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1. Preface

The draft is the final report on the subcontracts of energy conservation and GHG
emissions reduction measurement and evaluation of the pilot and replication
projects-“Energy Conservation and GHG Emissions Reduction in Chinese TVEs”

project Phase II, which is submitted to the UNIDO and PMO of MOA by CEEP.

2. Background

The aim of the TVE project entitled “Energy Conservation and GHG Emissions Reduction in
Chinese TVEs” is to reduce GHG emissions in China from the TVE sector by increasing the
utilization of energy efficient (EE) technologies and products in the brick, metal casting, cement,
and coking sectors. This project is to remove key market, policy, technological, and financial
barriers to the production, marketing and utilization of EE technologies and products in these
sectors.

During these four years, the project has achieves some tangible results in both
technical areas and the institutional mechanisms. The objective of the subcontract is to
evaluate at both project level and macro level the pilot and replication (both project supported and
independent replications) projects in terms of the changes in energy efficiency ad GHG emission
reduction, as well as VA mechanism and its effectiveness, identify and analyze the best practices
and lessons learned, as well as suggest areas for future adjustment and improw;ement, through
comprehensive review and summarization of project activities, outputs, outcomes and impacts.
The implementation of the subcontract will provide systematic feedbacks and recommendations
for international organizations, such as GEF, UNDP and UNIDO, Chinese government and other

key stakeholders to organize or participate relevant activities more effectively in the future.

3. Objectives:

The objective of the subcontract is to evaluate at both project level and macro level the pilot
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and replication (both project supported and independent replications projects in terms of the
changes in energy efficiency and GHG emissions reduction, as well as VA mechanism and its
effectiveness, identify and analyze the best practices and lessons learned, as well as suégest areas
for future adjustment and improvement, through comprehensive review and summarization of
project activities, outputs, outcomes, and impacts. The implementation of the subcontract will
provide systematic feedbacks and recommendations for international organizations, such as GEF,
UNDP, and UNIDO, Chinese governmenf and other key stakeholders to organize or participating
relevant activities more effectively in the future,

Scope of work:

¥ Evaluation and assessment of VA system and its effectiveness;

v' Tracking information of pilot and replication projects and self-replication projects;

v" 2 cases for the best practice.

4. Project Implementation

Under the organization of PMO, subcontractors had a report meeting for thesis
proposal and submitted it (Annex 1). Then the subcontractors carried out many
activities to investigate the implementation conditions of energy conservation
technology and gained the necessary information for evaluation.

- Refer to several of literatures relevant to the industries such as statistics
materials, publications by the government and reports of the industries and
associations to make choice, abstraction, arrangement and analysis of the policies on
energy conservation technologies made by the government.

- Carefully study the project documents, midterm evaluation reports, TORs and
bidding documents of pilot as well as the replicated enterprises, check and confirm the

feasibility reports, phase reports, midterm reports and final reports of the replications,
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propose the opinions after checking and confirmation, make communication with the
replication subcontractors, try to get consensus on opinion and guide the
subcontractor to make revision. The documents being checked are in Annex 2.

- Visit the pilot enterprises and replications on the very sites, exchange opinions
with local governors, subcontractors of replications on specific problems, and make
investigation and research of the project implementation in pilot enterprises and
replications. In addition, subcontractors had talk with National Policy Guiding
Commission, PMO and Hong Yuan and collect large amount of useful information.
The onsite investigation is in Annex 3.

- To evaluate the energy conservation conditions of pilot enterprises according to
the relevant national laws and standards of energy conservation, including the energy
management, energy consumption of each unit of product, calculation of the energy
conservation, the financial and economic analysis of the energy conservation and
technological improvement in enterprises. Furthermore, the authoritative institute was
consigned to make energy conservation testing and measurement to two brick plants.
To evaluate the activities, outputs, goals and effects of the project implementation of
energy conservation technologies throﬁgh several of ways such as overall analysis and
panel discussion according to the logic frame. The responsible persons of the project
analysis summarize the evaluation opinions and compile the progress report. And then
hand it to the PMO and UNDIO.

After accomplishing the report, we have communicated with the officials of
PMQ, UNDIO and the international professors on estimating. They make some
related suggestions, based on which Subcontractor revise the estimating report and
finally accomplish it. The main‘suggestions proposed by the international professors

are about further compartmentalizing the voluntarily generalizing activities of the
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project. Besides, as required by the project office, the number of case study is changed

from 2 to 5 and the specific can be seen the case study.

5. Activities

5.1. Task A. Project inception

Activity A.1 Kick-off meeting

Time: 1% week
Participants: All team members
Contents:

¥ Subcontractor composes a topic report introducing relevant issues-and submit to PMO;

¥ Discuss and share ideas;

v"  Subcontractor adjust the LFA, Indicator system outline, information collecting
mechanism and plan, best practice outline and work plan according to the result of the
conference;

Output: Topic report amended LFA, indicator system outline, information collecting

mechanism and plan, best practice outline and work plan.

Activity A.2 Project Coordinating Conference

Time: 1% week

Participants: All team members

Contents:

v' At the project inception, a project coordinating conference will be held.

Representatives from PMO, PIC, Hong Yuan Company, LPIC, pilot enterprises and
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other subcontractors will be asked to attend the conference;

v The project manager will introduce the major methodology, plan and organization to the
attendees, and answer the questions arisen.

v Exchange ideas with all parties, set the goal and understand each other better;

v Consult with the representatives from LPIC, pilot enterprises and other subcontractors
abt.aut the field research and EE evaluation. Change the schedule in accordance with
different situations.

Output: conference summary, and amended implementing schedule.
Note: 3 subcontract coordinating conferences had better to be held together in this way to

save time and money.

5.2. Task B. Set indicator system

Activity B.1 set indicator system

Time: 2™ week

Participants: TIAN Yishui, ZHAO Lixin, WANG Fei

Contents: Set indicator system based on the SMART and the existing indicator system
referring to relevant indicators in the Logical Framework Table and GEF Climate-Change Project
and considering the requirement of this subcontract. (See 3.3)

Output: Set of indicators

5.3. Task C. Research and survey

Activity C.1 Obtain project information

Time: 3" week to 4" week




Participants: ZHAO Lixin, WANG Fei
Contents:
v Set the project inf;ormation that need to be obtained according to the indicator system
and evaluation items.
v Obtain necessary project information from PIC, OMO and Hong Yuan Company throng
interviews and sessions.
¥ File the information obtained and edit and categorize it to support the evaluation,

Qutput: Project documents, interview logs and session logs.

Activity C.2 Obtain National/ Macro Information

Time: 3™ week to 4" week
Participants; TIAN Yishui, WANG Fei
Contents:

;/ Design a research and survey outline according to the indicator system and evaluation
items.

v" Collect information from various governmental departments (including MOA, national
development and reform commission, and state environmental protection
administration) and the national associations of brick, cement, metal casting and
coking industries through interview and literature review;

v Our major target is the information concerning EE technology and policy in China;

v"  File the information obtained and edit and categorize it to support the evaluation.

Output: Government documents, reports, statistics, plan and interview log.




5.4. Task D. Field research and EE evaluation (obtain local and

enterprise information)

Activity D.1 Field research in cement sector and EE
evaluation

Time: 5% week to 7" week
Participants; TIAN Yishui, WANG Fei
Contents:

v Design a research and survey outline for the cement sector (questionnaire included) and
the EE evaluation outline;

v Do the field research in the three pilot cement enterprises and hold sessions with the
local government officers;

v Evaluate the EE situation in the 3 pilot enterprises;

v Hand out the questionnaire, check and organize the replication information in cement
sector provided by other subcontractors, and do the sample survey and complete the EE
evaluation database for replication entemrises in cement sector.

v Check the rate of the fulfillment and effectiveness of VA. The subject including the
local government and enterprises.

Output: research report on VA fulfillment and effectiveness, EE evaluation reports of the 3

pilot enterprises and the EE evaluation database for replication enterprises in cement sector.




Activity D.2 Field research in metal casting sector and EE
evaluation

Time: 8™ week to 10™ week
Participants: TIAN Yishui. WANG Fei
Contents:

v" Design a research and survey outline for the metal casting sector (questionnaire
included) and the EE evaluation outline;

¥" Do the field research in the three pilot metal casting enterprises and hold sessions with
the local government officers;

v Evaluate the EE situation in the 2 pilot enterprises;

v" Hand out the questionnaire, check and organize the replication information in metal
casting sector provided by other subcontractors, and.do the sample survey and complete
the EE evaluation database for replication enterprises in metal casting sector.

v Check the rate of the fulfillment and effectiveness of VA. The subject including the
local government and enterprises.

Output: research report on VA fulfillment and effectiveness, EE evaluation reports of the 2
pilot enterprises and the EE evaluation database for replication enterprises in metal casting

sector.

Activity D.3 Field research in brick sector and EE evaluation

Time: 5" week to 7% week

Participants: MENG Zhaoli, JIANG Yun



Contents:

v Design a research and survey outline for the brick sector (questionnaire included) and
the EE evaluation outline;

v Do the field research in the three pilot brick enterprises and hold sessions with the local
government officers;

¥ Ewaluate the EE situation in the 2 pilot enterprises;

v Hand out the questionnaire, check and organize the replication information in brick
sector provided by other subcontractors, and do the sample survey and complete the EE
evaiuation database for replication enterprises in brick sector.

v Check the rate of the fulfillment and effectiveness of VA. The subject including the
local government and enterprises.

QOutput: research report on VA fulfillment and effectiveness, EE evaluation reports of the 2

pilot enterprises and the EE evaluation database for replication enterprises in brick sector.

Activity D.4 Field research in coking sector and EE

evaluation

Time: 8" week to 10 week
Participants: MENG Zhaoli, JIANG Yun
Contents:
v" Design a research and survey outline for the coking sector (questionnaire included) and
the EE evaluation outline;

v" Do the field research in the three pilot coking enterprises and hold sessions with the

local government officers;




v" Evaluate the EE situation in the 2 pilot enterprises;

v" Hand out the questionnaire, check and organize the replication information in coking

sector provided by other subcontractors, and do the sample survey and complete the EE

evaluation database for replication enterprises in coking sector.

¥ Check the rate of the fulfillment and effectiveness of VA. The subject including the

local government and enterprises.

Output: research report on VA fulfillment and effectiveness, EE evaluation reports of the 2

pilot enterprises and the EE evaluation database for replication enterprises in coking sector.

EE evaluation reports of the pilot enterprises should includes the following:

)

2)

3)

4)

5)

company background: introduction of the company including its major business

line and its techniques;

the energy management system of the enterprise: energy management

organization, energy measuring system, energy management criteria and

regulation;

enterprise energy statistics: energy network chart, energy balance sheet, energy
consumption structure and financial statement, general statement of the energy
management system;

evalyation of the EE technical reform: technical features, EE effectiveness,
evaluation on technique economy and ecological benefits;

conclusion: EE evaluation, existing problem, suggestions

5.5. Task E. Set up the baseline

Activity E.1 set up the baseline

Time: 117 week
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Participants; TIAN Yishui, WANG Fei
Contents:
¥ Arrange the information concerning baseline including VA signed by pilot enterprises
and local government, and information provided by other subcontractors;
v Set up baseline for each indicator (see 3.4.3).

Output: baseline.

5.6. Task F. Compose the evaluation report

Activity F.1 Compose the VA mechanism and effectiveness

report

Time: 12™ week to 13" week

Participants;:  TIAN Yishui, JIANG Yun, Heinz-Peter Mang

Contents:

¥"  Evaluate the mechanism and effectiveness of the VA using LFA and all the information
obtained (including the fulfillment of VA and effectiveness report and EE policy in
China) (see 3.3).

v The focus of the evaluation is on the rationality of VA mechanism (whether it is fit for
Chinese enterprises), its successful experience, effect on Chinese EE policy,
environment policy and fiscal policy, and the barriers and problems in promotion.

Output: VA mechanism and effectiveness report (drafi for comments)




Activity F.2 Evaluation report on EE technology in pilot,

replication and self replication information tracking

Time: 12" week to 13" week

Participants: MENG Zhaoli, ZHAO Lixin, WANG Fei

Contents:

v Evaluate EE technology pilot, replication and self replication information tracking
using TFA and all the information obtained (including EE evaluation repott and EE
technology in China) following evaluation criteria.

v"  EE kiln, reactive power compensation, and air brick are three major evaluation aspects
in brick sector; shaft kiln EE technology, shaft kiln to rotary kiln, Low Temperature
Residual Heat Power Generation Technology are three major evaluation aspects in
cement sector; cold box and sand recycle are the 2 major evaluation aspects in metal
casting sector; while in coking sector, Residual Heat Power Generation is the major
evaluation aspect.

v Elaborate to analyze the change and achievement brought by piloting and replicating
above mentioned EE technology, find out the factors restricting the replication and
come up with improvement measures,

Output: evaluation report on EE technology pilot, replication and self replication information

tracking (draft for comments)

Activity F.3 Summarize 5 best practices

Time: 14" week

Participants: TIAN Yishui, Heinz-Peter Mang

15
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Contents:
v Analyze the above two reports and evaluation reports on 9 pilot projects.
v" Narrow it down to 5 after consulting PIC and PMO.
v" Compose the report of the 5 best practices.
Output: the report of the 5 best practices.
The report need to include:
¥ Brief introduction to the enterprise, technique and baseline.
¥ Annual energy consumption.
¥ Fulfillment of the EE technical reform: including energy management and it affects as
well as the implementation of the EE measutes.
v Other item and measures to improve the EE: the situation of operation, management
and R&D, and its difference from the last year.
¥" Achievements and barriers.

v Experience acquired and suggestions to how to improve the VA.

Activity F.4 Complete the final draft of the evaluation report

Time: 15" week to 16" week
Participants: Tian Yishui, Heinz-Peter Mang, WANG Fei
Contents:

¥ Hold an EE evaluation seminar inviting PMO, PIC, Hong Yuan Company and LPIC.

v Brief the evaluation procedure and the conclusion and ask for comments

¥ According to the comments from all parties, amend the two sub-reports and two best

practices and complete the final draft.

Qutput:




¥" VA mechanism and effectiveness report (final draft).
¥"  Evaluation report on EE technology pilot, replication and self replication information
tracking (final draft).

¥ 5 best practices (final draft).

6. Output

Project subcontractors have accomplished the work required by the contact. The
output of the contact includes report on technology implementation of energy
conservation , voluntary energy conservation system and validity evaluation report.

In addition, five cases were summarized and analyzed according to the requirement of

PMO (Annex 6).
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Annex 1: Inception Meeting

Time: March 15-16
Venue: Henan Mansion, Beijing
Participants: Staff of MOA project implementation agencies, PIC members and the secretariat
staff, UNDP and UNIDO representatives of the Beijing Office, LPIC representatives,
subcontractor representatives. For detailed list of participants, see Annex.
Agenda:
9:00—9:15 Introduction and Opening Remarks
Moderator: Wang Guiling, Deputy Director of PMO
9:15—9:35 Remarks
Program officer of UNDP resident mission in China, representative of GEF
office in China
9:35—10:05  Design Ideas of Project Outcome Evaluation Subcontracting
Xu Litong, Senior Project Management Expert, PMO;
10:05—10:35 TImplementation Strategies, scheme and plan of evaluation subcontracts on the
effectiveness of Policy Instruction Committee (PIC. LPIC) mechanism, and
impacts of the proj-ect on policies, market, women and social development;
Zou Ji, Vice President, College of Environment, Renmin University
10:35—10:50  Tea Break
10:50—11:20 In.lplementation Strategies, scheme and plan of evaluation and perfecting
subcontracts of the Recycling Capital Fund (RCF) mechanism structure;
Hu Bo, Vice President, Yuhuayun Investment Consulting Company Ltd.;
11:20— 11:50  Implementation Strategies, scheme and plan of monitoring and evaluation
subcontracts on pilot and replication projects;
Tian Yishui, Senior Engineer, Center for Energy and Environmental Protection
Technology Development, MOA ;

11:50—12:10  Question and Answer




12:10—12:30  Summing up

Wang Xiwu, Senior Director, PIC secretariat
14:00—18:00 Group Discussion

1. Introduction to the placgs and organizations

2. Discussion on the implementation strategy, scheme and plan of 3

subcontracts
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Annex 2: Examination of Documents

Cement Sector:

Cement Replication(1): July 5, 2006, received the Feasibility Study Report and Energy
Efficiency Sheet on 10 cemént enterprises from Tianjin Academy of Industrial Development; July,
6, checked and assessed the energy efficiency data in the report and sheet, and fed back the results
to PMO on the same day; October, 19, received the revised data from enterprises, conforming to
the requirements after check.

Cement Replication(2): April 28, 2006, received the Feasibility Study Report and Energy
Efficiency Sheet on 10 cement enterprises in Nanjing; April 30, .checked and assessed the energy
efficiency data in the report and sheet, and fed back the results to PMO on the same day; June 30,
received the revised data from enterprises, conforming to the requirements after check.

Brick Sector

Chendu Brick Sector: May 18, 2006, received the Feasibility Study Report and Energy
Efficiency Sheet on 15 brick enterprises in Chengdu City; May 22, checked and assessed the
energy efficiency data in the report and sheet, and fed back the resuits to PMO on the same day;
June 10, received the revised data from enterprises, conforming to the requirements after check.
December 22, 2005, Chengdu Brick Sector submitted the final report drz;ﬁ; January 18, 2006,
submitted the revised final draft, May 18, 2006, submitted the final report.

