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Sources: China Statistical Yearbook; Preliminary statistics by the National Bureau of Statistics .
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Sources: The National Energy Administration,  China;  China Electricity Council.
Notes: The gross thermal efficiency in 2014 and 2015 is estimated  by assuming  the  own use ratio in plant  didn't change from6.01% of 2013.

The average thermal efficiency (%)

Gross thermal efficiency

Net thermal efficiency

The best practice has been shown in the Third Electricity Company of Shanghai 
Waigaoqiao, which owns two units of ultra-supercritial coal-fired power with  a total 
capacity of 2GW, and the gross thermal efficiency reached 45.2% , at the same 
time, the net reached  43.6%. 
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48 2009 8
40 kW

2009
100

kW 45.2% 43.6% 3.5%
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Estimating system cost by Learning Curve
Pt exp(α)CMt

-β where Pt:system cost,  CMt:cumulated products
CMt 2CM0 Pt=exp(α)2-βCM0

-β 2-βP0 Pt/Po=2-β

Learning Curve

Pt exp(α ∑λiRMit) CMt
-β RMit

‘(1) ( 1992 - 2012 )
LOG(PVPP.CHN) = +10.4382 -0.151815*(LOG(PVCUMPD.CHN)) +0.000636*((SILP.CIF))

‘                          (160.98)     (-29.54) ’                (4.35)                                           
+0.096839*(DUM752008*LOG(PVCUMPD.CHN)) -0.440025*(DUM2012)

'                    (14.31)                                                  (-5.56)                  
' = 0.9898  = 0.062  = 1.510

‘(2) ( 1992 - 2012 )
LOG(PVPP.CHN/GDPDEF.CHN) = +6.25185 -0.194785*(LOG(PVCUMPD.CHN)) +0.062706*(SILP.CIF/GDPDEF.CHN)

'                                             (53.67)     (-23.39)                                                  (5.03)     
+0.092244*(DUM752008*LOG(PVCUMPD.CHN)) -0.460102*(DUM2012)

'                                                (10.20)                                                                     (-4.10)                  
' = 0.9874  = 0.093  = 1.415

‘ PVPP : ,  GDPDEF : GDP , PVCUMPD : SILP.CIF :

2008

2009 12.6% 10.0%

36
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43

 

              

GB/T 18487.1-2015   1  GB/T 18487.1-2001 2016-01-01 

GB/T 20234.1-2015   1  GB/T 20234.1-2011 2016-01-01 

GB/T 20234.2-2015   2  GB/T 20234.2-2011 2016-01-01 

GB/T 20234.3-2015   3  GB/T 20234.3-2011 2016-01-01 

GB/T 27930-2015 
 

GB/T 27930-2011 2016-01-01 

            2015 12 28  

GB/T 18487.1-2015  1 :
GB/T 20234.1-2015  1 :
GB/T 20234.2-2015  2 :
GB/T 20234.3-2015  3 :
GB/T 27930-2015

GB/T 18488.1-2015  1 :
GB/T 18488.2-2015  2 :
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1993 2015 3.3

4966 (16.1%)
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5.4 61
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• PM2.5 2.5μm 100 1

• PM2.5 2 1 70μg
1 2013 1 29

5 10 354μg
• PM2.5 1/4 6

1 4

SO NO
2015 4 1 PM2.5 85 90

2015 12
20 66 47 12/20

(12/14)

90

NGO 12/17)

12 NO 4 2 SO 1
35 6

平成28年度第１回賛助会セミナー

©ERINA



51

DME

PDCA

2007/9

05
07

890 →1029 <08/3 >
08 3 (112 08/7

08/7 10/1
13 3 128 240 500

2.5
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15 12 29 OHM 10 10
pp.47-51 11 11 pp.50-54

12 12 pp.52-56 100 1 2013 1 pp.64-68
3 3 pp.56-60 5 5

pp.53-57 12 5 6 6 pp.71-75
7 7 pp.71-75

•
•

2010 kW 
3,745 2005 1.8 6.870 19.1 786 /kW 

1,337 /kW 1.7 

2015 3 20
25 11 6
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nielsen 2015 4 700
2015

