Low Carbon Sociaty Scenario up to 2050 for China

Jiang Kejun
Energy Research Institute

Japan Low-Carbon Society Scenarios toward
2050 Project symposium




Scenario methodology

e Similar with IPCC emission scenarios

« Both forecasting and backcasting




Emission range

Energy activities: energy mining, energy utilization, energy
transport

Land use emissions: agriculture activities, forest, land use
change

Industrial processing emission
Including CCS




Pollutants and GHGs

« Local pollutants: SO2, NOx, CO, PM (PM10)

e GHGs: CO2, CH4, N20O, HFC, PFC, SF6, NMVOC,
black carbon
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Methodology framework
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Global scenario

Regional burden sharing

Energy and emission models
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GDP growth rate: BaU

2005-
2010

2010-
2020

GDP

10. 04%

7.67%

Primary

4. 12%

3. 72%

Secondary

10. 99%

7. 52%

Industry

10. 98%

7. 47%

Construction

11. 06%

7.87%

Tertiary

10. 53%

8. 59%




GDP in China
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GDP by sectors
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Investment by industrial sectors
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Products output in major sectors, BaU

Unit

Steel

Million

ton

Cement

Million

ton

Glass

Million

Cases

Copper

Million

ton

Aluminum

Million

ton

Zingc&lead

Million

ton

Soda Ash

Million

ton

Caustic

Million

ton

Paper

Million

ton

Fertilizer

Million

ton

Ethylene

Million

ton

Ammonia

Million

ton

Calisium

Million

ton
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Steel production process in China
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Parameter of Urban Household

Service

Service

2030

Household, million

336

Share of HH with space heating

44%

Index of space heating intensity, 2000=1

1.5

Index of space heating time, 2000=1

1.36

Share of building with 50% efficiency
standard

45%

Ownership of Air Conditioner

180

Index of Air conditioner intensity, 2000=1

1.3

1.4

1.6

Index of air conditioner utilization time,
2000=1

1.6

1.8

2.2

Ownership of Refrigerator

100

120

130

Average space of refregeretor

250

310

390

Efficiency of Refregeretor

0.8kWh/K

0.8kWh/-K:

0.7kWh/K

Ownership of washing machine

100

100

100

times to use washing machine per week

54

8

8

Ownership of TV

180

220

290

Average Capacity of TV

320W

300W

280

Hours per TV per day

3.5

3.2

2.9

Penetration rate of CFL

100%

100%

100%

Light per HH

14

21

27

Ownership of Water heater

per 100HH

100%

100%

100%

Ownership of Solar heater

per 100HH

18%

25%

33%

Ownership of Electric cooking

per 100HH

130

140

260

Hours per day of electric cooking

Minutes

12

30

50

Capacity of other electric applicance

W

1500W

1800W

2300W

Hours of other electric appliance

Minutes

50

80

100




AT T AR

Technologies 1n Transport
SSIL LA U

AC I AR S
N /NS LT L] ik

INFEREE VI A ALY

SR AT YR

S S A AT T
SERESE I A AT
CNG ALY
LPG AR H-
NS RAT I Ak FANNAEE %@ﬁﬁ§f$
[CHEFETIHIA
SEV A
Se b SE YRR
T 2
AR AR
B FE YR
SE REIRRL L it v A
RIPRE
Seik LB YR 2R
FRAK BEFEVR -
AL LPG H FH 4=
VRIH H A A
(I HEFEYR I AL A
SEV A
Se b SE YRR

BN




Distribution of Cities in China
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Vehicle fleet, BaU, 10000

Total Vehicle
Passenger
4296
34866 49594

47994
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ini-Bus
21
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Vehicle fleet, Low Carbon scenario, 10000

2040
Total Vehicle
Passenger 4299

3995
31558 45075
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Transport, Low carbon scenario

[ | 2005/ 2010 2020  2030]  2040] 2050
@ Rual | 008 02 8 3 70 90
Family car annual travel distance, km | | 9500|9500 9300 8635  8300] 7480
- 15, 0 14

12.

0
Average engin size of family cars, litter
89

1. 1.
Fuel efficiency of car, L/100km 4
Share of MRT in total traffic volume, %
Share of Biofuel, %
Share of electric car, %
Share of fuel cell car, % 0.80%
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Sector

Identify efficiency promised technologies: fully used by 2020

Technologies

Steel Industry

Large size equipment (Coke Oven, Blast furnace, Basic oxygen
furnace ,etc.), Equipment of coke dry quenching, Continuous casting
machine, TRT

Continuous rolling machine, Equipment of coke oven gas, OH gas and
BOF gas recovery , DC-electric arc furnace

Chemical Industry

Large size equipment for Chemical Production, Waste Heat Recover
System, lon membrane technology, Existing Technology Improving

Paper Making

Co-generation System, facilities of residue heat utilization, Black
liquor recovery system, Continuous distillation system

Textile

Co-generation System, Shuttleless loom, High Speed Printing and
Dyeing

Non-ferrous metal

Reverberator furnace, Waste Heat Recover System, QSL for lead and
zinc production

Building Materials

dry process rotary kiln with pre-calciner, Electric power generator with
residue heat, Colburn process, Hoffman kiln, Tunnel kiln

Machinery

High speed cutting, Electric-hydraulic hammer, Heat Preservation
Furnace

Residential

Cooking by gas, Centralized Space Heating System, Energy Saving
Electric Appliance, High Efficient Lighting

Service

Centralized Space Heating System, Centralized Cooling Heating
System, Co-generation System, Energy Saving Electric Appliance,
High Efficient Lighting

Transport

Diesel truck, Low Energy Use Car, Electric Car, Natural Gas Car,
Electric Railway Locomotives

Common Use
Technology

High Efficiency Boiler, FCB Technology, High Efficiency Electric
Motor

Speed Adjustable Motor, Centrifugal Electric Fun, Energy Saving
Lighting




IPCC Range
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CO2 Emission, Per Capita Convergence, 540ppm
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Technology learning curve
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Power Capacity by technologies in China, low energy scenario
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CCS future

B [GCC-Fuel Cell
W [GCC
OUS-Critical

O Super Critical
W Large Coal Unit
O Samll Coal

2000 2005 2010 2020 2030 2040 2050

Year




CO02 Emission from Energy Activities in China,

IPAC Results
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Investment Demand of Energy Industry
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National Energy Expenses
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Cost curve for power genetaion in
China, 2030

Reduction, m-tC




Cost curve in power generation in
China, 2050
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