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PREFACE

The global carbon market, with an estimated
value of US$ 84 billion in 2009, is highly
lucrative, not only for carbon buyers and financial
institutions, but also for service providers and for
tech-nology transfer.

So far the participation of German companies
in the flexible mechanisms established under the
Kyoto Protocol remains low. Out of almost 1,600
globally registered CDM Projects only 87 have
German involvement.

In 2008 the German Federal Ministry of the
Environment, Nature Conservation and Nuclear
Safety (BMU) launched the CDM initiative in
order to encourage the participation of German
companies in the CDM market and to enable
market players to make full use of opportunities
presented by the CDM in respective host
countries.

The CDM Service Unit China operates under
the Deutsche Gesellschaft fir Technische
Zusammenarbeit (GTZ) and is part of a Global
Network with CDM country units in India, Brazil
and MENA.

In order to establish clear fundamentals for
promoting CER trading among German
companies and partners in China, the CDM
Service Unit China launched a series of studies
to contribute to a better understanding of the
market and framework conditions.

In December 2008 the CDM Service Unit China
published “Country Study China — A CDM
Market Overview”.

Now the CDM Service Unit China will publish
a series of studies under the title “CDM
Perspectives in China for German Know-How”.
The following study is entitled “The Chinese
Biomass Sector - Opportunities for German
Know-How and CDM application”. It elaborates

on the potential to develop CDM projects in the
sector of biomass.

According to this study the potential for the
biomass sector is high with an estimated biogas
installation capacity of 200 MW until 2015.

The CDM methodology portfolio for biomass
and biogas CDM application has an abundance
of different biomass and biogas treatment
technologies which are ready to be applied by
project developets.

The German Development Cooperation is
already successfully involved in the sector
through the Shenyang integrated Biotechnological
Municipal Waste Treatment Demonstration
Project, some landfill biogas recovery projects,
and with some private joint ventures in the
farm biogas and industrial biogas sector, and
through a sustainable transport fuel partnership.
Furthermore, several German Integrated Experts
(CIM) work in institutions related to the biomass
energy sectof.

Through this study CDM Service Unit China
would like to enhance understanding and magnify
the opportunities and challenges of the market.
And furthermore, it hopes to make a significant
contribution to the implementation of new types
of projects within the CDM framework.

Ve Node, SUL...Q(L\

Dr. Markus Schwegler
Country Manager CDM Service Unit China
Beijing, May 2009



ABSTRACT

The target of the following study is to evaluate
the market potential of biomass and biogas
power generation projects in China with regards
to the Clean Development Mechanism (CDM)
for German entities.

The study paper extends to four chapters: CDM
feasibility of biomass utilization concepts,
technology evaluation of Chinese biomass and
biogas power plants, and market potential of
CDM biomass utilization.

The first chapter outlines all available CDM
methodologies and gives a comprehensive
overview of application opportunities for
different technologies of biomass utilization for
energy generation. So far, five methodologies
related to the biomass sector are accepted by
CDM EB. Among them four methodologies
are related to landfill GHG emission reductions
and one is applicable to solid reduction in waste
water streams. The chapter also outlines the legal
and business situation of waste water treatment
and lists the applicable Chinese laws and most
common business models (BOT and TOT) for
construction and operation of biomass and
biogas power plants.

Chapter 1 further evaluates CDM validation
reports from existing CDM project activities and
describes biomass sources and baseline scenario
challenges for project developers. Finally, small
scale opportunities are described and a table for
Certified Emission Reduction (CER) calculation
from biomass utilization is provided for a
quick overall CER estimation depending on
the amount of used biomass. Chapter 1 gives a
comprehensive overview for German companies
with the interest to invest in or provide
technologies to the Chinese CDM biomass-to-
energy sectof.

Chapter 2 analyses the situation of China’s
biomass and biogas energy production facilities
from a technology point of view. It summarizes
the number and capacity of biomass and biogas
power plants in operation and currently being
constructed. It also provides an overview of
possible bio-mass handling processes in China.
The third chapter provides an outlook on Chinese
biomass energy generation capacity and displays
key findings of the study such as, most suitable
provinces for construction of biomass power
facilities with regard to different technologies,
available support from governmental site,
legal pitfalls and rules for biomass and biogas
utilization.

