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Example of Future Trend in Biomass Co-generation
- Sweden case -
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@ EU is leading in biomass utilization to replace fossil fuels through
Incentives.

@ Every country should make best use of domestic energy sources,
especially for wastes & biomass.

Figure Source: Matt Williams, "WASTE-TO-ENERGY SUCCESS FACTORS IN SWEDEN AND THE UNITED STATES,” December 2011.
http://www.acore.org/wp-content/uploads/2012/04/WTE-in-Sweden-and-the-US-Matt-Williams..pdf



Supply Status in New & Renewable Energy in Korea

w 20308 NHX] &-THEUMUXIE EHl 1XH0IUX S22 11%= S

&~ 2010'F 4 - xjE0HX] SSH|S 2.61%

Postponed * 4 - xjojix| #EI 5712 7.0%(05~"10)
to 2035

.61
2,50

237 Ehe

22t
2,13

B S B T R

JE 6.59%

—
—

H7IS 70.9%

33.4%

11%

0.4%
0.5%
0.5%
0.5%
0.6%

1.4%

3.4%

H2N= 3.7%

100%
(HIF)

‘30 11%

Source: "HO| 2 - H| 7| S0 X| A Ee X B HM oG, ATY M0 K| D2 L™ 6Xt TF2| 2|, 2012.07.13.




FIT Incentives for New & Renewable Energy in Korea

) ZUHI2F 1,040MW, E2FEF 11,214GWh, = X|flZo 1x 287499

HiO|2 S =f|7|= H|E:

ZHIH 22k CH| 8.2%, ZWHMEF CH| 23.7%, &

Zx| 22 M ] 1.3%
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FIT Incentives Record for Biomass/Wastes Energy in Korea

Category Source

Biogas

Biogas

Biogas

Biomass

LFG
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Bio-energy LFG
LFG
LFG
LFG
LFG
LFG
LFG
LFG
LFG
LFG

Wastes Wastes
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Incentive
start
year

2007
2008
2008
2009
2001
2002
2002
2003
2003
2003
2004
2005
2005
2007
2009
2010
2010
2010
2009

Base Price
(SMP+a)

SMP+10
SMP+15
SMP+10
SMP+5
SMP+10
SMP+10
SMP+10
SMP+10
SMP+10
SMP+10
SMP+10
SMP+10
SMP+10
SMP+5
SMP+10
SMP+10
SMP+10
SMP+10
SMP+5

Incentive
Period

15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year
15 year

@ FIT(Feed-in Tariffy > RPS(Renewable Portfolio Standard) system from 2012.

Source: "HIO|2 - H7| 20U X| S X E5EH g

ATHAHOf| L X| OJ2f ™ M2k 6XF TFS| 9|, 2012.07.13.



Effect of RPS Obligation to Biomass Power Generation

O Electricity generation capacity jumps till ‘22 & Gradual increase in RPS

obligation amount.
- RPS supply obligation amount increases about 15 times for the next 10 years.

Item / Year 12 13 14 15 '16 17 '18 ' 19 '20 21 '22
Base Electricity
Amount (Gwh, 54336 | 58209 53303 53410 52942 58728 70382 72706 74,651 72,783 72783
RPS Supply
Obligation (%) 14 1.96 3 3.9 4.7 6.6 8.2 9.6 11.3 13.4 15.3
Obligation 760 1,140 1599 2,083 2488 3,876 5771 6980 8435 9,753 11,135
Amount( GWh)

O Various risk in company to comply RPS obligation
- Penalty when not-fulfilling the RPS obligation and REC(renewable Energy Certificate) purchasing
- Limited space, fund, NIMBY, permits for installation
- Difficulty in securing stable biomass fuel supply (Cost, Quantity, Supply period)
- Securing economical margin (Plant capacity, Construction cost, Operating cost)

0 Every power generation companies prefer biomass co-firing which is an

accomplishable method in a short time.
- Wood pellet, Wood chip, Organic solid fuel, RDF, Process waste gas, Bio-coal, etc.

Source: St MEEH, "= LY

YT 2| AL HIO| O LA K| ZHE”,

HAHAO| X 7|22l FH|7|&H A4, 2013/10/30.