Shenyang Brick Sector: May 18, 2006, received the Feasibility Study Report and Energy |
Efficiency Sheet on 16 brick enterprises in Shenyang City; April 30, 2006, checked and assessed
the energy efficiency data in the report and sheet, and fed back the results to PMO on the same
day; ;Iune 8, received the revised data from enterprises, conforming to the requirements after check.
January 22, 2006, submitted the final report draft; April 21, 2006, submitted the final report.

Xi’an Brick Sector: May 19, 2006, received the Feasibility Study Report and. Energy
Efficiency Sheet on 15 brick enterprises in Xi’an City; April 30, checked and assessed the energy
efficiency data in the report and sheet, and fed back the results to PMO on the same day; June 15,

received the revised data from enterprises, conforming to the requirements after check. April 14,
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2006, submitted thé final report draft; July 27, 2006, again submitted the revised final draft;
August 7, submitted the final report. |

Xianyang Brick Sector: May 19, 2006, received the Feasibility Study Report and Energy
Efficiency Sheet on 14 brick enterprises in Xianyang City; May 30, checked and assessed the
energy efficiency data in the report and sheet, and fed back the resuits to PMO on the same day;
June 12, received the re\_rised data from enterprises, conforming to the requirements after check.
March 22, 2006, received the final report on technological renovation submitted by replication
enterprises in Xianyang City; May 9, 2006, received the final report draft; June 27, 2006, received
the final report. |

Metai Casting Sector

Dalian Metal Casting: July 13, 2006, received the Feasibility Study Report and Energy
Efficiency Sheet on 8 metal casting enterprises in Dalian City; July 14, checked and assessed the
energy efficiency data in the report and the sheet and fed back the reéults to PMO on the same day;
August 7, received the revised data from enterprises, conforming to the requirements after check.
Tianjin Metal Casting: July 25, 2006, received the Feasibility Study Report and Energy Efficiency
Sheet on 7 metal casting enterprises in Tianjin City; July 26, checked and assessed the energy
l efficiency data in the report and the sheet and fed back the results to PMO on the same day;
August 26, received the revised data from enterprises, conforming to the requirements after check,
made suggestions to the final report on April 19, 2007.

Nanjing Metal Casting: August 28, 2006, received the Feasibility Study Report and Energy
Efficiency Sheet on 6 metal casting enterprises in Nanjing City; August 30, checked and assessed
the energy efficiency data in the report and the sheet and fed back the results to PMQ on the same
day; September 20, received the revised data from enterprises, conforming to the requiremeﬁts
after check, made suggestions io the final report on April 19, 2007.

Shanxi Metal Casting: August 28, 2006, received the Feasibility Study Report and Energy
Efficiency Sheet on 10 metal casting enterprises in Shanxi Province; August 29, checked and
assessed the energy efficiency data in the report and the sheet.and fed back the results to PMO on

the same day; October 18, received the revised data from enterprises, conforming to the
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requirements after check.

Coking Sector:

December 19, 2006, received final report on replication in coking sector; December 20, put

forward feedback ideas,
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1. Executive Summary

This report describes the results of Energy Efﬁciént Technologies Implementation
Moni-toring and Evaluation under the project of “Energy Conservation and Greenhouse Gas
Emissions Reduction in Chinese Township and Village Enterprises-Phase II”” (hereinafter referred
to as the Project). In the process of the completion of this report, the PMO has given strong
guidance and assistance, and LPIC, pilot enterprises, replication enterprises and subcontractors
have also provided with a lot of information. However, the evaluation conclusions are drawn by
experts independently, and subcontractors are to solely take the responsibilities of any possible
error or neglect in the report.

The objective of this evaluation is to evaluate at both project level and macro leyel the pilot,
replication and independent replication enterprises in terms of energy efficient technology
implementation, changes and rgsults in energy efficiency and GHG emissions reduction, identify
and analyze successful practices, mechanism and influencing factors, and find the direction of
improvement. According to the provisions of "GEF supervision and evaluation of policies and
procedures”, the Logical Framework Approach (LFA) is adopted by the experts as the basic
evaluation method.

The project has demonstrated a number of energy efficient technologies in cement, coking,
metal casting and brick sectors, built 8 pilot enterprises, and carried out a series of technical
training and promotion activities which benefited 670 enterprises with a total attendance of over
900. The 118 energy efficient enterprises selected have all completed the preparation of feasibility
study on energy efficient technology renovation, among which 60 brick making and 31 metal
casting enterprises have completed the energy efficient technological renovation, 3 coking
enterprise and 7 cement plants have completed energy efficient technological renovation project or
under construction.

Evaluation Conclusions: 8 pilot enterprises’ energy conservation is 81,000 tce per year and
carbon dioxide emission reduqtion of 203,000 tons (project targeted at carbon dioxide emission

reduction of 85,000 tons per year). The 118 replication enterprises are expected to conserve energy



by 809,000 tons per year and reduce carbon dioxide emission by 2.018 million tons (project target
is carbon dioxide emission reduction of 1 million tons per year); the project has accomplished
annual energy conservation of 370,000 tons and carbon dioxide emission reduction of 923,000
tons). The construction of pilot projects and training and exchange activities led to the rise of
replication activities in ail the four sectors, Thanks to the success of demonstration technologies
and pilot projects, the project promoted the development of energy conservation technology policy
at both nationai and local level.

The implementation result of energy ‘conservation technologies is far better than expected,
which, evaluation experts believé, is due to the rapid development of Chinese economy and the
implementation strategies adopted by PMO, including timely adjustment of demonstration
technologies according to national industrial policy, giving full play to initiatives and
enthusiasms of enterprises and LPIC, adoption of VA mechanism, improvement of management
and attaching importance to process monitoring and strengthening the capacity building of Hong

Yuan Company efc.
2. Project Background

Township and Village Enterprises (TVEs) are the rufal collective economic organizations, or
various types of enterprises invested mainly by farmers, located in townships (or villages) and
bear the obligation of supporting agriculture. Since the reform and opening up, TVEs have made
indelible historic contributions to the agricultural and rural economic development. TVEs came to
the world in the vast land of China, and the development and strengthening of TVEs played a
significant role in boosting rural economy, increasing farmers’ income, improving the living
standards of farmers and solving the problem of rural surplus labor force. In 2005, the total
number of TVEs in China reached 22.4959 million, with 142.7236 million employees, the value
added of 5.053425 trillion RMB, total production of 21.78186 trillion RMB, total profits of
1.25186 trillion RMB, taxes 518.092 billion RMB, employees’ payment of 1.111743 trillion RMB,
and per capita income of 7,790 RMB.

Since the reform and opening up, China has developed, demonstrated (introduced) and




replicated a large amount of energy efficient new technologies, new techniques and new
equipment which greatly enhanced the energy efficient technologies. However, due to the lack of
stimulative policies and mechanisms, it was difficult to promote energy efficient technologies
especially in TVEs. The overall low level of technology, equipment and management led to
serious high energy consumption and environment pollution which have become the main
constraints to the sustainable and healthy development of TVEs. Among them, the township
cement, brick, coking and metal casting industries are the big energy consumers. According to
data, the energy consumption of Chinese TVEs accounted for 50% of Chinese total industrial
energy consumption, and the energy consumption of the above four sectors accounted for 56% of
total TVEs’ energy consumption.

(1) TVEs are usually small-scale, volatile, insufficient in funding, and poor in technical
conditions. Most of their production techniques are only at the level of the 1950’s, and most of the
producti_on equipment is eliminated from the original state owned plants which is tattered, broken,
or patched and causes sericus waste, erﬁission, dripping and leakage. Many of the manufacturing
styles of TVEs are extensive full of phenomena of dripping water and uncared Im;g on lights.
Compared with large and medium-sized state owned enterprises, TVEs have sertous problems in
energy consumption and raw material consumption per unit of product.

(2) The management and technical staff of the TVEs have low consciousness in energy
conservation and environment protection, old fashioned ideas and little knowledge of energy
efficient technologies, or even blank. They don’t have strong sense of a people-centered,
comprehensive, coordinated and sustainable scientific development concept, don’t have profound
recognition of the importance of energy conservation, neither do they have deep understanding of
the close relationship between energy conservation, cost reduction, environmental protection and
achievement of sustainable development. In development conception, they think much of
exploitation, little of conservation; much of extension, little of intension; much of growth, little of
development; much of short term, little of long term.

(3) In TVEs, the ratio of senior managers and technical staff is low, while the majority of

ordinary workers are farmers with low literacy and poor overall quality. Take metal sector for



instance, due to the low pay and, poor working environment, there is a sericus shortage of
technical personnel, most of the farmer-workers have rarely received professional trainings.
Mainly manifested in: the under number and uneven distribution of technical and management
staff, the least ratio of technical and management staff to total employees is 12%, while the highest
is 23%. Senior talent is even less. Basically, the technical and management staff in metal casting
enterprises is mainly graduates from technical secondary schools, junior colleges and universities
with large numbers of technical secondary school and junior college graduétes, but very small
number of master school graduates.

(4) In TVEs, there are common problems of poor management, no establishment or
improvement of quality and energy management systems, and serious waste of resources and
environment pollution. Most TVEs have imperfect management systems, chaotic manufacturing
sites, no logic procedures for production process; Although some enterprises have drawn up a
management system, it is simply copy of oth‘er practices, not corresponding to specific enterprise
implementation; Some enterprises have unclear quality responsibilities, no fulfillment of the
responsibilities and on the surface quality management, resulting in inferior product quality and
lack of competitiveness.

(5) Due to the information asymmetry, TVEs are lack of effective access to information, hard
to know the latest techh()l()gica] advances in the industry, let alone application. Many TVEs are
actively looking for energy efficient technologies and products suitable to their needs. But as there
is serious information asymmetry, they can’t get the information on energy efficient technologies,
or there is still a big gap between what they get and what they need, which results in more money
inputs, more equipment installation, increased technical complexity but bad effects in energy
conservation.

In order to help TVEs in cement, metal casting, brick, and coking sectors to overcome the
barriers in technology, market, policies, financing and internal mechanism in the use of high
efficiency energy-saving technologies, to strengthen the competitiveness in absorbing energy
efficient technologies through the market, and ultimately reduce their emissions of carbon dioxide,

Global Environment Facility (GEF) funded this "Energy Conservation and Greenhouse Gas




Emissions Reduction in Chinese Township and Village Enterprises” project. The purpose of the
project is to help Chinese TVEs in the four sectors of brick making, cement, metal casting and
coking to adopt energy efficient technologies, so as to accomplish the reduction of greenhouse gas
emissions. This project adopts the comprehensive, innovative, ambitious transition to market
approaches to promote the energy conservation of TVEs. It will try to eliminate the major barriers
of market, policies, technofogy and financing existed in the process of production, distribution and

application of energy efficient technologies and products.
3.  Objectives and Scope of work
3.1.  Objectives

The objectiverof the subcontract is to evaluate at both project level and macro level the pilot
and replication (both project supported and independent replications projects in terms of the
changes in energy efficiency and GHG emissions reduction, as well as VA mechanism and its
effectiveness, identify and analyze the best practices and lessons learned, as well as suggest areas
for future- adjustment and impxl'ovement, through comprehensive review and summarization of
project activities, outputs, outcomes, and impacts. The implementation of the subcontract will
provide systematic feedbacks and recommendations for international organizations, such as GEF,
UNDP, and UNIDO, Chinese government and other key stakeholders to organize or participating

relevant activities more effectively in the future.
3.2.  Scope of work

In accordance to the TOR, in regard to a time consequence, it can be divided to. phrases of
project design, adjustment, implementation and completion. In terms of the vertical logic of LFA,
it includes activities, outcomes, effects, impacts and sustainability, concerning 9 pilot projects, 118
replication projects and self replication, as well as VA in brick-making, cement, metal casting, and
coking sectors. A chart (Chart 1) with time and logic items can illustrate the work scope of this

subcontract.



Influence

Effect

Cutput

Design Inception Adjustment Implementation to completion.

Time Dimension

Chart 1 Subcontract Management

4. Evaluation Criteria and Methodology

4.1. Evaluation criteria

During the project implementation, we will follow the five criteria of GEF project

evaluation:

v

v

Impacts: Impacts of the pilot and replication activities, and other independent
replication projects as well as all activities relating to Energy Conservation VAs to
technologies and policies concerning China’s energy conservation and GHG emissions
reduction. Positive and negative, anticipated and unanticipated as well as changes and
results has to lbe taken into account.

Effectiveness: Identify the actual and possible extent for achievement on project
objectives’.

Efficiency : Assessment on inputs-and-outputs correlations, costs, implementing
progress and economic/financial outcomes. How is the barriers removed in the technical,
policy, financial aspects and is the benefit bigger than cost.

Linkage: Discussions on linkage between pilot technologies in the four sections and the

' Project objectives can be found in Annex 2 of the project document.
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governmental preferential energy efficient (hereafter as EE) technologies (national and
local ones); linkage between VA system and national and local development and |
environmental policy priority and strategies; linkage between similar projects.

v' Sustainability: extent of sustainability in terms of outcomes and profit achieved by the
project, in regard to local development, monitoring and evaluation of VA system, and

energy industry in China.
4.2, Methodology

In accordance with Global Environmental Facility Policies and Procedure for Monitoring
and Evaluation, the subcontractor is asked, during the implementation of the subcontract, to adopt
‘the Logical Framework of Approaches (LFA) as the fundamental framework. LFA is an effective
tool for facilitating project design and evaluation when being used properly, which will contribute
significantly in setting up linkage between objectives, activities, and outputs. The core part in LFA
is the If-Then causality between all elements in a project.

The product of this analytical approach-LFA-is the Logframe Matrix, which summarizes
what the project what the project intendé to do and how, what the key assumptions are, and how

outputs and outcomes will be monitored and evaluated.
4.3, Set of indicators

The indicator system in this subcontract is established according to the SMART rule in
UNDP HANDBOOK ON MONITORING AND EVALUATING FOR RESULTS. “SMART?” stands
for SPECIFIC, MEASURABLE, ATTAINABLE, REALISTIC, and TIME BOUND. Performance
Indicators for GEF-Measuring Results from Climate Change Programs and requirements for this
subcontracted are also refereed to set a system of indicators in the categories of EE indicators,
financial indicators, technical indicators, policy indicators, management indicators, and
information indicators (Table 1). The evaluation of project impacts in a macro level in regard to

the relevant indicators will be a focus.



Table 1 Criteria system

Indicators Units Notes
1. EEindicators | 1.1 Annual (added) energy conservation per tce Quantitative
project/ TVE indicators
1.2 Annual CO, emissions reduction per T Quantitative
project TVE
2.Financial 2.1 Total investment for EE technical renovation | 10,000 RMB | Quantitative
indicators 2.2 Total project investment for EE technical | 10,000 RMB | Quantitative
renovation
2.3 Investment recovery period of EE projects Year Quantitative
indicators
2.4 Internal rate of return of EE projects % Quantitative
indicators
2.5 Net present-value of EE projects 10,000 RMB | Quantitative
indicators
3.Technical 3.1 Number of replication EE technologies Project Quantitative
indicators indicators’
3.2 Number of feasibility studies and of whose | Number of | Quantitative
with official confirmation feasibility | indicators
study

4.Policy indicators

4.1 Impacts of the project replication EE

technologies to the long/medium-term EE

planning in China

Qualitative

indicators




42 Impacts of the project replication EE Qualitative

technologies to Chinese industrial policies indicators
5.Management 5.1 EE trainings’ Person-time | Quantitative
and 6.Information indicators
indicators

5.2 Impacts of VA to improvement of EE Qualitative

awareness among TVE managers and employees indicators

5.3 Knowledge about business opportunities Qualitative

concerning EE in TVEs indicators

4.4, Evaluation Process

In the process of evaluation, through a variety of ways, evaluation experts have undertaken
surveys on the implementation of energy conservation from various aspects, and acquired
necessary data for the evaluation.

. Refer to such literature as statistical data, government publications, trade associations
reports, and undertake selection, extract, trimming and analysis on energy conservation technology
policies of government departments.

- Carefully study the project documentation, mid-term evaluation report, TOR of pilot
enierprises and replication enterprises and tender paper, look through the feasibility study reports,
phase report, mid-term report and final report of replication enterprises, put forward review
comments, communicate with sub-contractors, reach consensus and guide the sub-contractors to
revise. See Annex 3 for examined documents.

- Pay site visits to pilot enterprises and replication enterprises, exchange ideas in details with
pilot enterprises, local officials and replication sub-contractors, and investigate and study the
implementation of pilot and replication enterprises. Furthermore, the sub-contractors .have
undertakgn nonscheduled interviews with the national policy instruction committee, PMO and

Hong Yuan Company and acquired a lot of useful information. For information on site visits.
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- In accordance with state energy conservation regulations and standards, the Evaluation
sub-contractors executed evaluation on the energy conservation status of pilot enterprises
including the energy management profiles, energy consumption of unit product, calculation of
energy conservation, and financial and economic analysis on energy conservation technological
renovation projects. In addition, an assessment of the energy management profiles; Profile of the
- energy and energy flow; Energy Consumption indicators analysis; Festival energy calculation;
Energy saving projects in the financial and economic analysis. In addition, an authoritative agency
was entrusted to carry out test on energy conservation of two brick making enterprises.

