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1. Energy structure & relevant policies of coal-fired power generation




China’s energy structure
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China is the largest energy consumer in the world.
PEZHA CRAEEREZEE.

Coal is accounted for 70% of China’s total energy
consumption.

EFEEREESEF |, FExG£970%,
Petroleum and natural gas are needed to be
imported from abroad. 60% of petroleum and 30%

of natural gas are needed to be imported,
respectively.
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Coal plays an important role in China’'s energy
supply, coal also the important guarantee of

China’s energy security.
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China’s energy structure
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Coal production and consumption result in large amount of air. soil and water pollution, China is facing
big challenge regarding to environmental protection.

HEEEHRIIRAS  RNEFIHBERETE T AERIAS. TR, KIKNSHR |, SHERRSERFP
&R T PRIk L.

China is devoting itself to increase the proportion of energy consumption of oil . gas and
renewable energy sources, decrease the share of coal consumption.

Bel , FEBFERDTEIEINGH, KASREMIBERREERE | BMOEREEILE.

China will consume 4800 million tons of converted coal equivalent by 2020. The share of coal
consumption will be reduced to less than 62%.

FhitZ120204 , FEESEEZEREZARNA8-50{CMitRER , Hab |, IER GEbEEHIEI62% AR,
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China’s energy structure
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In China, electricity production is the main form of coal utilization, which accounted for

approximately 50% of coal consumption.

IR A B RIERAMAPRERIA L, SFERRBEZENLEZIS0%.
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Relevant policies of coal-fired power generation

FREEFERIBR

China has issued series of policy documents of coal-fired power plants, these measures
promote high-efficiency and clean utilization of coal.

PERMFELSHE T —RIRIEREERIBER G | BhORE T ERSE=SFA.
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{Action plan of energy development strategy(2014-2020) )

(BERA REIRITEITX!(2014-2020))
°

‘ {Action plan of energy saving, emission reduction, upgrading

and retrofitting of coal-fired power plants(2014- 2020)))

¢ (R RERATT R SBUETEITR!(2014-2020) )
°

°
o
{ Interim measures for the administration of commerical coal quality )
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Relevant policies of coal-fired power generation

FREEFERIBR

Action plan of energy development strategy(2014-2020)
BelRAR RIS ITaNIT] ( 2014-20204F )
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Relevant policies of coal-fired power generation
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Action plan of energy development strategy(2014-2020)
BERR REIRITaNTR] ( 2014-20204F )

Develop clean and efficient coal-fired power generation 20
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Relevant policies of coal-fired power generation
MREBAERIBIR

Action plan of energy saving, emission reduction, upgrading and retrofitting of coal-fired power plants ( 2014-2020 )

SR T BERAEF R SBUETaNTA (2014-2020)

Coal consumption rate

(HEBIEE
Pollutant emission Safe operation
RS LZEIBITIKFE
Share of coal consumption Technique equipment
WERHZEELE BRARTREIKE

Share of coalfired power generation
above 60%
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Relevant policies of coal-fired power generation
JREBAERIBIR

Action plan of energy saving, emission reduction, upgrading and retrofitting of coal-fired power plants ( 2014-2020 )

MBI BERAFF R SBUETaNTA ( 2014-2020)

Y : 634 GW (6.34 {ZkW)

Unit: 10* kW
11482 By . bR

FERIFEEAIA : 300g/kWh, 9853 9055 9187
8089 7685 8015
O Existing coal-fired units : 310 g/kWh
IS IEESHZE : 310g/KWh,
O Existing 600MW and above units : 300 g/kWh
Mz60 5 FEMLAEMNEA : 300g/kWh,

2014 2015 2016 2017 2018 2019 2020

O new-built coal-fired power units : 300 g/kWh.

Reform plan of coal-fired power plants in 2014-2020
2014~20205F 1A B D F UG K

| 2020 Coal consumption Target ( ERiHZE=BEE)
‘ e -15x108t (-1.5{ZN%)



Relevant policies of coal-fired power generation
JREBAERIBIR

Action plan of energy saving, emission reduction, upgrading and retrofitting of coal-fired power plants ( 2014-2020 )

MBI BERAFF R SBUETaNTA ( 2014-2020)

Dust: 10mg/Nm?3 SO,: 35mg/Nm? NOx: 50mg/Nm?
uSt: 2Um@AM= S0, Somgriim= NLX: SUmgrm T :214GW (2.14 1ZkW)

‘ \ In principle, close or achieve
) - P P 4387 Unit: 104 kW
.‘ e BN EEsAEkE 3811 3695 B - HFE
. . 2475 2451
Basically achieve 1747
EARILF|
Encourage to achieve 2014 2015 2016 2017 2018 2019 2020
SENAE Enviromental protection technique retrofit plan of coal-fired power plants in

