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Thermal efficiency after Upgrading 6 GTs 47.4 % (approx. 4.1% UP)
CO?2 reduction after Upgrading 6 GTs approx. 0.2 million ton-CO2 p.a.

~ [Scope of works for GT upgrading]

1~ — 1 Scope of works |- = -

1

! ! Steam
1
1

| | HRSG
Starting| |
Motor |4 _____________ Stack
Air '
Flue Gas
60 MiIH-EEMm 5 GT ZU=X
LP turbine HP turbine compressor

61 =2 H 18 J(MHPS) H100 &4
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2% 12 Historical Transition of Mizushima

Wl w2 #i
Greneration Outpuf {éi:i!:l 156 MW IS0 34OMW
Fuel Coal 0l +Coal | git—Coat 0l +LNG
LNG
Operation starting date Nav, 1961 Awg, 1963 Feb, 1973
Conversion fuel to Off Feb, 1970 - -
Conversion fuel to Coal l Jul, 1984 May, 1984 =
Maodernization of equipment | Sun 1993 Jun, 1993 Jun, 1994
Industrial Steam supply - May, 2005 -
Co=firing with BOG — Mar, 2006 —_—
Conversion fuel to LNG Apr, 2009 - Apr, 2006
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Thermal efficiency after fuel conversion 50.2 % (approx. 12 % UP)
CO2 reduction after fuel conversion approx. 0.80 million ton-CO2 p.a.
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SGT6-8000H gas turbine

Frequency 60 Hz

ISO base power output 310 MW

Efficiency >40%

Exhaust mass flow 650 kg/s ! 1,433 Ibis
Exhaust temperature 645 °C11,193 °F
Weight 2891t

Length x Height x Width 10.5mx4.3 mx4.3m

34 ftx14 ftx14 ft
Combined cycle plant (single-shaft 1S / multi-shaft 1x1)

Net power output 460 MW

Net efficiency 61%

Net power output 930 MW / 1,390 MW
Net efficiency 61%/61%

Key features of the SGT-8000H
gas turbine series

» [volutionary 10 bladng

® 4 stages of Lant acting variable pitch guide vanes.
(VGV) alowing for improved part load efficiency
400 high koad trasaients

» Rotating tlades replaceatie without rotor
Gestack of ¥

® Performance
» Flevhity
» Serviceatslry

8 WCO for reduxed
cleatance loisey

® Transent protection
of clearances for
reduced degradation
with hydrauhic dearssce
oprmiraticn (HC0)
active dearance contrel

® 1D four s2age turbine with advanced
materials and thermal barrier coating

# High cycfing capabiity due o
on-toard sir<ooked turbine Jection

| Proven sotor Setign
(Hinh serration, central
e rod, internal cooking
Ak pansages) for works class
fast (co) staet and hot
reatant capabiity

= Easy 1010 destacking on sae
DHc assembly with Mrth
seiration and central te rod

* Shorter outages: All furbine vanet and
biades replaceatie without 1otor kit
vane 1, blade 1 and 4 replacestle witheut
cover Kt

67 PEFTF-(SIEMENS) SGT6-8000H F#RA% Kz 3] 15
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2. =ZEHIL(MHPS)HY MS01T &Y 5 FA& B HIFR B2 N & 68 °

Frequoncy 60 Hz

1SO Base Rating 330 mw
Efficdoncy 42.1 %NV
8,552 kM/kWnh

8,105 Btuwxwh

620 kg/s
Exhaust Flow

1,367 Ib/s

635 "C
Exhaust Temperature

1,176 *F

25 ppmeI5%0O,
Exhaust Emission

9 ppMmBPIS%O,
S0 %

40 MW/min

30 minutes

Combined Cycle Performance

Plant Output 484 MW
Plant Effidency 62.0 %LHV
Plant Output 971 MW

Plant Efficlency 62.2 %LHV

68 =2 HTIL.(MHPS) M501J #5248 e {115 e
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3. EHEAFE(GEHY THA.02 8 5 #ikg SOHIE R T & 69

THA
R FACT SHEET

Block Configuration 2x1 2x1
(GTs x STs)

CC Net Output 880 1148
(MW)

CC Net Heat Rate 5453 5365
(Btu/kWh, LHV)

CC Net Heat Rate 5753 5660
(kJ/kWh, LHV)

CC Net Efficiency 62.6% 63.6%
(%, LHV)

Plant Turndown - 15% 15%
Minimum load

(%)

Ramp Rate 110 120
(MW/minute)

Startup Time <30 <30
(RR Hot, minutes)

|
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