Key findings of the desk study are:

* More than 80 biomass combustion power plants
with 6, 12, 25 or 50 MW each are operating
or have been approved. The overall potential is
estimated for 30 GW.

* Based on that figure it is expected that the
biogas installation potential will be 200 MW
in 2015, 1/3 for agricultural large scale biogas
power plants, 2/3 for agro-industrial plants.
And for 2020 then 1500 MW with 1/2
agriculture and livestock and 1/2 agro-industry.

* The required CDM methodologies are up-to-
date and ready for application.

* The Chinese government is aware of the huge
implementation potential and facilitates foreign
engagement.

The study acts as a guidebook for German
entities that are looking for investment
opportunities in the Chinese biomass and biogas
sectof.

II



TABLE OF CONTENTS

PREFACE ... st I
ABSTRAC T ... II
TABLE OF CONTENTS ...t III
FIGURES ...t 1AY
TABLES ... v
ABBREVIATIONS........ooiiiiiiiiii s bbb \%
1. CDM feasibility of biomass energy generation CONCEPLS......cvuimimiimruiimiiimerriimeiiseseiisensisssesssaesessaenes 1
1.1. CDM MEthOdOIOGIES. ..ottt 3

1.2. CDM opportunities in the Chinese biomass energy sector: analysis of the financial
and legal STEUATION.. ... iuuiu it 7

1.3. Evaluation of biofuels and biomass energy related CDM-project validation reports:
challenges for Chinese biofuel and biomass energy Projects.......cierririeirinierierieennenns 10
1.4. Experiences from Small Scale Activities in the biomass energy SECtOr.......covuiuevriiucrrieuennnn. 12
1.5. CER estimation tool and its application in the biomass eNergy SECtOr........coviuevririvurierrunees 13
2. Suitable and currently applied technologies in China in the biogas and biomass energy sectot....... 14
2.1. Technology evaluation of suitable and currently applied technologies in China................... 14
2.2. Needs and demands in the Chinese market (North, South, West)......c.cccccoeeeevrnnnencccenes 18
2.3. Existing German contribution to Chinese biomass energy SECtOL......coueuruierriieerrierrerinenen. 21
2.4. Potential German contribution to the Chinese biomass energy SeCtof........ooweuvurverrvrieerenne. 22
3. Market potential of CDM biogas and biomass energy projects in China..........cccccveevcivnicvinicicnnnnes 23
3.1. Project approval requirements and ProCedures.........ceuiieriinieriinieniniieiieseeseseeseees 24
3.2, TechnologiCal AI€as........cciuiiiiiiiiiiiiii e 25
3.3. Suitable Chinese provinces for biomass-to-eNergy ProjeCtS.......ccvierririeriiriiuerriseerrisienennes 25
4. SUIMMIALY ..ttt ettt ettt bbbttt s bbbttt s st be b seas 26
D ANIICK ettt 27

111



FIGURES

Figure 1: Biomass and biogas production ProCess..........uiiiiiiiiiiiiiniiiicsse s sssssens 2
Figure 2: DNA approved biomass CDM projects in China........cccvviiiriviiiiiiciiccccns 8
Figure 3: Fuel price influencing the electriCity COSES.....civimiimmiiiiiiii e 9
Figure 4: Operational costs depending on engine workload..........ccovuviviiiiiiniininiiic, 9
Figure 5: Geographic Distribution of agricultural Straw..........cccceuviiiiviiiiiiiene 18
Figure 6: Distribution of animal manure by Province........cooiiiiiiiiiiiece e 20
TABLES

