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A SUCCESSFUL METHOD JUST CELEBRATES THESE DAYS …

20 years of benchmarking 

WWTP in Germany

~ 270 plants participated 

since 1998

~ 180 WWTPs < 100.000 

p.e

~ 40 WWTP participating 

each year

In sum 17 mio. p.e. in 

2019 (~11% of treated 

loads in Germany) 
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ONE EXAMPLE OF IT‘S SUCCESS (OF ONE PLANT)

Source: KWL Leipzig

0

20

40

60

80

100

120

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

S
p

e
c
if
ic

 e
le

c
tr

ic
it
y
 c

o
n

s
u

m
p

ti
o

n
 [
k
W

h
/p

.e
.*

a
]

inlet pumping station aeration biology cross-flow aeration

agitator and recirculation permeate pumping station others

air-cycling change of

aerator

expansion

of capacity

optimisation

flow biology / 

filter

installation

frequency

converter

agitator



Benchmarking Energy Efficiency Slide 4 07.11.2019

HOW DOES BENCHMARKING SUPPORT?

Structured view on the performance

Meaningful and supported assessment

Best-practice exchange
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BENCHMARKING ENERGY EFFICIENCY IS PART OF AN 
ESTABLISHED „BENCHMARKING WORLD“ 

Methods are standardized in ~ 20 

benchmarking circles

utility level, 

sewer operation

sewer construction

laboratories

water production, 

human resources

waste water treatment plants

(…)

Energy efficiency is performance 

criteria on all levels

250 – 400 participants each year

Work steps following international 

benchmarking standards

Work steps and activities according to ISO 24523.2017
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costs, 

technical 

performance,

context information,

energy consumption
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…
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treatment 

Activated sludge
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…
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drying
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Infrastructure
Workshops Laboratory …

COMPARABILITY FRAMEWORK: SUB-PROCESS SCHEME

energy
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worksper system Renewables
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Fuels
generation

thermal energy consumption

electrical energy consumption

VISUALISATION OF ENERGY FLOW OF EACH PLANT

direct drive

boiler

BHW

renewables

external 

procurement

diesel

heating oil

natural gas

biogas

lost

sold

sub-process water

sub-process sludge

sold

pumping

exhaust air

management & 

infrastructureself-generated

thermal energy: 70 %

self-generated electr. 

energy: 44 %
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HOW DOES BENCHMARKING SUPPORT?

Structured view on the performance

Meaningful and supported assessment

Best-practice exchange
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PERFORMANCE INDICATORS – E.G. ENERGY CONSUMPTION
S
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MORE DETAILED ANALYSIS INCLUDES ADDITIONAL CONTEXT 
INFORMATION, E.G. SIZE AND AERATION PROCEDURES
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Treated capacity [1,000 p.e.]

Pressure aerators:

Tubephragm

Plate membrane

Ceramic plates

Ceramic candles

General pressure

aerators

Surface aerators

Others
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REPORTS AND TOOLS TO SUPPORT ANALYSIS

Management  
summary

Graphical reports

Code Bezeichnung Einheit
Berechnungsformel

[Code Eingabewert]
2013 2014 2015 2016 2017

Abw. [%] 

2016/2017

rke00e44
Energieverbrauch (elektrisch) 

[gesamt]
kWh / a

( ree19e40 + ree20e40 - ree20e42 + ree23e40 - 

ree23e42 + ree16e43 )
 ---  ---  ---  --- 642.007

rke00e44ce
spez. Energieverbrauch (elektrisch) 

je EW CSB120 (MW) [gesamt] 
kWh / EW 

( ( ree19e40 + ree20e40 - ree20e42 + ree23e40 - 

ree23e42 + ree16e43 ) ) / ( ret31m32 / 0,12 )
44,51 45,87 43,84 43,19 37,69 -12,73%

rke00e44ne
spez. Energieverbrauch (elektrisch) 

je EW N11 (MW) [gesamt] 
kWh / EW

( ( ree19e40 + ree20e40 - ree20e42 + ree23e40 - 

ree23e42 + ree16e43 ) ) / ( ( ret31m34 / 11 ) * 1000 )
37,32 34,49 36,96 39,78 34,64 -12,92%

rke00e45ce
spez. externer Strombezug je EW 

CSB120 (MW) [gesamt]
kWh/EW ( ( ree16e43 + ( ree19e40 ) ) ) / ( ret31m32 / 0,12 ) 44,51 45,87 43,84 43,19 37,69 -12,73%

rke00e46
Energieverbrauch (elektrisch) in 

kWh [aus eigenen Energiequellen]
kWh / a ree20e40 - ree20e42 + ree23e40 - ree23e42  ---  ---  ---  ---  ---

rke00e46ce

spez. Strombezug aus eigenen 

Energiequellen je EW CSB120 

(MW) [gesamt]

kWh/EW
( ( ree20e40 - ree20e42 + ree23e40 - ree23e42 ) ) / ( 

ret31m32 / 0,12 )
0,00 0,00 0,00 0,00 0,00

Definitions

Detailed
cause analysis



Benchmarking Energy Efficiency Slide 12 07.11.2019

HOW DOES BENCHMARKING SUPPORT?

Structured view on the performance

Meaningful and supported assessment

Best-practice exchange
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EXPERT WORKSHOPS COMMUNICATE „UP TO MINUTE INDUSTRY 
KNOWLEDGE“

Each year at least 4 work-

shops in total (each two days)

Separate meetings for large, 

medium sized and / or 

municipal and industrial 

WWTP‘s

~ 80 -100 experts exchange 

experiences

Explanation and discussion of 

the shown analysis

Knowledge picnic by focused 

background presentations

Networking opportunities and 

site visits
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COULD YOU PICK UP SOMETHING?

Each plant documents its 

action proposal

More than 460 proposals are 

documented (since 2014), 

e.g.

~ 100 proposals for 

biological treatment 

(especially for aerators, 

blowers, compressors or 

agitators)

~ 150 proposals for other 

energy related proposals 

(incl. energy production)

~ 35 proposals for sludge 

stabilisation and biogas 

production
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SUMMARY AND INVITATION  

Established benchmarking method offers

Structured view on performance

Meaningful and supported assessment

Best-practice exchange for „up-to minute 

industrial knowledge“

Currently, three WWTP‘s from Sweden and 

Germany are looking for partners to use

method on international level.
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Your Contact

aquabench GmbH

Office Hamburg

Ferdinandstr. 6, 20095 Hamburg

Office Cologne

Frankfurter Str. 520, 51145 Köln

www.aquabench.de

HAPPY TO SHARE KNOWLEDGE …

Eva Wortmann

Tel.: 02203 359 29-24

e.wortmann@aquabench.de

Pamela Raehmel

Tel.: 02203 359 29-16

p.raehmel@aquabench.de

Filip Bertzbach

Tel.: 040 47 11 24-31

f.bertzbach@aquabench.de

Jan Kreienborg

Tel.: 02203 359 29-28

j.kreienborg@aquabench.de


