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A BANYASZAT MUSZAKI, TERMELESI JELLEMZOI

A banyatelek teriiletének nagysaga

55 km
A kutatasi terllet nagysaga

23 km
48,789 M m
5011 Mt

552,164 M m
52,423 Mt

Meddoletakaritas a Déli banyaban 2012-ben
Széntermelés a Déli banyaban 2012-ben

Osszes letakaritott meddé menny. a Déli banyaban 2012. dec. 31-ig
Osszes kitermelt szén menny. a Déli banyaban 2012. dec. 31-ig ...

A visontai banyaban a termelés megindulasa ota
— letakaritott medd6 mennyisége (1964-t6l 2012. dec. 31-ig)
- kitermelt szén mennyisége (1969-t61 2012. dec. 31-ig)
A visontai banya szénvagyona
— az engedélyezett banyatelken
— a kutatasi teruleten
A Déli banyaban 2013. januar 1-jetdl
— letakaritasra tervezett medd6 mennyisége

— még kijovesztésre tervezett szen mennyisege
Jovesztési arany

1687416 M m
209216 Mt

137 Mt
250 Mt

17548 M m’
2737 Mt
8,065 m'/t

20,3 km
14,5 km

16,813 M m’

2993 Mm’

40,984 M m’
ca. 22,7 halev

Meddds szalagpalyak hossza 6sszesen (2012. dec. 31.)
Szenes szalagpalyak hossza 6sszesen (2012. dec. 31.)

Viztelenité kutak 2012. évi vizemelése (Déli + Keleti Il.)
Banyaviz hasznositasa ivovizként (2007-2012)
Banyaviz hasznositasa ipari vizként (2007-2012). . .
Technikai tajrendezés évi atl. nagysaga (2007-2012)

A DELI BANYA SEMATIKUS KERESZTMETSZETE

A Matrai Erémii Magyarorszag villamos-
energia- |genyenek 14-15%-at biztositja.

Az erom ’ -
xZeves termeles 2012 ben 6124 GWh volt.

A kibocsatott fiistgaz elektrofilterekkel és kénlevalasztoval
teljes mértékben megtisztitasra kerdil.
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RMELESI JELLEMZOI Nyugati
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A Matrai Erémii Magyarorszag villamos-
energia-igényének 14-15%-at biztositja.

Az eromi beepltett teljesctménye 950 MW.

A kibocsatott fiistgaz elektrofilterekkel és kénlevalasztéva
lies mértékben megtisztitasra kerdl.
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A Matrai Erémii Magyarorszag yillarpps-
energia-igényének 14-15%-at biztositja.

Az erémii beépitett teljesitménye 950 MW.
Az éves tecaatamnl - ;

the emitted flue gas is dedusted and
desulphurised
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Reference Background

- Largest lignite fired power station in Hungary
- 5 boiler units

- Total installed capacity 910 MW,

- Units no. 1, 2 of 100 MW, each

- Units no. 3, 4, 5 of 220 MW, each
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Boiler Design Data — Units no. 1,2

Manufacturer:
Capacity:

Steam Output:
Steam Temperature:
Steam Pressure:
Fuel:

Load Range:

Flue Gas Flow:

(dry, at 6 % O,)

NO,-Emission:
(dry, at 6 % O,)

Trannselektro Budapest
100 MW,

max. 320 t/h

540° C

140 bar(g)

lignite + biomass (10%)

min. 60 MW,

max. 100 MW

min. 600,000 Nm?3/h
max. 1,000,000 Nm3/h
norm. 320 mg/Nm3
max. 350 mg/Nm3

\




Boiler Design Data — Units no. 3,4,5

T
FoY-

Manufacturer:
Capacity:

Steam Output:
Steam Temperature:
Steam Pressure:
Fuel:

Load Range:

Flue Gas Flow:

(dry, at 6 % O,)

NO,-Emission:
(dry, at 6 % O,)

EVT

220 MW,
max. 670 t/h
540° C
140 bar(g)

lignite + biomass (10%)

min. 110 MW,

max. 220 MW

min. 769,360 Nm?3h
max. 1,154,040 Nm3/h
norm. 300 mg/Nm3
max. 350 mg/Nm3
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Distribution of the Mills and Burners at the Boilers 1,2
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Distribution of the Mills and Burners at the Boilers 3,4,5

1 2
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History of the SNCR Project Boiler Units no. 1,2,3,4,5

Trial / Test SNCR at Unit no.3:

Contract for SNCR Unit no.3,4,5:

Commissioning of SNCR Unit no.3:

Taking Over of SNCR Unit no.3:

Commissioning of SNCR Unit no.5:
Commissioning of SNCR Unit no.4:

Taking Over of SNCR Unit no.5:
Taking Over of SNCR Unit no.4:
Contract for SNCR Unit no.2:
Taking Over of SNCR Unit no.2:
Contract for SNCR Unit no.1:
Taking Over of SNCR Unit no.2:

November 2011

June 2013
December 2013
February 2014
August 2014
August 2014
October 2014
November 2014
April 2015
February 2016
April 2016
December 2016
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SNCR Test at Unit no. 3

Emissions and Performance Goals

Reduction Agent:
NO,:
NH,; slip:

NH; in ash:

NH; in gypsum:

carbamin 5722 (urea based)

< 200 mg/Nm3, at 6 Vol. % O,, dry V)
<5 mg/Nms3, at 6 Vol. % O,, dry V)

< 100 mg/kg

< 10 mg/kg

1) measured at the emission monitoring system downstream ESP
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Temperature Distribution CFD Simulation at Unit no. 3
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Temperature Distribution CFD Simulation at Unit no. 3
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Temperature Distribution CFD Simulation at Unit no. 3
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Temperature Distribution CFD Simulation at Unit no.
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Temperature Distribution CFD Simulation at Unit no. 3
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Temperature Distribution CFD Simulation at Unit no. 3
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Temperature Distribution CFD Simulation at Unit no.
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Temperature Distribution CFD Simulation at Unit no. 3
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Temperature Distribution CFD Simulation at Unit no. 3

=
2L L TE
e 2
o
a4

2.03e+02

PNOW
DON
HO0M
[oNONe]
¥+ ¥
[elele]
NNN
X
R TLTE
e

\

21



Temperature Distribution CFD Simulation at Unit no. 3
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Temperature Distribution CFD Simulation at Unit no. 3
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Layout of SNCR Injection Lances for the Trial on Level 39,5 m at Unit no. 3
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Temporary Storage for NO, Reduction Agent

NO, Reduction Agent: carbamin 5722, urea based

\§
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SNCR Trial Equipment
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Injection Lances

Font Wall Left

Front Wall Right
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Measurements at 110 MW, 175 MW, and 220 MW,

O NH; slip flue gas [mg/Nm?2 dry, 6%02]
= ast [Mwel] =———Rauchgas [1000*Nm?3*/h] =—=NOx[mg/Nm?3tr,6%02] =——carbamin5722 @ NH; in gypsum [mg/kg]

O NH; in ash [mg/kg]

1.200
1.000
“w\
3800
J
600
M 2182 @ 180
@ 337 @271 @ 277
p N P P N
N 7~ ~ ~ 7~
400 _’_I_\_‘
200 =
0 = | omll =
17 1,9 47 18 1,9 68 16 18 36
4:48 7:12 9:36 12:00 14:24 16:48 19:12 21:36

NH; in gypsum:

carbamin 5722:

Date:
Sources:
load: DCS
flue gas: emission logging system
NO, : emission logging system
NH; in ash: independent laboratory
NH; slip: independent laboratory

independent laboratory
ERC

\
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Commercial SNCR Plant — Scope of Supplies

Component Pcs. Remarks

reduction agent tanks 4  common, net volume 100 m’ per tank
urea unluoading pumping station 1 common, installation: outdoor

carbamin 5100 dosing station 1  common, incl. storage, net volume 1.25 m3
circulation pumps reduction agent 8 common, 2 submersible pumps per tank
compressors for atomisation air 2 screw cCompressors

dilution water booster pumping station 2 common, installation: indoor

mixing and distribution modules at boilers 1,2 4 2 perunit

mixing and distribution modules at boilers 3,4,5 9 3 perunit

injection lances for boilers 1,2 20 10 per unit, 2 levels (5+5)

injection lances for boilers 3,4,5 72 24 per unit, 2 levels (16 + 8)
temperature measuring systems 5 1 per unit, 8 radiation pyrometers
control cabinets 5 1 per unit, incl. operator panels
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NO, Reduction Agent Storage Plant
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NO, Reduction Agent Storage Plant
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Urea Unloading Pumping Station
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carbamin 5100 Dosing Station
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Booster Pumping Station for Dilution Water
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Installation Works

\\
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Nozzles for Injection Lances
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Nozzles for Injection Lances and Pyrometers