Table 1: Applicable CDM methodologies for biomass and biogas projects (March 2009)...........cccccuuueeee. 4
Table 2: Methodology application CONAItIONS........c.cuiiiiiiiiiiiiiiiii s 5
Table 3: Overview on Biomass projects in China (March 2009).........ccccooviviiviiniiiiiicncines 6
Table 4: CDM biomass Project OVEIVIEW.......ccuiiiuiuiiiiimiiiiniinisiissessssse s ssssssssssssesssssessssssssssssssan 8
Table 5: Average financial parameters related to electricity cost for Chinese biomass combustion power plants.......... 9
Table 6: Chinese CDM biomass PrOJECES.......uwuiuiiimiiiiiiiiiiiiiiiieiesissesssessssssss s ssssssesons 10
Table 7: CDM DIiOZAS PLOJECES....ccvuiuiiiiiiiiiiiiiciiiiitii s 11
Table 8: Performance of CER issuance of biomass project aCtiVities........cvuvuerririimeviiieriiniersiniceeiinenens 13
Table 9: Statistics on large and medium size biogas eNgINEEriNg........ccovvrvivviiiiiriniiiiiiie e 15
Table 10: Chinese biogas CIDM PrOJECES......cvuviimiiiiiiiiiiiiiiiiies s sssaens 16
Table 11: Straw and stalk resource distribution in Chinese regions (Million t)........cccevevivicciiiiiiiinnnns 18
Table 12: Biomass Power Plants (source: ADB PPTA4939).......ccccoviviiiiiiiiiiiiicncccccee, 19
Table 13: Total number of HVeStOCKk 1 2004.......cvovieieeiereeeeeeeeeeeeteeeeteete ettt ere et ere s et eseereereeseeneen 20
Table 14: Main Challenges for the Development of Biomass Power Plants and Biogas plants.............. 23
Table 15: Overview biomass CDM projects and installed technology ..., 24
Table 16: German contribution and other potential partner countries in the biomass sectof................. 25

I\Y



ABBREVIATIONS

AD Anaerobic digestion (fermentation)
ADB Asian Development Bank
BG Biogas
BPG Biomass Power Generation
BPP Biomass power plants
BMW Biodegradable Municipal Waste
CAAE Chinese Academy of Agricultural Engineering
CDM Clean Development Mechanism (emission trade under the Kyoto protocol)
CN China
CNY Chinese Yuan, Chinese Currency (RMB Yuan)
CHP Combined heat and power
EMS Environmental Management System
EU European Union
GEF Global Environment Facility
GHG Greenhouse gas
ICEEE Institute Clean Energy and Environmental Engineering, SYIAE
NDRC National Development and Reform Commission, China
CREIA Chinese Renewable Energy Industry Association
MSW Municipal Solid Waste
MW Megawatt
MWp Megawatt peak
IEEP Institute of Energy and Environmental Protection (CAAE)
UsS United States
USD United States Dollar
WB World Bank




1. CDM feasibility of biomass energy generation concepts

Climate change is a fact. Theoretically, mitigation can be envisaged in three ways: (1) protection and
development of carbon sinks, (2) capture and geological sequestration of CO,, and (3) reduction of
emissions at the source. Among these, only the reduction of greenhouse gas emissions (GHG) offers a
structural solution, and the reduction of emissions caused by direct burning of fossil fuels is a priority.
The Clean Development Mechanism (CDM) allows emission reduction (or emission removal) projects
in developing countries to earn certified emission reduction (CER) credits, each equivalent to one
tonne of CO,. These CERs can be traded and sold, and used by industrialized countries to a meet part
of their emission reduction targets under the Kyoto Protocol. The mechanism stimulates sustainable
development and emission reductions, while giving industrialized countries some flexibility in how
they meet their emission reduction limitation targets. The projects must qualify through rigorous and
public registration and issuance processes designed to ensure real, measurable and verifiable emission
reductions that are additional to what would have occurred without the project.

“Biomass” refers to renewable organic matter. Sustainable available biomass includes fast-growing
trees and plants, wood and wood waste, agricultural crops and residues, aquatic plants and algae, animal
wastes, and organic municipal and industrial wastes. Mankind has relied on biomass energy throughout
history. Today, environmental and economic concerns have created new opportunities for the use
of biomass and assign to biomass an important role in reducing greenhouse gas emissions and air
pollution.

At the 21" meeting' of the CDM Executive Board it was decided to remove non-renewable biomass as
a baseline methodology for small scale activities. At the 23" meeting a definition of renewable biomass
was provided.” As stipulated in the glossary of CDM terms’, biomass is “renewable” if one of the
following five conditions applies:

1. The biomass is originating from land areas that are forests where:

a) The land area remains a forest.

b) Sustainable management practices are undertaken on these land areas to ensure, in particular, that
the level of carbon stocks on these land areas do not systematically decrease over time (carbon
stocks may temporarily decrease due to harvesting).

c) Any national or regional forestry and nature conservation regulations are complied with.