2014~2020
2014~2020 5 BN AEIMRABUELT X

Pollutant emission reduction target (;5Z4HHIEEE)
. Dust(fd): - 60%
e SO,: - 56.7%
e NOX: - 46.9%
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{Interim measures for the administration of commerical coal quality)

(BmRREEEEITNNE)
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For long-distance In key areas, it is
transport of commercial limited to sale and use
coal, quality is required scattered coal with

more stringently Ad >16% and St.d >21%
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Increase the terminal coal quality
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Status of coal-fired power generation
HEERE A RINA

Recent years, China’s installed capacity of coal-fired power generation has been continuously
increasing, and became the largest country of installed capacity in the world.

IEFER , FERERNFEEK , S8R DEERIEAIER.
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China’s installed capacity of fossil-fuel units and total coal consumption from 2004 to 2014

2004-2014 FHERBIEIREERERKERCE 15




Status of coal-fired power generation

SRERE A EIUR

Installed capacity in 2014 : 1360GW Electric production in 2014 : 5.4x1012kWh
2014F&EEENE : 13.60{ZkW 20145 KB E : 5.47512kWh
Nuclear  Wind  ggjar Solar Nuclear Wind
B KR e Apgg 28 - WA

1.5%

7.0% 1.8% 1% 2% / 3%
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, ya 7KEB
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22.3%
Coal-fire
KEB
67.5%
75%
Structure of installed capacity in 2014 Structure of electric production in 2014

201452 FE =N 2014F£ERFEEEMA, 16



Status of coal-fired power generation
HERE & REIUR

Optimization of coal-fired power structure

KRR

O The structure of China’s fossil fuel power plants has been optimized by the continuous work of “Build large
capacity units while shut down small ones” .

EEERSEe " EXEAN THF , RimMEICEREFRE , FEXERNEEEIZEML.

O By the end of 2014, the number of operating 600MW and above units has reached 561, among which 71
are 1000MW USB units. The total installed capacity amounted to 375.77 GW.
HZE20145K , ERO600MWELLENES61E , HEF1000MWENATLE , RBE=29375.77 GW,

100%
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40% |
20% 300~600MW
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Status of coal-fired power generation
SHEIERE A RIVA

Development of coal-fired power generation technology
MHEBRERIES
O Owing to the effective promoting technological optimization and upgrading of coal-fired power plants, the
average coal consumption keeps decreasing.

FR TR VBRI 2, (B IRFEREE M.
(8/kwh)
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Main technical routes
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Energy efficiency improvement and upgrading: Technology

ARSI S REEHON

PRRFHET K A5 EANR AN
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Main technical routes

FERRRZ

Maturity and promotion of technology

Q@

Energy efficiency improve

and upgrading technolog

KRESSRSSFT RIS

PXRAFHHET 1N

Rise of steam parameters
RETHEHZSSH

Optimization of the heat regenerative system

AL EERERSE

C Cold end optimization of circulation water
BRI

Optimization of four key pipings’ design

LA EERLT

Recovery and utilization of flue gas waster heat;
increase of heat supply

C MRSARIAEFI A, 1EI0fLA

Sealing system optimization for air preheater

A =TRER

Optimization of steam turbine flow path
21

BRI



Main technical routes

FERRRZ

Typical Project Zfl

No. 2 Unit in Suizhong Power Plant ZhE [ 25 14H

O 800MW SC unit imported from Russia, put into operation in Sep. 2000

EESHTS [1H800MW EIFREENE , 200098 AEWIE T
O Retrofit work completed in Sep.2014

201459 B SR FHRBUE
Main upgrades

E_}_ SH- -;‘;-
FERIBENS
« turbine flow path
EHERSOE
+ auxiliary steam system
« turbine-driven BFP set | BBZERS RS ROE
RS KGRAREE
ANERIKER E&Lt SR . furnace wall heat insulation
* vacuum system YRt EMOE
BSRSHE '

v

+ sealing improvement of boiler

« air Preheater and Induced Draft Fan
ZSTRESFN5 | XHLEGE




Main technical routes

FERRRZ

Typical Project Zfl
No. 2 Unit in Suizhong Power Plant ZhEB 251148

Before After Improvement
BUE R BUEE | BOE/E-BUERT

Boiler efficiency in rated condition
N N 92.11 94.67 2.56
BURE LISt smAFER (%)
Turbine heat rate in rated condition 613.68
e DI SECTGER(k)/KWh) 8414.31  7800.63
Auxiliary power rate in rated condition —aa = 50

BE DRI (%)

