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Verfahrenstechnische Losungen zum , Tuning®
von bestehenden MVA's
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(1) ,High-level“ Feuerungsregelung - FuzEvent
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Example of WTE plant:
Classical control

Steam flow (t/h)

Time (24 hours)
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FuzEvent control
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FuzEvent — online dashboard

Combustion performance (24 hours)

39.9 t/h 2.2 t/h 2.4 t/h
Steam flow Standard deviation Standard deviation (4h)
Steam av. / setpoint co CO exception CO > 100 mg/Nm3
100.2 % 36 mg/Nm3 284 # 14 minutes

Trend data (24 h)

— Steam flow (t/h) Steam setpoint (t/h) — CO
10] 250
45
i 40 f\— _ AVAWA_‘A'A'_A'AW‘ A"V‘\, AVA r‘A’\ /\' \JA' N___\ n /-MV V_M ’ 200
Sl W VAl vV VY A N g
< 30 150 5
=
= = 20:30: 67 ‘g
(™= . .
g 20 T 100 =
m
g 15 3
v 10 50
5
0 QO QO O O O ) O QO O O ) ) QO O &) O ) QO O O O O ) QO ¢
B A e o S L S A A S AP A A a2 A
U RIS N A PN SN S LN SN S S U S A M L S A A R M

DUBLIX.COM 7 DU BLIX

TECHN@LOGY



Verfugbarkeit systematisch analysieren

QO Prazise Definition Verfugbarkeit flr Vergleichbarkeit der Daten

Q Klassierung fur FuzEvent Dashboards:
- Vollast-Verfligbarkeit (> 90% von Kapazitat [MCR ] und kein Brennerbetrieb)
- Kessel in Betrieb (On-line) (einschliel3lich Teillast und Brenner Betrieb)

Steam
flow

>90 % MCR At full waste load

d At limited performance
>1/3" MCR (reduced load or burner ON)

(and <90% MCR)

At full waste load

Q
£
= OFF-Line
<1/3MCR o (planned /unscheduled)
I I I I I I I Time
10 % 80 % 100 %
876 h/a 7008 h/a 8760 h/a
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(2) Optimierung Rostsysteme
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Q

MVA Rostsysteme - Engineering, Service / Telle

(kompatibel mit klassischen Volund-Rosten)
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Qe

DUB 3 grate system (for classical Volund type) e
Parts, maintenance

Reduce riddlings Improved
m and maintenance ttt combustion air and engineered
time with DUB3 for A=1=1y  distribution on the upgrades from a

Volund type grates grate single WTE specialist

v °} Extended operating
b: time at max load

= Modernized features
@ toaprovendesign

Why WtE plants choose the DUB 3 combustion
grate

80 % 60% 3 years 40 %

Reduction of riddlings Reduced maintenance Extenden operation Reduced cost for grate
time during outage without major exchange
replacement

DUBLIX
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hd TISKA @

Komposit Roststabe fur Vorschubroste =~

Gussteil NIiCrSi

Komposit Roststab
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(3) Doppel-Strahl Sekundarluft (BoosterSteam)

_ FLUEGAS
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1 ® Doppel-Strahl
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Steam 5 bar
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Zusammenarbeit

~—  IEX  DUBLIX
T TECHN&LOGY

Ideen und Entwicklung Auslegung, Konstruktion, Marketing, Verkauf,
Inbetriebsetzung Projektmanagement
Dr. Jorg Kriiger :Z)r. Saschg_KrU£qr Br. OIiv$_r C?]ohllke oS
] " - ngenieurburo Kruger uBLIX Technology Ap

2/\?\;{l§rk;rens und Warmetechnik Robert-Koch-Allee 8 Grusbakken 10, 1.

i 99438 Bad Berka DK2820 Gentofte
Geranienweg 22 ibk-krueger@web.de CVR 38751719
vwt-dr-krueger@t-online.de www.dublix.com
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Installation an bestehendes
Sekundarluft-System

MKW Schwandorf
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Doppelstrahl-Duse (aul3en)

MKW Schwandorf
DDDD 16 DUBLIX
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IEX
Doppelstrahl-Dlusen (Feuerraum Seite)

MKW Schwandorf
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Verschlackung von Sekundarluft Dlsen

the parficles close fo fhe wall will
/ stick to the wall

ment

the particles close to the wall will
stick to the wall

— "}‘, 3; = 7 g
“entrained” gaém ?ﬂnmenf

after a certrain time
it looks like thisl

«-
(//

after a certrain time more
it looks like thisl

P

after a certrain time much more
it looks like thisl

Source: Sascha Krueger
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Vermeidung
Verschlackung
Sekundarluft
Dusen

Source: Sascha Krueger

DUBLIX.COM

“enfrained’ combusfion gas
to the combined yet BUT
not in contact with the wall

“entrained” clean gas
to the steam jet is clean

the sfeam jef already enfrains secundary air
before the mixed jet exits the secundary air
nozzle (pre entrainment).

