problems (frost, dirt)
February 89,75 |Cooling water problems, leakage evaporator
March 744,00 Lack of.worklng fluid - supplier stopped the
production
April 720,00 Lack of.worklng fluid - supplier stopped the
production
May 744,00 Lack of_worklng fluid - supplier stopped the
production
June 720.00 Lack of_worklng fluid - supplier stopped the
production
July 744,00 Lack of_worklng fluid - supplier stopped the
production
Lack of working fluid - supplier stopped the
August 297,00 |production; from mid of August new
working fluid
September 13,25 |Cleaning work cooling water filters
October 11,25 |No cooling water
November 16,25 |Maintenance feed pump
December 5,25 |Maintenance feed pump
4.147,25 |Out of operation
4.612,75 |On the grid




2006 Out of operation - main reasons
hours
January 377,25 |No cooling water - frost
February 215,75 |No cooling water - frost
March 258.00 \l/\lvgtg?(\allellrrls g\i/i;[/e_r - high water/ cooling
April 26.00 \I/\Ivgtg(r)(\)/l(le?g (\:jl\iﬁ;e-r - high water/cooling
May 8,25 | Cleaning cooling water filter
June 91.00 f;(i)r(]);l||ri1§h\£\;]?;zr g/t?irlzledlrty after torrents of
August 53,25 |Cooling water very dirty
September (status 13.) 0,25 |Pressure test production well
Out of operation per 9/13 1.181,75
Max. annual hours per 9/13 6.144,00
On the grid per 9/13 4.962,25
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Monatsubersicht vom 01.04.2002 bis 02.05.2003
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Submersible pump: Consumption / frequency / lit. per second
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Supply to the grid
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Date Time |l/s thermal water| Cooling water inlet temp.| DtAnt |Generator kWel| kWth |[Efficiency
26.04.01 59 9,5 6,0 717 12.128 5,91%
19.11.01 16:50 27 7,8 5,5 312 7.042 4,43%
03.12.01 19:45 25 6,0 1,6 323 7.243 4,46%
15.01.02 12:24 43 3,3 2,3 560 10.154 5,52%
16.10.02 7:54 60 13,4 7,5 471 9.722 4,84%
09.02.03 11:09 42 3,0 10,9 565 10.023 5,64%
02.05.03 20:36 61 16,8 3,6 601 10.675 5,63%
01.08.03 7:12 64 18,4 6,9 513 10.209 5,02%
13.03.04 11:02 30 59 51 450 7.875 5,71%
03.08.04 7:36 65 16,0 15,3 357 9.633 3,71%
21.01.05 9:16 43 3,6 6,6 384 10.352 3,71%
27.01.05 14:00 36 0,6 5,8 366 8.983 4,07%

Aug.05| 14.10.05 7:24 40 9,1 5,8 489 8.106 6,03%

new( 30.11.05 7:12 36 2,8 6,3 487 7.506 6,49%
working fluid| 02.12.05 7:12 28 0,7 5,8 444 6.635 6,69%
11.01.06 8:31 29 0,0 7,5 460 6.739 6,83%

20.01.06 17:53 35 1,7 6,2 540 7.327 7,37%

23.01.06 21:50 30 0,1 5,4 530 7.134 7,43%

23.01.06 8:01 29 0,3 52 469 6.921 6,78%

08.02.06 20:31 30 1,8 55 510 7.172 7,11%

11.02.06 11:17 41 1,2 6,6 620 8.428 7,36%

12.02.06 16:54 41 1,8 6,3 577 8.566 6,74%

highest

lowest

highest
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Monthly 15-minute-well head pressure production well
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Monthly 15-minute-well head pressure reinjection well
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Current electricity price per kWh
(1.10.2005 - 30.9.2006)

Winter time (October — March)

10.48 Cent

Summer time (April — September)

0.12 Cent

Price depends on the Future Market of the European Energy Exchange, Frankfurt.




Cent per kWh

Electricity price - trend
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Thank you for your attention!

Geothermal energy IS hﬁt!
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