2. The biomass is woody biomass and originates from croplands and/or grasslands where:

a) The land area remains cropland and/or grassland or is reverted to forest.

b) Sustainable management practices are undertaken on these land areas to ensure in particular that
the level of carbon stocks on these land areas does not systematically decrease over time (carbon
stocks may temporarily decrease due to harvesting).

c) Any national or regional forestry, agriculture and nature conservation regulations are complied with.

3. The biomass is non-woody biomass and originates from croplands and/or grasslands where:
a) The land area remains cropland and/or grassland or is reverted to forest.

" EB21, Annex 22: Indicative Simplified Bascline and Monitoring methodologies for selected Small-Scale CDM project activity categories: http://cdm.
unfece.int/EB/021/eb21repan22.pdf

° EB23, Annex 18: Definition of renewable biomass: http://cdm.unfecc.int/EB/023/eb23_repan18.pdf

} Glossary of CDM terms: http://cdm.unfccc.int/Reference/Guidclarif/glos_ CDM_v04.pdf


http://cdm.unfccc.int/EB/021/eb21repan22.pdf
http://cdm.unfccc.int/EB/021/eb21repan22.pdf
http://cdm.unfccc.int/EB/023/eb23_repan18.pdf
http://cdm.unfccc.int/Reference/Guidclarif/glos_CDM_v04.pdf

b) Sustainable management practices are undertaken on these land areas to ensure in particular that
the level of carbon stocks on these land areas does not systematically decrease over time (carbon
stocks may temporarily decrease due to harvesting).

¢) Any national or regional forestry, agriculture and nature conservation regulations are complied with.

4. The biomass is a biomass residue and the use of that biomass residue in the project activity does
not involve a decrease of carbon pools, in particular dead wood, litter or soil organic carbon, on the
land areas where the biomass residues are originating from*. In contrast, where a CDM project
involves the collection of dead wood from a forest, which would not be collected in the absence of
the CDM, the extracted biomass cannot be regarded as renewable, since it would result in a decrease
of carbon stocks.

5. The biomass is the non-fossil fraction of industrial or municipal waste.

Where none of these conditions applies, the biomass is considered as “non-renewable”.

The following figure presents the most common and basic steps of biomass and biogas production.
The numbers highlighted refer to the different GHG reduction potential according to the CDM
definition of respective methodologies.
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Figure 1: Biomass and biogas production process

* For example, if bagasse from sugar production would, in the absence of the CDM, be dumped or left to decay, but is used for energy genera-tion under
the CDM, it can be assumed that the use of the bagasse does not affect the sugar cane cultivation practices and hence the carbon pools of the tespective soils.



The potential sources of GHG emissions (number 1 and 2) can be avoided if suitable technologies are
adopted to improve the current situation. Number 3 shows the potential of replacing fossil fuels by
using biomass or biomass based fuels (like biogas or biodiesel). From a CDM point of view, avoiding
CH, emissions is very attractive since the Global Warming Potential (GWP) of Methane is 21 times
higher than that of CO,. During CDM project development, project developers have to analyse very
carefully the sources of CH, emission following the strict requirements of the approved methodologies.
Biomass for energy is obtained from organic matter either directly from plants or indirectly from
industrial, commercial, domestic or agricultural products. The use of biomass for energy generation
is classified as a 'carbon neutral' process because the CO; released during this process is balanced by
the CO, absorbed by plants during their growth. However, this carbon-neutral character depends on
specific farming methods applied.

This study focuses on’
(a) Biogas recovery and reuse from organic waste and wastewater.
(b) Agricultural waste and forest residue biomass combustion for heat and power generation.

1.1. CDM methodologies

Generally, the important point when accounting the “emission reductions” from the project is to
clarify which level is the reduction occurring. CDM chose an approach to propose "methodology" in
order to identify baseline. In other words, methodology is trying to standardize the calculation method
by applying "common" methodology to a certain "similar" type of project. Thus to assure its quality,
methodology needs approval from the CDM Executive Board. The CDM categorizes three different
methodology types:

AM: Approved Methodologies for projects without any limitations concerning their size,

AMS: Approved Methodologies Small scale for activities with simplified project conditions and a
limited maximum amount of emission reductions. These were implemented in order to facilitate
small scale projects without the scaling effects as regular sized projects, and

ACM: Approved Consolidated Methodologies that are a combination of several AMs.