This accelerafes a certain amout of secundary air
to velocitities above "normal” entrance velocity of
secundary air and by this decreases the secundary
air velocity in the "“remaining gap"

"remaining gap'* for

pure secundary air mixed jet in the center
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@ Sulfatierungs-Generator

(Krueger-Sulfatierung / Schwefel-Brenner)
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Vermeidung Verschmutzung und Korrosion

2 ZnNaCl; x NaCl

800" 322
{ 300°
a6’
628°
88a* - (730")
an*arptar2® sae
NoySO, 548°aTp" 472" 542" 2050,
Mol "\ Na;S04 X 2 ZnSO,
[1] Evseeva, N. N., Bergman, A. G. 1952

DUBLIX.COM

= Temperaturverteilung des
Phasenlibergangs fest-flissig fur reine
Salze und Mischsalze aus Chloriden,
Sulfaten im System von Natrium und
Zink [1].

= Minimaler Schmelzpunkt
2 ZnNaCl, x NaCl =262 °C

= minimaler Schmelzpunkt
Na,SO,x 2 ZnSO, =472 °C

= 2 NaCl +S0; + H,0 --> Na,SO, + 2 HCI
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Dosler- und Verteller-Box
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Eindusung Uber Sekundarluft

Referenzanlage Pymouth g
DDDD DUBLIX

TECHN@LOGY



Status Sulfatierungs-Generator

v Sehr gute Erfahrung nach tber 5 Jahren Betrieb in Weener
(System erster Generation)

» Reduzierte Kesselverschmutzung

= Korrosionsprobleme geldst

» Leistungsernéhung um 15%
v' System zweiter Generation im Einsatz in Pymouth (MVV) seit Ende 2018
v' Merkmale

= Betrieb nur wahrend Anfahren und Kesselreinigungs-Intervallen

= Sehr geringer Verbrauch an Reagenzien (0,5 kg / t Abfall)

= Millverbrennungs-spezifische Probleme der Kessel-Verschmutzung
und Korrosion werden direkt and der ,Wurzel“ gelost:
- Umwandlung der Chloride direkt auf der Oberflache der
Flugaschen zu Sulfaten
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(5 Wasserstrahl-Reinigung (DD-Jet)
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Selbstdrehende Duese
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Einrichtung fur automatischen Betrieb
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Selbstdrehende Dilse
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Anpassung an raumliche Begebenheiten

Erforderliche

Hohe <2 m

Effektive
Reinigung
bis zu 6 m

Flexibel verfahrbar

zwischen den
Zugen

&

DUBLIX
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Recent DD-Jet references

= Veolia Singapore, fully automated system

= HVC Dordrecht, NL, fully automated system

= Klingele Weener, D, fully automated system for 1st, 2nd, 31d pass
= GEQ Shinseung, S. Korea, fully automated system

= Charleroi, Belgium, fully automated system

= Hallingdal, Norway, semi automated system

= Veolia STVL Limoges, France, 2 semi automated systems

= |VM Eeklo, Belgium, 2 DD-Jet Nozzle heads

= |[VAGO, Belgium, 1 DD-Jet Nozzle head

= Essent Wijster, Holland, 4 DD-Jet Nozzle heads

= IBW Virginal, Belgium, full system (Fabricom project)

= Veolia ltaly, Gioro Tauro, Fluid bed, semi automated system
= Vaasa, Finland, HZI, semi automated system Vantaa

= Finland, HZI, 2 fully automated systems
DUBLIX

TECHN@LOGY
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DD-Jet Beispiel Como/Italien

(=R R

i Regular No more
81 shutdowns shutdowns
el needed wit DD-Jet

701
720 1
710 1
FO0 1
B30 1
B80 1
E70 1
BBO 1
E50 1
B4

D #
E20 1
E10 1
EOO T
590 1
580 1
570 1
560 1
550 1
540 1
530 1
520 1
510 1
500 1
el Results after the
470 1 : 5
450 installation of the
am0 | Temperature
A0 1 . DD-Jet system on
430 ¢ development prior to
e . . the COMO WtE
ny the installation of the
gt plant October 2016
= DD-Jet system on the
o §
360 1 COMO WLE plant
a0 §
340 1
330 1
320 1
30 1

300 + + + + t + + } t t t
gio-21./01 daom-21./02 mer-23/03 2ab-23/04 rnar-24/05 wer-24/06 lun-25/07 qgio-25/08 daom-25/09 mer-26/10 2ab-26/11 mar-27412