Through the ways of summarized analysis and panel discussion, based on logical framework
approach, evaluation was carried out on the project activities, outputs, objectives and impacts of
the energy conservation technologies implementation. (For project progress analysis, see annex 1)
Project leader composes the evaluation report after analyzing and summarizing the above

evaluation results.
5. Evaluation on Energy Efficient Technologies Implementation Results
5.1. Selection and Demonstration of Energy Efficient Technologies

5.1.1. Selection of Energy Efficient Technologies

Through a comprehensive study on the current status of the equipment of TVEs in the four
sectors, based on national and industrial policies and taking into account of the geographical
distribution and the level of regional economic development, the PMO selected energy
conservation technologies for demonstration. For the characteristics of each demonstration

technology, see table 2.




Table 2 Characteristics of Demonstration Technologies

Sectors

Demonstration

Technology

Characteristics

Cement

New Type Dry Cement
Pure Low Temperature
Waste  Heat  Power

Generation

By Utilization of low-grade .steam produced by the
medium & low temperature exhaust steam to drive the
low parameter turbines to generate electricity. The
basic principle is that the demineralized water is
pumped into kiln head waste heat boiler and heated
into saturated steam of around 190°C, then into kiln
head and kiln end waste heat boiler drums
respectively, and further conflows into the turbine
power generator, exhaust steam imto the steam
condenser. The key equipment iﬁcludes kiln head and
kiln end waste heat boilers and steam turbine

generator.

New Type Dry Process

Rotary Kiln

New type dry cement production technology
represented by precalciner kiln is the internationally

recognized cement technology that can represent the

contemporary technological development. The main

burning equipment applies outside kiln decomposing
technology, —multilevel heater, environmentally
friendly dedust techniqué which has a series of merits
of large production capacity, high automation degree,
superior quality, low energy consumption, low
emissions and utilization of industrial waste, and
bécomes the main cement production techhology of

today’s world.
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Mechanical Shaft Kiln
Energy Conservation

Technology

Prehomogenizing technology of material and fuel,
Homogenizing technology of raw materials and
cement, Improvement in raw material proportioning
and selection, Ratios of raw material and heat
proportion of black raw meal, Pregrinding Technology,
Application of Grinding Aids, Drying Energy
Conservation Technology, Application of New Type
Mills, Application of High Efficiency Separator,
Prewatering granulation and Pellets Quick Burning
Technology, Shaft Kiln Energy Saving Lining
Technology, Selection and Application of the
Discharge Grate of Shaft Kilns, Hidden Fire Close
Door Operating Techniques, Administration of Dust
Emission of Shaft Kiln  Enterprise, Production
Process Quality Control and Management Technotogy,
Automatic Control of Production Process of Shaft Kiln
Enterprise, Chemical Equipment Analysis and
Physical  Testing technology, = Comprehensive
Utilization of Resources, Variable Frequency Speed
Control  Technology, Group Kilns Big mills

Technology

Coking

Clean Heat Recovery
Coke-oven and Waste

Heat Power Generation

Clean coke oven doesn’t recover coke oven gas,
instead, it burns the gas directly in the upper
carbonization room space and oven bottom fire path,
the heat produced will be used by coking, it lets in air
through a common flue at oven top, burning all the

combustible component of oven gas, containing no




phenols, benzene or other harmful gases in the exhaﬁst
gas. Exhaust gas enters waste heat boiler to produce
steam for power generation, As for the negative
pressure in the carbonization room in the process of
coking and no ieakage, and desulfurization of exhaust
gas before emission, it has good environment

protection effect.

Metal

Casting

Because of the product
multiplicity and technique
complexity, it is difficult
to identify a specific

demonstration

technology.

Brick

Making

Hollow Brick Energy

Conservation Technology

Architecture energy conservation technology

Energy efficient annular

kiln

The upper flue can reserve surplus heat for reuse; The
side walls and top of the kiln are built with heat
preserving hollow block, which not only reduces the
construction cost, but aiso greatly improves thermal
insulation properties of the kiln; The kiln adopts
energy efficient fan for ventilation, which is small in
power but big in wind, and causés the burning more

sufficient.

5.1.2.

Selection of pilot enterprises

Due to the changes in the state's industrial policy, the environmental policy implementation

has been intensified, and changes in the market, some recommended enterprises encountered

financial downturn and technically backward, 5 of the 8 enterprises selected during Project Phase 1
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(1998 -1999) no longer meet standards for pilot, only 3 of them are reserved; The PMO again

selected another 6 enterprises to replace the originally recommended 5 enterprises. The project

funded the construction of pilot enterprises, and selected the appropriate technical support

organization to provide service in energy conservation technological renovation, and to help the

pilot enterprises to set up and perfect quality and energy management system. Furthermore, the

project set up 8 LPIC at the localities of pilot enterprises, and facilitated the signing of VA

between the LPIC and pilot enterprises. For pilot enterprises, see table 3.

Table 3 Fact Sheet of Pilot Enterprises

Sector Pilot enterprises EE Technologies Remark
New Type Dry Cement
Zhejiang Shenhe Pure Low Temperature
Cement Plant Waste Heat Power
Generation
Cement |- Guangdong Baojiang | New Type Dry Process
Cement Plant Rotary Kiln
Adopted 16 technologies of them
Hubei Lufeng Cement | Mechanical Shaft Kiln
’ based on the enterprise actual
Plant EE Technology
situation
Shanxi Gaoping
Ciean Heat Recovery
Xinggao Coking Plant
Coking Coke-oven and Waste
Shanxi Gangyuan
Heat Power Generation
Coking Plant
Jiangsu Moling
EE techniques and
Metal Foundry Plant
improvement of
Casting Dalian Jinmei Pipe

Casting Plant

product quality




Sichuan Yongxing . | Hollow brick EE

Hollow Brick Plant | technology, etc.
Brick

Shaanxi Liucun
' EE Annular Kiln, etc.
Village Brick Plant

5.1.3. Results of Energy Efficient Technologies Implementation

Evaluation experts tracked and evalvated the energy conservation technologies
implementation profiles of pilot enterprises. Currently, 8 enterprises have completed the EE
technological renovation projects involving a total investment of 320 million RMB, of which GEF
funded 750,000 USD. After the completion of EE technological renovation, the annual energy
conservation is about 81,000 tce, and CO? reduction is 203,000 tons, far exceeding the project set
target (the project documents set 850,000 tons of annual CO? emissions reduction by the § pilot
enterprises. Meanwhile, the pilot enterprises have strengthened consciousness in safe production,
product quality, enetgy conservation management anq environment protection, established sound

energy management system, and confinually improved the comprehensive management, The

results of energy conservation technologies.implementation of pilot enterprises are as follows:

Zhejiang Shenhe Cement Company Ltd.

It has one 2500t/d and one 1000t/d New Type Dry Process Rotary Kiln clinker production
line with an annual production of 2 million tons of P.042.5 and P.032.5 ordinary Portland cement,
This enterprise set up the first five level preheated pure low temperature waste heat power
generation project among new type dry process cement clinker production lines in China, the
system mainframe includes two waste heat boilers and a set of condenser steam turbine power
generator with a total capacity of 3MW, and investment of 17.76 million RMB, of which GEF
funded 100,000 USD. This project was accepted into the power grid on March 26, 2005 with
annual electricity generation of 20.94GWh and CO; emission reduction of 20,000 tons. The
project doesn’t need any fuel distribution facilities without affecting the normal operation of
cement production process. On the one hand, it realized comprehensive utilization of waste heat

from cement production line, recovery of high temperature flue gas heat, reduction of production
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costs and improvement of the economic returns of enterprises, and partly eased the tense situation
of industrial electricity; On the other hand, it can reduce flue gas temperature and dust
concentration, and mitigate heat pollution and environment pollution. This EE technology has
been widely accepted in China.

Yingde City Baoiiang Cement Material Company Ltd.

It has 2 ®3x10m mechanical shaft kiln production lines, with an annual output of 200,000
tons of Portland cement clinker. Considering the development needs, it will build a 2500t/d new
type dry process rotary kiln cement clinker production line in replacement for the existing two
shaft kiln production lines, After the completion of the new line, the original shaft kiln
production lines will be closed. The new production line will use ®4x60m rotary kiln and outside
kiln decomposing system consisting of single series 5 grade low-voltage loss cyclone preheated
with an offline decomposer. The totél investment is 188 million RMB, of which GEF funded
100,000 USD. After the commissioning of the new production line, it can realize an annual energy
conservation of 120,000 tce, and carbon dioxide emission reduction of 300,000 tons. It not only
greatly reduces energy consumption and greenhouse gas emissions, but also significantly reduces
the main pollu.tant emissions.

Lufeng Cement Company Ltd, Lufeng Group, Huangshi City, Hubei Province

It has four ®3x11M mechanical shaft kiln cement production lines with annual output of
P.032.5, P.042.5, P.832.5 cements more than 500,000 tons. In order to improve product quality
and energy efficiency, by their own efforts and project facilitation, they have successively
completed 16 mechanical shaft kiln EE technological renovation projects, to improve production
process and raise the overall level of production lines. The total investment is 8 million RMB, of
which GEF funded 70,000 USD. By EE technological renovation, they annually conserved energy
9000 tons, reduced carbon dioxide emissions of 225,000 tons. Meanwhile, it reduced the
production costs, improved the environment and increased the market competitiveness of their

products,

Gaoping City Xinggao Coking Group

Clean heat recovery coke oven was adopted to replace the modified coke oven, with an

18




annual output of 400,000 tons of coke. In 2003 and 2004, 2 groups of clean heat recovery coke
ovens were successively put into production, with about 40% of anthracite used for coking, which
saved China’s important coking coal and manifested an important breakthrough in coking sector.
The waste heat power generation was successfully merged into power grid in August 2005. The
‘ total investment of clean heat recovery coke oven project is 210 million RMB. 70 million RMB
was invested in the waste heat power generation plant, of which GEF funded 100,000 USD. It
uses 4 20t/h waste heat boilers, matched with a 15MW condenser or steam turbine power
‘ ' generator providing electricity 1,200 million XW/h annually, with energy conservation of 46,000
tons and carbon dioxide emission reduction of 115,000 tons. Clean heat recovery coke oven
doesn’t recover coal chemical products with whole system under negative pressure, and burns all
coking by-products for power generation, which minimjzes the emission of harmful substances;
The tamping packing and discharging of coal and coke avoids environmental pollution when
loading coal and discharging coke, thus the factory is clean, free of coking smell, and the whole
plant area is like a clean garden, drawing the attention of counterparts of many other countries.

Problems: Due to the high oil prices in the wotld market, particglar attention has been paid to
.saving oil, for.this reason,.Some ,.people..thinktit.bette; to.recover benzene, tar and other chemical
products than to burn flue gas directly, and comprehensive appraisal is needed in its economic
efficiency. Therefore, more discussion is necessary before spreading this experience across the
country.

Taiyuan Gangyuan Coking Company Ltd.

The company planned to build 4x25t/h mesothermal middle pressure waste heat boiler,
matched with 3x6MW condenser steam turbine. Expected energy conservation results: annual
electricity generation of 9.27x107kWeh after operation, newly added energy 41,364 tce, CO?
emissions reduction 103,120.45 ton. The plan was intended to be accomplished before March 1,
2005, but due the company’s internal reason, it has not started.

Reasons: On the one hand, it’s because of the domestic industrial environment at that time.

The national economy kept growing rapidly then, driving the electricity demand entirely up, and

many factories were even forced to purchase power generators by themselves, which led to the
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price hike of generators. Even the purchase of generators at high prices took a long time of
waiting. On the other hand, the enterprise management possibly didn’t totally understand the
significance of energy conservation and emissions reduction, but only calculated the extra
income brought in by waste heat power generation. When power generation didn’t produce more
economic profits, the capital was first put into other more profitable fields (coal mine, real estate,
etc.), and gave up EE technological renovation project.

Dalian Jinmei Pipe Casting Plant

It has a foundry, a mechanical processing workshop and a precision casting workshop. The
company will carry out comprehensive renovation on existing modeling, melting and sand
treatment process. Main activities include: improvement of modeling process reducing the rate of
overweight of ductile iron pipe fittings; application of joint smelting of intermediate frequency
inductive electric furnace and furnace cupola; re-use of sand; building of Coke bank, etc. Total
investment is 5.3 million RMB, of which GEF funded 60,000 USD. The renovation will cause
annual energy conservation of 152.94 tce and carbon dioxide emission reduction of 381.27 tons.

Nanjing Moling General Factory of Casting

The major products include the main body of diesel engine, castiron parts in cars and
buildings, and aluminum alloy components as car engine intake pipe, intake curve pipe and
juncture pipe. Since selected as a pilot enterprise, the plant has begun entire renovation on the
original technologies and equipment and modernization of management. They have made
alteration successively to melting, sand, modeling, core making, cleaning, thermal treatment,
while expanding its casting and machining cﬁpacity, to meet the market demand for high quality
castings, with a total investment of 29.4 million RMB, of which GEF funded 100,000 U.S.
dollars. Through EE technological renovation, they have improved quality, improved the work
environment and increased the rate of qualified products, with annual energy conservation of
3068.2 tce and carbon dioxide emissions reduction of 7594.3 tons,

Xi’an Liucun Village Hollow Brick Plant

By updating equipment, repairing and refurbishing kilns, improving and perfecting

production process, and other energy-saving measures, the plant will improve the overall quality
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of the production line. The total investment is 2.434 million RMB, with GEF funding of 60,000
USD, mainly for the preparation and compiling of a feasibility study, procurement of energy
efficient ‘equipment, installation and debugging, and staff training. After renovation, the plant
will produce multiple rectangular hole bricks with product strength of MU 15 grade, no pan frost,
no burst, no frozen damage, the holes are rectangular holes in an orderly arrangement, the
porosity is 31%, and the product quality is consistent with the first grade of national standard
GB13544-2003 “Sintered Porous Brick”; The annual energy conservation is 1298.11 tce, and
carbon dioxide emissions reduction 3236.18 tons.

Xinjin Yongxin Shale Brick Company Ltd., Sichuan Provicnce

The company transformed production lines from semi-rigid-plastic forming into hard
plastic forming, and products porosity from 45% up to 60%; altered the kiln heat insulation,
reducing heat loss of 15%; and expanded the raw materials staling bank. Total investment is 2.6
million RMB, of which GEF funded 59,950 USD. After renovation, the power consumption of
per 10,000 bricks is less than 350kWh, coal consumption is 0.9 ton standard coal, and rate of
qualified products is 98% for multi-porous bricks and 96% for hollow bricks respectively.
Annual energy conservation is 1,943.06 tce,.and.carbon.dioxide emissions reduction of 4,844.06
tons.

For the fact about implementation of the-energy efficient technologies of pilot enterprises,

see Table 1.
5.2." Reptlication of Energy Efficient Technologies

Baéed on éumming up the successful experience of pilot enterprises, the project carried out a
series of technical training and technical promotion activities, and trained LPIC represehtatives,
managers and technical backbones altogether 900 persons time, benefiting 670 enterprises.
Meanwhile, the project selected 118 enterprises in 11 promotion areas, through the measures of
technological renovation and improvement of energy management system, to apply the
technologies and experiences of technological renovation and modification, energy conservation

and returns increasing, and product quality improvement that are successful in pilot enterprises to
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the replication enterprises, so as to improve the energy efficiency of replication enterprises,

increase the awareness, imitation and application of successful technologies and experiences of

TVESs, improve the overall energy efficiency and product quality of TVEs, and ultimately reduce

the energy consumption and Greenhouse gas emissions. For the facts about replication

enterprises, see Table 4.

Table 4 Fact Sheet of Replication Enterprises

Industry/Region | Number of Content of EE Progress
Sector
Enterprises | Technological Renovation
Cement Sector Feasibility study
To promote cement pure
oy completed, EE
low temperature waste heat
10 technological
power generation
renovation partly
technology
completed
Cement | Cement Sector To promete cement pure | Feasibility study
(2) low temperature waste heat | completed, EE
power  generation  and | technological
10
mechanical  shaft  kiln | renovation partly
converted to rotary kiln | completed
technologies
Shanxi To promote clean oven | Feasibility study
Coking | Province 7 waste heat power generation | completed
technology
Tianjin City 7
Dalian City 8
Metal To promote EE casting | EE technological
Nanjing City 6
Casting technology renovation completed
Shanxi
10
Province
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Xi’an City 15
Brick | Xianyang City 14 To promote holiow brick | EE technological
Making | Shenyang City 16 and other EE technologies renovation completed
Chengdu City 15
Total 118

By evaluation, the 118 replication enterprises have all completed the composing work of

feasibility studies on EE technological renovation at present, with the anticipation of annual

energy conservation of 809,000 tce and carbon dioxide emissions reduction of 2.018 million tons,

much higher that project expectation. (Project document: carbon dioxide emissions reduction of 1

million tons per year) Among them, 60 brick and 31metal casting enterprises have completed EE

technological renovation waork, one coking enterprise and 8 cement enterprises have completed or

are constructing EE technological renovation projects. The annual energy conservation is 292,000

tce, carbon dioxide emissions reduction of 728,000 tons. See Table 5.
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Table 5 Facts on Energy Conservation of Replication Enterprises

Expected Results Present Completion
, Energy
Number of Energy
Sectors Replication areas Emissions Conservati Emissions
Enterprises | Conservation
Reduction(t) on Reduction (t)
(tce)
(tce)

Cement Replication

10 276,869.39 690,235.39 | 144,617.71 360,531.95
P '
Cement

Cement Replication

10 136,535.21 340,382.29 | 53,667.19 133,792.30
(2)

Coking Coking Replication 7 306,783.00 764,810.02 4,596.00 11,457.83
Tianjin Replication 7 902.67 2,250.35 502.67 2,250.35
Metal Dalian Replication 8 1,790.51 4,463.73 1,790.51 4,463.73
Casting | Nanjing Replication 6 1,587.30 3,957.14 1,587.30 3,957.14
Shanxi Replication 10 7,545.92 18,811.99 7,545.92 18,811.99
Xi’an Replication 15 10,575.59 26,364.94 10,575.59 26,364.94
Brick - Xianyang Replication 14 14,396.36 35,890.12 14,396.36 35,890.12
Making | Shenyang Replication 16 15,182.06 37,848.87 | 15,182.06 37,848.87
Chengdu Replication 15 37,314.27 93,024.48 | 37,314.27 93,024 .48
Total 118 809,482.28 2,018,039.32 | 292,175.57 728,393.70

The evaluation on the results of EE technologies implementation in replication enterprises is

as follows:

5.2.1.