* Other biomass topics and enetgy crop production, liquid biofuels (plant oil production, biodiesel, bioethanol, biomass-to-liquid), biomass gasification and
pyrolysis, landfill biogas recovery and reuse, municipal solid waste incineration, and waste biomass composting are not subject to detailed research in the
framework of this study.



Table 1: Applicable CDM methodologies for biomass and biogas projects (March 2009)

1 ACMO0001 Consolidated baseline and monitoring methodology for landfill gas project activities, v 9.1

2 ACMO0006 Consolidated methodology for electricity generation from biomass residues v 7

3 ACMO0010 Consolidated baseline methodology for GHG emission reductions from manure management

4 AMO0007 Analysis of the least-cost fuel option for seasonally-operating biomass cogeneration plants

5 AMO0036 Fuel switch from fossil fuels to biomass residues in boilers for heat generation

6 AMO0042 Grid-connected electricity generation using biomass from newly developed dedicated plantations, v 2

7 AMO0053 Biogenic methane injection to a natural gas distribution grid, v 1.1

8 AMO057 Ayoidfzd enﬁssiqns from biomass wastes through use as feed stock in pulp and paper production or in
bio-oil production

9 AMO0073 GHG emission reductions through multi-site manure collection and treatment in a central plant, v 1

10 AMO0075 Methodology for collection, processing and supply of biogas to end-users for production of heat, v 1

11 AMSII G Energy Efficiency Measures in Thermal Applications of Non-Renewable Biomass

12 AMS III D Methane recovery in animal manure management systems, v 14

13 AMS IITE Avoidance of methane production from decay of biomass through controlled combustion

14 AMS III F Avoidance of methane emissions through controlled biological treatment of biomass, v 6

15 AMS I G Landfill Methane Recovery, v 6

16 AMS 11T H Methane Recovery in Wastewater Treatment, v 11

17 AMSIII L. Avoidance of methane production from biomass decay through controlled pyrolysis, v 2

18 AMS III R Methane recovery in agricultural activities at household or small farm level, v 1

19 AMSIITY Methane avoidance through separation of solids from wastewater or manure treatment systems

20 ACM 0014 Mitigation of green house gas emissions from treatment of industrial wastewater, v 3




Table 2: Methodology application conditions

Option Newly |What kind of |Project |Scenario
Category |Methodology Baseline activity |Project activity |for power built or |material may |size acc. to
production |upgrade be used? (CER) graphicl
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. ° 2. |Fuel h d Upgrad .
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Existing anaerobic Upgrade or Thermal or Upgrade L\‘f:;;::k&om
Biogas AMS III D Biogas manure modification of electrical energy I lation at SSC 1,3
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In the worldwide CDM business biomass, biogas and landfill biogas sectors are well developed. In
China, the biogas situation is far more underdeveloped than the biomass sector. The Chinese biomass
CDM sector has a total of 25 projects UNFCCC registered, two of them for agricultural biogas.
The projects “in pipeline” are similar: the majority applying within biomass combustion and landfill
methodologies. Most important methodologies in both sectors (biomass power and biogas) are
ACMO006 for biomass and AMS III D for biogas.

Table 3: Overview on Biomass projects in China (March 2009)

Chinese DNA approved Overview on Biomass projects in China (March 2009) UNFCCC registered

1 Biodegradable Municipal Solid Waste biogas digestion plants project
1 Biodiesel Plant project

10 Agricultural Biogas Plant projects 2

14 Municipal Solid Waste Incineration plant projects 1

17 Anaerobic Wastewater Treatment plants projects

3 Biodegradable Municipal Solid Waste composting plants projects 1

72 Biomass combustion power plant projects 6

33 Landfill biogas projects 15

151 Total 25




1.2. CDM opportunities in the Chinese biomass energy sector: analysis of the financial and
legal situation

This section provides an overview on main laws and regulations with regard to biomass and biogas
which will influence the additionality check - as mentioned before landfill, energy crops, gasification,
pyrolysis and biofuels are not considered in detail.

