Development of China’ s Coal—-fired Power Generation Section
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China’ s power generation and coal—fired units
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China’ s power generation and coal—fired units
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Development of coal—fired power generation technology

B R FE BRI FT=GKEICE|=Z

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.
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China’ s power generation and coal—fired units
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China’ s power generation and coal—fired units

hEENBREAREERER
SC CFB
LE ﬁj_ JE R/Jll.
Baima, Sichuan PUJI| 55§ 600MW 2013.4.14
. Shanxi IUPEEE #1 350MW 2015.9.18
Largest %Vir%FB n the Hequ, Shanxi LLI7G;A] g #1 350MW 2015.9.28
EFRRARNEEEFECFB | Hequ,, Shanxi LT ATHE #2 350MW 2015.11.13
Huadian Shuozhou ZETEHM #1 350MW 2015.11.3
Huadian Shuozhou ZETEHHM #2 350MW 2015.12.14
Huamei, Xuzhou fRIMEESE #1 350MW 2016.1.31
Huamei, Xuzhou fRINZEEZE #2 350MW 2016.2.27
Hepo, Shanxi LLIF&;al #1 350MW 2016.1.30
Hepo, Shanxi LLI#&;AT 1% #2 350MW 2016.7.15
Total 3750MW

O So far, China has 10 SC CFB uints under operation, total capacity 3750MW.
RERT, FETEI0EDOEBERERBKRI-_VEIREBL. BEEBZ(EI3750MWTH S,



China’ s power generation and coal—fired units
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e Capacity: 265MW
HRER=: 265MW

* Power supply efficiency: 41%
BAEEINE: 41%

* Coal consumption rate: 255.19g/kWh
RixEEZR: 255.19g/kWh

* Efficiency of gasify furnace: 95%
HRLIFEAShEE : 95%

* Efficiency of cold gas: 84%
BRI 84%

e (Carbon transformation rate: 99.2%

RERERHRER: 99.2%

In 2015, accumulated operating hours: 5500h; cumulative generation:12.02 X 108 kWh
20154 RETTH500F L LFFEIL. BET1202(BEF ATV VMFERE
As of Aug 17 2016, the first continuous operation of the gasifier has been up to 117 days.
20168 A 17HIF M T, ARLIFILEFRFRBI A FOTITHITELT -,




China’ s power generation and coal—fired units
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Recently, China’ s electrical structure was continuous optimized

EE, PEBENBEIHARE - mELIKLTNS
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Structure of installed electricity capacity of 2010 Comparisons of electricity production of 2010
and 2015 and 2015
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China’ s power generation and coal—fired units
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13th Five—Year Plan for power development

+=EPMOENHE

O 2020 Target: the total power consumption 6.8~7.2 trillion kWh, the total installed capacity 2 billion kW.
EERENBIZ 2020F(C, 2HEHBENEX68~12FBXOTYIEE., BKEEREL200EFATVNIT S,

6.8~ 20.0
5.69 72
15.3
2015 2020 2015 2020
HEEHEREFXFOD YRR BEREREEFOT YN
(F£F13.6~4.8%10) (FEF15.5%E0)
Total Power Consumption (10'2 kWh) Total Power Capacity (100 GW)

Average annual growth 3.6 ~4.8% Average annual growth 5.5%



China’ s power generation and coal—fired units
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13th Five—Year Plan for power development
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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%.
2020F . ARFEER=FNEFOTYIIAICIZ ., FEBEIRIILF—REBFTEFTEFOTVIRICEHEIEL. £2EDH39%%F
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Relevant policies of coal—fired power generation
B0 D ik E B E R

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.

