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B
GSSWUAUR ISMItfifHjy (Co-generation)

Fuel Natural gas
Gas turbine power output 69.1 MW
Back pressure steam turbine output 44.7 MW
Station service power 1.4 MW
Net power output of the plant 1124 MW
Heat input to the gas turbine (LHV) 230.0 MW
Heat input in supplementary firing (LHV) 79.6 MW
Process steam flow 65.3 kg/s
Process steam pressure 3.5 bar
Thermal energy of process steam 152 MW
Rate of fuel utilization 85.4%

0.74

electricity generated ]

process heat supplied
Electrical yield 36.8%
Efficiency of power production 79.9%

Power coefficient [
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UIGATSNANAITINWERY AMMIUYUEISUIGRIGNIH UM SHATY]
M AU W MG M AH R UTAN SISTRIMIN G At E 0 TG 5]
SUN UGN ITRUUINMAMIGATNGN 8GN S0x, NOx, 02
FIMSMAUSWIRAIGMMEIw: [FA§UIGRIGNaNAIGITM L

UIGRHIFIZ . ‘:1mmmimmmmmmmmmmmmﬁﬂsuﬁm MII[LU
Lmﬁj[iuﬁmﬁn[mi[uﬁjﬂﬂﬁﬁjnmnmU Samidim ﬁjLUﬂSUﬂﬂn
abtds (gasmcatmn) ﬁmﬂmagjsmmm[m U Tin tijUtmtij?rn[uHL]un
tﬁﬁaﬁgs Sox MIGIULIAGAISMUYSGSAINRNEN (carbon capture and
storage)

UIGRAI SN AN AN WEHNG NN N s:
- MivHn BAMIMAURWE ]S NOx

- MIMAURWEATS SO2

- MIBUWAZAISMUSG ShiAnen
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« Wit SHMIMAUTSHISATS NOX
(NOx generation and reduction)

« MIMAUSUIZATS SO2
(SO2 reduction)

s MIGIUWAZAISMUSE SHIANGHA
(Carbon capture and storage)
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- Electrostatic
Coal m CNUX . precipitator __ FGD » Stack
Current performance at stack
NO (mg/Nm®) | <500-1000 —p <50-100 (<<50(_)1'61_08_42 glkWh)
50, (mg/Nm) <1000-5000 <20-100 (<<20%61 (.)8,42 gkWwh)
PM, (mg/Nm’) <20000 <50 <10 (<<1(§).o32 0,042 g/kWh)

AISMNUGUS GHN:MIMAUSW SIS NUITNW{TASUAN

Roadmap technology publication of IEA



uTE AN gE (N2) isinnngjig

NIHE RIS uTHIAN TRJImn
Pyridinel 15-40% More stable
Pyrrolel 60% Less stable
Aromatic 6-10% Stable
amines

o

LYUMUES A0 SIHuUIRaIgiRiveingRmisvIn b-o
AR aIE S G



HISMIUIAG NOX
(3] N

- UIAANALE (Thermal NO)
- UIAAINWUIUA (Prompt NO)

- UIRAINUII{UR (Fuel NO: volatiles-NO and
char-NO)

61



HISMIUIAG NOX
(3] N

- MIUIR AN WAL (WS M1 Zeldovich)
N2 +0 <> NO +N
N+024>NO+0
HI{PG I LRG 80 8 AN A N 8 85 >1300-1500°C
ﬁs‘fﬁsmmﬁmﬁqﬁmmtﬁﬁ NO

- MIGIAAINWGIUA (Prompt NO)
N2 + CHx <> HCN + N + ...