RPS Certificates Issued to Bio— and Wastes Energy Plants

. . Capacity |Weight
r Detail Plant Nam Location Compan

Source etails ant Name oca (kW) Factor pany

Bio- Woody Biomass
energy Dedicated s MAHoAXIAIE | CH &M 3,000 1.5 | Th=mX| LS AL

Combustion

er?::g;y Organic Wastes EfQtaAE R K357 SEEeh | 500000 10 | PrEMREHE
e::r’éy Organic Wastes Ejora MBS X457 &Lt EfQH 500,000 1.0 | BHBAMELHE

Bio- . T HORIX| HIO|27F 2
S Biogas :'El”.‘ji OlX AL 1,2000 1.0 @ X| M| of L x|
ey | e | sestRiunA 137 Zel S8 | 208000 10 | BIAEMUHES
gy | oo | seisiwa 23] | 2SN | 208000 10 | HISMUHE

. . e 2457|828 gge o SiLt 5 of L}H} T

Wastes Incineration at A A ME Z4H 13,3000 0.5 et X| g S A
Wastes Incineration AR K| HME oL 9,800 0.5 @AFS O X|

Source: "H}O|2 - H|7| 20| HX| M ASe S H5dM A&, M Yo X O]2f2H = 64t TF=|2f, 2012.07.13.



Biomass Fuels for Electricity Generation

0 Woody Biomass
- Wood pellet
- Wood chip
- PKS (Palm Kernel Shell)
- Bio-coal
- Partial Carbonized Pellet

3 "‘-‘P:;ﬂ';;{ﬁd‘-;— :
(Wood Pellet)

(Bituminous coal)

0 Non-Wood Biomass

- Organic Solid Fuel (Dried Wastewater Sludge)
- RDF (Refuse Derived Fuel from Combustible MSW)

Source: ot M B, "I L ET2|AL HIO| 0| HX| ET S, AKX 7| &g 2l F4|7|&% 34, 2013/10/30.
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Biomass

Soll 30MW Biomass

Corn Stalk Pellet

Typical Analysis Data of Biomass Feed & Coal Used in Korea

Bituminous Coal

Design

Range

Design

Range

Design

Range

Design

Range

17.07

16.29

Max.24.8

1.9

Max.10

16.47

Max.20

Z! 2 (Nitrogen)

Max.1.82

(Sulfur)

A A (Chloride)

Max.0.05

9|:=(Ash)

Qi (A

Min.4,100

Min.5,250

Min.2,400

Min.3,900

Min.4,890

2|(Ash) =4

SiO,

Na,O

Max.5.0

Max.5.0

o)

Max.6.0

Max.6.0

7] (Z0])

Max.120

Max.100

Source: StES A A HAMKA AKX L|0f
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Biomass Fuel Characteristics

0 Woody Biomass (Wood Pellet, PKS)
S HERO] H|olf 2HTFO| 15% 0|% =ol =2

L
- 3IER 20| =1 FSA 20| THSIRE x|, FEZo| {2
- 3|2, 98E BYO| Yol BANoE Q7
- 24 80| R dolsto] B O|E2EX| ER(OI2E ¥ 32)
Item Bituminous Coal Wood Pellet PKS
(M L 2kEh (Sample) (Sample)
2 & 2k (kcal/kg) Min. 4,600 Min. 4,040 4,000~4,400
5 +=2(%) Max. 28 Max. 10 5~18
NHERA (Wt %) Max. 60 14~20 17~22
2| = (wt. %) Min. 20 77~83 62~76
2|2 (wt. %) Max. 20 Max. 3 2.8~3.4
2= (wt.%) Max. 1.0 Max. 0.05 0.01~0.04
A2 (wt.%) - Max. 0.05 0.01~0.05
HIAYU = (kg/m) 700~900 600~750 690
283 (C) Min. 1,150 Min. 1,200 820~1,150
=M X|2=(HGI) Min. 40 31~35 15~18

Source: ot M B, "I L ET2|AL HIO| 0| HX| ET S, AKX 7| &g 2l F4|7|&% 34, 2013/10/30.



