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A SUCCESSFUL METHOD JUST CELEBRATES THESE DAYS ...

i aQuabench

20 years of benchmarking 6§
WWTP in Germany A £
~ 270 plants participated 3 :
since 1998

i~ 180 WWTPs < 100.000 20 Jahre Prozessbenchmarking Klaranlagen
P-€ Konferenztag am 29. Januar 2020
32~ 40 WWTP participating s PE—
eaCh year 09:00  BegriRung e QquobGnCh
e00 . . -~ 09:10 GruBwort
232 Insum 17 mio. p.e. in oo:z0  Zefteise

20 Jahre Prozessbenchmarking Klaranlagen
10:15 Kaffeepause

Rationale und emotionale Impulse des
Prozessbenchmarkings Klaranlagen

2019 (~11% of treated
loads in Germany)

" 11:00

12:00 Mittagspause

Veranstaltungsort : S Best Practice, Ideen und Manahmen aus dem
MATERNUSHAUS i Prozessbenchmarking Klaranlagen
Kardinal-Frings-Strae 1-3 14:00 Kaffeepause

50668 Kéin

14:30 Benchmarking und Regelwerksarbeit
Kontaktdaten aquabench GmbH Kontakidaten Veranstaltungsort B . R
Telefon: 02203 359 29 12 Telefon: 0221 1631 0 Podiumsdiskussion

Telefax 0221 1631 215 15:00 ; . .
.;g;temus,,aus,de Quo vadis Prozessbenchmarking Klaranlagen?

www.maternushaus.de 15:50 Schlusswort
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ONE EXAMPLE OF IT'S SUCCESS (OF ONE PLANT)
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Source: KWL Leipzig
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HOW DOES BENCHMARKING SUPPORT?
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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"

:i¥ Methods are standardized in ~ 20
benchmarking circles

it utility level,

i sewer operation

2. sewer construction

¢ laboratories

2 water production,

2 human resources

it waste water treatment plants
Energy efficiency is performance
criteria on all levels

250 — 400 participants each year

Preparation, Data Disizitifes . Implemen-
Planning acquisition tion of Analysis tation
benchmarks

Work steps and activities according to ISO 24523.2017

ing | tematic
hmarking is a syste
’bkr)c?cr;\ecss for the identglcg:;‘og r?c?for
in acquainte wi [
b(caj((:)ortri\(‘)ngof successful Erachces of
S king partners

22 Work steps following international o 150 2452320 10
benchmarking standards —
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COMPARABILITY FRAMEWORK: SUB-PROCESS SCHEME

COSts,
technical
performance,
context information,
energy consumption

energy

generation

Advanced L .. . Ozonisation
> treatment > Filtration UV disinfection system

> Sludge- > Mechanical Sewage sludge | Sewage sludge

disposal dewatering drying incineration

system
mance \nd|cat0r i
il _inorderto

mponents of 8 pert
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VISUALISATION OF ENERGY FLOW OF EACH PLANT

Diesel (Direktantrieb): 0 MWh (0,0 %) diesel

Diesel (Kessel): 0 MWh (0,0 %)
Diesel (BHKW): 0 MWh (0,0 %)

Heizél (Direktantrieb): 82,1 MWh (0,4 %) heati
Heizol (Kessel): 9,7 MWh (<0.1 %)
Heizd! (BHKW): 181,4 MWh (0,9 %)

Erdgas (Direktantrieb): 0 MWh (0,0 %) Natu
Erdgas (Kessel): 278,9 MWh (1,4 %)

Erdgas (BHKW): 866,7 MWh (4,3 %)

biogas
Klérgas (Direktantrieb): 275,6 MWh (1,4 %)
Klargas (Kessel): 1513,5 MWh (7,5 %)
Klargas (BHKW): 10441,3 MWh (51,8 %)

produzierte Faulgasmenge: 18731,7 MWh (93,0 %)

206,6 MWh (1,0 %)

0 MWh (0,0 %)

boiler

J

verkaufte Faulgasmenge: 0 MWh (0,0 %)

abgefackelt Faulgsmenge: 6501,3 MWh (32,3 %)

renewables | ——————

Fuels

U

BHW
1

280,5 MWh (1,4 %)

external
procurement

generation

direct drive

N
N

thermal energy consumption

Klérgas (Direktantrieb): 151,1 MWh (1,2 %)
fossile EQ. (Direktantrieb ): 0 MWh (0,0 %)
Klérgas (Kessel): 1852,9 MWh (14,5 %)
fossile EQ. (Kessel): 282,4 MWh (2,2 %)
Klérgas (BHKW): 4496,6 MWh (35,2 %)
fossile EQ. (BHKW): 271,2 MWh (2,1 %)
reg. EQ - th.: 0 MWh (0,0 %)