Time scale =

3 months
DUBLIX.COM D U B LIX
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DD-Jet Beispiel Nachrustung
(Niederlande)

Frequency distribution steam production

/ Mit DD-Jet
|

Steam production kg/s

DDDDDDDDDD
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K | 1 . . .
11213 Vergleich zum Vortag (konventionelle Diise)

&
12.12.18

Cleaning of 12/12/2018 - Effect of Dublix nozzle head

600 — 10
'“:'pﬂ"# i?
580 9
=
=
560 8§ =
o
)
Flue gas temperature 2nd pass outlet 8
5 540 === Flue gas temp. conv. 11.12. 7 =
o Water-jet cleaning 8
% 520 Soot blowing 6 §
_§ Desuperheating 1 (]
® === \ater-jet cleaning conv. —
o) £
S 500 5 @
5 E
@ g
& 480 4 £
! 3
T ‘ 5]
460 Konventionelles VAR <onventionelles 3 3
SECUNVAYS System 11.12. o}
©
440 2 =
' DD-Jet Diise
. . 12.12.
420 1 | 1
] ]
i [ﬂmm*‘\
)
1 |
400 2l 0
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Effect of self propelled turning DD-Jet nozzle

0 1 2 3 4 5 6 7
Settings

Water pressure (in bar) r
Cleaning efficiency up to {in m) ‘

W Standard nozzle

B Rotating self propelled nozzle

Effect 0 10 20 30 40 50 60

A T upstream convective SH
e s emperere |

before/after cleaning cycle)

Potential of reduction

(SH corrosion/fouling)
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Zusammenfassung Dublix Losungen

Wasserstrahl-
Reinigung

Feuerungs- Optimierte Doppel-Strahl Sulfatierungs-

Regelung Rostsysteme Sekundarluft Generator
Krueger-

FuzEvent DUB3 BoosterSteam Sulfatierung

> llﬂ\ 'a'f“'

|

‘j"" . -

|
B

» Standardisiert =» DUB3 System = Uberschall » SO3 aus » Selbstdrehende
and Modular (far Volund- Dampf- Schwefel Uber Duse effizient
= Keine “black-box” Typen) Eindlisung Sekundarluft bis 6 m
» Bestehende » Engineering, » Reduzierte = Sulfatierung von » Geringer Druck
Regelung bleibt Service / Teile Sekundarluft Chloriden und Verbrauch
erhalten Drucke/Menge Flugasche
= 20% verbesserte » 35 % reduzierte » 35% reduzierte = 35% weniger = 80°C weniger
Dampf-Stabilitat Stillstandzeit CO Emissionen Verschmutzung im Abgas
und Korrosion
= 20 Anlagen = 25 Anlagen => 5 Jahre =>5 Jahre in => 25 Anlagen
Schwandorf (+ Weener/D
Knappsack)




Referenzen

Siehe:
www.dublix.
com/library/
references
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Year Project Technologies Country
2018 Optimization of flue gas cleaning Combustion Engineering Services Japan
2018 DD-Jet system for AffaldPlus Slagelse Boiler Cleaning Denmark
2018 DD-Jet For HVC Dordrecht, Metherlands Boiler Cleaning Metherlands
DD-Jet Automatic System for Veolia ES : ;
Boiler Cleaning i
2018 Singapore Ind. Pte Ltd I o Singapore
Combustion Engineering Services « Combustion Feasibility Study -
2018 Borregaard EKG, WEE plant optimization . MNorway
High-Level Control
Tafjord Kraftvarme AS, liftetime Boiler Cleaning - Combustion Engineering Services - Combustion
2018 . ) Norway
evaluation Feasibility Study « Combustion Grates « High-Level Control
2018 Plant optimization 22a Milano-Silla 2 Combustion Engineering Services Italy
oosterSteam feasibility study SWM S
2018 B,)D)_t'lathm LI S A Combustion Feasibility Study Germany
Munich-North
) Combustion Feasibility Study « Commissioning & Supervision » High-
2018 VOO, Oostende 274,5 ton waste/h ) Belgium
Level Control » Service Contract
Bionerga, Houthalen 2*8.5 ton Combustion Engineering Services « Combustion Feasibility Study «
2018 nersa, . ' o - _ Belgium
waste/hour Commissioning & Supervision - High-Level Control - Service Contract
-Jet boiler cleaning at SRF planti ) )
2018 DD-Jet boiler cleaning at SRF plant in Boiler Cleaning Germany

Weener SRF (Klingele Papierwerke)
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Es geht um die Entwicklung Aber auch um gute
effektiver Losungen... Zusammenarbeit!

CombOiagram.grf

___ Feuerungsregelung
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