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17. A Field Study of Thermal Power Plants
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NANKOU Thermal Power Plant
THE KANSAI ELECTRIC POWER CO., INC.
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NANKO POWER PLANT

The Kansal Electric Power Co.,Inc.
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Plant Capacity (KEPCO)

Hydro
(9,770MW) | (8,130MW) Fossil fuel
28% 23% Nuclear
Total
35,430MW
NANKO
y (1,800MW)
(17,530MW) 5%
499%

(As of End of FY 2002)




Power Output (KEPCO)

(15 billion
(35 billi KWh)
Hion
KWh) 10%
2304 (27 billion
Total 1k7v(\)//h)
155 billion KWh 0

KEPCO Only
120 billion kwh

(78 billion kwWh)

50%

Hydro

Fossil fuel

Nuclear

Purchased etc.

NANKO
(5.7 billion kwh)

5%

(FY 2002)




Combination of Energy sources
to Meet Changing Demand

August, 2, 2001

Pumbed Storage '
Hydifo 33,060MW

18,450MW

5:00AM 8:00AM ~ 9:00AM Demand

Matching Electricity
’ 5700MW

U

Ped storage  pyrchased

Hydro
5 e

Nuclear Constant
Operation

S




|(90)myuey
(Q)odues
1 (O)opesnsey)
1 (0)Isesiyewy
1 (O)emeseue |
i (O)uesewy
{(1/0)exesoQ
(Q)nzeAiN
i (O)oSeseye |
1 (0)loty
1(0)oxNY
(Q)gemseue |
{ () Hfowiy
{(0)090H
(T)0xuEN
{()oxreses
(O)ueule
{(1zfowiy

o

abolition

— (16units,2132MW)
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Locatlon of Nanko Power Plant
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Times of Start up and Shut down

(Total of 3 units, Accumulated times: 5142 times)

No.3 Unit
268 times per year
)

(Japanese Record
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Thermal Efficiency and Ratio
~of Generation Losses

38.9338.91 38.91 3884 387 g9 o Gross Efficiency

- ‘...‘...‘,_38-6

37.88

37.72
3765 37.62

37.41 37.48 31.5

37.38 37.32 374

Net Efficiency

306 324 521 44 519 504 329 311 504 o0 5o5 314

-ZVW |

L_osses
| [ N R R R R R

I I
90 91 92 93 94 95 96 97 98 99 00 01 02

(0]

o1 ~

Ratio of Generation Losses(%0)

N

o

2

(Fiscal year)




Mechanism of Combined Cycle System

Conventional

Type
(Nanko No.1 unit)

Combined Cycle
Plant

(Himejil No.5 unit)

Gus Turbine Heat Recovery
Combustion Steam Generator
Temp.

1350°C

Spg-
Generator Flue Gas
(#9600°C)

Generator




Flue Gas Denitrification Facility
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Flue Gas | —P

(Reaction)
ANO + 4NH, +O, = 4N, + 6H,0
6NO, + 8NH, — 7N, + 12H,0

When ammonia is added to the flue gas,
which includes NOx, and passed through
the catalytic layer, the catalyst causes the
NOx to separate into nitrogen and water.
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Flue Gas Denitrification Facility
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Nanko Power Station
Waste Water Treatment System
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R&D of CO, Recovery from Flue Gas
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An Example of the Composition of
Flue Gas(LNG fired Power Plant)

Carbon dioxide 994 Nitrogen oxides 0.001%
OX99Q3%/ Water 17%

Nitrogen
71%

(vol%o)




Flue Gas Carbon Dioxide Recovery Pilot Plant

*R&D start :April 1991
- Gas to be treated : Flue gas from NG boiler ||
- Quantity of gas to :600m3N/h (about 200kW) |
be treated %
- Solvent : Alkanol amine
*CO2 recovery rate :90%
*Purity of recovered CO2 :99.9%
= Quantity of recovered CO2: 2t/day




CO, Recovery System Process Flow

2R - NH,+CO, <— R - NH;R - NHCOO
R -NH,+H,0+CO,<— R -NH,HCO,

Flue gas outlet Co,

Absorber Stripper

Blower @
Boiler Q:




Dimethyl Ether Synthesis from Carbon Dioxide

DME synthesis reaction from CO, _by catalytic hydrogenation

(Catalyst) B
CO,+3H,—»CH;OH+H,0+11.7Kcal/mol

(methanol)

(Catalyst)
2CH,0H—CH,OCH,+H,0+5.6Kcal/mol

(DME)

- Catalyst : DME synthesis hybrid
catalyst
- Quantity of catalyust : 100mL
Filled up

Quantity of supplied : CO, 9NL/h

gases H, 27NL/h
- Methanol/DME : 0.5L/day

production
- Reaction temperature : 250~300°C
- Reaction pressure : 4~10MPa




