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China’s power generation and coal-fired units

FEREDHAIERE A EER

Installed capacity for 2005-2015
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China’s power generation and coal-fired units

FEREDERAIRE R EER

Development of coal-fired power generation technology
MREBRERIA R 7K

O Owing to eliminating backward capacity and upgrading of coal-fired power plants, the average coal
consumption keeps decreasing. By the end of 2015, 315gce/kWh, has reached world-class levels.

SRR EE KRR aE T REBUE TR , MEEIAEIFEE IR, 20155 F = 3155t/ FRAT | iX
BRI HKE, +-RHAEEFHLIRE700050E | FHE SR 72,

(gce/kWh)
o 400 _____________________________________________________________________
5 380

=280 - -8
= save 70Mtce, reduce 170 Mt CO, per year

® 360 - L | ; L3956 S __
o 345

3 340 ‘

el o N EH B E N LA 18gce/kWh
o 321 318 L.,

g SZO o A (e e e B B S B (B Ty 2310
E; 300 -p--B - -E-E--E-E--E-E-E-E--- I—

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2020

Annual average coal consumption for power supply by coal-fired units nationwide [Unit: g/(kw-h)]
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China’s power generation and coal-fired units

SR E RO A RS

Double Reheat USC Cycles
_\I_’ I\\\*ﬁk

HeRe3ESE HUANENG LAIWU
3 HUADIAN LAIZHOU
KELRE DATANG DONGYING

EFEFE

GUODIAN BENGBU EH#Z=M GUODIAN TAIZHOU

#eEg ) HUADIAN JURONG
EH# @1 GUODIAN SUQIAN

%EEEEE YUEDEAN HUILAI
IRBGAR SHENNENG HEYUAN
iFﬁﬁJll DATANG LEIZHOU
E#¢iEim GUOHUA QINGYUAN

HREZHEHUANENG ANYUAN
2x660MW EdtiE
GUOHUA BEIHAI

/



China’s power generation and coal-fired units
SR EEE DR AN 2 R E

SC CFB
HBlRFEIRRILAR

e o | capaay | owe

Baima, Sichuan PU)I|B5 600MW 2013.4.14
W LIRS #1 350MW 2015.9.18
rargest 5€ CEBINTNe 1 equ, Shanxi LG #1 350MW 2015.9.28
EHFFEAEIRTTCFB  |Hequ, , Shanxi LLIFGEHA #2 350MW 2015.11.13
Huadian Shuozhou #E8HAM| #1 350MW 2015.11.3
Huadian Shuozhou £EE3¥EM #2 350MW 2015.12.14
Huamei, Xuzhou &M HEE #1 350MW 2016.1.31
Huamei, Xuzhou &M %esE #2 350MW 2016.2.27
Hepo, Shanxi LLIFG/AI #1 350MW 2016.1.30
Hepo, Shanxi PGl #2 350MW 2016.7.15
Total 3750MW

O So far, China has 10 SC CFB uints under operation, total capacity 3750MW.
#Z8a , PECRE10GEIRFRMCAIE , BET3750MW,



China’s power generation and coal-fired units

FEREDERAIRE R EER

IGCC
BINESHERSTEIR
» Capacity: 265MW
KEBINE : 265MW

» Power supply efficiency: 41%

AR © 41%

« Coal consumption rate: 255.19g/kWh
AREEMEFE - 255.199/kWh

 Efficiency of gasify furnace: 95%
SAIPRRREER ¢ 95%

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

» Carbon transformation rate: 99.2%
BRI © 99.2%

In 2015, accumulated operating hours: 5500h; cumulative generation:12.02x 108 kWh
2015F RIHETHEE 5500/ , Rit/AHE12.02{ZFERS

As of Aug 17 2016, the first continuous operation of the gasifier has been up to 117 days.
#ZE2016F8H17H , SMUIFERELEITERARIIL7X,




China’s power generation and coal-fired units

FEREDHAIERE A EER

Recently, China’s electrical structure was continuous optimized

VTEE3k |, FREBDESEEERL
20154

20154

20104

20104

Non-fossil

IHEARER

Fossil

aseR 73%
66%

Structure of installed electricity capacity of  Comparisons of electricity production of
2010 and 2015 2010 and 2015
2010570201 55FEE 2RI LY 20105FF1201 55 & FBEXILL



China’s power generation and coal-fired units

E

]

o

E

3 J IR RRE

5 &R R

=

13th Five-Year Plan for power development

T=HEIML

O 2020 Target: the total power consumption 6.8~7.2 trillion kWh, the total installed capacity 2 billion kW.

6.8~7.2
5.69
2015 2020
ABEE (FZT )

(3. 6~4. 8%)

Total Power Consumption (102 kWh)
Average annual growth 3. 6~4. 8%

LFTRE N BFR - 20205 , 4B E6.8~7.2H{ZFEAT , BEN120.0(ZF .