Biomass Fuel Characteristics

O Organic Solid Fuel (§7|/d 1¥HR)

- BET0| RAEEk| H[sl 35% HE R1 2|F &T0| =0 =&
- 2R €0 =1 F A 20| Eo| Hdsiaz 3ixjf, ZE0 {72
- UEE e § g9eFEe HE0| Aol 20 7ol
- EA|M0| QUEH HIsH SX| Qof B AH| S SIHO|EE U AL
Item Bituuminous Coal Organic Solid Fuel
(M e (Sample)
a2k (kcal/kg) Min. 4,600 Min. 3,000
= £=8(%) Max. 28 Max. 10
D EFA (Wt %) Max. 60 10~15
o2 (wt. %) Min. 20 50~60
2| & (wt. %) Max. 20 Max. 35
O 32 (wt. %) Max. 1.0 Max. 2.0
o 2 Ql = (mm) - Max. 40
S X 4= (HGI) Min. 40 31~35

Source: St M EEHH,

TLf 2 2[AL BIO| O K] TSR, HAAO|H K| 7|22l F4|7|&H 34, 2013/10/30.
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Status of Supply & Demand

0 Woody Biomass (=& 4| HIO|2O{A)
O Domestic Demand
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Biomass Utilization Methods — Co-firing

0 Wood Pellet Co-firing in Coal Combustion Boiler (MEHH U7 QEBIE S A
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Source: SHRAM ST, "L WHS|AL 80| QO K| LY, HRHAO|LIX| 7| 2E 0|2 FH7|£ S, 2013/10/30.



Biomass Utilization Methods — Co-firing

O M4 ™ME 0|F7| 0|2 7HEEa 4
- ¥E HO|QIjA MEMH|E 3] XE, Of
- EF 500 MW MEHEHA ZQ, QcH
-2 MHEX TR (319, M, 0|5, 2AMH] A4

Source: ot M B, "I L ET2|AL HIO| 0| HX| ET S, AKX 7| &g 2l F4|7|&% 34, 2013/10/30.



Biomass Utilization Methods — Co—firing
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Donghae Woody Biomass 30 MW-class
Dedicated Power Plant
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Source: ot SMET AN AX[L|O|ZH, "HIO[ 202 &H A AX| A 2 A", HARHX|7|sE el FA7|&/ A&, 2013/10/30.



Biomass Utilization Methods-Dedicated-firing
3 S5 S HO| 2042 30 MWF 2

O AFAZHR : 2L AT SEH HIO| QDA WFHA
O MH|E2F: 30 MW x 17|
7|¢F: 2011. 12 ~ 2013. 7 (&r&~F=&, 2070 &)

O SAMH| 11,4159 &
O HH|HA

1 113.4 t/h, 96 kg/mn’, 510°C (CFBC, BHI({ 2LZZ )/ A E 2|0} AndritzA})
31.6 MW (Single Flow, X| = SiemensA} SST-400)
AAH| L EF=, SNCR, Dry Reactor, Bag Filter, 2 EF = AH| &

O AHEAE : =24 Bio-SRF (L X| &K=, WCF &)
O HZ A2 ZF: o 182,000E/H (3,000 kal/kg, LHV)
O ArR%(X| - SohA| SELHE Sofl=rH T ALY

O SE0|Ate : 5 SHE UASY7|s AAL0E AY7[=71E 150)
Y| HA =T
FSMEY A 2A KM (Kepeo E&C 7| =X HES, 31% A X&)

- WCF : Wood Chip Fuel
Source: St MYH AMAN AX|L|O|YE, "HIO| O A WA HX| 8 A", HAHAOH K| 7| =2l F=A 7|2 &, 2013/10/30.



Cogeneration Example Using Biomass in Korea

a M2 FCHO|L K| AMY 38.9 MW (Bio-SRF) &t F A H|
O 2% : M8 IOPMACIXILY & U Hef 33

O 2H| 8% : M7|5=(38.9W) & EE=(Z|CH 52.2Gcal/h)

O SAZ|7t:2014. 4 ~ 2015. 12 (3ts ~ =5, 2174 &)

O H|HA

I:I 1
- 2 & 2 150t/h, 96 kg/m’, 510°C (CFBC, Y& =)
- E| 21 41.1MW (Single Flow, &%)

- StAAMH| L EFgE SNCR+SCR, Dry Reactor, Bag Filter, ZHHEH =QMH| &

O AFE XA Z: Bio-SRF (WCF, QX| XX S, Torrefaction Corn Stalk Pellet )
O EEM%%‘E : QF 289,000E /4 (3,000 kal/kg, LHV)

O NEel gl Mew ey

O 5 Ol)\f°F HEMENHX(ES/EM/ZLE) AHEAIA

? EAeH ALSIoE 71 AIS1% OI(OF) 814 SA(FEED) E1S 4

Source: ot AMET ALN AX[LOJZE, "HIO| 202 TH A &X| 8l 2HA", WA HX|7[&- 2= =4 7|&/{ A&, 2013/10/30.