53.9 57 EV
38

EV 72 PHEV 48
EV 8 PHEV 14

150 200 248
6 8 4.7
30 40 24

49 48
45 42

38
500 1200
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14/6/13 6
CCT

14 11 29 12 13 15 1 13 3 ℓ 1
1.52 52% 0.8 1.2 50% ℓ 90 6.07
5.44 10.3% 2 1,480 2013

16 1 13
40$/b

15 3 16
15 1 1

kWh 155.8 143.5 16 143.3 17 142.8
11 6

2015 4

15

15 3 20
25 NEA 15 3 16 2015

1,060 kW 1,780 kW
70 40

3.1
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3.1
2016 13 5 (2014~2020 ) (2014

11 19 ) (2014 2020 ) 11 4
(2014~2020 9 12 2025 2015 5 19

3.1
13 5 ( 15/10/29 18 5

6.5
GDP 2014 2010 1.36 2015 7 GDP 1.46 2020 2

2016 5 6.52

CO2
CO2O2

14 11

CO2

9 25 2017
CO2

CO2 GHG 15/11/19 16/6/1
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6.5 7.0 GDP 2020
2015 37 40

6.5 7.0
GDP 15

2020 2015 16.5
19.2 ( 3.1 3.6 7.1

tce 9.3 tce

6.5 7.0 CO2
GDP 18 CO2

2020 2015 12.3 15.0 (
2.4 2.8 12.0 t 14.6 t

2020 05 40 45

CO2
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3.1

2015 3
2015 11 30

6
1. 2.
3. 4.
5. 6.

1 2 5 6
3

4
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3.1

2016 3 3 NEA
NEA

2020 9 (2015
4 ) 8 13 6 5

2020 9

CO2

2016 3 28 NDRC

NDRC

NEA
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3.2 2025 2015 9
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3.3  :  About Two Typical Chinese Side Projections
China Electricity Council's The Status and Outlook on China's Power 
Generation Industry (March 2015) suggests that non-fossil electricity will 
account for 29% by 2020, 37% by 2030 and 50% by 2050 in terms of 
power generation, or 39%, 49% and 62% in terms of capacity.
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Source: Compiled by Li Zhidong, based on Energy Research Institute, China, "China 2050 High Renewable Energy Penetration Scenario and 
Roadmap Study: Executive Summary", April 2015.

Coal
Gas

Nuclear

Hydro

Wind

Solar

Waste

Share (%)

Share of fossil fuel electricy (right axis)

Share of renewable energy electricy (right axis)

(4,679)

(6,255)

(8,313)

(10,027)

(11,866)

(13,023)

(13,924)

(14,879)
(15,196)

75

19

38.5

4.7

3.9

15.1

21.9

12.6

6.8

3.1

4.3

14.4

35.2

28.4

3.0

Share

About Two Typical Chinese Side Projections
ERI/China’s China 2050 High Renewable Energy Penetration Scenario 
and Roadmap Study , conducted by more than ten organizations of China, 
issued April 2015, estimates that non-fossil electricity could account for up 
to 90% by 2050.

64

Point in common: The long-term direction is towards a massive expansion of non-fossil 
electricity, and decarbonization of electricity sources.

Points of difference: The share of non-fossil electricity in ERI scenario is much 
higher than that of CEC. On the other hand, the role of nuclear for decarbonization in 
CEC scenario is much higher than that of ERI. For instance, nuclear power capacity is 
expected to reach to 400 GW in CEC scenario, but only 100 GW in ERI scenario.

About Two Typical Chinese Side Projections

ERI/China’s China 2050 High Renewable Energy Penetration Scenario and Roadmap Study (April 2015)
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(16/3/1)
CO2 2025

2030 1 kW ERI 2 CEC 7
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Reinventing Fire: China( ERI /Rocky 
Mountain Institute /Lawrence Berkeley National Laboratory /Energy Foundation China ) 2016/3/9)

China can grow its GDP seven fold by 2050 while using only slightly more energy in 2050 than in 2010.
The share of non-fossil energy in primary energy consumption will increase to about 50% by 2050.
Carbon emissions would fall below 2010 levels by more than one-third. 
The upfront investment of 46 trillion RMB—about 1–2% of GDP— returns 68 trillion RMB in savings, for a net-

present- value benefit of approximately 22 trillion RMB. The total cost in the Reinventing Fire scenario would be 22 
trillion RMB lower than business as usual (excluding environmental costs or gains). 