1. PRC Renewable Energy Law’ promotes Chinese governmental encouragement to develop and
effectively utilize clean biomass energy, and the plantation of energy crops.

2. Guidance Categories of Renewable Energy Industry Development lists the equipment
manufacturers for renewable energy projects which are supported by the government. Targeted
projects include biogas for gas pipelines and power generation, straw-fired power plants, gasification
of biomass for pipeline and power application, and liquid bio-fuels. The document provides guidance
for local governments to draft policies and measures that encourage institutions and enterprises to
engage in research, investment and development of pilot projects.

3. Regulations on Management of Renewable Energy to Power Projects, together with
“Measures for Allocation of Prices and Expenses for Generating Electricity by Renewable

Energy” give principles of allocating prices and expenses for electricity generation from renewable
biomass. In case of supplying power to the grid, project owners are entitled to receive an additional
0.25CNY /kWh preferential electricity tariff during its first 15 years of operation.

4. Medium and Long Term Plan of Renewable Energy Development, setting the goal to achieve
in 2010 a share of renewable energy utilization of 10% of the total energy consumption. In 2015,
this result should be increased to 15%. In order to realise these goals, promotion of biomass power
industry as well as other renewable energy industries must be undertaken.

5. Ideas of implementing financial supporting policies of bio-energy includes the plan that
government will urge the enforcement of biomass related financial policies such as flexible subsidies
for enterprises, raw material subsidies, and tax preferences in order to improve the economical
development of bio-energy industries.

6. “Plan of Biogas Construction in Rural Areas in China, 2007 - 2010” and “Plan of developing
national biomass energy industry, 2007 - 2015 it is estimated that by 2010 40 million household
biogas digesters will be installed in rural areas with an annual yield of 15.4 billion m’, substituting
24.2 million tonnes of standard coal consumption. It is aimed to increase the number of household
biogas plants until 2015 up to 60 million, yielding a biogas production of 23.3 billion m’.

7. China started to establish a policy system to enhance biomass energy utilization although barriers
still hinder biomass energy to achieve large scale implementation. The feed-in-grid price of bio-
electricity is too low to cover the production cost even with renewable energy subsidies; the issuance
of tax preferences and other preferential policies is slow, and the country still lacks a clear structure
for the application of bio-renewable energy related funds even though these funds already exist.

These barriers are well known and further improvements can be expected. An additional feed in subsidy
of 0.10 CNY/kWh for biomass power plants has been agreed for the years 2008 and 2009 in order to
support existing power plants.

° Renewable Energy Law of the People’s Republic of China: http://www.gov.cn/ziliao/flifg/2005-06/21/content_8275.htm


http://www.gov.cn/ziliao/flfg/2005-06/21/content_8275.htm

By March 2009 there were 118 biomass CDM projects that had been approved by the National and
Local Development and Reform Commissions (NDRC and LDRC). The total installed capacity is
higher than 2,000MW. 19 of these projects have been constructed and are operational. 95 of these
projects are already published on the UNFCCC website, including 76 projects under validation
processes.

Table 4: CDM biomass project overview

Total (DNA approved, March 2009) 118 UNFCCC situation (March 2009) 95
MSW incineration for power 14 Validation 76
BMW composting 3 Registered and 1st CER request 5
Biodiesel production 1 Registered and 1st CER issued 1
Biomass combustion power 72 Registered and 2nd CER issued 1
Biogas (Agriculture and Wastewater) 28 Request registration 2
Registered and Review requested 2
Registered 8

1 Biodegradable 118 DNA apprOVEd

Municipal Waste

biogasdigestion  Bjomass CDM projects

plants project

1% 1 Biodiesel Plant 10 Agricultural
project Biogas projects [ 2
1% UNFCCC registered

8% 14 Municipal Solid
Waste Incineration
plant projects / 1
UNFCCCregistered

12%

17 Anaerobic

Wastewater

Treatment plants

projects
14%

3 Biodegradable
Municipal Waste
composting plants
projects / 1 UNFCCC
registered
3%

Figure 2: DNA approved biomass CDM projects in China

(source: China DNA website & own calculations)