Cement Sector

20 cement enterprises were selected nationwide as replication enterprises to provide advisory

services for cement enterprises including assessment on the new type dry cement low temperature
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waste heat power generation technology, feasibility study on waste heat power plant, etc. The 20
replication enterprises are expected to conserve energy of 413,000 tce and reduce carbon dioxide
emissions of 1.03 million tons annually. In addition, 7 cement enterprises have completed EE
technological renovation projects.with annual energy conservation of 152,000 tce and carbon
dioxide emissions reduction of 380,000 tons.
5.2.2, Coking Sector

7 coking enterprises were selected in Shanxi Province as replication enterprises to provide
advisory services including evaluation on the coking enterprises adopting the waste heat power
generation system in clean coke oven undertake feasibility study on waste power plant, help to
establish management -system and carry out technical training. It is expected the 7 enterprises’
annual energy conservation amounts to 307,000 tce, and annual carbon dioxide emissions
reduction 765,000 tons while enhancing energy conservation and emissions reduction awaréness,
urging the enterprises to spend more efforts in production, energy conservation and emissions
reduction, and to strive for greater efficiency. In addition, 3 coking enterprises has completed EE
technological renovation projects with annual energy conservation of 130,000 tce and carbon
. dioxide emissions reduction of 324,000.tons. -
5.2.3. Metal Casting Sector

Tianjin Replication Area

7 metal casting enterprises in Tianjin were selected as replication ones to carry out
technological renovation with a total investment of 4.983 million RMB, of which GEF funded
105,000 USD. The main replication technology is conversion of cold wind oven to high efficiency
hot wind oven. Through technological renovation, the 7 enterprises can accomplish energy
conservation of 902,67 tce, and carbon dioxide emissions reduction of 2,250.35 tons.

Dalian Replication Area

8 metal casting enterprises in Dalian were selected as replication ones to carry out
technological renovation with a total investment of 12,5667 million RMB, of which GEF funded
120,000 USD. The main replication technologies are the replacement of dried clay sand by furan

resin hard sand; and double furnace smelting process with core inductive electric furnace. Through
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technological renovation, the 8 enterprises can accomplish energy conservation of 1,790.51 tce
and carbon dioxide emissions reduction of 4,463.73 tons.

Nanjing Replication Area

6 metal casting enterprises in Nanjing City were selected as replication ones to carry out
technological renovation with a total investment of 10.526 million RMB, of which GEF funded
90,000 USD. The main replication technologies include the replacement of clay sand by resin sand
for sand frame; application of foundry sand frame technique, manual forming and core making;
adoption of hot wind cupola; building of intermediate frequency electric oven production line;
mechanical forming instead of manual forming; changing wet sand core to ventro-mould dry core,
newly building dissolving mould casting assembly line, etc. Through technological renovation, the
6 enterprises can accomplish annual energy conservation of 1,587.3 tce and carbon dioxide
emissions reduction of 3,957.1 tons.

Shanxi Replication Area

10 metal casting enterprises in Shanxi Province were selected as replication ones to carry out
technological renovation with a total investment of 6.94 million RMB, of which GEF funded
150,000 USD. The main replication technologies include addition of aluminum silicate fiber

“insulation to front oven lining; improvement of dissolving mould process; manual coal burning
changed to side firing chain coal burning machine; modification of galvanized furnace;
introduction of resin sand molding technique, etc. Through technological renovation, the 10
enterprises can accomplish annual energy conservation of 7,545.92 tce and carbon dioxide
emissions reduction of 18,811.99 tons.

5.2.4. Brick Sector

Chengdu Replication Area

15 brick enterprises in Chengdu City, Sichuan Province were selected as replication
enterprises to carry out technelogical renovation with a total investment of 11.026275 million
RMB, of which the project supported 180,000 USD. The EE technologies include the installation
of non-power compensation on electric inductive load equipment; changing old bricks and felt of

oven lining with new technical felt scheme, strengthening seal; replacement of hammer machine,
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etc. Throhgﬁ technological renovation, the 15 enterprises can accomplish annual energy
conservation of 37,314.27 tce and carbon dioxide emissions reduction of 93,024.48 tons.

Shenyang Replication Area

The project selected 16 brick enterprises in Shenyang City, Liaoning Province as replication
enterprises ';o carry out technological renovation with a total investment of 11.3 million RMB, of
which the project supported 192,000 USD. The EE technologies include addition of rotary kiln;
application of variable frequency fan speed contro‘l technology; building of artificial drying room;
installation of transformer non-power capacitance compensation equipment, etc. Through
technological _renovation, the 16 enterprises can accomplish annual energy conservation of
15,182.06 tce and carbon dioxide emissions reduction of 37,848.87 tons.

Xi’an Replication Area

The project selected 15 brick enterprises in Xi’an City, Shaanxi Province as replication
enterprises to carry out technological renovation with a total investment of 8.5245 million RMB,
of which the proje;:t supported 180,000 USD. The EE technologies include rotary kiln
modification, process equipment alteration, improvement of flan yard drainage system, etc.
Through technological renovation,.the 15. enterprises can accomplish annual energy conservation
0f 9,910.09 tce and carbon dioxide emissions reduction of 24,705.85 tons.

Xianvang replicatin Area

The project selected 14 brick enterprises in Xianyané City, Shaanxi Province as replication
enterprises to carry out technological renovation with a total investment of 7.525 million RMB, of
which the project supported 117,600 USD. The EE technologies include building or modification
of rotary kiln; process e;quipment alteration; electric transformation, etc. Through technological
renovation, tﬁe 14 enterprises can accomplish annual energy conservation of 14,396.3 tce and

carbon dioxide emissions reduction of 35,890.12 tons.
5.3. Self Replication Activities

By the identification of EE renovation technologies in 4 sectors, the project promoted the

energy efficient technological renovation in the four sectors, and sparked the self replication.
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Evaluation specialists have discovered that the construction of pilot enterprises brought along self
replication in the following two categories:

(1) The pilot enterprises actively carried out self replication activities through the
development demonstration visits, training and exchange, advisory services and other methods,
benefiting more than 400 enterprises. For example, under the project’s drive, Zhejiang Province
has established 8 low temperature waste heat power generation systems, and 30 are under
construction this year.

Xi’an Liucun Village Brick plant has been successfully completed, and over 160 brick plants
nationwide have made study tour to the plant. Afier the tour, the leaders of brick plants from
Chongging, Zhejiang, Hunan and other places plan to carry out EE technological renovation, and
vigorously promote the power saving technologies as energy efficient rotary kiln, variable
frequency controller, and rectangular hole porous brick production technology. Foreign
counterparts from Bangladesh, Guinea and other countries have repeatedly visited the factory and
planned to build plants following this example.

Yongxin Hollow Brick Plant has spread its successful renovation technologies and
experience to other brick enterprise in the province and across the country through publications
and meetings of Sichuan Wall Material Network. Nearly 100 enterprises from all aver the country
have visited the factory and received training. In addition, the plant holds technical training
courses every year in baking technology, mechanical repair technology and production process
and manégement.

(2) The project carried out training activities. 13 energy conservation technical training
activities have been carried out, benefiting 670 enterprises with over 900 people participation. As
the managers and technical staff of TVEs are backward in energy conservation and environment
protection awareness, lack the knowledge of energy efficient technologies and lack the training
opportunities, the participation in the project training activities is certainly useful, and it n;ay
promote the development of enterprise self replication work in energy conservation and emissions
reduction. However, due to the lack of relevant information, it is temporarily not able to accurately

judge how many enterprises have benefited.
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Taking the best implementation of spontaneous replication in cement and brick making fields
into account, the evaluation experts will only estimate the spontaneous replication status in those
two fields.

(1) Cement Industry

‘According to the replication subcontractors-Tianjin Cement Design and Research Insititute

and Nanjing Triumph Cement Technology Engineering Co, there are about 40 cement replications
in line with the above two forms. Please refer to Annex 3 for the company list, technological
improvement plan for energy conservation and the implemeﬁtation status. All the cement
companies mentioned above adopted waste heat power generation technology. Total capacity of
which amounted to 309.1MW. If the annual utilization arrives at 7000 hours, the annual power
generation will reach 2.16 billion KWh, equal to 829 thousand tons tce and the CO; reduction will
be 2.066 million tons.

(2) Brick Making Industry .

Take Xi’an for example, which is the implementation site of Xi’an Liucun Hollow Brick,
there are about 360 small sized enterprises with the output of 1500-3000 bricks. Most of the plants
.used .clay.as-their materials.and produced.round-hole.and hollow brick fired with combustible
additives. They mainly introduced one‘cmshing roller, one mixer, vacuum extruder, dry by nature,
firing by obsolete kiln and get the products out by manpower. But owning to the old production
technique, obsolete equipments, especially the simple structure of firing kiln without air system or
with unreasonable air system; high energy consumption and incomplete combustion happened.
The potential energy conservation of each plants amounts to 1000 tons tce. About72 plants,
standing for 20% of all brick plants, take encrgy conservation measures under the lead of Liucun
Hollow Brick Plant. Those plants included 15 replications and 57 plants with total energy
conservation of 57 thousand tons tce and CO2 reduction of 142 thousand tons tce annually. There
are four replication areas all over China, so the annual energy conservation and CO, reduction of
spontaneous replication will be 228 thousand tons tce and 568 thousand tons tce respectively.

There is something we need to emphasize that the enterprises mentioned above are only one

part of the project effect. Actually, there are stili some plants not noticed which also have been
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influenced positively by the project.
6. Main Findings

From the above evaluation, we can find that the implementation results of the project, in both
carbon dioxide emissions reduction and the number of enterprises, are much higher than expected.
This, evaluation experts believe, has benefited from China's rapid economic development and is

also related to the implementation strategies adopted by PMO. As follows:
6.1. Timely Adjustment of Demonstration Technologies According to National Industrial Policy

During the implementation of the project, the state's industrial policies have undergone some
changes, particularly in the coking and cement sectors, In 1999, the former State Economic and
Trade Commission issued the "List of backward production capabilities, processes and products
elimination" (The first batch, the second batch, the third batch) to stop low-level redundant
construction, speed up the pace of structural adjustment, and promote the upgrading of production
process, equipment and products. It stipulated the immediate elimination of mechanized shaft kiln
cement production line with kiln diameter less than 2 meters (with an annual output of 30,000
tons), elimination before 2000 the ones with kiln diameter less than 2.2 meters (with an annual
output of 44,000 tons), and elimination before 2000 the soil coking process(including modified
ones). Therefore, mechanical shaft kiln with diameter less than 2.2 meters and “89 model” cokingmm‘
oven have been listed as elimination technologies.

In 2000, the former State Planning Commission and the Economic and Trade Commission
jointly issued an "Catalog of state strongly encouraging industries, products and technologies
(2000 Revision)”, and abolished at the same time the original" Catalog of state strongly
encouraging industries, products and technologies (Trial). It encourages the clinker new type dry
process cement production line with output of 4,000 tons/day and above. As the selection of
energy conservation demonstration technologies has much to do with next step replication, the
project should choose advanced, mature and reliable, applicable and replicable technologies, so as

to promote the development of the whole industry. Taking the complexity of the sectors of cement,

coking, metal casting and brick into account, the right selection of demonstration technologies will
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get twice the result with half the effort.

As the project was designed to be completed in 1998, the originally selected EE technologies
were unable to meet the requirements of the new situation. Although the clean coke oven and dry
cement pure low temperature waste heat power generation technologies are not listed in the state
encouragement catalog, the above two technologies are in line with the direction of national
industrial development, have a good perspe_ctive, coincide with the future direction of
development of the state's industrial policies, and have a gr;aater potential and greater replication
value. The PMO timely adjusted the demonstration technologies. Therefore, the evaluation experts
consider it a certainly right choice, far sighted and innovative to adjust demonstration technologies
according to state industrial policies, and select the technologies of clean coke oven and dry
cement pure | low temperature waste heat power generation in place of previously selected

technologies.
6.2. Giving Full Play to Initiative and Enthusiasm of Enterprises and LPIC

Evaluation experts discovered that the PMO respected the right of independent choice of
enterprises, guided the enterprises to take measures according to their own conditions, and
‘maximumly mobilized the initiati\;e.‘ and twanthlrlrs-iasmr of the enterprises to carry out EE
technological renovation. For example, Nanjing Moling Casting General Plant madc adjustment of
its EE technological renovation scheme for several times in light of its own needs, the PMO
provided great support, and adjusted the tender documents. Meanwhile, pilot enterprises carried
_out emissions reduction activities based on their own conditiolns. For another example, Sichuan
Yongxin Hollow Brick Company Limited was selected as a pilot enterprise of first batch for GHG
emissions reduction in 1991, For the past over ten years, the company has made decision on
techﬁological renovation plans products development direction consciously according to the
requirement of the Energy Conservation and Emission Reduction Project, and invested more than
2.5 million RMB in technological renovation, and achieved good results.

PMO has brought LPIC into play in both policies and financing fields. For policies, the LPIC

in various areas have helped enterprises to implement national policies, and administered
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preferential policies to enterprises who have signed VA. For example, in strict accordance with "
Jinnan i)istrict Implementation Measures on Interest Discount Loans to Technological Renovation
Projects of Industrial Enterprises” (The technological transformation of industrial enterprises in
discount interest loans for projects implemented” (Jinnan ZhengFa [2004]67) and the "Jinnan
District Implementation Rules on Technological Renovation Projects of Industrial Enterprises
Subject to Duty-free Import of Foreign Equipment and Domestic Equipment Income Tax
Reduction Policies” uipment Credit policy implementation details of the income tax " (Jinnan
ZhengFa [2004]68), the LPIC of Jinnan District of Tianjin City has administered preferential
policies to replication enterprises meeting the requirements, including interest discount loans,
exemption of import VA taxes and custom duties for the introduction of foreign equipment,
reduction of the same amount to 40% of the investment purchasing domestic equipment from the
increased corporate income taxes the year of the acquisition of technological renovation over the
previous year. In the field of financing, the LPICs in various areas have helped enterprises.in
various ways to get capital for EE technological renovation. For example, the LPIC of Xinjin
County in Chengdu City recommended a pilot enterprise to the Chengdu Bureau of Finance ~
Yongxin Shale Brick Plant, Xinjin County, Sichuan Province, as a SME financing pilot enterprise,

and obtained 500,000 SME loans for the EE technological renovation of the pilot enterprise.
6.3. Linking Project Implementation to Local Work

Combining the work of energy conservation and emissions reduction with local government’s
work, and linking the work of LPIC to the current, mid and long term development goals and
implementation strategies make the work of LPIC and the work of local government complement
each other and form a virtuous interaction, this is a bright spot of the project. For example, the
LPIC of Bagiao District, Xi'an City comprehensively implemented the "Implementation Paper on
the ban clay solid bricks in time limit" and thoroughly undertook the ban work. According to
“Action Plan”, they actively renovated original clay solid brick enterprises, and avoided new
permission of clay solid brick enterprises; they made an application on the establishment of new

wall materials base in Baqgiao District, composed and submitted the application materials, and
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obtained the approval of city government. The new wall materials base has been identified as a
priority of Bagiao District in 2006.

LPIC also played an important role in the implementation of policies. Shuangliu County
LPIC, Chengdu City took active measures in coordination with Chengdu Municipal Government
and shut down, stopped or transformed all the clay brick enterprises in the county. LPICs are
usually composed of local departments in charge of a certain industry and trade associations which
are conducive to the interaction among various departments in taking measures to combat the
vicious competition.

In the project, PIC is responsible for all the regional LPICs and carries out training activities.
In this way, LPICs have consistent understanding of the project, communicate with each other and
achieve the common development. They have improved the work efficiency and lowered the costs.
For example, ét a LPIC training course, Tieshan District LPIC of HuangShi City, Hubei Province
introduced the instance in which they helped a pilot enterprise (Lufeng Cement Company Ltd.} to
gain VA tax relief according to relevant stipulations of Ministry of Finance and the State

Administration of Taxation. Enlightened by this instance, Tongxiang LPIC submitted a report to

‘the government on this issue, and got.the answer from the government to strictly enforcing this

stipulation henceforth;

LPICs provided a platform for the exchange of information, and facilitated the common
improvement of policy and technical levels in different regions. Jiangning District LPIC, Nanjing
City, taking advantage of the inter-linkages with focal governments, organized a study tour to
Dalian for local metal casting enterprises in 2004, and helped the pilot enterprises in restructuring
and introduction of new technologies. Some LPICs also t;aok the initiative to expand market for

enterprises through the coordination between sources of raw materials and potential markets.
6.4. Introduction of New Energy Conservation Mechanhism

Voluntary Agreement (VA) is an agreement signed between the industrial organizations or
enterprises and the government on the voluntary basis, for the purpose of energy conservation and

GHG emissions reduction. The project takes the lead to introduce the VA mechanism to TVEs, so
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that the passive administrative energy conservation changes to active socially responsible energy
conservation. Through the introduction of VA, the project not only tries to explore a new energy
management mechanism adaptive to market economy, and leads the TVEs to voluntarily
undertake energy conservation and emissions reduction activities, but also promotes thé
enterprises to consciously undertake energy conservation and emissions reduction activities.

