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Abstract

The*book researched benefit evaluation and policy problems of dis-
tributed energy system project by examining concepts of distributed
energy system and analyzing development of distributed energy system in
the world and China. Literature discussed energy consumption, green-
house gas emissions, economy and other issues about distributed energy
system, but studies considering the life cycle energy consumption and e-
missions in China are relatively rare. This book contributed to the
existing research by using the analytical method of life cycle analysis
(LCA) tool to implement case studies. A natural gas CCHP system pro-
ject and biogas project are analyzed in the perspective of life cycle
energy consumption and greenhouse gas emissions analysis, economic a-
nalysis and marginal abatement cost.

The result shows that Sichuan natural gas CCHP system project
when compared with “coal + electricity” and all coal cases, reduces life
cycle energy consumption by —12% and 24% respectfully, and reduces

life cycle GHG emission by 22% and 48% respectfully. If efficiency in-
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creases by 10% and residual electricity is sold to local grid, GHG emis-
sion reduction rate can be more than 24%. 1If residual electricity substi-
tutes national grid electricity, GHG emission reduction rate can be more
than 42%. If wine lees are used to produce methane, the project reduces
life cycle energy consumption by 20%, and reduces GHG emission by
18% compared with “coal + electricity” case.

The book uses LCA method to show that Inner Mongolia biogas pro-
ject when compared with gasoline and natural gas as transportation
energy cases, reduces life cycle GHG emission by more than 95%, and
when compared with methane—electricity case, reduces life cycle GHG
emission by nearly 70%. IRR of the project is 4. 69% on a 10 years ba-
sis, which shows supportive policies are needed. The marginal abatement
cost of GHG emission is 95 RMB/ton carbon dioxide equivalent compared
to natural gas taxi case, and is negative compared to gasoline taxi case.

Based on the case studies, this book made policy recommeéndations
to promote the development of distributed energy system projects: (D use
subsidies on product and tax deduction to improve marginal revenue and
average revenue efficiently; (2) set strict environmental policies such as
waste management fee to reduce the cost for collecting energy input;

@ offer beneficial loan rate for project financing.

Key Words: Distributed Energy System; Comprehensive Benefit;
Life Cycle Analysis; Case Study
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BNG
CGE
Co, ,
COP
DER
DG
DP
EPRI
GHG
HPR
IEA
IRR
LCA
NPV

tce

AW R RIRS. (Bio—Natural Gas)

A3 — 4 #  (Computable General Equilibrium)
AR Y R

¥ 28 (Coefficient of Performance )

434 SAETRYE R ( Distributed Energy Resources)
AR MEBE (Distributed Generation)
434z /1 ( Distributed Power)

EEHFHE (Electric Power Research Institute)
IRES4K (Greenhouse Gas)

Pt ] (Heat—Power Ratio)

FEPrAEVRE (International Energy Agency)
PRI 25%  (Internal Return Rate)
SR AHT T (Life Cycle Analysis)
“I{H (Net Present Value)

WibRAEME (ton coal equivalent)
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