Coal consumption for power supply in
rated ( pure condensing) condition 339.36
BiE. fEE L HEEERE(9/kWh)

299.68 39.68



Main technical routes

FERIRNRZL

Demonstration and R&D of technology

7~ BANEAR RN
O USC power plant/double reheat
HRiEIaTR/ X B

e Huaneng Anyuan:
2x660MW double reheat USC power plant put

201556 H27HMB8R24H |, feRERiFRI 15, 25
X BREEIR SR A BB,
31MPa/600°C/620°C/620°C Bl 273 g/kWh

J—— pig———

e Guodian Taizhou:
2x1000MW double reheat USC power plant, one

put into operation in 2015. 9

20155F9F , EESMEB 35 RBEREEIRFR
ey 1= IRASE - T

31MPa/600°C/610°C/610°C BB 266 g/kWh



Main technical routes

FERIRNRZL

Demonstration and R&D of technology

77 BANBT AN

O High-low location two axis STs arrangement
SR UME
e Shenneng: 1x1350MW double reheat USC power plant.

FRBE : 1x1350MW , RE#H , BElIE5R
e Parameters : 31MPa/600°C/620°C/620°C

%ﬁ&: 31MPa/600°C/620°C/620°C
) 263 g/kWh

e By reducing the pipe length of steam and applying a lot of other energy-saving technologies,
the net efficiency can be increased to as high as 46.7%
BIERASETSRUMERA |, AT ARERDEZHS. BREREERKE |, ROBHIRK
NEEBRS , GEHECSIMHEERAN , TR HESERA=F1A46.7%,



Main technical routes

FERIRNRZL

Demonstration and R&D of technology

77 BANBT AN

O Deeply coupling ST & boiler
HFRERS
e Power plant in Penglai of ZTE Electric Power Limited : 2x1000MW, double reheat, USC.

RRGESREE] ¢ 2x1000MW , IREH , HEIRR
e Parameters : 31MPa/600°C/620°C/620°C

%%5[: 31MPa/600°C/620°C/620°C
) 260 g/kWh

e By reducing the difference in temperature in heat exchangers, applying flue gas-water heater
. Steam-air pre heater and low temperature, the net efficiency can be increased to as high
as 47.2%.
BT RATMFRERESTRA | ZRRARERMRAEERNRN | BRiFEsRESRE SR
MSMERENR , REBES/EKIIAR, BRZSWAEs. RESESRFIRE  FHAA
EER A [H1K47.2%,
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Main technical routes

FERIRNRZL

Demonstration and R&D of technology

775 BANEA TR
0 IGCC Huaneng Tianjin IGCC demonstration project
HEBEREIGCCERL,

» Capacity: 265MW
KEEINER © 265MW

» Power supply efficiency: 41%
HEEER . 41%

 Coal consumption rate: 255.19g/kWh
AEBIEHE © 255.199/kWh

» Efficiency of gasify furnace: 95%
SPRRREE © 95%

» Efficiency of cold gas: 84%
ISR - 84%

Gl S B R

Commercial operation in 2012.12 » Carbon transformation rate: 99.2%

2012F 12 A FHiamE iz T BARER 1 99.2%

In 2014, accumulated operating hours: 5500h; cumulative generation:10.4x108 kWh
2014F RitizTHBIE 5500/ , Rit/AHE10.4ZFERS




Main technical routes

EERARRL

Pollution Emission Control

ISR

Power plant§ with qUSt removal devices% Power plants with desulfurizer%  Power plants with SCR denitrification%
REIRERERIA% LRI ERIA % L EREEAIA %
Dust removal device Desulfurizer Dust removal device
AN PREE friEREE
O ESP (99.30%~99.80% iS4
g (_th y h°fre enc° )elec?r_[‘fi O FGD with pallet (97.6%~98.8%) O LNB (< 120mg/Nm?)
with high-frequ i X o
source/rotatgilon elzctrodz TERIRINSRS RNOxz:
(95.5096-95.65%) O FGD with Spin exchange coupling O SCR (80%~90%)
%Bé"‘%;+‘=‘:*ﬁ Eé,‘}? . device(97.6%~98.8%) MR R RS
7N =105\ )53 < .
R e IR CRBARRRI RS

O Low Low temperature
P O FGD with double tower double
ESP(99.82%~99.91%)
cycle(98.5%~99.5%)

=Gl ‘
22 8VivH 4
O WESP ( 70%~80%) ;BzUEBRAE SUETABIT IR ISR S
28



Main technical routes

FERRNERZ

Pollution Emission Control

TS AAIIHER
Ultra-low Emission Technical Routes of Coal-Fired Flue Gas
HR{CHER NS 2
Boliler ESP FGD with double tower double WESP
FRIP SCR TR NUETAEIAR WL IETUEERR AR
YRE]
\ 4 \ 4
3
Dust(mg/Nm?) <20 v <5
SO,(Mmg/Nm3) v v <35 <35
<50