Combined Chinese electricity price policies and characteristics of electricity generated by biomass
combustion, the fundamental financial figures’ concerning Chinese bio-fired power plants are as
follows:

Table 5: Average financial parameters related to electricity cost for Chinese biomass combustion powet plants

Item Unit Value Item Unit Value
Installed capacity per plant kW 25,000 Annual electricity output MWh 150,000
Annual operation hours Hours 6,000 On-grid electricity MWh 138,000
Efficiency of engines Per cent 21 Annual consumption 10" ¢ 175
Electricity consumed on-site | Per cent 8 Fuel cost 10’ CNY 52,643.6
Heat value of straws kJ/kg 14,653.8 Average production cost CNY/MWh 589.81
Straw price CNY/t 240 Average financial cost CNY/MWh 34.40
Project investment CNY/kW 10,000 Sales tax and surtax CNY/MWh 1.25
Engine overhaul period Years 15 Total cost CNY/MWh 625.46

Four major factors have great impact on the biomass combustion power generation cost, namely annual
operational hours, initial equipment investment, fuel price and engine efficiency.

The price elasticity depends largely on the operational hours of the generator. In order to control the
operation cost at least 5,000 to 5,500 hours of operation should be guaranteed per year. Also the bio-
mass raw material price has a large influence on the operation cost per output capacity. Both reducing
the fuel cost and increasing engine efficiency will have a positive effect to bring down the biomass based
electricity production cost. Research shows that amongst operational hours, on-grid electricity price,
additional tax, equipment investment, fuel price and engine efficiency on-grid electricity price is the
most sensitive factor on the overall outcome of the financial internal rate of return (FIRR). There are
two major ways of improving economic return of biomass combustion power projects in China. One
is to reduce the cost and the second is to increase feed-in-grid electricity price. Currently the average
electricity production cost of Chinese biomass combustion projects is higher than 550 CNY/MWh.
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Figure 3: Fuel price influencing the electricity costs Figure 4: Operational costs depending on engine workload

If the annual target of 5,500 operation hours can be met, and applying an existing straw price of 300
CNY/t, and achieving 8 per cent FIRR, the electricity price should be raised to at least 700 to 800
CNY/MWHh®. But regarding the current energy situation in China, this price could be very hard to
achieve within the near future.

Therefore the financial situation of biomass power projects shows that without additional income or
sufficient subsidies the renewable energy source biomass can hardly compete with conventional power
technologies like coal fired power plants.

7 Jia Xiaoli, Ding Hang, Primary calculation of on-gird electricity price of straw combustion power generation project, Renewable Energy Resources,
2006,24(1): 50-55

*Huang Jintao, “cconomic evaluation and influence factots analysis on Biomass combustion for power generation”, Renewable Energy Resources, 2008, 4,
Vol. 26, No.2



1.3. Evaluation of biofuels and biomass energy related CDOM-project validation reports:
challenges for Chinese biofuel and biomass energy projects

Chinese biomass power projects

By February 27* 2009 11 Chinese biomass projects had been registered on EB and one is currently
requesting registration. All projects apply for ACM0006. Among these 12 projects, there are four
located in Shandong province, four in Jiangsu province, two in Hebei province, one in Henan province
and one in Heilongjiang province.

25 MW installed capacity is the common practice among these projects; feedstock are mainly cotton
straw with an average purchase price of 250 CNY/t. The average investment cost of those projects is
about 10million/MW; 8% IRR benchmark is widely adopted since it abides by the “Interim Rules on
Economic Assessment of Electric Engineering Retrofit Projects™. The consumption rate per installed
capacity is 6,379 t/MWe] installed on average while the mean CERs production rate is 5,694 tCO.e/
MWel installed-

From the validation reports of these projects the conclusion can be drawn that biomass power projects
have an advantage in terms of additionality in China, since the investment cost is very high compared
to coal-fired power plant; even with governmental preferential feed-in-grid price or subsides, the initial
return rate is still very low. Besides there are two projects that have already received CERs issuance, but
the issuance rate (calculated by quantity of issuance CERs dividing ex-ante calculated CERs) is rather
low: Hebei Jiizhou power plant realizes 10.1%, the Jiangsu Sugian power plant realizes approximately

64.45%.