Fremdbezug - th.: 3999 MWh (31,3 %)

lost sub-process water
vernichtete th. Energie
1731,2 MWh (13,5 %) biol. R.
390,6 MWh (3,6 %)
[ mech. R.

sold 731MWh(©.7%)

sub-process sludge

Faulbeh&lterheizung
5204,1 MWh (47,9 %)

Schlammstab.
5204,1 MWh (47,9 %)

Klarschlammtrockung
1005,5 MWh (9,3 %)

‘ weit. R.
5 MWh (< 0.1 %)
¢ MW-h o Schlammverw./-ents.
verkaufte th. Energie
235,9 MWh (2,2 %) _management &
self-generated infrastructure
thermal energy: 70 % 913,5 MWh (8,4 %)
y
self-generated electr. y .
. chlammverw./-ents. M&I
energy: 44 % 1021,2MWh (3,1 %) f| 2256,7 MWh (20,1 %)
Schlammstab. .
Neutral. weit, i 1018.6 MWh (9,1%) pumping
HLTIEE 224,4 MWh (2,0 %) Hebewerks
' 1246,7 MWh (11,1 %)
fossile EQ. (BHKW): 385,5 MWh (3,4 %) xaufe ol. Energi mech. R. biol B Hochwasserpumpwerke
[ N Z:*ﬁm}g:vﬁn 9‘(,3]8"5 %) T 9940 Mw;:l?.iit’:nt) 39,3 MWh (0,4 %)
reg. EQ. - el.: i .
Fremdbezug - el.: 5996,2 MWh (53,4 %) sold 4182,3 MWh (37,3 %) Abluibeanduung
Rithrwerke : !
410,5 MWh (3,7 %) exhaust air
Rezirkulati
. . 174,4 MWh (1,6 %)
electrical energy consumption AT
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HOW DOES BENCHMARKING SUPPORT?
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\ Structured view on the performance
/ Meaningful and supported assessment

® / Best-practice exchange
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PERFORMANCE INDICATORS - E.G. ENERGY CONSUMPTION
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MORE DETAILED ANALYSIS INCLUDES ADDITIONAL CONTEXT
INFORMATION, E.G. SIZE AND AERATION PROCEDURES

35,00

T = = Pressure aerators:
[&] o =
i=)) = =
2wy O Tubephragm
o) o ] Plate membrane
£ o " “ . O Ceramic plates
S ¢ 200 = = ] Ceramic candles
JSARsS neral pr r
= o . m 7] General pressure
52 = aerators
DX o000 = . o = &) _m
o
o = m ] o
o€ o . =R = o B Surface aerators
%3 Eg ] o u
= g 1se0] = . .E' 'li o = o E Others
o o [} o 5] O
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& o
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T T
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{2) acquabench FEEOL
Treated capacity [1,000 p.e.]
. only exists if the context

A comparabmty
aken into account 150 24523:2017

mforma’uon st
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REPORTS AND TOOLS TO SUPPORT ANALYSIS

—— 0 1 aquabend Berechnungsformel
R — i [Code Eingabewert]

S S ——— 1.3.5 SPEZ AUFWAND ENERGIEBEZUG Je40 + ree20e40 - ree20e42 + ree23e40 -
e - BILANZIELLE KAPITALKOSTEN GESAMT [EUR/EW] ree23e42 + reel6e43 )

P ———— - | : : : 9e40 + ree20e40 - ree20e42 + ree23e40 - 2451
- - i 3e42 + reel6e43) )/ (ret3lm32/0,12) !
AE—— I H
H
""'" - o - i 9e40 + ree20e40 - ree20e42 + ree23e40 - 37.32
Abbiong 1. Cberscht Gber Ge Anechhsgrolen sowe Ge Aegungsrolen der - i !+ reel6e43) )/ ((ret31m34/11)* 1000) '
Klarantage ”» ;
- H 5643 + (ree19e40)) )/ (ret31m32/0,12) 44,51
Einfluss der Bezugsgrote ” H
Aulgrund seiner quien Verfugbarkeil und der fix die meisten Kiaraniapen hofen Kostenrelevanz " '
wurde beim ing Kiiraniagen der (berachnet aus dem 85%- 0e40 - ree20e42 + ree23e40 - ree23e42
Perzents der taglchen CSi der i
gewahi. Fix detadlertere Auswertungen, wie 2 B. de Emitung des Energieverbrauchs oder die
240 - ree?20e4? + ree?3e40 - ree?3e4? )\ Lo