66

平成28年度第１回賛助会セミナー

©ERINA



3.4  CO2
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(1) A national consensus on urgent need for actions to address the challenges of 3Es has 
been formed, and the consensus will be kept and efforts will be strengthened further.
(2) A package of comprehensive energy and environment strategies has been adopted and 
will be strengthened in the future. These efforts will take effect progressively and assist 
China in realizing the targets for 2020.

(3) Regarding energy mix in the future, the direction is towards a massive expansion of 
non-fossil energy. For instance, ERI scenario suggests that China should aim to raise the 
share of renewable energy in primary energy consumption to 62%, and the share in 
electricity generation to 86% in 2050.
(4) Regarding 3Es issues in the future, ERI scenario suggests that the emissions of main 
pollutants such as SO2 and NOx will be kept with 1980 levels by 2050; CO2 emissions 
will peak by 2025 and decrease to 3 billion tons by 2050

2030 2050
2012
2025 2030

U.S.-China Climate Leaders’ Declaration On the Occasion of the First Session of the U.S.-China Climate-
Smart/Low-Carbon Cities Summit(Los Angeles, CA, September 15-16, 2015): 2020
2020 8 2030

2020 CO2 2025
2030

IEEJ/2014/OUTLOOK
2020

2020 CO2 2020

CO2
12 5

CO2 7
6 MRV
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3.5
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4.1 

B:
CO2

CO2

GDP

A:
CO2

A-B)

→
→
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4.2
(1)

IGCC 07/9 09/7 12/12 )
→ →

WH 3 AP1000
125 kW AP1000 4 WH

AP1000 135 kW

CAP1400 135 kW 17
2007 5 (SNPTC) AP1000

AP1000
3 3

AP1000
 

2006 12 AP1000  
2007 7 SNPTC WH AP1000  
2009 4 (125 kW AP1000 2 ) 9

( ) 2013 2014
CAP1400

 
2009 3 CAP1400( 135 kW )  
2010 4 CAP1400

CAP1400 2013 4 2017 12  
5 CAP1400 SNPTC  
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(2)

EV

(3)

LNG

(4)

East Asia Low-
Carbon Energy Community) Agency(

4.3
21

(2015/03/30 )

http://english.cri.cn/12394/2015/03/29/3801s872029.htm

60

2015 3

10 21
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13 5 ( 15/10/29 18 5

http://www.ndrc.gov.cn/xwzx/xwfb/201510/t20151022_755476.html
2015—2017 2015-10-22

2015—
2017 21
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2020 8,000 ADB)

http://www.gov.cn/zhengce/2016-01/16/content_5033423.htm

1,000 AIIB(15/12/25)
400 (14/12/29)

300 46 (15/3/8)
30 3,000 460

100
16 1 21

350 150
100 100

200
http://news.xinhuanet.com/world/2016-01/22/c_1117855467.htm

2016/1/15)

15 6 115 199 139 2,092
2015 12 5,706 18.6
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22013 10

2014 10 22

2015 3 31
3 31

57

2015 5 22
57

2015 6 29

2015 8

2015 12 25

800
2016/1/16

AIIB
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http://www.gov.cn/xinwen/2016-
01/17/content_5033616.htm

www.gov.cn 2016-01-17 21:56 

http://digital.asahi.com/articles/DA3S12163340.html?rm=150
2016 1 17 05 00
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http://www.gov.cn/zhengce/2016-01/18/content_5033644.htm
www.gov.cn 2016-01-18 07:19

WB ADB
EBRD AIIB

80

(1)
2.3

3500
W

平成28年度第１回賛助会セミナー

©ERINA



81

(2) (2012/3 ) (

82

(2)

3.11 !!

平成28年度第１回賛助会セミナー

©ERINA



83

(11/3/16)
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12 5
12 5 2020

12 5 5 4000 kW
2015 4000 kW 2020 7000 8600 kW
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Step3:
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2012 10 24 (2011-2020
(2011-2020

2020 5800 kW 4000 kW 1600 kW

2015 798 1
3

5 (
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20
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2009
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12 5 (11/8/31)
(12/8/6)

:

(3 tce

ESCO
12 (11/12/7

(12/5/12))
5 tce 1.7 (2010 60

2015 5 2.5 tce
12 5 (12/2)

(2010 70
2015 2010 21
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88
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