PERFFIREFRZHEL, —BRERFZOHERIBOENIRZRRET SO, —EDOAREEICRHATHIHE
ZIATHRITITHHL. AREEDV)—2TH THEROREIZHEZANTINS,

['Full implementation of ultra low emission and energy saving
° transformation of coal—fired power plants.]

x [ERANEBEFROBEFHEVEIRZEEFEDEEER]

x

®
‘rNotice on promoting of an orderly development of China’ s Coal-

® fired power plants]]
[FEDORRFEEDHFHLIFERERDREICEET HEEN]

¥

‘ [ Notice on canceling a number of coal power projects do not

have approval conditions]
[BRERABEHEBATCOVENVAREETODINOBRYELICET %@

@
‘ [' Notice on further regulation of coal—fired power planning and
() construction
) [BERFEBEDFEEEZDSSLEHRFICEET HEEN]

® [ Notice on further eliminating backward production capacity of Coal-
fired power industry

°
° IEREBRFADILEN-EERNDEARFDSLELEITICET HEH]

[Regulations of combined heat and power generation]

IREHIGEEFE]



Relevant policies of coal—fired power generation
B0 D ik E B E R

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

ARAKNDEEMOBEHFERVEIARNEXFEDOEEEMR

O Nationwide, conditional coal—fired power plants achieve ultra low emission
FUZRA-ARAKARERICEEHFHIEZRRT D,
O >300MW, excluding CFB and “W” flame boiler units
O Eastern region: before 2017
O Middle region: before 2018
O Western region: before 2020

ONationwide, non—conditional coal—fired power plants achieve emission standard (2011)

BERHERATOVENAR K NDEERICHHRREIETEZTI, RERENIMEFOVYNEHE,

O Shut down low energy—efficiency units.

HERENAMEL SRFIMEREZEREBLTOVENTSIUMNIBRELL EEET 5,

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

AIREBIEHFHBEEHRIET D,



Relevant policies of coal-fired power generation

ILDARFEEBEERR

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

TEDEREEDKFHLIFERDREIZET HEA]

Establish risk early warning mechanism

Y AV BHERAEHZEREILT S

Strictly control the scale of coal-fired power plants

A REBFHOBRERBEZHRLEETD

Orderly promote the construction of coal-fired power plants

A REBFFDBREUFERO>THET S

Control additional units strictly

FRREREZTHILIEE

Promote the structural optimization

AREEBEDRELZE{RE

Optimize exisiting units

REREREEZHEILLT D

14



Relevant policies of coal—fired power generation

RITDA R FEEEERR

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

AREBRRDILEN-EERNDEAXHDSSELHEITICRET 5@

Units with small capacity and long operation time

FEMNNSK BBPRORNHNIZ=VE

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

- WEROBEEREBEINRALL TEECELGL ISR

J

* Units with pollutant emission not match the standard

- FRVEOHHIEDIREREFEEREH LGN IZ=VE

During the 13th Five—Years,
eliminate backward coal—fired
power units about 20GW

El+=% 8/IZ. dI5ENT-
AKX AFEEBERE20005F0Ty
rrBEELDIZT S
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Prospective

REEZE

Energy saving retrofit of coal-fired power plants
HEIRBE
China’s coal power has experienced rapid growth, and has accumulated a very rich comprehensive

upgrade experience in different unit types.

PEOAREEIRENGRRZEIT. -1V OBEN S ERKERFFLFLTHO-

-H. 28

| 2020 During the 13t Five—Years, the energy saving retrofit units will be 340GW.
[+=% 8. £ ETEHIAMEXTAD YD E I R BEDEEEFTE




Prospective
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Energy saving retrofit of coal-fired power plants

HIRBE
Rise of steam parameters
AZYRDERHRINSGA—3%F LT

Optimization of the heat regenerative system
BER AT LEHEIL

Cold end optimization of circulation water
BIRKDIERinxE 1L

Energy efficiency impro
and upgrading technolo

. Optimization of four key pipings’ design
AREEHEOUE-B

o KECE XA D &E L

increase of heat supply

Recovery and utilization of flue gas waster heat;
. BEVE S 2AEUFI A . BRSO

Sealing system optimization for air preheater
ERTERZHOKREL

Optimization of steam turbine flow path
A—EVRBO®REL



Prospective
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Ultra low emission retrofit of coal—fired power plants

BIEHHSUE

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

TBERXKAREFTOBESEERUVE IR EEFEDEEERII2020F £ TIZ58EFOTY
FDEEZERZEITHEHLTLNS,

1
\

!
8 ~ Before 2015: 160GW
§ "“\\015&&1 168507
! vk
e PO
016-2020: 420GW
/ 3t gt 2016-2020:4.2{8F07 v
2020 k

l 2020 During the 13t Five—Years, the ultra low emission retrofit units will be 420GW.
=54, SETRI42AEF 0Ty O RBIEHH RS DEWRET E
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Ultra low emission retrofit of coal—fired power plants

1 114 , | r

Dust: 10mg/Nm?

