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26 Water Boards In The Netherlands
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Energy Factory: the movie

The Energy Factory
The simplest message for a better climate !




Water boards and sustainability

Acti onseé. .

Reduce CO2 emissions
Climate Agreement with the
Government, March 2010

Reduce energy consumption
Energy Agreement: 2% / year

ENERGY
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Energy Factory: a boom throughout the
Netherlands

for The Netherlands as a whole:
350 potential energy factories;

EN EH G I Y I t . S T r‘.‘.\‘” "’:.- \
ear consum I Oon PTONS
FAch" A750 million kh electricityp g

A29 million m3 natural gas

The water boards

have the potential to

be the biggest producers
of green energy in

the Netherlands !
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The Energy Factory Ambition {

Use STPs for supply of | ocal

Active sludge

(bacteria)
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Animatie E-fab.ppt

Energy Factory: Winner groene parel 2009
/
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The Energy Factory
The simplest message for a better climate !
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Energy Factory: a boom throughout
The Netherlands

1 Realization
Each water board is to realise at least
ENERGY |  Fotiony e management e - O 18
FAGTORY
Q ? ‘ 2 Research

Development of new techniques. Techniques of
which there is currently insufficient knowledge.

3 Marketing

Developing a marketing strategy for the supply of
green energy produced by the Energy Factories.




Objectives Energy Factory

What technical concept will lead to:
EN EHGY - Energy generated from wastewater covers the

consumption for treatment;
FAGTORY

' - The use of extra biomass leads to additional production
Q | of energy.

AFuture of t he Water boar ds o

- Network organization: various partners, new
techniques, research;

- Connected to surroundings: by energy delivery, cost
reduction, cooperation. => positioning in the society




3 types
Base:
Expansion of the STP with proven techniques

Plus:

The base scenario with application of a fuel cell and an
additional digestion step for sludge treatment (eg CAMBI), so
net energy supply occurs

Super:

The + scenario, where the fermentation makes place for
supercritical gasification of sludge
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Basic principle Energy Factory:

1. Remove organic matter from the wastewater
2. Anaerobic digestion of organic matter to bio¢ 4

3. What to do with the biogas?

Goals:
Short term: Energy neutral

Long Term: Energy providing

(plus scenario and super scenario)
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Result, energy vs. primairy energy
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productie incl DSR incl DSR incl algae incl DSR incl DSR
biogasproductie 2.268.790 2.587.848 2.803.526 2.664.699 2.728.391 2.803.526 2.664.699 |m3/j
calorische waarde biogas 52,9 60,3 65,3 62,1 63,6 65,3 62,1 |TJ/j
effectieve-warmteproductie+biogas CV 13,6 13,9 13,9 13,9 13,9 13,9 13,9 (TJ/j
effectieve elektraproductie 15,7 24,4 0,3 0,3 27,7 28,4 27,0 |TJ/j
externe biogaslevering (effectief) 1,9 2,1 43,7 40,9 2,1 2,1 2,1 (TJ/j
externe warmtelevering (effectief) 0 0 0 0 0 12,04 10,96|TJ/j
totaal effectieve-energieproductie 31,2 40,4 57,9 55,1 43,6 56,4 54,0|1TJ/j
verbruik
elektra -29,4 -27,8 -27,8 -27,8 -25,8 -27,8 -27,8|TJ/j
aardgas -0,4 0,0 0,0 0,0 0,0 0,0 0,0|TJ/j
chemicalién -4,0 -3,6 -5,3 -4,7 -5,2 -5,3 -4,7(TJ/j
warmtevraag -13,6 -13,9 -13,9 -13,9 -13,9 -13,9 -13,9|TJ/j
totale energievraag -47,38 -45,30 -46,97 -46,40 -44,96 -46,97 -46,40(TJ/j
Energiebalans TJ/
66% 89% 123% 119% 97% 120% 116%
Inkoop
aardgas 0.4 0,0 0,0 0,0 0,0 0,0 0,0|TJ/j
elektra 13,7 3.4 27,5 27,5 -1,8 -0,6 0,8|TJ/j
chemicalién 4,0 3,6 53 4,7 5,2 5,3 4,7|TJ/j
Levering
|biogas 1,9 2,1 43,7 40,9 2,1 2,1 2,1|TJ/j
warmte 0,0 0,0 0,0 0,0 0,0 12,0 11,0|TJ/j
Netto levering TJ/j
totale primaire energieinkoop -38,6 -12,2 -73,9 -73,4 -0,7 -3,7 -6,7 | TI/j
(incl. 40% efficentie E-central)
totale primaire energieproductie 1,9 2,1 43,7 40,9 2,1 14,2 13,1 (TJ/j
energiebalans op primaire energie TJ/j
46% 80% 66% 63% 103% 123% 113%
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Cooperation with surrounding

A Essent e
A Biogas hub

A household organic waste combined with organic waste from the mowing of
ditches/rivers

A Biological waste gasification(>25% dry wt. and >5% organic matter)
A Combined transformer station for wind mills RWZI and Attero (Essent)

A Municipality Tilburg

T Connection to heat network

A SNB Moerdijk

I Famil i ar with the sludge compositic
I Possible correction for calorific value end product



The business cases show........

An energy producing WWTP on waste water alone is energetic
possible;

Some adjustments are not cost effective
Local possibilities could lead to an interesting business case:

Extra biomass treatment (sl udge
an even better businesscase:

Energy delivery has high marketingvalue and contributes to the
oOwaterboard of the futureo.
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Fallback options

v

Energy Costs: o
[TJ] Effect on p.e. price
[43,50 euro]

Scenario 6 +6,4 +0,16

Scenario 6: 0 +0,10

- No heat pump

-No effluent turbine

-No ORC (organic rankine cycle)

Scenario 6: overabundance biogas supply |-0,8 +0,05

-No heat pump

-No effluent turbine

-No heat pipe

Scenario 6: + external sludge +15 -0,01

- No heat pump

- No effluent turbine

Scenario 6: + windmill + external sludge + | +42 -0,13

biogas supply
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March 2, 2010. The board agrees to a proposed budget for further
development of the project

March 2010 : start notition
May 2010 : project plan

June 9, 2010 : Wind mill: 7 Location holders sign an agreement to finance
the costs of the Environmental Effect Rapportation (Tilourg North /
Dongen)

Essent, Coca Cola, FujiFilm, RWZI Tilburg North, Elho, Wessel Volkert
Stein, Ardagh Glass

June 2010 : Elaboration of thermal hydrolysis desk studies. (eg.
SUSTEC, CAMBI, Thermophilic digestion)

September 2010 : Preparation of a demand specification corresponding
Uniform Administrative Conditions for Integrated Contracts (UAV-GC)
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Project plan
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