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Brief history of AIM energy models
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(1) AIM-Enduse model
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(2) AIM-Local-2001

Definitions
Parameters

Variables

Constraints Service demand

Environmental target

A 4

Available energy supply

Linear programming Solver
Operating capacity 2

Maximum shares of technologies

Maximum exchange of stock

Objective Function 1.1 cost > minimum




(3) AIM-Local-2002
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Major extension from AlM-
Local-2001 to AIM-Local-2002

(1) Endogenous service and endogenous energy

Thermal Power Generation

Coal/0il/Gas-based Boilers
|

Electricity Consumption Electricity Consumption Electricity Consumption Electricity Consumption
Residential Commercial Industrial Others




(2) Automatic calibration and adjustment:
automatically adjust service demand and
technology stocks in the base year.

- Comparing energy demand data in the

base year with the reported energy
balance tables;

- Calculating adjust coefficients for service
demand and technology stocks in terms of
least calibration errors.
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Applications of AIM-Local model in the case of China

1. Necessity to go
to provincial
level
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energy demand and supply

Example: Electricity supply
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Example: Electricity supply

s StEmEsTEE
INSEE MOSCHOLLA
o &
.JI ™ l:-.-u :.. -:_.‘u ! i i
—— Y o= gy T LRI *
T ! - e R = - ay
W= . : N = 2 i
- 2 . = Ui e B '\-l-!. "
ke i " EEE. 1
ErueE . o 5
T =+ . v b
L2 | I‘;-Iﬁ
T s
i 2 . =
SEESHANKT gl W
e . L T
rarin L. —
Tl ¢ - :.i r b A -
1 L .
T A Ty
1 s
= U
& woav B
U L
oy MR
o] oy e
sy S (AR

w iy W R GE)

SOOkY AITW ERRAcHRL (I
HEW

LY =
¥
iy MR
S
o
A e r
iy
< hm
4 t '\ :
Guirmn AR A B RS REE
L an ‘
t': E 3 RS ,
um : )
L . ETR"0 ‘.
Srw B -
. e Guunex - l'iu;{l.:]ﬁ-t;:
[T M % i!- | rAmsEmas
E-H.* .;."-i ..WB—-—""_i i - _ﬁ!—.-.-
L -,‘ ¥ . e
]
A R
> xer
T
e =m T g
-5 B Fl
bV WERES (W)
Soky HAE
kv 2O




M Example:
coal mines
distribution
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(2) Domestic policy needs

@ “Great West Development” program and
energy development

- Electricity transmission from west to east
(Yunnan, Guizhou, Guangxi, Guangdong)

- Natural gas pipeline from west to east
(Xinjiang, Gansu, Qinghal, Ningxia,
Shaanxi, Henan, Anhul, jlansu, Shanghai)




® Economic development and energy consumption
IS a more provincial-specific issue.

* Energy transportation (provincial/inter-provincial)
for coal, oil and gas;

* Development of renewable energy
wind power (Xinjiang, InnerMongolia)

geothermal (Tibet)

hydro (Hubei, Hunan, Sichuan, Yunnan, Guangxi,
Guizhou, Fujian, Guangdong)

* Nuclear power (Zhejiang, Guangdong, Jiangsu)




®@ Economic development and environment control
IS also a more provincial-specific issue.

* “Two control zones” policy allocates SO,
emissions into each province.

* Tax rates for air pollution control varies across

provinces;

* There is a policy need to analyze air pollutants
emission trading at provincial level;




(3) From the point of view of global environmental
studies, the provincial approach helps

@ to have more reasonable estimation for future
greenhouse gas emissions in China;

M to carry out concrete policy countermeasures

for greenhouse gas emission control and air
pollutants emission reduction.




2. Demonstration of Provincial/lnter-
Provincial Studies




Provincial module

Energy conversion
Power generation (LPS),0Oil refinery

Industrial
Iron and Steel (LPS), Cement, Petro-
chemical, Paper and pulp, Others

Residential
Air conditioning, Heating, Cooking,
Lighting, Hot water, Others

Commercial
Air conditioning, Heating, Cooking,
Lighting, Hot Water, Others
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(1) Beljing: all sectors (AlIM-Local-2002)
(2) Shanxi: all sectors (AlIM-Local-2002)

base year: 2000

simulation period: 2000-2030
emissions: CO,, SO,, NO,




# Stock allocation module

Energy consumption of thermal power generation

Fuel Cod Fuel oil Natural gas  Regiona tota
(Sum by K)

National total
(Sum by I)




M Simulation result

202 VARIABLE S.L Provincial stock (1,i,jJ): Thermal power in GW
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Beijing
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Henan
0.019
14.187
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(3) Inter-provincial
module

- Coal transportation
from Shanxi to Beljing

Railway:
Datong-Qinhuangdao
Baotou-Beljing




Ratio of Beijing/Shanxi for energy, CO, and SO,
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. Estimation of the effects of Clean Development
Mechanism at provincial and sectoral levels in China
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Provincial level: (Beljing study) CDM fund used as subsidies
to technologies can help to reduce the marginal costs of Gas
turbine and IGCC. 28




B Projection of future emissions from iron and
steel industry with/without CDM

Shares of the accumulated production by technologies under different scenarios (%)
Period: 2000-2030

Scenario | Open- Oxygen AC DC Heat DIOS @ Total
hearth Electric Electric Recovery

Market 0.4 81.3 0.0 0.0 0.0 100
CDM1 0.4 73.7 1.4 5.2 0.0 100
CDM2 0.4 58.2 11.0 5.9 0.0 100
Min 0.4 42.6 30.7 2.1 0.0 100
CO2

Present technologies in China

Advanced technologies from Japan




CERs from CDM
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Reasonable scale of CDM opportunities for Japan’s technologies in
China’s iron and steel industry




@ Possible application areas of AIM-Local
model?

M@ Specific needs and requirements to the
model?