With reference to domestic and foreign experience, and according to the characteristics of
Chine SMEgs, the project assisted enterprises in establishing VA. Under the coordination of LPICs,
the project facilitated the successful signing of VA between 9 pilot enterprises and local
governments. According to the evaluation of annual implementation, VA is applicable, and all the
pilot enterprises have been able to strictly implement the VA. The project has taken the lead in
introducing VA mechanism into Chinese SMEs, and accumulated experiences for the promotion of
this mechanism.

Currently, the project has further selected 11 areas (Guangdong Province, Zhejiang Province,
Liaoning Province, Nanjing City, Xi'an City, Xianyang City, Jinzhong City, Linfen City, Jinnan
District in Tianjin, Shuangliu County in Chengdu, Jinzhou District in Dalian) to establish LPICs,
and to promote the impiementation of VA in the local replication enterprises. Some enterprises
have already signed VA with local governments. This is a beneficial successful attempt in the
realization of energy conservation, emissions reduction, environment protection and sustainable
development of TVEs.

The Project has made innovation from concept to form, from the participants to the selection
procedure of pilot enterprises, and further to the stimulus policies. It has successfully expanded the
connotation and extension of the VA in China. Although the state has paid more and more
attention to the development of TVEs in recent years, and the newly enacted energy conservation
and environmental protection regulations are applicable to TVEs, the TVEs still fail to get enough
attention of the government, to this problem. However, through the implementation of this project,
the local and national government have paid greater attention to TVEs and have got more accurate
and clear understanding of the TVES’ policy needs and their contribution to the achievement of

local and national goal of energy conservation. It is believed that the government will give more
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consideration to the development of TVEs in the formulation of relevant policies.

The "National Mid and Long Term Energy Conservation Program" proposed "Promotion of
A New Energy Conservation Mechanism Based on Market System” including "Promotion of VA,
that is energy consumers or trade associations signing VA with governments”. In April 2006, five
national mini;tn'es jointly issued the "One Thousand Enterprises Energy Conserve;tion Action"
program. Although the 1,000 enterprises are mandatory and can not be esteemed as VA, yet many
of items are closely linked with voluntary agreements, such as energy audits, energy conservation
planning and designing, etc. "One Thousand Enterprises Energy Conservation Action" is a state
level policy, and the introdﬁction and experiment of VA in China (including pilot SMEs) directly
contributed to the issuance of this policy, and also influenced the contents of the policy to a large

extent.
65 Improving the Energy Efficient Technological Renovation and Management

The project implementation process paid attention to the replication of EE technologies, and
paid even more attention to improvement of corporate governance. The work includes training of
managers and technical staff in key positions, establishing and improving energy management
system, post operation rules and quality inspection system, and perfecting ration responsibility
management system, rewards and punishment system, consumption .indicators monitoring and
control system, etc. For example, Sichuan Yongxing Hollow Shale Bric,;k Company has greatly
improved its management, obtained the certification of ISO9001-2000, and elected as the vice

president enterprise of China Brick and Tile Association.
6.6. Attaching Importance to Process Monitoring and Evaluation

The project attached great importance to the monitoring during the implementation process
particularly the establishment of baseline. In the implementation process, the project designed the
"Energy Efficiency Sheet” containing detailed information on the status, products portfolio,
process technology and energy consumption of the pilot and replication enterprises before
renovation, and set up the baseline; commissioned subcontractors to track and record the changes

of the pilot and replication enterprises after technological renovation including the technologicai
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renovation program, investment, energy consumption, economic and technical indicators, etc., and
made verification.

The project formulated the "Energy Conservation Voluntary Agreement Monitoring and
Evaluation System Scheme” to monitor and evaluate the results of enterprises’ implementation of
VA. The work includes evaluation of annual monitoring report of pilot enterprises, auditing the
authenticity of the data provided by pilot enterprises, assessing the fulfillment of energy
conservative targets and recommendations on agreement amendments, and notifying the
enterprises on measures that should be taken, including problems finding, seeking new energy
conservation measures, improving work of the next year, revising energy conservation plans, etc.
The evaluation is divided into two steps. Through supervision and evaluation, the project provides
a mechanism for the successful realization of energy conservation goals. The government and a
third party may inspect the policy results so as to make effective amendments during the project

implementation period.
7.  Impacts on Macro Policies

The project design didn’t expect to promote the development of relevant policies. However, it
can be seen that, on account of the success of demonstration technologies and pilot projects, the
project has promoted the development of energy conservation policies at both national and local
level. In this connection, it has successfully promoted the development of energy conservation

policies in China.
7.1.  Cement Sector

Since Zhejiang Shenhe éement Company Ltd successfully implemented the pilot project of
New Dry Cement Low Tcmper.ature Waste Heat Power Generation, the replication of this
technology in Zhejiang Province and nation wide has been intensified. The cement industry of
Zhejiang Province has collectively implemented Pure Low Temperature Waste Heat Power
Generation renovation project. The electricity cost is just about 0.12 RMB per kWh, reducing the
clinker cost by 15 RMB per ton and increasing returns of 20 million RMB per year. Currently, 8

new dry cement production lines have undergone renovation of pure low temperature waste heat
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power generation in 6 cement enterprises, namely Zhejiang Sanshi Cement Corporation,
Changxing County Meishan Zhongsheng Cement Plant, Zhejiang Honghuo Group (Jiangshan),
Zhejiang Shenhe Cement Company Limited (Tongxiang), and Zhejiang Qinglongshan Building
Materials Company Ltd. (Longyou), and the total generating capacity has reached 30,000
kilowatts. Take Changxing County Meishan Zhongsheng Cement Plant for example, it has
implemented the renovation ‘of pure low temperature waste heat power generation by using
domestic equipment, no coal and using the waste heat of exhaust gas produced by the new dry
process cement rotary kiln, the electricity generated amounts to one-third of its total electricity
consumption. This year, renovation of 30 industrial kilns using waste heat power generation
technology is under construction.

According to the introduction of officials of Electricity Division, Zhejiang Provincial
Economic and Trade Commission, a number of cement enterprises already started the feasibility
study on waste heat power generation in 2004, some even reserved relevant equipment. But, as
complementary coal process was selected at that time, even though-waste heat could be recovered,
it’s harmful to environmental protection. Knowing the successful power generation of Shenhe
plant, Zhejiang Provincial Economic and Trade Commission learned in the successful bid for
power generation exercised strict control over approval, and positively recommended enterprises
to adopt advanced pure low temperature waste heat power ,generation‘ technology, and provided
policy support.

Zhejiang Provincial Government and the National Government have successively issue
d relevant technical policies, namely:

(1) (Zhejiang Government{2006]35) “Notice on Strengthening the energy conservation
work" clearly put forward "encouraging the application of waste heat utilization technologies as
mesothermal and low temperature waste heat power generatioﬁ by cement enterprises. To the end
of *11™ Five year Program’, achievement should be made in generating capacity of 250,000 kW
by mesothermal and low temperature waste heat power generation, annually generating electricity
1.8 billion kWh”.

(2) The National Development and Reform Commission (NDRC) document “Special
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Program for Mid-and Long-Term Energy Conservation” (NDRC Environment Resources
[2004]2505) points out that "to develop new dry process outside kiln decomposition technology in
cement industry, raise the proportion of new dry cement clinker, actively promote EE grinding
equipment and cement kiln waste heat power generation technology, modify the existing large and
medium-sized rotary kiln, mill and dryers, and to phase-out mechanical shaft kiln, wet kiln, dry
hollow kiln and other backward cement production process.”

(3) The NDRC and MOST (Ministry of Science and Technology) joint document "China
~ Energy Conservation Technology Policy Outline(2005)" (Exposure Draft). ” listed the “large new
type dry cement mesothermal and low temperature waste heat power generation” as key support
item.

(4) The NDRC document "The Guidance Catalog of Industrial Structural Adjustment
(2005)" (No. 40) listed “new dry cement waste heat power generation with production capacity of .
2,000 tons per day of clinker or above” as encouragement item.

(5) The NDRC document "Ideas on speeding up the restructuring of the cement industry”
(NDRC Operation [2006]609), states that " the per ton clinker heat consumption dropping from
130kg to 110kg of standard coal in new dry process cement, waste heat power generation
occupying 40%, energy consumption of unit cement product decreasing by 25%.”

(6) The NDRC, MOST, Ministry of Finance, Ministry of Construction, General
Administration of Quality Supervision, Inspection and Quarantine, the State Environmental
Protection Administration, the State Council Departments Administration Bureau, and CPC
Central Departments Administration Bureau joint document “Ideas on the 10 Key Energy
Conservation Projects Implementation During ‘11th Five-Year Program’ (NDRC Environment
and Resources{2006]1457 ) put forward, for the cement industry, "to promote Pure Low
Temperature Waste Heat Power Generation technology, to build cement cogeneration installations.
In "11th Five-Year Program" period, to build 30 sets of mesothermal and low temperature waste
heat power generation installations annually in 2000t/d or above cement production lines,

achieving energy conservation of 3 million tce annually.”
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7.2. Brick Sector

The success of hollow brick pilot project and the kick-off of replication projects have
effectively supported the implementation of national “Solid Brick Ban” policy. For example,
under the recommendation of LPIC and the Association of Brick and Tile Industry
Self-regulation, Chengdu Municipal Government in Sichuan Province issued No.97
government decree, from the June I, 2003 on, the government will not approve any new,
rebuilding or expanding solid clay projects within Chengdu administrative domain; existing
solid brick enterprises getting clay from arable land should be shut down, those getting clay

from non-arable land must stop production before December 31, 2005.
8. Sustainability Analysis

The "1 1th Five-Year Program for National Economic and Social Development" puts forward:
"On the basis of optimizing the structure, imﬁoroving efficiency and lowering consumption, 10
realize that in 2010 doubling the GDP per.capita over.2000; significantly improving the efficiency
of resource utilization, and lowering energy consumption of unit GDP by about 20% than the end
of the "Tenth Five Year Plan". It reflects not only the -profound strategic significance of the
realization of 20% lowering target, but also the determination of Chinese government to transform
the growth mode and development model. During the “Eleventh Five Year Program” period,
Chinese TVEs will play an important role in achieving the set goal. Evaluation experts believe,
there is vast development potential in the future long period for the EE technologies and
mechanism demonstrated by the project, that is, sustainable.

The Sustainability Analysis on EE technologies is shown in Table 6.

Table 6 Sustainability of EE Technologies

Sectors Demonstration Sustainability

Technology
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Cement

New Type Dry Cement
Pure Low Temperature
Waste Heat  Power

Generation

Natiottwide new dry process cement production
capacity in 2005 will reach 450 million tons, If pure
low temperature preheating power generation
technology is applied in all of them, the total installed
generating capacity will reach 1500MW. , providing
about 9 billion kWh electricity annually, which is
equivalent to saving 3.45 million tce and reducing
8.625 million tons carbon dioxide emissions per year,
thus greatly reducing air pollution and greenhouse

effect,

New Type Dry Process

Rotary Kiln

In current China's cement industry, there are still too
many enterprises with shaft kilns and other backward
production  processes, causing high energy
consumption, a serious waste of resources and
environmental pollution. In a rather long period of
time of future, the new dry process cement production
technology and equipment, together with the
characteristics of a modern cement industry to the
cement industry, intensively manifest the new road to
industrialization of cement sector. To the end of 2005,
the new dry cement production capacity China only
accounts for 40% in China, nearly 60% of the

backward production capacity must be eliminated or

modified, and be replaced by the new dry process.




‘Mechanical Shaft Kiln
Energy Efficient

Technology

China's cement industrial policy is not to shut down all
the shaft enterprises in the short term. Especially for
the large number of small-capacity towns and
scattered rural cement market nationwide, it’s not yet
ready for the development of large-scale new dry
process production line, but only suitable for small and
medium-sized cement operation. The cement industrial
structure combining large, medium and small sized
enterprises will not change in a fairly long period of
time. Small and medium sized cement enterprises are
still important components of national cement
industry. Therefore, to guide the shaft kiln
technological  renovation, getting the eneréy
consumption and various technologies coincide with’

national standards, is in line with conservation

.conscious society, and an.important task.

Coking

Clean Heat Recovery
Coke Oven and Waste

Heat Power Generation

China's coking production technology is at low level
with -backward production technologies occupying a
large proportion of coking .industry. In Coking TVEs
in Shanxi Province, the modified TJ-75 type coke
oven, Honggi type oven, small 58 and WJ663 and
othér small coke ovens are still in use in a fairly large
sphere, with only half of the ovens conforming to the
national industrial policy and development direction.
Currently, China is implementing increasingly
stringent environmental standards, compelling many

heavily polluting coke enterprises to seck a new path
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of clean production. With the closing of primitive coke
ovens {including modified ones} and mechanical oven
with the height of carbonization room below 4.3
meters, 30 million tons of coke production capacity
will be reduced merely in Shanxi Province. Therefore,
this technology, with its advanced process, good
environmental effect, lower investment, high rate of
return on investment, high rate of comprehensive
resource utilization, and high quality of coke, start an
alternative technical path for improvement of coking
industry pollution, promotion of coking economy and

environmentally friendly development.

Metal

Casting

Metal Casting
Energy

Technology

Sector

Efficient

China’s metal casting sector is huge with more than
2.6 million enterprises, an annual total output of over
22 million tons and large amount of coal consumption.

Generally speaking, high energy consumption, high

Tesource consumption, poor working 'conditions,

serious environmental pollution are common features
of Chinese metal casting sector. Take cast iron
production as an example, China produces cast iron 15
million tons annually, needing about 22 million tons of
molten iron. In which, electric furnace and cupola with
large diameter, long life and hot wind accounts for less
than 15%, the majority are cupolas with small
diamete‘r, short life and cold wind which have low
utilization rate of energy. The average level of energy

consumption of China is about twice or more of the
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one in developed countries, and there is a great

potential for conservation in China.

Brick Energy Efficient Rotary
Kiln, Hollow Brick
Energy Efficient

Technology

China’s brick sector is huge with over 100,000
enterprises, an annual output of 600 billion pieces of
ordinary brick, annual coal consumption of 60 million
tce, and earth resources consumption of abolut 1 billion
m3. Most enterprises are TVEs which are small scale,
backward in process, technology and equipment,
especiaily the roasting kiln emissions of carbon
dioxide, other harmful gases as sulfur, fluoride and
greenhouse gases causing serious damage to the
environment. As all localities have started to strictly
enforce the ban on the use of solid bricks, enterprises
are faced with the grim situation of rising coal prices,

high production costs and the adjustment of product

structure. Despite the awareness of the need for EE

technological renovation, the enterprises are still

-doubtful -about technology and equipment. This project

will eliminate technical obstacles for enterprises

implementing EE technological renovation.

9, Conclusions and Recommendations

9.1. Conclusions

8 pilot enterprises annually conserve energy of 810,000 tce, and reduce carbon dioxide

emissions of 203,000 tons (project targeted at carbon dioxide emission annual reduction of 85,000

tons). 118 replication enterprises are expected to conserve energy of 809,000 tce and reduce

carbon dioxide emissions of 2.018 million tons annually (project targeted at annual carbon dioxide

emission reduction of 1 million tons). They have achieved the annual energy conservation of
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370,000 tce and carbon dioxide emissions reduction of 923,000 tons. The construction of pilot
projects, training and exchange activities have comprehensively driven up the self replication
activities.

Therefore, the evaluation experts believe, the project is very successful in the implementation
of EE technologies, and the results are much higher than expected. This has benefited from the
rapid development of Chinese economy and the implementation strategies adopted by PMO,
including timely adjustment of demonstration technologies according to.national industrial policy,
giving full play to initiative and enthusiasm of enterprises and LPIC, adoption of VA mechanism,
improvement of management and attaching importance to process monitoring. -

In the project design, it was not expected to directly promote the development of relevant
policies. However, it can be seen that, on account of the success of demonstration technologies
and pilot projects, the project has promoted the development of EE technology policies at both
national and local levels. In the process of investigation, evaluation experts found that the
implementation of this project had successfully influenced the trend of China's energy
conservation technology policies. This is a consequence of the success of the technology
demonstration.

. In the "11th Five-Year Program" pericd, Chinese TVEs will play an important and decisive

role in achieving the set goals, and the project will persistently play its role.
9.2.  Recommendations

(1) Strengthening the capacity building and enhancing the mechanism development of
energy conservation, consumption reduction and environment protection are the important
" contents of sustainable development of the project. We recommend continuing to provide
technical guidance and services to enterprises in the process of EE technology application and new
products development, so as to make the project sustainable in promotioq of energy conservation
and GHG emissions reduction. The project set up Hong Yuan Company, an information
transmission institution, provided a great amount of effective information, set up a communication
platform for enterprises and experts, and provided technical advisory services. From the current
situation, the project itself has been relying more on domestic research and design institutions and
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manufacturers. Hong Yuan Company needs to strengthen capacity building, so as to provide better
advisory services to enterprises in EE technologies and equipment.