SO,: 35mg/Nm?3

BIEHHSUE

NOx: 50mg/Nm?

based on 6%0,

Dust removal device Desulfurizer Dust removal device
MREELZEE R E FRIEEEE
OESP ESEE
. t?;% ) ig o O FGD with pallet OLNB
wi igh—frequency electric B o K
g. q \2 /\I/“JHTJ'HREE.“/ZT-/A 1&NOX%E§%§
source/rotation electrode O SCR

EREES B ARER/ BEE
T
O Low Low temperature

BIERERKER
00 WESP (70%~ 80%)
ERAEXRESR

O FGD with Spin exchange
coupling device
AEURBEER IR AT L

O FGD with double tower double
ZEAIIIBRERES AT L

BRAERTY AT L
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Retrofit to improve thermal power plant flexibility

KNEBROERRLGSEZEDD

Retrofit to improve thermal powe
plant flexibility

KNEEFRDERRLGSEEED

Low load operation
EEE—H TR 4,/

\

Increase power generation absorption from new energy source

MIRILEF—DODREEZTELY



Prospective
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/22 coal—-fired power \

plants as pilot
projects
2[B1ET 22 FR D A R
RN NFREEFRD R

@LTZI‘$% J

Retrofit to improve thermal power plant flexibility

ROEERDRRLGTBEZEDD

Low load operation

\ f’*'_"'ﬁl’o—{7317|~

Load flexibility &R D F#i4E
7\ £ #lﬁ‘i

J

Gy 2020, accomplish the\
retrofit of 220GW

thermal power plants
=3 IHAREIC, 2.2(8
FAOOYLDB RN HFE
BRTORHGEM LEE
EERT D j

REBEHEI=V O FRRGBERE 1.33EFOT vk
Flexibility retrofit of CHP plants reach 133 GW.

A RKNAEE

BATDRBMGBLGEFRE 87005 FOT vk

Flexibility retrofit of condensing coal power plants reach 87 GW.



Prospective
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Coal-biomass
coupling
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Retrofit to improve thermal power plant flexibility

KNEBRDOERRLGSEZEDD

Fuel flexibility BA% D FEE

-~

Coal-CSP
coupling
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Prospective
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Retrofit to improve thermal power plant flexibility

ROEERDRRLGTBEZEDD

* Thermal power unit peak load regulation capacity increased by 20 % capacity , the minimum technical
output of 40 % -~ 50 % R AFKEBIZ=YNI20%ERBEELE—V I T ENER D .. RIEHAMH HY40%-50%2:EF 5

* Condensing unit increased by 15 % —20 % of the rated capacity load capacity ,the minimum technical
processing for 30-35 % EEfEL=vMX15%-20%ERBEE—V L TMENEE O . BB E HH30-35%I12F T D

0y

+ Reach to the international advanced level, the minimum technical output of condensing unit reach 20%—25%. [E &5t

IKE D K ERAEH 5120-25%2F T 5

[

* Keeping tight control over heating transformation of pure condensing units in regions with system peaking diffi

culties YRATLE—ILTOREELAHMRIE, BIFOHEBE L=V DRMMRREZHLEET S

* Installing heat storage device according to the demands of relevant regulations.

- EOMEREERICEDVTEREEZITITS
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Load flexibility
ERADORENME

Overall progress of pilot projects TANEZED AR ER

Retrofit schemes has been basically determined BUEEIIEARNIIZFETE FH
« Most projects are in the design phase ZLDTADTIMDERETERBEIZH D
« Some are in the project implementation phase ERITOTIMIETEREIZA-SOTILNS

Main solutions FEZ=E

Hot water

#
* Install thermal storage device to i
achieve thermoelectric decoupling
SBERRATLTBEL. AVERES
* Install electric boiler
Cold water

BRRAO—ZI8E
* Boiler and turbine retrofit to increase peaking capability

RAS— F—EVERREHREL. E—VITMERET S

Y




Thanks for your attention!