N + OH <> NO + H
N SIR SN U SIS H{URIES
YSM{UANGANMIUIRE NO

o
IR

SRS

L 9] 33
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HISMIUIAG NOX
(3] N

- {1t NO (-N iy saithftmimts)

spppin -N O N, )
HCN/NH, + O, , NO (Mivta )
NO + HCN/NH, » N, (MIGEM)
Athjpandnamiviia NO (>80%).
- Gijit NO (-N iU s mefi)
maLfi -N + %0, » NO (vt )
mitji -C + NO » YN, + miitjit (0) (mitithim)

[mAfH -NO = ~25%] < [thiitiimtis-NO = ~75%]



g miv gy NOx

- MU MI{AU (ARG .
mMItATPIyugaums
: mﬁm&;jmm
.« MIGAUINI{ESTAMA

- MIAU{ARUITAGIN:

myity: ““limmijmaniﬁﬂimn““anStﬁ[S‘l‘g‘ijBJﬂ}
Uimm (flue gas) * '

““Ii“[JnULnﬁUS‘IUmG[tﬂ Mt S InNImi NHIJ N
G (denitrification processes)

0] | ’ J
TIQ\D, e L : :
ZONE @
\/_ % ﬂ(BU/HIEASfFGH

\DZ, )

BASELINE FLOW FIELD REBURN ARRANGEMENT
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« MIVIE SHMIMAUSHIZATS NOX
(NOx generation and reduction)

* MIMKAUZUZA]S SO2
(502 reduction)

s MIGIUWAZAISMURG SHIANGHA
(Carbon capture and storage)
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Ca(OH), - CaCo,

- heat

heat

MIMGUSWZATS SO2 MU MINMMAUT (MIMMGHImI)



MIMAUZWEATS SO2

SOx reduction by sorbent injection

MIMGUSWZATS SO2 MU MINMMAFUY (MIMMGHImI)

67



MIMAUZWEATS SO2

MAIURAIRIE T UM MAAGH RiamAaUgHs

MIMGAUSWZATS SO2 MU MINMMAUY (MIMMGHImI)

68



NOx and SOx Reduction
I
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MIMAUGHISATS NOx §i SOx

B
4
3
2
L
2
S
0
[Urgromaig boot [UIeautiisg bogo
a0

Ulg ﬁjmﬁh -OECD Environmental Data Compendium 2006/2007

Ulg fljijilJ;”S . Federation of Electric Power Companies of Japan
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« MIVIE SHMIMAUSHIZATS NOX
(NOx generation and reduction)

« MIMBAUSIZATS SO2
(SO2 reduction)

 MinGWAZAISMySE Shinpgn
(Carbon capture and storage)
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mit tl,"ltity 9 ﬁismg§f5 (Carbon sequestration)
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NEAUEIGEEN NAGEH
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UTUN ™ fU
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I

s y
Mineral carbonation .=~

Industrial uses
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1996 1999 2001
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mit AR My (A Y S WiniHIviun

U-235 + 1 Neutron — 2 Neutrons + Kr-92 + Ba-142 + Energy
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-ammmnﬁmtsipn AYInN Sififyy I ASI{UH deuterium (Athd
BIHUAHTES nimﬁS) 8% tritiumii U AMIHU WY 81
mmmrﬁﬁmmnm

p+p » He+n+0.42 MeV
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Boiling Water Reactor (BWR)
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AL G| 9%
= 1 by

uAgMNUiuAMANaIsIgjeuny
e Becquerel- Sl unit (Bq) =1 disintegration per second (dps)
e Curie (Ci) =3.7 x 10'°Bq = # dps from 1g Ra

ninLﬁjUnmmﬁﬂﬂj[uﬂjU[mm[Lﬂtﬁmni Gjfu ﬁ‘”gi 2l ook
mmn‘fumLﬁjﬁwn !
Gray-SI(Gy) =1 Joule per kilogram

e 1 Gy =100 rads

o
o

niﬂﬁjﬁﬁﬂj nmnin[uﬂijﬂ?ﬂﬂj[ﬂjLﬁ Hi:Gie

DE = Absorbed dose X Quality factor (Q)
e Q =1 for beta particles and gamma/x-rays
Q = 10 for alpha particles
e Sievert- Sl unit (Sv)
1Sv=100rems
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