(2) There is a great demand for infrastructure construction in rural areas in the process of
the construction of a new socialist countryside. 1t’s estimated that, in the "}1th Five-Year Plan"
period, there will be 2.1 billion cubic meters of new building annually, and the demand for
housing in urban and rural areas will be 1.3 billion cubic meters. However, there has not been
fundament change in the situation of solid clay bricks and tiles as major building material in China,
and most enterprises are small scale. The production process, technology and equipment are

relatively backward. Some are still digging and burning to make bricks. Although energy waste

" and environmental pollution has eased to some extent, there is still a big gap to the national EE

building standards and environment protection requirements. Evaluation experts recommend the
appropriate extension of the project i_mplementation period or to apply for projects on the basis of
the results of this project, to develop new wall materials including sintered porous brick and
hollow brick', to enhance the product’s function of energy efficient buildings, to eliminate the high
energy consumption and backward technology as small shaft, small enclosure kiln, drain ditch kiln,

horseshoe kiln, eic., and to ensure the continued promotion of the project’s results.
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Annex 2: The list of enterprises completed the
technical transformation®

Company Name Scale production Capacity Project
line Status
Changxing  Zhongsheng  Building _5000t/d 6000kW completed
Material Cement Co., Ltd
Xinging Jingdingzi Building Material 2500t/d 3000kW completed
Cement Co., Ltd
Wutong Building ‘Material Cement 5000t/d GO00kW - completed
Co., Ltd
Deqing Zhongxinyuan Cemeni Co., 2500t/d 3000kW completed
Ltd
| Qinglongshan Cement Co.Ltd. 1200t/d+2500t/d 2x3000kW completed |

Henan Tongli Cement Co., Ltd 2500t/d+5000t/d 15000kW completed
Longyan Chunchi  Group 2500t/d 3600kW Building
Xingning Ningjiang Builing Material 2500¢/d Building _
Co.Ltd.
Shanxi Lvliang Yaolong Coking Co. 40t/a 1500kW completed
Ltd.
Shanxi jiexiutuxin FERSUHRAF 100t/a 24MW Building
Shanxi linfenwenfeng Coking Co. Ltd. 50t/a 18MW Building

2 the list of enterprises come from the sub-contractors to undertake the project.
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Annex 3: Spontaneous promotional activities °

Part of the promotional activities being carried out by their own cement

enterprises include : |

Company Name The scale of the Capacity Operation
production line time
designed
Zhonglian Julong huajhai Cement | 5000t/d oMW power | installing
Co.Ltd. generation by waste
heat

Chongging jjnjiang Cement Co.Ltd. | 2500t/ AMW power | Designing
| generation by waste

heat

Jiangsu Jinshu Cement Co.Ltd. 2500t/ AMW power | Building

generation by waste

heat
Guangdong  Zhujiang  Cement | 5000t/d 7.5MW power | Building
Co.Ltd. generation by waste

heat
Tieling Tiexin Cement Co.Ltd. 2*25001/d I*8SMW power | Designing

generation by waste

heat

Zhonglian Nanyang Cement Co.Ltd. | 3000¢/d+6000t/d 6MW+OMW  power | Designing
generation by waste

heat

Zhejiang Changshan Tianma Cement | 2500 t/d AMW power | Designing

*the list of enterprises come from the sub-contractors to undertake the project.
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Co.Ltd. peneration by waste
heat
Zhejiang Shuangshi Cement Co.Ltd, | 2500 t/d 4MW power | Designing
generation by waste
heat
Jiamusi Hongji Cement Co.Ltd. 1300t/d+2500t/d 7.5MW power | Designing
generation by waste
heat
Guangdong  Guangda Cement | 2x5000t/d 2x8MW power | Designing
Co.Ltd. generation by waste
heat
Neimenggu Wulan Cement Co.Ltd. 2x2500t/d MW power Desigﬁing
o generation by waste
“heat
Zhangjiang  Haolong  Building I200t/d [L.5SMW 2006.1
| Material Co., Ltd
Hainan Sanya Huasheng Tianya | 5000t/d EMW 2006.5
Cement Co,Ltd.
Yibin in Sichuan Shuangma Power | 2500t/d IMW Building
Energy Limited Power Energy
Limited
Gansu Qilian Mountain Cement | 2x2200t/d 6MW Building
Co.Ltd.
Beijing Cement Co.Ltd. 2000t/d+3000t/d 7.5MW Building
Shandong Zibo Donghua Cement | 5000t/d 6EMW Building
Co.Ltd.
Guangxi Huarun Cement(pingnan) | 5000t/d 7.5MW Building
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Co.ltd. (Phase 1)

Jiangxi Taihe Yuhua Cement | 1200t/d 2.5MW Building

Co.Ltd.

Anhui Huaibei Mining Cement | 2500t/d 4.5MW Building

Co.Ltd.

Zhejiang Zhengda Cement Co.Ltd. 1200t/d 2.5MW Building

Anhui Hede Sanshi Cement Co.Ltd. | 5000t/d oMW Building

Anhul jiande Sanshi Cement Co.Ltd. | 5000t/d oMW Building

Zhejiang Hongshi Cement Co.Ltd. 2x2500t/d + 2x7.5MW Building
5000t/d

Jiangxi Gaoan Hongshi Cement | 5000t/d MW Building

Co.Ltd.

Anhui Huainan Mining Cement | 2x2500t/d IMW Building

Co.Ltd.

Shandong Longkou Conglin Cement | 2500t/d 3MW Building

Co.Ltd. |

Guotoﬁ Hainan Cement Co.Ltd. 2x2500t/d 8.8MW Building

Hunan Pingyong Cement Co.Ltd. | 2500v/d IMW Building

Jiangsu Helai Cement Co.Ltd. 2500t/d+ 5000t/d 4. 5MW+7.5MW Building

Zhejiang Linan jinywan Cement 5000t/d 8.8MW Designing

Co.Ltd.

Henan Zhumadian Cement Co.Ltd. 2= 5000t/d 2xT.5MW Designing

Guangxi Huarun Cement | 2x5000t/d 7.5MW Designing

(pingnan)Co.Ltd. ((PhaselIl D)

Guangxi Huarun Cement | 2x5000t/d 18MW Designing

(guigang)Co.Ltd.

Guangxi Huarun Cement | 2500t/d-+-3200t/d MW Designing
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(hongshuihe)Co.Ltd.

Guangxi Huarun Cement | 5000t/d 7.5MW Designing

{nanning)Co.Ltd.

Henna Mengdian Cement Co.Ltd. 3x3000t/d 2x7.5MW Designing

Henna Weihui Tianrui Cement ; 5000t/d 7.5MW Designing

Co.lLtd.

Hubei Yongxin Cement Co.Ltd. 2000¢d 4.5MW Designing

Ningbo, Zhejiang Xiaoshunjiang | 2500t/d 4.5MW Designing
Cement Co.Ltd.
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1. Implementation Abstract

This report states the evaluating result of mechanism and feasibility on mechanism
and Feasibility of Energy Efficiency Voluntary agreement of “Energy Conservation
and Greenhouse gas emissions in Chinese Township and Village Enterprises — Phase
II” (hereinafter refers as TVES project) . During writing of this report, PMO has
provided supervision, Local Policy Implementation Committees (LPIC).
Demonstration Enterprises and Replication Enterprises have offered great assistance,
however, the evaluation result is summarized independently by experts, and
subcontractor is sorely responsible for any possible error and omission in this report.

VA is an agreement signed between government and organizations or enterprises
on the bésis of voluntary, which aims at energy conservation and reducing
greenhouses gas emissions. VA helps enterprises change the - energy-conservation
model from administrative management to a social responsibility. Because of

____________i{l‘tqul}gtqu of VA, we not _qnlylﬁrr;d out an energy conservation system which fits
market economy, thus motivate Chinese Township and villages enterprises stari
energy conservation activities, but also enlighten enterpriser’s enthusiasm on energy
conservation activities.

TVES project usesvexperiences froms China and abroad for reference, assisting
local government and enterprises formulate VA plan according to practical
conditions of Chinese small and medium enterprises and each individual enterprises.
Strongly supported by LPICs, local governments have successfully signed VA with 8
enterprises. And the project entrusted Hong Yuan Company to monitor and evaluate
the implementation of VA. On the basis, 11 areas (Guangdong Province, Zhejiang
Province, Liaoning Province, Nanjing City, Xi’an City, Xianyang City, Jinzhong City,
Linfen City, Southern Tianjin District, Chengdu Shuangliu County, and Dalian
Jinzhou District) are selected to establish LPICs, to further promote VA to the
selected demonstration enterprises in those regions. Up to now, 21 enterprises have

signed VA with local governments. Evaluating exports believe, the first introduction
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and successfully demonstration of TVES project in Chinese small and medium
enterprises have been an innovation from theory to practice, from demonstrator to
motivation policy, it has successfully expand the intension and extension of VA. The
introduct_ion and demonstration of VA in China(including the demonstration in small
medium enterprises) directly calls for the establishment of National “The Special
Medium-long Item Program of Energy-saving” and “Top-1000 Enterprises Energy
Efficiency Program” , and largely enrich the content of policies.

When confirming the implementing effect of TVES project, evaluating exports
also find a few places which require improvenients. The evaluating process is simple;
the evaluating result is comparatively ambiguous. Even if comparing to other similar
projects, TVES project is strongly‘supported by the government policy, currently the
policy is still not efficient in terms of truly motivate enterprises’ enthusiasm in energy
conservation, and the relationship between Recurrent Fund (RCF) and VA should be
clarified. At last, evaluating experts suggested widely promote the demonstration

enterprises and project result, to improve influence of the TVES project.




2. Background

In year 1998, China issued “Energy conservation act” and put into practice,
‘however, because of immaturity and poor feasibility, little observation of law and
slack law enforcement have become outstanding problems. As the government role
has changed, the original energy conservation management system is not effective
any more, and the energy conservation system in the planed economy can no longer
fulfill the requirement of the current situation, the financing policy support in energy
conservation technological transformation is insufficient, effecti've motivation
system has not been established. Environment protection brings forward increasing
demands -on energy consumptions, etc. Enterprises face a lot of problems on energy
conservation.
Experiences from China and abroad show, energy conservation belong to field of
market malfunction, where macroeconomic control and monitoring from government
<o - ——__is highly.necessary. Under socialist market.economy, In order to push and motivate
the development of energy conservation, Central and local government have to find
new models of energy management and the mechanisms of operation, so that energy
conservation could be changed from Compulsory Administrative command to
non-compulsory policy such as guidance policy or motivation policy. Reviewing the
development path of energy management from foreign governments, most VA was
divided into 3 stages: compulsory policy, non-compulsory policy, and VA
(compulsory policy + non-compulsory policy). VA in different countries vary in term
of names and organizations, however, VA is a voluntary agreement enterprises
signed with government, undertake to improve energy efficiency, reduce greenhouse
emissions, and benefit environment. The implementation of VA is evaluated and
audited by a third party; the evaluating result is open to public. Which not only meet
the target of energy conservation and environment protection, but also build up a fine

image of enterprises among public? Now, VA has been widely adopted in developed



countries such as UK, France, Germany, Holland, Norway, Denmark, U.S., Canada
and Japan, etc. and it obvious result, 20%, total over 1000 eﬂtexprises, the coverage
is 90% o_f the energy consumption. The main motivating method is information
broadcast, training, energy, financial support, simplify environmental certification,
ete, if, government warmed more strict environmental standard will apply. The
efficiency increased 22.3% by 2000, CO; emissions reduced 50Mt. Compare to other
eﬁterprises, emissions reduced by 23%.

Former State economy and trade committee and U.S. Energy Foundation
Launched” China VA trial project” together, China Energy Conservation Association
(CECA) helped Shandong provincial government signed VA with Jinan Iron & Steel
Group Corporation and Laiwn Iron & Steel Group Corporation on April 22, 2003,
both enterprises promised to save energy consumption of 1 Mtce in 3 years, 0.145
Mtce more than the initial target, which marks the first pilot of VA project. One year
later, both enterprises matched the energy conservation target set in VA, total
saved-up energy equals to 224,000 tons of standard coal, meanwhile reduced 4,022
tons of SOz, 124,000 tons of CO, emission. The energy conservation amount equals
to 122 million RMB to achieve energy eﬁidiency. The initial success of the trial, on
the one hard, proved the feasibility of VA in China, on the other hand, reflected the
problems existed from the trial to the real promotion which needs to be solved, such
as index system, government policy, etc. What’s more, the project will aim at large
enterprises in application.

Chinese Township and Village Enterprises have already become the leading
power in the development of Chinese countryside economy, but the common
out-of-date technology and equipmént, low management level caused great waste of
energy, which restricts Chinese Township and Village Enterprises from sustainable
development. Compared to State-Owned large and medium enterprises, Township
and Village enterprises feature the Characteristics of small scale, large variations,

insufficient capital, and low technical content. Generally speaking, the energy and
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material consumption of Cﬁinese Township and Village Enterprises per product unit
is larger than State-owned enterprises. Their average production techniques are on
the level of the 1950’s, most production equipments are discarded ones from
State-owned medium and large enterprises, which are not in good condition. The
awareness of energy conservation and environmental protection among management
level and technical personals are backward, insufficient, or almost blank, further
promotion and training are required. Therefore, Chinese Township and Village
Enterprises have larger potential of increasing efficiency of energy consumption.
Chinese Township and Village Enterprises features the Characteristics of
large quantity, scattered, small scale, etc. The quantity of Chinese Township and
Village Enterprises is large, while the power of energy conservation management is
weak, it’s difficult to accurate statistics, scientific management, monitoring and
evaluating. So the promotion of VA in Chinese Township and Village Enterprises has

more common and realistic meanings. VA, as a non-compulsory policy tool, places

both partics at equal position, and increases enterprises’ Enthusiasm and motivation of

.energy conservation and environment protection, Enterprises can get the profit

brought by energy saving and favorable policies from government, while government

-and- public can enjoy the benefit of environment. Meanwhile the government realized

a functional change and tries to explore a suitable energy conservation management
system in market economy environment, guiding Chinese Township and Village
Enterprises to start energy conservation and environment protection activities
voluntarily. Therefore, TVES project decided to begin with introduction of VA in

Chinese Township and Village Enterprises, to trial and do further promotion.



3. Overview of VA promotion in TVES projects
3.1. VA trial in demonstration enterprises

In order to realize energy efficiency technological transformation and reform of
monitoring system in Chinese Township and Village Enterprises to fulfill reéuirement
from market economy. TVES project decided to introduce VA, the first launching 4
demonstration enterprises are as follows

—Lu Feng Cement Co. Ltd  in Tieshan district, Huangshi city, Hubei
Province.

— Yong Xing Shale Brick Co. Ltd, in Xinjin County of Sichuan Province.

—Mo Ling Foundry Co. In Jiangning county of Jiangsu Province

—Canal Casting Co. Ltd in Dalian city of Liaoning Province

After studying the process of signing VA from China and abroad, according to

v e the characteristics of Chinese Township and Village Enterprises, TVES project set up
encrgy conservation target according to the evaluation of energy conservation
potential of the demonstration enterprises, assisting LPIC of tﬁe demonstration
enterprises formulated favorable policy, motivation and penalty, designed VA suitable
for Chinese Township and Village Enterprises, helped the above 4 enterprises signed
VA with local government, at the same time formulated “Supervision and Evaluation
system plan” Though analysis and summary of the initiate, contents, models, working
process, results, conclusions and function characteristics of VA, another 4
demonstration enterprises signed VA with local governments, including:

- Air Brick Factory in Liu Village, Baqiao District of Xi’an City;

- Shen River Cement Co. Ltd in Tong Village of Zhejiang Province;

- Yingde Cement Co. Ltd in Guangdong Province:

- Xingao coking company in Shanxi Province

3.2. Monitoring and Evaluation of VA implementation
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Hong Yuan Company is entrusted by TVES project to monitor and evaluate the
implementation status of VA, they organized demonstration enterprises to fill in “the
Annual Monitoring Report of energy efficiency”, and Hong Yuan Company’s experts
evaluated the detailed implementation status of VA, finalized a result and informed
PIC, LPIC and demonstration enterprises by written report. Through evaluation
process, technical experts learned the situation of VA implementation, monitored and
evaluated the result of VA implementation in enterprises. According to the suggestions
of evaluation, the demonstration enterprises made effective modification during

project implementation to fulfill the energy conservation target.

3.3. Implementation of VA in promotion enterprises

Based on the.above pilots, TVES projects decided to furthermore promote VA in
Chinese Township and Village Enterprises. Through material collection, Referring to

the investigation result of the related industries, carefully study the energy

conservation characteristic in cement, casting, brick and coking industries, also on the
basis of monitoring and evaluation, TVES project drafted “VA Template” for the 4
industries, state the right and obligations, responsibility and aim of Government and
‘Enterprises in improving energy efficiency and reducing CO2 emission. What’s more,
TVES project selected 11 areas to establish LPIC, (Guangdong Province, Zhejiang
Province, Liaoning Province, Nanjing City, Xi’an City, Xianyang City, Jinzhong City,
Linfen City, Southern Tianjin Area, Chengdu Shuangliu County, and Dalian Jinzhou
area), to further promote VA to the selected demonstratioh enterprises in these regions.