Co-firing Example Using Biomass in Korea

T

2 Szt 1,227((200 W x 27]) HIO| 2O A = A4 H|
SAMH| X
2t7]3+ 10%)

O AR - =L Z[2= C&2F CFBC Y 2{0| HiO| 20O A
O MH|2F: 20 M2 x27| (B7|% 432 Geal/h, A2 - &
O ZAFZ|Zt:2013.3 ~ 2013. 11 (X2 ~ =2, 871 L)

* SAHH| 799 3 (K[ Z=AHF AKX} - BDHiL)

O F=QAH| : Ht0| 20| A Storage Silo 3 2§y Z1H|0|0{(ABC) 1Al
O AE¥E : & Ho|OA (FX| L=, 155 WCF 3)

O Az ALEEF: 2F 238,000=/3 (3,000 kal/kg, LHV)

O AtERA| @ SollA| SBLUE Soljet=Z
O E0|Algt : Direct Co-firing = A A H| AX|L| 0|2 XpK|4=2H

- WCF : Wood Chip Fuel

Source: ot SMET AN AX[L|O|ZH, "HIO[ 202 &H A AX| A 2 A", HARHX|7|sE el FA7|&/ A&, 2013/10/30.



Co-firing Example Using Biomass in Korea

0 SIS 1,25 7|(500M x 27]) QETEI SAMH)
O 23 : MT|MOLIX| S 93 BREAESIS SHA QEH B4

28 #=
O MH|8&t: gatJ|= 3% =4 (Max. 5%)
O ZA7|Zt:2014.1 ~ 2014. 6 (A X| ~ =&, 6712)
=9 MdH| : HO| O A Storage Silo 5! 0|&AH| 1Al
OAEHE =& REHE
O G Z A2 : 2F 140,000E/4 (4,000 kal/kg, LHV)
O AERIA| - SSHA| ST=tH LT A
O E0|AtE : Co-milling A 4H|

Source: SHEEM YT 4K AX|L|O{ZE, “HIO| QO A YF A M| U SR, HAHAOL{X| 7|2 0|3 X472 YA, 2013/10/30.



Environmental Performance (Donghae Biomass 30 MW Plant)

=]

= Rz s AERA
ey S | (2=%| "13.10.16)

NOx (ppm) 35 ppm

SOx : 1.5ppm

SOx (R HCl : 40ppm

HX| (mg/Sm) ' 6 mg/Sm’

Cho] 241

X Bag Filter AH|7} O|MHX| HAH 22
X LSS 90% MZto| A34 =

X =2 & 7|Ef Trace metal2 &

Source: $HRE AL A AX[L|0f2E, "HIO| QO A WA HX]



Situation of Electricity Generation Using Biomass in Korea

o =
- A2 FXHH|, O|8 &, & s 5= 4og I 2447
7|E2H|E 0| &%= HIO|OjA 2471 7HY M E 1776
7 2 B ¥ oYy z¥ I6C o= CIOI=H= a B
Jltjx| E-ﬁ é_t 361

YA 621 1,776 893 2,447 361 317 28

X 7| =dH| HEN(MELZS F—HIO|RAR)E 9ot MY =A
- AR X el AEEHA 4
HO|RO=E 7|7t EStn eHEX o= Fof 7
dH VI S(HEEE e €8T 2EE)

- 7|1&4H[e =8 X5t o] EX &l
- A=CfN| = Qlot 22| Fof, 1% S =tZH X5} 2L

- 7|£2H[2] 0|EE&0| &=
- 2HZ7H=E P ® FAHE 88

- RPS O|&iH|8 B

Source: ot M B, "I L ET2|AL HIO| 0| HX| ET S, AKX 7| &g 2l F4|7|&% 34, 2013/10/30.