Kosten fr die Restsicffentsorgung kommen jedoch auch andere Bezie < im Foigenden

Management
summary

Definitions

Gesamtanlage
Anlage: KA-Nr
Auswabhlliste typischer
Erhebungsjahr: 2018 2018 2017 Ursachen: Bewertungss
Besonderheiten aus Datenerhebung BN Belifter — 1. Eingesetzde Anlagentechnik /Aggregat sehrreley
Besonderheiten (WS-EJ) — — 2. Betriebsweise mehr relev
Besonderheiten (WS Vorjahr) — — 3. Betriebliche Besonderheiten im EJ relev
4. Einfluss der Bezugsgrifie nicht so relev
5. Messungenauigkeit / Schatzung Uberhaupt nicht relev
Kennzahl / Code Gruppe: gr 2018 2017 Typische Ursachen [<] Erlduterung =
speL. Betriebsaufwand 0,07 015 7 0,28 190.000 168.000absolut (EUR) Drop Down Meni Iweltergehemde Erlauterung
131 -1,2|Ain % zum Vorjahr Drop Down Meni weitergehende Erlauterung
L] - | - |Aabsolut zum Vorjahr |Drop Down Mend weitergehende Erlauterung
in EUR/EW (85.P) 16,5% 16,50 EI.!R! EW _ Weitere Ursache ) Ihre Eingabe
rkk0012ca 0,0] 0,0/A in % zum Vorjahr ‘Verbindung zu Mafknahme Nr. |hre Eingace

Detailed

cause analysis
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HOW DOES BENCHMARKING SUPPORT?

4

\

, \ 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 Q
experiences

Explanation and discussion of g
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

3 Cause analysis and action planning

GG NG DEET I Successive replacement of old with efficient
horizontal agitators

More than 460 proposals are

H Sub-process Biological treatment
documented (since 2014), . aqitator
e g Inducement Technically obsolete vertical agitators
688  ~_ 100 proposals for Objective 5Roe(;:)uction of electricity demand for denitrification by

biological treatment Status in planning
(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

i3t Established benchmarking method offers International best practices of wastewater treatment plants
Using benchmarking at process level for improvement
Tas . ,ASSGS&\:Q DE:’YGHDB:&E“_. £ ch’e..ngf:g.expe'r'\en:es on fGCO.'?O-bg-"ef andé::acr.\'fs" fo:h'a:f-'hg :;CUGE:! .5(':0
::: Structured view on performance g g s st s
(WWTPs) have participated.
2t Meaningful and supported assessment B cnoge 58 S e o 4 s ok AT
‘it Best-practice exchange for ,up-to minute o
industrial knowledge* S upewenymry. I II
Tr;ammrpemmume '
»  Operational costs - . —
22 Currently, three WWTP's from Sweden and  em— o )
+  Siuoge treatment and disposal

Germany are looking for partners to use
method on international level. hestuct -

takes Into account affering context and op

follows well known sieps of ] g to ana by

German Water Associations (DVGW/DWA), Europ Co (EBC) and
org: for Star (1S0)

brings In German data and experience from 20 years of benchmarking with more than 270

WTTPs
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HAPPY TO SHARE KNOWLEDG;E

(S}

Your Contact

aquabench GmbH

Office Hamburg

Filip Bertzbach Eva Wortmann Pamela Raehmel Jan Kreienborg Ferdinandstr. 6, 20095 Hamburg
Tel.: 040 47 11 24-31 Tel.: 02203 359 29-24 Tel.: 02203 359 29-16 Tel.: 02203 359 29-28
f.bertzbach@aquabench.de e.wortmann@aquabench.de  p.rachmel@aquabench.de j.kreienborg@aquabench.de Office Cologne

Frankfurter Str. 520, 51145 Kdéln

www.aquabench.de
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