Distribution of Injection Lances
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Injection Lance
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Mixing and Distribution Modules
Special Layout for Extremely Dusty Area

l




Mixing and Distribution Module
for Dilution Water and NO, Reduction Agent
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Mixing and Distribution Module
for Dilution Water and NO, Reduction Agent

-~
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Distribution Cabinets
for Atomisation Air and Diluted NO, Reduction Agent

4
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Optical Pyrometer

\§
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825
750-

Furnace Temperature and Combustion Quality Mapping
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Control Cabinets
SNCR and Temperature Measuring System

\
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Unit no. 3: Operational Parameters with the Commercial SNCR Plant

e NOX emission e e|ctrical output == carbamin 5722 flow
[ mg/Nm3, 6 % 02, dry] [ MWel] [ka/h]
atomisation air flow e flue gas flow x 1000 e (lilution water flow
[kg/h] [Nm3/h, 6 % O2, dry] [kg/h]
1600 7000
1400
- 6000
1200 -
- 5000
1000
- 4000
800
- 3000
600
- 2000
400
F1
200 000
0 T - —t T + T " " 0
9.2.14 12:00 10.2.14 0:00 10.2.14 12:00 11.2.14 0:00 11.2.14 12:00 12.2.14 0:00 12.2.14 12:00 13.2.14 0:00 13.2.14 12:00
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Unit no. 4. Operational Parameters with the Commercial SNCR Plant

[mg/Nm?]

SNCR 3 az kazan (2014.10.01. 19:51:30 )

2014.10.01. 2014.10.01. 2014.10.01. 2014.10.02. 2014.10.02. 2014.10.02, 2014.10.02, 2014.10.03, 2014.10.03, 201410/
06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00
Alfanum./Létesitmény  Megnevezés Minimum Maximum Utolsd érnték Atlag érték Marker énték
B 3NS03A005 XQ01 3 FG.CSAT.NOX 0,00 MG/M3 600,00 MG/M3 227,06 MG/M3 24252 MG/M3 140,63 MG/M3
m  30HSKO0CF301 XQ01 SNCR 0557 UREA mennyiség 0,00 kg/h 720,00 kg/h 0,04 kg/h 148,34 kg/h 423,67 kg/h
m  30HSLO0DCFS01 XQo1 SHNCR OSSZ.Higl’téviz mennyiseg 0,00 kg/h 8 200,00 kg/h 0,30 kash 182492 kgth 5 169,50 kg/h
m  300EBOOCFO01 XQ01 SNCR OSSZPDrIaSZtOIevegﬁ menny 0,00 kg/h 1200.00 kg/h 30,92 kg/h 296,97 kg/th 58719 kg/h
m 3SPO1EDDS Yillamos teljesitmé ny' 0.00 MW 208,73 MW 213,74 MW 206,78 MW
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Unit no. 5: Operational Parameters with the Commercial SNCR Plant

200
[mg/Nms3]

SNCR 5 6s kazan (2014.10.01. 11:44:30)

95
S0 1
85
801
75
70
65
60
S5
S0
45
-
40
35
30
25

20

I A e

201410.01.
10:00

2014.‘1001. 2014.10.01. 2014.%0.01. 2014.10.01.

12:00 14:00 16:00 18:00
Alfanum./Létesitmény  Megnevezés
SNS03A005 XQ01 5.FG.CSAT.NOX
50HSKO0CFI01 XQ01 SNCR 0S5Z UREA mennyiséq

50HSLO0CFS01 XQ01
S0QEBOOCFO0T XQ01
5SPODEDDT

Yillamos teljesitmeny

SNCR OS5Z Higitdwiz mennyiseg
SNCR 0SSZ Porlasztalevegd menny

2014.:10.01. 2014.10.01. 2014.10.02. 2014;10402. 2014.10.02. 201430.02. 2014.10.02.

20:00 22:00 00:00 02:00 04:00 06:00 08:00
Minimum Maximum Utaolsd érték Atlag érték Marker énték
0.00 MG/M3 500,00 MG/M3 251,66 MG/M3 206,66 MG/M3 211,08 MG/M3
0,00 kgth 720,00 kgth 0,04 kgth 303,70 kgth 364,61 kg/th
0,00 kg/h 8 200,00 kgth 0,00 kgih 4042.40 kgth 5153.75 kgih
0,00 kgth 1200.00 kg/h 0.04 kg/h 431,95 kg/h 476,73 kg/h
0,00 MW 250,00 MW 212,16 MW 191,97 MW 177.98 MW
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EEL
MATRAI EROMO ZRT.