NOx(mg/Nms3) <200 <50




Main technical routes

FERRNERZ

Pollution Emission Control

TSAYIHERL
Ultra-low Emission Technical Routes of Coal-Fired Flue Gas
HR{HERES RIS L
Boiler Low low temperature ESP FGD with pallet
sk SCR {KRE FHEREE ITRRBKEE
[N |
ERARS SRR
YHIE]
A 4 A 4
Dust(mg/Nm3) <20 <5
SO,(mg/Nm?) v v <35
<50

NOx(mg/Nms3) <200 <50




Equipments manufacturing
=EHIEN RIS

In the past 20 years, China installed quite a lot of power generation units with different
capacities and different parameters.

fEd L2050, HEER V— KtAFRSEE. ARSEE KB,

Today, China can manufacture almost all the equipments for coal-fired power plants except
only a few core components.

SRRz OFAEAN, H AT E SRR T AR R AR & B RE T

="

Lo
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Prospective

RERIAESE

Enhance the generation efficiency of coal-fired power plant

RSB E AR

O In principle, new-built coal-fired power generation projects should be 600MW or above
USC units.

FTEREEIE RN _ERA605 TRk EiEEImF 1A

O The design value of coal consumption for power supply by 1000MW-level water-
cooling and air cooling units should be no more than 282 g/KWh and 299 g/KWh,
respectively.

\___1005FERER. Z=RUBRITHERESIAST 282, 2995/ F AT Yy,

O The design value of coal consumption for power supply by 600MW-level water-cooling
and air cooling units should be no more than 285 g/KWh and 302 g/KWh, respectively.
60 FEHKES. ERNMADBIASET285. 30258/FEHRT,

/

O In principle, heat supply units and CFB units which are burning low heat-value coal
with the capacity of 300MW or above should be Supercritical units .

_ 305 FERUA LN ERMBINGC R ERVERE A FBHERN_ERABEInFR 245

N

)
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Prospective

AR IAESE

Enhance the generation efficiency of coal-fired power plant

I E AR

Actively developing CHP
technology

PR A VR ERT

Encouraging the development of
back-pressure CHP

SRR R ERE

Appropriately constructing large-
scale CHP units

& E B AR A A4E

CHP’s share of total coal-fired power
generation capacity is aimed to
achieve 28% by 2020

220205 |, WA= |,
PEELEETIFHAZEI28%



Prospective

AR IAESE

Enhance the generation efficiency of coal-fired power plant

IR AR PR

By raising access standards of new-built units

IREFTEVEENRE

~ 5-7 g/KWh

Average coal consumption for power supply nationwide is
expected to decrease ~ 5-7 g/KWh
Fit A SEM = E OB IEFEIRE ~ 5- 75¢/ F BT

35



Prospective
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Enhance the generation efficiency of coal-fired power plant

RSB AR

Accelerating the shutting down of small
coal-fired unit

INIRBIREEFES B/ K BB AHLZE

Priority to upgrade 300MW and 600MW
subcritical and supercritical units

E A0 AT RMOFTRERTIES.
IR H 4 TR R

Retrofitting of condensing units <200MW should focus on heat supply retrofit, and back-
pressure heat supply unit should be the priority selection.

205 FRRRIA T HE RSLEHANIE | MAeSiE B EHRWLIA

36



Prospective

AR IAESE

Enhance the generation efficiency of coal-fired power plant

A L p e

By energy efficiency upgrading of operating units

EIRIEH BRI R EUE _
'\

~ 6-8 g/KWh

Average coal consumption for power supply nationwide is
expected to decrease ~ 6-8 g/KWh

A SEI e ENE IR IERERE (R ~ 6- 85¢/ T FURY

37



Prospective
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Enhance the generation efficiency of coal-fired power plant

IR AR PR

Implementing energy-saving dispatching in order to
improve the load rate of high-efficient coal-fired units

SLHETRERBBIARE | IREEIUFEENAEREER

~ 2-4 g/KWh

Average coal consumption for power supply nationwide is
expected to decrease ~ 2-4 g/KWh

A SCIN 2 E IR R R ~ 2-45</ T RuAT

38



Prospective

AR

Support the research and application of efficient utilization methods of coal such as

fuel cells

FURSIF IR BB E S R AR A RS TR A O T

Promote the application of the mature technology

Support research institutions to do research on the field such as fuel cells

TR AR

39



Thanks for your attention!