20.0

15.3

2015 2020
S INCIA T

(1845, 5%)
Total Power Capacity (100 GW)
Average annual growth 5. 5%



China’s power generation and coal-fired units

SR E RO A RS

13th Five-Year Plan for power development

T=HEIML

O By 2020, the coal power capacity will be controlled within 1.1 billion kilowatts, and the non-fossil energy
power capacity will reach 770 million kilowatts, accounting for 39%.
20204 , IEEBENDHEFIEIVZTELRN ; IHUARERAEENIAR7.7{I2FRER | GE2939%,

#HZE Pump 2%

7KHydro 17%
T HAhOthers 3%

K Wind 10%7

K.Gas 5% 20204F

) B 20 12T
)%Solar 5% - 200GW b

|
HCoal 55%
¥ Nuclear 3% P Coa A
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Relevant policies of coal-fired power generation

ITHAMREB AR RIBER

In order to control the environment pollution and honor the solemn commitment to implement
carbon emission reduction, China issued series of policy, and these measures promote clean and
efficient development of coal-fired power generation.

HEBR AT ESRESHR , FoilsCEmmRRE&iE | EEHE T —RYIBEXREENERX G, B
{E #T}\%EEE’JII%IEI HX&EE

‘ {Full implementation of ultra low emission and energy
° saving transformation of coal-fired power plants)
* (EELHEIESE BEHFI T RESIE TIE A )
*
* i ‘ {Notice on promoting of an orderly development of China’s
° Coal-fired power plants)
(KT EHEEREEFREERN)

¥

‘(( Notice on canceling a number of coal power projects do not
have approval conditions)
(XTFEUE—#t AR IR R eI B VD)

‘ { Notice on further regulation of coal-fired power planning and
° construction)
® (KT H—LEEEERLEIRAER)

® { Notice on further eliminating backward production capacity of
® Coal-fired power industry )
° (RTFH—LIFIRBE AR S sE TIERVIERD)

{Regulations of combined heat and power generation)
GREREXETEINE)



Relevant policies of coal-fired power generation

ITHAMREB AR RIBER

Full implementation of ultra low emission and energy saving transformation of coal-fired power plants

SESLFEMIRRE BEAA RIS TS =

ONationwide, conditional coal-fired power plants achieve ultra low emission

B R RIRIET A ChEia(RREEUE.,
O =300MW, excluding CFB and “W” flame boiler units
O Eastern region: before 2017
O Middle region: before 2018
O Western region: before 2020

O Nationwide, non-conditional coal-fired power plants achieve emission standard (2011)

AEBIIEFH RNV BELEA I RE. SETEFTENLUZTR.

O Shut down low energy-efficiency units.

BRI AR B R AR BB A,

O Co-ordinate transformation of energy-saving and ultra-low emissions

B E TR SRRRMBUE.



Relevant poI|C|es of coal-fired power generation

Instruction of promoting the development of China Coal-fired power plants

ATHEHERE A A RRIEA

Establish risk early warning mechanism

\Eﬁmm‘ﬁ%mﬁﬂ

/-

p
Strictly control the scale of coal-fired power plants

IR E S MR

<
/
Orderly promote the construction of coal-fired power plants

\ﬁrﬁﬁi&ﬁﬁﬂﬁiﬁ

Promote the structural optimization

([ ei e R Ay ALY W

14



Relevant policies of coal-fired power generation

ITHAMREB AR RIBER

Notice on Further eliminating backward production capacity of coal-fired power industry

AT H— e R TSR R TR T FRIEAN

« Units with small capacity and long operation time
- B 7 . .
SRR e B During the 13th Five-Years,
) _ eliminate backward coal-fired
power units about 20GW

« Retrofitted units with coal consumption rate still higher
than the permission limit

. BOEE RS A R BIFRERAAA £F "+=R" HEOsEEK5%
) g [BIEEH2B292000 5 F &

« Units with pollutant emission not match the standard

o SEATHIRAT S E R IMRERAIA

15
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Prospective
KEREE

Energy saving retrofit of coal-fired power plants

THERIE

China's coal power has experienced rapid growth, and has accumulated a very rich

comprehensive upgrade experience in different unit types.