Letter of Reference

This is to goafirm that Mafrai Ecmi ZRT awarded In Mal 2013 a cantract to ERC GmaH Buchhalz ¢
Gemnany for manufacturing, supply, supervision of installalion and commissioring of & SNCR alant
dedicated 1o bloc no. 3. 4 and 5 in the Powar Station Matrai Erdm() Visonta. These blocs have a
maximum indivdua! cepacity 220 MW, The individual steam oulput ¢f each blac comes up to 670 th.
The btlocs ara cperated with lignite.

Ihe goal of this cantract is to achieve a NO, emission in the flus gas = 200 mg/Nm?® |st 6 % O;) 85 &
daily average, for the blocs aperating ‘n automatic moge following the load reguirements of the
regional power distributor, The oaselne NC. amissivn is up to 320 mg/Nm® (at B % O.). Further
deinands are o not exceed the imit far NH: slip in the fue gas of 3 mg/Nm3 (at 6 % Q) as a daily
average and the NH; contentin the ash of 100 my/<q as = daily average.

Mcanwhilo tha crdared SNCR pant wae supplied. installed, commssioncd and successlly passed
the guarantee measuicmerts in Fabruary 2014 far boc no. 3 and in September 2014 for blocs no. 4
and 5. praving its aility to keep the guaranteed emission values mentioned above. All guarantes
paramelers were achieved in the capacty range of €0 — 100 %, inciuding the maximum capacity of the
hlans tac

The conlract was [Lifiled to aur full satsfaction

This leiter of reference was issued at the request of ERC GmbH Buchhalz

Referencialevél

Jelen sorain<kal igazoljuk, nogy & visantai székhelyl Matrai Edma ZRt. 2C13. majusabar. megolzta
ar ERC GmbH Buchhciz/Nématerszag odga: egy & 3-as, @ 4-65 €3 az 5 0s szAmC blokkokhoz vala
SNCR rendezer gyartésavel, leszéllidsaval, a Matrai Erdmoban tortend szerslésének felugyeletével
és Uzembe helyezéséval. Ezen olokkok egyedi teljeshménye 220 MW,. A blexkok egyedi
giizteliesitmenye 670 th. A blokkok Lzemeitatésa bamaszénnel tarténik

A szerzbdés célie az voll hogy & listuazbeli NO, napi dtiagértéke = 200 mgiNnY (& % O, érakra
vonatkeziztva) legyen, emikor 8 biok<ok a regionalis terkalsselosztd altal meghawrozott automala
uzerben mukidrak. Az NQ, emisszd kiinduldsi ertéke 320 ng/Nm* (6 % O; értékre vonatkoztatva).
Tavabbi kivete'mény volt: az NH, szihés fustgazbeli nap aflagértéke nem hatadhatia meg 5z 5
MYNM® 6 % O értékre vonakoztatva) ércket 45 3 sala< NH; tardalrénak napi atlageriéke nem
halachatia mag a 100 malkg ertaket.

Eziia'g magtnént megrendelt b di szallltasa, bespitése, O oe helyezése, valamint 2014
februanaban sikeresen lezarut a carancidglis mérgs a s-as szamua hlakknal iletve 2014
szeptembarében a 4-e5 €3 5-0s bloldknal is. A miés igezolta, hogy a rendszer képes a fent megadott
emisszo-ortekek betartasara. Az 50 - 100 % teliesitmeénylatumanyban, belsértve a teljes tarhelest Is.
minden garanzilt paraméter betartasm kerulr.

A 5zorzéicds lejes magehegadésinkre tel eslt. o

Jelen refarenciaiavél az FRC Gmbk Buchhclz <érésére kesziit

i 'I!- Erami K2

)

'If\l.;*—-\ Y

AT Erd RT
Y

visons, 2014 11.17.

Pt " ER 000 ML
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Summary / Conclusions

SNCR is an efficient and cost-effective technology for NO, control in
large power stations

NO, emission <200 mg/Nm?3

NH; slip <5 mg/Nm3

NH; in ash <100 mg/kg

NH; in gypsum < 10 mg/kg

combination with fast temperature measurement

mobile testing unit available to develop the best design

ERC has gathered a huge experience which will be applied in favor
of our customers in order to grant cost-effective compliance

\
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If it wouldn‘t have worked we had a backup plan ...
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since we lead the flue gas into the crater nobody complains about emissions any more

\




Zoltan Teuber
+491713304971
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mailto:zteuber@erc-technik.com
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