Up to now, 21 enterprises have signed VA with local government.



4. Evaluation of TVES project implementation effect
VA

TVES project uses experiences from China and abroad for reference, assisting
local government and enterprises to formulate VA plan according to practical situation
of Chinese small and medium enterprises and each unique enterprises. TVE project
has successfully finished the trial, and signed VA with a total of 8 demonstration
enterprises and 21 promotion enterprises. By now, the technological transformation
has been done. According to the tracking and evaluation of VA implementation status,
evaluating experts believe the VA is feasible and down to earth, the project has saved
up 81,000 tce, and reduced 203,000 tons of CO2 (refer to “Final evaluating report of
energy efficiency technology implementation”. TVES project introduced VA to China
small and medium enterprises for the first time largely enhance the energy efficiency

in Chinese Village and Township Enterprises, and accumulated rich experiences for

——————————V¥A promotion.

?

L2

4.1. Improve energy efficiency of Chinese Township and

Village Enterprises

4.1.1. Improvement on the energy conservation consciousness

At the beginning of this project, some local government officials, management
level and technical personals from enterprises not only learned VA for the first time,
but also operated in international project for the first time. Because of the practical
reasons such as insufficient economic development, short of information, etc, their
consciousness of energy conseﬁation is weak. Besides, lack of management level
technical personals that’s familiar with energy conservation also becomes an
important factor which affects Chinese Village and Township Enterprises from

cartying out energy conservation activities. Many technical personals are used to




work with the traditional techniques, and do not want to learn new techniques and
.methods, which blocks Chinese Village and Township Enterprises from technological
transformation of energy conservation.

As the project progressed, UNIDO., PMO. PIC. CTA and distributors entrusted
government officials and experts to provide training to the local government officials,
management level and technical personals from enterprises frequently, made a great
effort to communicate with demonstration enterprises and promotion enterprises to
make them realize the importance of energy conservation and environmental
protection.

4.1.2. Improvement of technology

In fact, technical improvement is the most direct and effective method to
improve energy efficiency ratio of Chinese Village and Township Enterprises. VA also
includes energy conservation plan, only by improvement of technology, the energy

conservation target can be met.

4.1.3. More supﬁort fron; Eentral and local gov&ninent

In.recent years, although State Government places more -and more emphasis on
the development of Chinese Village and wanshﬂa Enterprises, and issued laws and
regulation for them, but the support to Chinese Village and Township Enterprises is
not sufficient. By implementation of TVES project, local and state government placed
more concern on Chinese Village and Township Enterprises, accurately and clearly
understand the policy requirement and the contribution made by Chinese Village and
Township Enterprises in order to realize the target of energy conservation. In future
formulating of related policies, government will concern more about the development

of Chinese Village and Township Enterprises. |

4.2.Demonstration effect of VA introduction

VA study was started in 1999, the first VA was signed in April, 2003. VA was
promoted in some provinces and industries, but not much progress has been made.
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TVES project is the only complete and successfully implemented project;
undoubtedly it will play a very good demonstrating role in introduction of VA in
China

42,1, The innovation of government management system

“LPIC” is a specialized organization participated by functional organizations of
the government, form up by local government department and financial institutions.
Mainly help the Chinese Township and Village Enterprises overcome the policy
obstacles of energy conservation. By formulating “action plan™ and signing VA with
enterprises, effectively promote enterprises to start working on energy conservation
and reducing emissions.

Evaluating experts believe, The establishment of LPIC is a beneficial effort, it
restructured and optimized government functions, utilized the functioning advantages
in different organization, strengthened government law enforcement, improved policy
environment to fulfill requirement from market economy, adjusted energy efficiency
policy and measures in lé)cal government to adapt market éconofny, applied
motivation methods to improve the self-discipline of local Township and Village
Enterprises so that laws and technical standards of the energy efficiency and
environmental protection could be implemented voluntarily. Despite the existing
problems of orientation and continuous development, LPIC expands and strengthens
the government functions of organizing and coordinating, introduced a new direction
for \'/A, thus undutiful create a new system of government management.

4.2.2. Innovation of financing channel
TVES project prepared recurrent fund (RCF) as a system to remove the obstacles
of financing for Township and Village Enterprises. In order to buildup the RCF, GEF
funded USD1, 000,000, China Ministry of Agriculture funded USD1, 000,000, and
Agriculture Bank of China funded USD2, 000,000. Hong Yuan Company is selected
to take care of the fund from GEF, and two demonstration enterprises have already

obtained loans. Evaluating export believe, The concurrent fund makes up the
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financial difficulties when introducing VA, so that small and medium enterprises

who join VA can acquire solid financial support, and realized financial income.

Through innovation on financing channel, the room of decision-making has been

expanded, so that local government can play more important role in VA promotion.

| Establishment of RCF provided new solution for motivation policy of VA.
Backed up by the fund, talking about is motivation policy of VA is no longer like an
armchair strategist. The ultimate intention of enterprises asking for government policy
is financial benefit, however, China’s taxing and financial system at present can not
support VA with new policy. The existing policy has little force and limited, and can
not fully motivated enterprises to join VA. The use of RCF is flexible, the application

procedure is comparatively simple, enterprises can received true benefit from it.

4.2.3. Improve relationship between Small and Medium Enterprises and local

government

Through on the spot visits and investigations, evaluation experts find out the

-.small~and -medium -enterprises in-demonstration region have -changed from -little

knowledge of encrgyr conservation to actively conserving energy, trying every
possible method to start energy conservation projects, making contribution to reach
local energy conservation target. Local governments attach more attention to energy
conservation, and help enterprises solve technical and financial difficulties, the
relationship of medium and small enterprises and local governments are strengthened.
It’s one of the outstanding achievements of VA to improve relation between
government and enterprises; TVES project has already proved it.
4.2.4. Motivation policy and local government function

With advantageous system of LPIC, motivation policies of VA in TVES project
are mainly provided by local government, main motivation policies include income
tax reduction, local financing aid, favorable loan policy, honor, certiﬁce}te and

information notice, etc. Which shows, local government has more policy flexibility
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and stronger policy enforcement power, but local government also has the
disadvantages of closely following central government policies and having little room
of decision making. Besides, TVES project promote local government to carry out
state policies, and increase the conductivity of local government to carry out state
policy of energy conservation.
4.2.5. Promote VA system through technology promotion
Compare with the system, promotion of ltechnology is much easier. The designer
of TVES project finds out, and skillfully promotes the VA system by 'way of
promoting technologies. TVES project promoted VA system when promoting
technological transformation of energy conservation in the promotion enterprises.
Enterprises in the active application of energy efficiency technologies, recognize the
s’igniﬁcance of energy conservation and reducing emissions, and voluntarily joined
VA.
4.2.6. VA with third party participation
T As PTPMC-- Hong Yuan Company played the third party role from the start of
| TVES project, TVES project is a VA project with participation of third party. Though
all VA ploit projects in China wished to learn from international experience, to
introduce the third party in the beginning. But until now, the third party hasn’t been
included. The trial project in Shandong was only joined by government and
enterprises. In TVES project, although Hong Yuan Company didn’t sign on the VA
agreement, it played the third party role by participating in the monitoring and
evaluation of VA implementation, adjusting energy-saving target, formulating energy
conservation plan, etc. It’s a beneficial experiment of introducing and promoting third

party in VA.
4.3. Indirect influence to state policy establishment

4.3.1. Indirect influence to VA related State Policies
- ”The Special Medium-long Item Program of Energy-saving” mentioned
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“promote new energy conservation system based on marketing system” , and for the
first time clearly stated “Promote VA, is to encourage enterprises and industry
associations signing VA with government”. In April 2006, five ministries and
commissions announced implementation plan of “Top-1000 Enterprises Energy
Efficiency Program”. Although the Top-1000 program is a compulsory program
which can not be called VA, but a lot of contents in the program are closely related to
VA, for example, energy audit, energy efficiency plan, etc. Considering the relativity
and the participation of some VA experts, the introduction and trial of VA directly
called for the establishment of the above two policies. And to a large extent, TVES
project influenced content of the policies.
4.3.2. Indirect influence tb development policies of Chinese Township and
Village Enterprises
TVES project selected coking, cement, casting and brick industries to initiate

trial, ‘China Township and Village enterprises in the above 4 industries feature large

quantity, scattered and fast development, their influence grows fast in the respective -
industries. However, state policies are established mostly basea__o_n requirements from
large and medium enterprises, requirements from China Township and Village
enterprises are seldom considered, which restrict the industries from development.
The successful implementation of TVES project proved the influence of China
Township and Village enterprises can not be ignored in the industry development. In
future, China Township and Village enterprises will be attended in the state policy
formulation
4.3.3. Indirect influence to state technical policy of energy conservation

China government concerns about development of energy efficiency technology
very much, and promotes development of energy efficiency technology by way of
policies, such as establishment of regulation and standards to encourage new
technologies development, issuing “Energy efficiency technologies and product

catalogue”, “éatalogue of discarded products”. TVES project has successfully
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demonstrate some advanced technologies and acquired state approval, Such as
successfully implementation of “China new model dry cement product line first 5

degree demonstration project” .etc.
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5. The promotion of VA by TVES project

TVES project is the one of the earliest implemented VA projects in China.
According to the project target and working content, a series of activities were -
designed to promote energy efficiency and emission reduction of China Township and
Village enterprises. From theory to practice, from pzirticipating parties to motivation
policy, TVES project innovation, and successfully expand the intension and extension
of VA in China. The successful implementation will promote the introduction and

promotion of VA.
5.1. Explore VA implementation plan in medium and small

enterprises

5.1.1. Necessity

From_international experience, in.terms -of implementation effect-of-VA;-large - - - —

enterprises are better than medium and small enterprises. However, according to the 5
practical situation in China, implementaﬁon of VA in small & medium enterprises are
highly necessary, evaluating export believe it éan be explained in the following two
aspects:

(1) Most of the foreign enterprises are private. The main differences between
large and smali enterprises are operation scale and management level. Therefore, refer
to international experiences; we could be believed the implementation effect of VA in
private enterprises of large energy consumption is better than private enterprises of |
small energy consumption. But most large enterprises in China are state-owned ‘
enterprises, while medium and small enterprises are private, and substantial
differences exist between the two. Considering VA is a policy model based on market ‘
system. It’s highly necessary and valuable to promote VA in China Small and Medium J

Enterprises.
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(2) China economy is on the stage of taking off, development of Village and
Township Enterprises become the main drive to China social economy changing from
planed economy to market driven economy. Currently, China Viliage and Township
Enterprises have already played an important role in local area economy in China.
Besides, even if the scale of small and medium enterprises is not large, it have an
advantage in quantity, therefore, the total energy consumption is guite specula.
According to the statistics, the total energy consumption of China Village and
Township Industry takes up 50% of the national industries in total. However,
generally speaking, the technology énd management level of these enterprises are low,
therefore, the energy efficiency has good potential of growth.

By exploring and implementing VA in Medium and Small Enterprises, helping
Village and Township Enterprises overcome the difficulties of technology, market,
policy, finance, and the inside aspects during the process of applying high efficiency

energy conservation technologies. Improve the market compatibility, and finally

~ reduce emission of CO2, is an important path of healthy and continuous development

of Township and Village Enterprises, and Chinese industry.

Besides, the study of VA in China is still in the beginning stage, it’s highly
necessary to try different implementation methods and approaches in a short time to
accumulate experiences. Therefore, it’s a necessary and useful experiment to
implementer VA in medium and small enterprises.

5.1.2. Implementation plan of Medium and Small Enterprises

A number of VA projects have been started in China, for example, “China VA
trial -Shandong Iron and Steel industry” sponsored by US energy foundation and
implemented by CECA, “clean electric power enterprises voluntary campaign of
reducing emissions” by WWF, “Feasibility study project of VA implementation in
China iron and steel industry.” by China iron and steel association, “Energy
conservation and emissions reduction agreement research project” by environment

college of Beijing University, etc. In order to implement VA system in the
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demonstration enterprises successfully, TVES projects paid attention to VA
development in China and abroad during the complete implementation process, képt
close contacts‘with other VA research projects , well considered the characteristics of
Small and Medium Enterprises, worked out an implementation plan with good
feasibility and unique characteristics. The implementation plan can be divided into 6
steps: .

(1) Evaluation of energy conservation potential of demonstration enterprises.
The evaluation first compares the energy efficiency of the actual production
techniques in demonstration enterprises and advanced domestic enterprises, and
calculates the energy efficiency potential. The potential evaluation repbrt also includes
related information such as-energy efficiency technology planed to apply, etc. to make
preparation to setup target in the next steps.

{2) Formulate favorable policy. Taking advantages from PIC and LPIC,
formulate favorable policies and motivation methods, 'help demonstration enterprises
to realize energy.conservation-target—Favorable policies includes local ﬁrI;ncmg ;i;i,
technological transformation loan, :to -encourage developmeht of equipments in
cleaning product catalogueé,, enterprises start energy audit and listed training and
related costs to the total operation cost, listed technological research and development
cost to enterprises management cost, honor and public promotion, etc.

(3) Enterprises sét up target for energy efficiency improvement. After
self-evaluation and confirmation of favorable policies, demonstration enterprises set
up energy efficiency target and time limit. According to demonstration enterprises’
own characteristics , through analysis of energy efficiency pbtential in different
working procedures, status of equipments, technology and financing capacity, ete, set

up a challenging yet feasible energy efficiency target. Because of simple production

. techniques and unified product line of Township and Village enterprises, the

technological transformation plans are limited, therefore, energy efficiency target is

divided into technological transformation target and project target, the design of the
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two targets are helpful to effective monitor and evaluate the project. Besides, set the
project time limit to as long as 5 years, because a long time target can help enterprises
implement the energy efficiency plan better, and avoid short term action.

(4) VA agreement drafted for Township and Village Enterprises. According to
the characteristics of VA itself, the development status of Chinese Township and
Village Enterprises, status of local government and the practical situation of
demonstration enterprises, VA agreement were drafted for Township and Village
Enterprises. The agreement clearly states the right and obligations, execution period,
time limit and energy conservation targets, demonstration enterprises adopt energy
efficiency measures, local government provides favorable policy, monitoring and
evaluation methods and measures, modification of agreement target and termination
Qf the agreement, etc.

(5) Signing VA. LPIC on behalf of government, after evaluating the feasibility
of enterprises energy efficiency target, and if policy and regulation, sign VA with
demonstration enterprises

(6) Formulate VA monitoring and evaluation plan. Considering the demonstration
enterfarises belong to different industries and locate in different areas of different
development levels. The implementation plan includes monitoring and evaluatibn
plan for the VA experts hired by the project, self monitoring by demonstration
enterprises, previous year monitoring report submission(including, enterprises annual
energy efficiency survey, energy efficiency index, energy efficiency ratio, etc.) mid
-term and final evaluation would be done by PIC and PTPMC as VA monitoring and
evaluation organizations. The evaluation results can be divided into 3 grades: good,

average and poor.

5.2. Function of LPIC

On the aspect of promoting VA in China, establishment of LPIC in TVES project
is enlightening effort. LPIC made great contributions to monitoring, financing, policy
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enforcement of the demonstration projects, the selection and recommendation of
promotion enterprises, and greatly promote the implementation of the project.
5.2.1. Innovation of erganization structure

Evaluation export believes LPIC is an innovation of organization structure,
created a new idea for the research of China VA system. According to international
experiences, normally VA implementation is done by one government department or a
third party, not a newly established combined organization. VA is a system which
required coordination and cooperation from different government departments for
implementation. According to the management system in China, it’s difficult to
coordinate between different departments. Therefore, in this project, in order to solve
the difficulties of policy, technology, market and financing, LPIC is established by
different departments of local government of the demonstration enterprises and
promotion enterprises, to play important roles in the project.

(1) Help demonstration enterprises and promotion enterprises with

technological transformation | of energy conseﬁation and emissions re-clu;:tior—lv,-
promote VA system, - formulated and execute the motivation policy of energy
efficiency. |

(2) Explore new financing channel

(3) Assist selecting demonstration enterprises and promotion enterprises

(4) Promote the establishment of industry self-discipline association.

(5) Formulate promotion plan, instruct Village and Township Enterprises in
related industries to implement energy efficiency and technological transformation

plan.

Establish specialized coordinating organization by related functional
organizations, by way of utilizing the functions and adAvantages of different
organizations, overcome policy obstacles, to promote VA system, is feasible and

necessary. The background of LPIC decided its work content have natural connections




with government functions, and developed to a combined organization by government,
industry and financing department. LPIC provides communication and problem
solving platform for all parties of VA, which becomes the best media for VA, Of
course, the above not only aim at VA, but also aim at financing, technology promotion
and policy enforcement, etc. the more power LPIC has, The more it will do in
implementation of VA,
5.2.2. The complete course of VA with LPIC participation

(1) Participate in setting up of enterprises energy efficiency target. Setting up
target according to enterprises energy efficiency potential and through negotiation is
an important step in the process of reaching VA by government and enterprises.
Because conditions of each Village and Township Enterprises are different, a lot of
differences exist in development status, production techniques, product types, energy
con and influence to environment. The government knowledge of Village and
Township enterprises may differ; as a result the targets set up for enterprises might be
too high or too low. LPIC can help enterprises deliver information to government, and
deliver government feedback to enterprises. So that whén Village and Township
Enterprises discuss energy conservation farget with local government, LPIC plays a
role of coordination, and promote the two parties to reach an agreement.