REREEREN T RIE imttE’JFt’%i_‘tZiE MARBZ | BITKFEZERT  RETT0FE
ENGETHRBIEEN

.......
.......
. e

MHeating \ :

5 1/\1\\\&
“

'Q

3

.
. o
......
----------

i 2020 During the 13t Five-Years, the energy saving retrofit units will be 340GW.
~w =R 88, Bt EE RIS T AR E3 AT R




Prospective
El%l%tig

Energy saving retrofit of coal-fired power plants

TReRlE
@ Rise of steam parameters
> RENEZERSSH

Optimization of the heat regenerative system

HALEIRERSE

Cold end optimization of circulation water
B SURIIL

Energy efficiency impr

and upgrading technol

KREERRSST R I%

Optimization of four key pipings’ design

R EERT

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

MRSRIABIH A, 1R iR

Sealing system optimization for air preheater

@ A TR E:

Optimization of steam turbine flow path

IECHLE R



Prospective
Elﬁf_‘gé

Ultra low emission retrofit of coal-fired power plants

EB(RHEIE

< Full implementation of ultra low emission and energy saving transformation of coal-fired
power plants >:total capacity of ultra low emission retrofit: 580 GW

(EECHEMIER BRI T REBUE TIEL ) 122020 FRiFchdisS5.8(2F E.

\ Before 2015: 160GW
) 20155F5) : 1L6{ZFR

}2016-2020: 420GW
“2016-2020 : 4.21ZFE

1 2020 During the 13t Five-Years, the ultra low emission retrofit units will be 420GW.
| "+=H1" Hjja , FTutEEFEi g RN E4. 20 FR




Prospective
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Ultra low emission retrofit of coal-fired power plants

EB(RHEIE

Dust: 10mg/Nm3  SO,: 35mg/Nm3 NOx: 50mg/Nm?3 based on 6%0,

Dust removal device Desulfurizer Dust rgmoval device
FRAEE IR k=t
O ESP B[R
O E:P Eatﬂf hi h-frequency electric O FGD with pallet HILNS
Wi | - u | & R
SR TN {ENOXRIEES
source/rotation electrode O SCR

O FGD with Spin exchange
coupling device TR MHENIRIR RS

e RS IRmIRIE R S
O FGD with double tower double

XUETE AR I R S

EEPRAER + SURFEIR/ DEFEEER
O Low Low temperature

{KCEERE
O WESP ( 70%~80%)
vl



Prospective
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Retrofit to improve thermal power plant flexibility

RFKEREESIE

Retrofit to improve thermal
power plant flexibility

RFH K RIEMESUE

Load flexibility s&1TR &4 Fuel flexibility #A# R & 1%

REEIE

\

. | .
Increase power generation absorption from new energy source
HNE SRR EE




Prospective
Eiﬁl%tig

\

22 coal-fired power
plants as pilot

projects
thﬁg;ﬂi&:f%r
NimEBUEIHR

& /

Retrofit to improve thermal power plant flexibility

RFKEREESIE

Tt

By 2020, accomplish
the retrofit of 220GW
thermal power plants
‘+=1" HiiE, Fehk
2. 2T REENARE

Low

Oa Operatlon
.:ﬁ': S 2 52

T RRLIE = LAH R BSOS TR 1.33424.T BL
Flexibility retrofit of CHP plants reach 133 GW.

Al B FE L 2H R v & T R 87005 T BL

Flexibility retrofit of condensing coal power plants reach 87 GW.

@TEHIE j




Prospective
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Coal-biomass
coupling

AR -EVI AR S
-

\

/

Retrofit to improve thermal power plant flexibility

RF KB REESIE

Fuel flexibility #A% R & 1%

/

<

Coal-CSP
coupling

WA -SCReE S

~




Prospective
REREE

Retrofit to improve thermal power plant flexibility

RFKEREESIE

« Thermal power unit peak load regulation capacity increased by 20 % capacity , the minimum technical
output of 40 % - 50 % HERHIBAIBIN20%FMESERIEEED, =/NIEARLTIX40%-50%

« Condensing unit increased by 15 % -20 % of the rated capacity load capacity ,the minimum technical
processing for 30-35 % ZEERNAIEIN15%-20%HED =iAIEEE , RUMEAE HiX30-35%

» Reach to the international advanced level, the minimum technical output of condensing unit reach

20%~25%. H%FKE|EFRFeE KPR\ 7320-25%

» Keeping tight control over heating transformation of pure condensing units in regions with system peakin

g difficulties REIEE MM X | =26 D& ARYA R RS

+ Installing heat storage device according to the demands of relevant regulations.
- RERERARAEERZEEARE



Prospective
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Load flexibility
EITRIEHE

Overall progress of pilot projects ifm TIERNHE

« Retrofit schemes has been basically determined & A EEEKRIETE

 Most projects are in the design phase ZHITNBTIRITINER
« Some are in the project implementation phase FITIEH N TFESCHBERNER

Main solutions £TEHZE

Hot water
Kk

* Install thermal storage device to

achieve thermoelectric decoupling
WERMRS , STHUAERE
* Install electric boiler
IR EE SR
* Boiler and turbine retrofit to increase peaking capability

I, WAMASUE | SLIURE IR

Cold water

Y




Thanks for your attention!