Table 6: Chinese CDM biomass projects

T v | IRR benchmark
CERs Installed 'nv::lt:‘llent Main Material ,Er:‘f:tr';":g EIac:::ﬂy for
Location estimated | capacity X (milltion biomass price np rid {F(,.‘.;'WF additionality
(tcOzely) | (MW) type | (CNYR) v check
CNY) (MWhly) kwh)
(%)
Hebei Jinzhou 178,626 24 250.42 straw 180 132,000 0.51 8
Xylose,
Shandong 189,552 15 121.56 furfural n/a 71,422 0.26 8
Yucheng residues
(corn cob)
straw,
Henan Luyi 185,664 25 244 87 cotton 209 120,000 0.57 8
stalks
e straw,
pis 123,055 2 24134 cotton 300 132,600 0.64 7
qian 4
stalks
" straw,
diangsu 123,558 24 242.79 cotton 300 132,600 0.64 7
Jurong
stalks
traw,
Shandong =
Shanxian 127,102 25 204.18 cotton 300 127,500 0.66 8
stalks
Shandong 113,433 24 247.74 cotion 200 112,086 0.60 8
Wudi stalks
Heilongjiang 183,692 24 269.42 straw 150 124,000 0.50 8
Tangyuan
Shandong 140,695 30 290.96 cotion 280 145,000 0.59 8
Gaotang stalks
Jiangsu 109,105 25 276.09 coton 240 126,500 064 8
Sheyang stalks
Hebei 130,638 25 264.02 cotton 208 126,500 0.59 8
Waei county stalks
3 slraw,
Jiangeu 143,751 25 29063 cotton 258 156,937 0.64 8
Rudong .
stalks
Total 1,748,871  Average 253.59 Average 240 125,595

* “Interim Rules on Economic Assessment of Electric Engineering Retrofit project” published 2003 by Operation Depattment of Power Generation and
Transmission, State Power Corporation.
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Chinese biogas projects

There is one biogas project that was registered at EB in December 2007 using methodology ACM0010
located in Henan province. It is the only project worldwide that successfully adopted ACM0010. The
project upgrades an existing animal manure management system with open lagoon to anaerobic digester
and uses the produced biogas to generate electricity so as to reduce emissions from waste decay and
to replace fossil fuel electricity. The designed installed capacity is 1 MW and it is estimated to reduce
emissions 110,461 tCOse per year. The project owner has submitted a monitoring plan from December
2007 to May 2008 to apply CERs issuance. No CERs have been issued until now, but the monitoring
plan stipulates that the project will heavily fail the targeted CERs. Another project, Shandong Minhe
biogas project, which applies the same methodology, is under correction right now due to additionality
and monitoring methodology issues.

Table 7: CDM biogas projects

UNFCCC
. . . registered GHG |Situation % success
Project Name Project Type |Project Owner CER Buyer .
) Y yp ) y Reduction UNFCCC  |rate of CER
(tCO,e/y)
Muyuan
WY r
{Jlglti};zrtlizg CCCIC;I,\T%’?; (:ct Methane re- Livestock Feeding Marubeni Corporation
. Ject, covery & utili- |Co.,Ltd.,Neixiang v P 110,461 1st CER request |45%
Muyuan Swine Farm, Henan L (Japan)
’ zation County,Henan
Province L
Province
Hubei Eco-Farming Biogas |Methane re- Hubei Qingjiang Z)};e;;tzzilezﬁfjgg
Project Phase I (33 000 covery & utili- | Zhongye Company by 58,444 Registered
. O ° |Development as trustee
household units) zation Ltd .
of Community

One small scale household biogas digesters project located at Hubei, which uses pig manure was
registered by adopting AMS III R in Feb 2009. It is the first case for household digesters and provides
guidance and experience for other similar projects in China in terms of setting up a baseline and
monitoring plan. The registration of this project is significant for a large number of household livestock
projects. The project is expected to substitute fossil fuel used for cooking and heating by the biogas
produced by digesters in 33,000 farm households and to claim 58,444 tCO,e annually.
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1.4. Experiences from Small Scale Activities in the biomass energy sector

CDM defines small scale (SSC) project activities in order to lower transaction costs and time for
activities with a considerably small CER potential. Therefore, the 