Key Policy/Technical Points for Electricity
Generation Using Biomass

0 RPS Category/Weighting factor
0 RHO Policy for Heat
O Proper Generating Steam Temeperature/Pressure

d Fouling, Reaction zone shift by Co-firing

RPS (Renewable Portfolio Standard): A XjAHO|H X| &3 =2| R 24| =
RHO (Renewable Heating Obligation): A X{d S0 HX| 52 2| F22M =



Definition of New & Renewable Energy in Korea

Energy Source

m
>

m
c

USA

JAPAN

CHINA

KOREA

AUSTRALIA

FRANCE

S. AFRICA

UK

Renewable
Energy

Hydro

Large Hydro

©)

©)

©)

©)

Small Hydro

X
©)

©)

©)

©)

©)

Pumped Storage Power Generation

Geothermal

Power Generation

Heat Pump

©)

©)

Solar
Energy

Photovoltaic

Solar Heating

O|©|0|X

Solar Heat Electricity Generation

©)

©)

Passive Solar

Sea Power

Wind Power

Biomass

Solid Biomass

Biomass Gas

O|0|0|X|O

O|0|0|0O

O|0|0|0O

o0 0|0

Liquid Biomass

O0|0|0|0 X000 X|O|X 0|0

O0|0|©I0O|0|00|0|X|O|X|O|X

O0|0O|0|0 X000 X|O|X|O0|0

O|00j©0|0|0|0|G] O

O |0 |0

Black Liquor

Wastes

Renewable Municipal Wastes

OO0

©)

Non-renewable Municipal Wastes

X0

Industrial Wastes

Non-specific Combustible Renewables

Waste Heat from Wastes

X|X|IX|X|O

XXX |X|0O

O|0|0|0|0

Food Wastes

Temperature Difference Energy

©)

©)

O 0000|000

[New Energy

Fuel Cell

Gasification/Liquefaction of Coal

Hydrogen

OO0 X | X|O|0|0O|0|0O|X|0|0|0|0 |0 |X|O0|0|6] O [X|O|0




RPS Weighting factor Status of Biomass Energy

in Korea

Only applicable for electricity, not for steam.

Weighting Factor Energy Source

0.25
0.5

1.0

1.5

2.0

IGCC, Process Waste Gas

Wastes
Land Filled Gas

RDF dedicated electricity generation
Wastes Gasification Electricity Generation
Bio-energy

Hydro

Tidal (with Tide Embankment)

Wind Power (Land-based)

Woody Biomass Dedicated Electricity Generation
Wind Power (Sea-based, < 5 km from land)

Fuel Cell
Wind Power (Sea-based, > 5 km from land)
Tidal (w/o Tide Embankment)

RPS (Renewable Portfolio Standard): Al « XA Of| HX| &3 22| R 24| =
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Trend of Steam Temperature in Waste—-to—-Energy plants

Boiler generating the 40 bar, 400°C steam is a general trend.
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WTE best available technology : 30% efficiency in electricity generation by 100 bar,
500°C steam

Source: Takuma Masao et. al,, “Contribution to climate change by electricity generation through waste incineration”, MHI report, 41, 212-215, 2004.



Coal Power Generation Case : Generating
Steam Temperature/Pressure Trend
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Future Technical Direction in Dedicated Biomass
Electricity Generation

O Future technical direction for the production of high grade steam can be
seen in the current trend of coal fired power plants.

O Currently best available technology in WTE (similar plant size with
biomass) generates steam at 100 bar, 500°C, where overall efficiency
can reach 30%.

O Coal industry has employed steam turbine systems of over 36%
efficiency, with ultra supercritical technology, over 40%.

 Considering that the size of biomass power plants is much smaller than
that of coal fired plants and a large capital cost would be involved,
Biomass power plants of 100 bar, 500°C appear to be the best technical
level that is practically attainable for the time being.

- In order to accelerate investment for the biomass power plants of high
efficiency, reasonable pricing policy for the steam and the proper
allotment for construction cost are most important factors that should be
resolved.




Technical Issues in
Biomass Co-firing



Blending of Coal with Other Fuels




Proximate/Ultimate Analysis Data of Coal,
Other Fuels

us
L5 L5 Hatural )
lingis  Wyoming ggﬁgta gasq (ar, woodt  Strawt ﬁg:&# ROFt  TDFt E';f{;”g'e“m
bit.* subbit* 22 6 valh  (an) (dh) i (dh) (ch) i
daf) (da) g CH
Proximate analeiS, Wt
Maisture (ar)  7.97 2809 3224 0 72 10.6 10 04 04 7.16
Ash 14.3 6.31 6.59 0 29 6.1 8.1 116 58 047

‘ volatile matter  36.9 32.2 305 74 6 74 4 589 48.9 65 5 13.97

Ultimate analysis, wt%

Carbon TrT 751 728 724 44 .5 47 4 476 28.3 788 86.7
Hydrogen 5.0 5.35 4.83 241 5.7 4.5 6.1 4.2 7.3 4.1
Mitrogen 1.37 1.12 1.15 3.5 0.4 0.4-08 1.1 0.6 0.4 1.49
Sulphur 2.38 047 0.70 0 0.1 0.1 0.2 0.3 1.5 55
Chlorine 0.08 0.03 0.04 0.54 0407 0.2 0.4s5 0.04
Oyhen 13.5 15.0 203 0 39 404 2898 24.3 4.5 1.69

Higher heating value, MJ/kg

328 2848 28.3 93.74 15.62 17.08 13 11.17 J6.77 35.5

Higher heating value, MJ/kg ar

258 19.6 17.3

Source: http://www.coalonline.org/site/coalonline/content/Viewer/81569/6223/6223_1.html/Cofiring—coal-with—other—fuels.



Effects of Biomass Ash in Boiler

« Most biomass materials have relatively low ash contents (<5%),
compared to most power station coals.

- The biomass ashes are very different chemically from coal ashes, i.e.
they are not an alumino-silicate system, but a mixture of simple
inorganic compounds, of Si, K, Ca, P and S.

. _'LhLeg_b_as_l_c_b_mmss_as_h_t;Lpgs_have been described:

High Si, high K, low Ca ashes, with low ash fusion temperatures, e.g.
many agrlcultural residues,

- Low Si, low K, high Ca ashes, with high fusion temperatures, including
most wood materials, and

- High Ca, high P ashes with low fusion temperatures such as most
manures.

- There are concerns about increased rates of high temperature
corrosion of boiler components, with high chlorine biomass
materials.

« Biomass co-firing tends to increase the level of submicron aerosols

and fume in the flue gases and may impact ESP collection efficiency.

- There may be utilisation/disposal issues with mixed coal/biomass
ashes.

Source: “Biomass Co-firing,” Mitsui BabcockA} 2t & X =, 2006/4.



Problem Areas of Co-firing Coal/Other Fuels
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@ mill: wear, capacity
@ combustion chamber: slagging, fouling

@ superheater: fouling, corrosion

@ cony. heat exchangers, fouling, errosion

@ DEND}{—Catar'_-,f'St: deactivation, Eapacitg,.f, Brrosion
@ ESP; dust composition, capacity
@ Ash: Use/disposal

FGD: capacity

@ FGD: use of by-products

stack: emissions

Figure 10 Areas of concern in cocombustion (Hein
and Scheurer, 2000}



Co-firing of Coal / Straw

Combustion zone shift to higher area
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Figure 11 Mean O, concentration and mean radial temperature (Kicherer and others, 1992a)

Source: http://www.coalonline.org/site/coalonline/content/Viewer/81569/6223/6223_1.html/Cofiring—coal-with—other—fuels.



a) anthracite/wood

Co-firing of Coal / Wood Chip

Combustion zone shift to higher area

b) bituminous coaliwood
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Source: http://www.coalonline.org/site/coalonline/content/Viewer/81569/6223/6223_1.html/Cofiring—coal-with—other—fuels.



Demonstration Results of Co-firing

Coal/Wood Chip

Table 09 Comparison of combustion results for Kingston boiler {Gold and Tillman, 1998)

100% coal 15 th% wood/a5 th% coal
Economic parameters
Boiler thermal efficiency, % g9.2 ga5.01
Incrernental efficiency 10ss, % 1.16
Coal consumed, th 4537 09.34
Incrernental coal saved, th 6.03
Coal consumed, GJ/h 1418 1349
Incrernental coal saved, Gjth 69
Wood consumed, th 15.1
Wood as mass of fuel, wt% 27 4
Airborne emissions (from heat balance)
Flue gas molecular weight 2965 29.97
Flue gas to air pollution control systerm, kgim 2143 21.87
Sulphur dioxide, pprrv,_uncorrected 11407 984 .4
Mitrogen oxides, ppryv, uncorrected 5497 482

Source: http://www.coalonline.org/site/coalonline/content/Viewer/81569/6223/6223_1.html/Cofiring—coal-with—other—fuels.
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