(2) Participate in the draft of VA. LPIC participate in the complete process from
draft of VA to the final signing of VA. The agreement is drafted for medium and small
enterprises, energy conservation target and favorable policy reward if the target is met
are clearly written in the agreement. LPIC in different regions also promote “Draft of
VA” for different industries.

(3) Participate in establishment of energy efficiency plan. After signing of
agreement, enterprises should establish energy saving plan ASAP, list down the
energy conservation methods to be adopt in order to reach the target. LPIC is familiar
with the production status, technology level, energy conservation potential and

financing capacity of the local demonstration enterprises. At the same time, LPIC has
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thorough understanding about the project and VA system. Therefore, LPIC can help
enterprises establish energy efficiency plan according to practical condition and
meanwhile fulfill the VA requirement.

{(4) Participate in evaluation of VA. LPIC evaluates VA implementation
together with the third party. The evaluation result from the third party should be
reported to LPIC in written form; therefore, LPIC can be fully in control of the
enterprises implementation status.

5.2.3. LPIC plays an important role in policy establishment and enforcement

Because LPIC is made up of medium and small enterprises management, energy
conservation, environmental protection and financing departments, it has special
functions of policy coordination and enforcement.

(1) be the” legs” of government. First, local LPIC keeps close contacts with
demonstration enterprises and promotion enterprises, and fully understand

development conditions, characteristics and problems of local industries, so LPIC can

provides reasonable suggestions for p;)licy estz;blishméh;c. For example, LPIC in Shan
Xi province- well knows the -effects -of “clean model”~hot recycle coking technology
adopted by demonstrated enterprises on reducing emissions, and suggested provincial
government to establish policy to promote clean model hot-recycle coking technology
which was approved by government. Secondly, LPIC plays an important role in policy
enforcement. For example, LPIC of Chendu Shuangliu county actively cooperate with
Chendu government and adopt measures to make clay and brick enterprises realized
simultaneous running of pause and shut down, LPIC of Shandong Yingde worked
closely with government cement development plan, organize purchasing meeting of
coal, and invited large and medium coal enterprises to meet face to face with
customers in Yingde area, Thirdly, LPIC normally make up of multiple departments in
charge and industry associations in one region, which is easy to make for combined
action to against vicious competition. Which undoubtedly build a good foundation for

VA promotion?
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(2) Be the “mouth” of enterprises. After completion of the project, LPIC
energetically promote the result and benefit of enterprises made in the technological
transformation, help enterprises put the favorable policies into effect, remove the
various concerns of enterprises, and ensure enterprises can receive support from
local government in technological transformation.

35.2.4. Promote interlocal communication

In the project, all LPICs are reported to PIC, LPICs often conduct training
together, so that they can have common understanding of TVES project. On the basis,
LPICs communicate with each other frequently to seek mutual development, which
not only improve work efficiency, but also save up cost. For example, at LPIC
training class, Huangshi Tieshang area of Hubei province introduced the example of
Lufeng cement cooperation Ltd who enjoyed value-added tax reduction according to
regulation from Ministry of Finance and State Administration of Taxation. LPIC of
Tong County was enlightened by the example, and submitted a report to local
government, and local government promised to strictly follow the regulation in future.
Through the information communication platform built up by local LPICs, the
policy and technology in different areas develop togethet. LPIC in Jiangning arca
Nanjing City use the advantages of interconnection among governments in different
regions, organized trip to casting industry in Dalian and other places, and help
demonstration enterprises modify system, introduce new technologies. Some LPICs
even actively build up platform to help enterprises expand market, through coordinate
material production area and potential market.
5.2.5. Help enterprises obtain information

When adopt energy efficiency technologies, enterprises often face difficulties in
acquiring technical information and forecasting the effect of technologies, etc. LPICs
have advantage in helping enterprises solve technical difficulties, realizing energy
efficiency and reducing emissions. When LPIC acknowledges the difficulties of

enterprises, it will help enterprises acquire the technical information by way of
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organizing activities such as visit and inspection, technical training, and technical
conference, etc, and build a solid foundation for the application of energy efficiency
technologies.

LPIC of Chendu Shﬁangliu County and Xi’an city organized local enterprises to
visit demonstration enterprises, LPIC of Tianjin Southern District, Dalian Jinzhou
District, Shanxi Linfen City organized technical trainings, also provide technical
development trends in China and abroad, so that enterprises can benefit from it.

5.2.6. Help enterprises solve financial difficulties
Because technological transformation of energy efficiency requires
comparatively large initial investment, and the possible risks, it’s difficult to apply
loan from banks, so enterprises are cautious to invest. In the process of technological
transformation, LPIC help enterprises enforce various favorable policies, seck
financing support, and ensure the successful implementation of technological
transformation.

LPIC of Chengdu Xinjin Country signed a cooperation agreement witH China
- Develop Bank Xichuan branch, offering- a-loan of 50,000,000 RMB to small and
medium enterprises, by recommendation from Chengdu financing bureau,
Demonstration enterprise Yongxin shale brick and clay factory inSichuan Xinjin
County is selected as a trial of financing in Small and Medium Enterprises, offering a
loan of RMB500, 000 to support the demonstration enterprises with technological
transformation. After demonstration enterprises finish technological transformation,
LPIC in Dalian Jinzhou District help enterprises apply financing support from
government of J inzhou District. In order to fulfill requirements from dcmonstration
enterprises, Tianjin Southern District offers multiple favorable policies such as

favorable loan interest, reduction of import value-added tax and duty tax, etc.

5.3. Design motivation policy of VA

VA is a promise enterprises made to government, while government rewarded
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enterprises with motivation policies. The effect of VA larges depends on motivation
policy of government. Motivation policy (such as information broadcast, govérnment
honor and public recognition, audit and evaluation, tax reduction and regulation, and
financing motivation, etc.) is crucial for motivating enterprises to participate and
implement VA. |

Foreign government normally uses combination of motivation and penalty
policies to encourage industry enterprises to sign VA, It’s helpful for enterprises to
match 'target through motivation policies such as audit, evaluation, monitoring,
information broadcast and financing motivation, however, successfully VA préjects
normally include tax reduction and reduce obligation from environmental regulation,
etc.

As carbon tax and energy tax haven’t been applied in China, and no regulations
with strong sanction on environment and energy resources can be applied in VA. It’s
impossible to apply penalty measures, so we could only use available policies to
motivate enterprises who signed VA.

Motivation policies in TVES project have good maneuverability. Motivation
policies include:

v Government apply quicken up depreciation of the equipments in cleaning

product catalogues, honor and public promotion.

v" Demonstration enterprises list down the cost of energy audit and training
into enterprises operation cost.

v" Demonstration enterprises increase the proportion of technological research
and development cost of energy efficiency, and list down into enterprises
management cost.

v" Through guaranty system of small and medium enterprises, government
helps demonstration enterprises solve financing difficulties, apply loan from
concurrent fund by recommendation of State policy supervision committee

and invest into energy efficiency technological transformation project.
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6. Conclusions and Suggestions
6.1. Conclusions

After evaluating 350 voluntary activities and projects, IEA' find out from
experiences, as long as accurately design and voluntarily implement the plan, the
target can be met without much difficulty, sometimes the final result even go beyond
the initial target. Besides, via voluntary activity, economy and environmental targets
fall together.

TVES project is an accurately designed and successfully implemented VA project.
It not only realized the energy conservation and emissions reduction target set forth in
the agreement, but also is a profound influence to development and research of VA in
China. The project made effective innovation and achieved remarkable fesults.

Overall plan was formulated at the beginning of the project, First of all, list down
related organizations, including establishment of LPIC, unity of production and
technology, RCF, etc. After that, on technical aspect, provide technical consultation
and services for Township and Village enterprises, make them benefit from VA.
Finally put favorable policies into effect, so that demonstration enterprises of VA can
enjoy favorable policy from local government.

In 2004, when VA trial project in Shandong province achieved periodical success,
Problems policy makers facing was how to enlarge fhe trial area, and discuss how to
“localize” the VA system. Undoubtedly, in the aspects above, TVES project has
provided a lot of valuable experience for the decision makers.

Of course, the effect of system innovation could only be told by time, Evaluation

expert believe, for TVES project, the next research topic is how to clarify relationship
between different innovative features, combine the innovative features together, to

avoid counteract.

! 1EA, 1997, Voluntary action of reducing CQ; emissions. Paris: OECIVIEA.
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6.2. Suggestions

When approving the implementation result of TVES project, evaluating expert
also find out a few places that require improvement.

6.2.1. Monitoring and Evaluation

TVES project sets up monitoring and evaluating plan for VA, but the evaluation
is not systematic and thorough enough, the evaluation process is comparatively simple,
and the result is comparatively ambiguous. Evaluation of VA should be given more
attention, chasing down the good deeds and wrong deeds according to enterprises’
self-evaluation report, so that more reasonable and feasible suggestions can be drawn
as working guidance for the next year. The examination of energy efficiency plan
should consider the problems of continuity and intercross, etc, and make sure
demonstration enterprises can realize the energy efficiency target according to the
plan. Another very important evaluating content is to adjust the next year target .
according the enterprises implementation status.

The evaluation report should-be -open .to enterprises who signed VA, and
available to related government departments, social organizations and associations
-‘who are concerned about energy ‘conservation and environmental protection. This is
a very good method to monitor the implementation status of the project.

6.2.2. About LPI1C

When establishing LPICs in 11 promotion areas, it’s preferred to establish LPIC
sat provincial and city level (3 provincial LPICs, and 5 city level LPIC). The attempt
help improve the influence of LPIC and the project, and beneficial to development of
the project

The model of building up LPIC can not be unified; we should try to include all

the organizations that would be influential to implementation of the project.

The background of LPIC establishment is closely related to the political system

and organization setup in China. LPIC is born because of the drawback in government
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system, and in coordination of policy enforcement. In future, along with reformation
of government system, the transformation of LPIC function or dismiss of LPIC should
be discussed later

6.2.3. Policy Strength

Under current economic condition in China, the primary motive of enterprises is
economic profit. Currently, the strength of both economic motivation and penalty is
not strong enough, which causes little enthusiasm from enterprises who wish to
save-up energy, and little action from enterprises who do not wish to save-up energy.
Under the circumstances, though the policy strength is remarkabl.e compared to other
projects of the same kind, however in order to truly motivate the enthusiasm of
en;terprises to save up energy, the currently policies are not sufficient. Besides, we
should combine the evaluation result with motivation policy, to motivate enterprises
join VA.

6.2.4. Use of Recurrent Fund (RCF)

Introduction of RCF in the project has primarily solved the difficulties in
financing, the next step is to clarify the relationship of RCF and VA, and for example,
enterprises who signed VA can use the fund to pay for a part of audit cost. A fixed
amount would be taken out from the fund to encourage enterprises who over fulfill
energy efficiency target. Projects listed in VA energy efficiency plan can enjoy priority
applying loan, make the RCF can play more important role in the implementation of
VA in future.

6.2.5. Promotion

Only by promotion, TVES project can be known as a remarkable and effective
VA projects by enterprises, government, trade associations, etc... Promotion helps
spread experiences of the project, and call for more people to support VA development.
So we should promote the demonstration enterprises and project result, make sure the

project can have maximum influence.
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Case(1) —Hollow Brick Plant in Liu Village of Xi’an

In order to assist TVEs in the fields of cement, foundry, brick and coke to clear
the obstacles of technologies, marketing, policies, financing and internal systems of
enterprises when the high efficient and energy conservation technology were adopted,
to enhance the competitiveness of TVEs in digesting energy conservation and
pollution reduction technologies thiough market and therefore realize the reduction of
CO2 emissions, GEF raised money to support “Energy Conservation and GHG
Emission Reduction in Chinese TVEs” project (hereafter as TVEs project). The aim of
which is to reduce GHG emissions through introducing and adopting EE technologies
in the fields of brick, cement, foundry and coke. The project will clear the main
blocks of marketing, policies and financing in production, sale and adopting EE
technologies as well as applying products within the four industries. This project
adopted comprehensive, innovative and market transformation ways with great goals

to promote TVEs energy conservation implementation. This case is to analysis hollow

,brick‘plant.-inl;iu village.of Xi’an, which is one.of ‘the nine pilot enterprises chosen by

TVEs project.

1. Brief Introduction of Plant

The hollow brick plant lies in the south of Liu village, the suburb of Xi’an,
Shaanxi province. This plant was established of collective ownership in1962 and was
restructured to private enterprise in 1994. The plant which covers over 190 mu area
has the fixed assets of over 5 million RMB and 256 employees. The plant uses local
clay and coal ash as main materials to produce 50 million pieces of standard bricks
and has become the largest brick plant in Xi’an. Most of the customers come from
Xi’an.

The plant carried out technological improvement for energy conservation in
March, 2005 after it was chosen as pilot enterprise of “Energy Conservation and GHG

Emission Reduction in Chinese TVEs” project, and finished the construction in the
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middle of June, 2005. The investment of this project was 2.434 million US dollars
(301584.00 RMB), including US dollars by GEF to compile the feasibility report, buy,

install and adjust equipments of energy conservation, and training employees.

2. Technological Improvement Measures and Energy
Efficient Management

In order to improve the quality and energy efficient of products, the plant carried
out several energy conservation measures, such as updating the equipment, remedying
and renewing circular kiln, improving production techniques, and thus promoting the
overall level of product line. -

—Raw materials treatment: raw materials should be stored for over half a year to
be air slaked completely, and then be put into production; through this way, the
plasticity of raw materials is enhanced and the performance of the materials is
improved; furthermore, two more load banks were used to exploit and transport the
raw materials so that to decrease the intensity of labor while increase the production
efficient,

—Raw materials crushing: two staged crushing measure was adopted and one
more smashing roller machine was used to make raw materials more fine so as .to
improve the quality of product; a double shaft milling machine was renewed to
enhance the uniformity and stability of the mixture of raw materials and water.

—Molding: the former 40/50 extruder auger was washed out and a JZK50/50-30
screw auger of vacuum extruder was introduced in order to get better extrusion result
with the extrusion pressure increased and rate of qualified products was improved
from the former 80% to 90% now. The abrasive tool for brick machine was updated,
wear resistant ceramic materials were put into use, holes arrangement has changed to
make them more suitable for the modules in building and increase the hole rate of
fired perforated bricks (rectangular hole) from 26% to 33%. Former clay column
cutter machine was replaced by vertical cutter so that clay column rate can be

improved from 88% ~90% to over 98% and the power consumption can be decreased
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over 8%; the immediate incremental capacity and power saving compensation
condenser was added to improve and sustain the power factor at over 0.95 so as to
conserve electricity with reduction of power consumption.

~———TFiring: improve the drainage system of green bricks field, reduce the loss of
green bricks resulting from the rainy season or immediate severe rainfall; an old
circular kiln was washed out completely; instead, a new circular kiln of energy.
conservation was built at the former site; and the tops of other two circular kilns were
overhauled.

The technical process of production line after technological improvement:
l#clay exploitation 2#clay exploitation

1 !
Stock Stock
l .

Box feeder Box feeder

Primary crushing roller  Primary crushing roller

;

Water —Twin shaft mixer

Fine crushing roller

. 4 . <
Water—50/50-30type vacuum extruter

i
Cutter
Transport to green bricks field to be dried by man power

{

Mount the circular kiln by man power
!
Fire bricks in circular kiln
Get the bricks out of circular kiln by man power

{
Row the products on field

In addition, both the managers and technical staff of important posts in the plant
were trained, the energy consumption control system, opera;tional regulations and
process of all posts as well as test system of products quality were established and
improved, the quota duty management system, prize and penalty system, the

-monitoring and control system of consumption index were enhanced so as to make the

4



management of each production process have its source and record.

3. Project Achievements

The plant produces rectangular bricks through EE technological improvement.
The products grade is MU15 without efflorescence and structure damage, without
crack, without frost damage, but has rectangular holes arranging interleaving in order.
The holes rate reaches 31%, the quality of product meets the requirement of the
national standard GB13544-2003-the first grade of <Firing Perforated Bricks>; the
annual energy cc;nservation achieved 1,298.11 tce, CO, emission is reduced by
3,236.18 tons.

The technological index comparison before and after technological improvement
is listed in Table 1.

Table 1 Technological Index Comparison Table

. Before After
Index Unit . .
improvement | improvement
Output ' (Qommon brick) 10,000 3,400 5,000
pieces/year
Qualified products rate % 80 90
Firing
Hole perforated % 26 33
rate .
bricks
Coal consumption kg(tce) /10,000 pieces 1,250 1,000
Power consumption kW-h/10,000 pieces 165 145

After technological improvement, the annual production capability enhanced
from 30 million pieces (amounts to common bricks) to 50 million pieces and the
employees increase from 156 to 260. The IRR of the project is 16.14%, the payback
period of investment, including building period is 6.87 years and the FNPVR amounts
to 140,750 US dollars. |
After EE technological improvement, the plant was awarded the member of Xi’an
Bricks Association, “The excellent building material enterprise in Shaanxi” by
Shaanxi Building Material Association in 2005 and the national famous and excellent

products.




Through EE technological improvement, the plant reduced energy consumption
and cost greatly, it plays a perfect example role in the brick industry of TVEs in China.
Currently, there are over 160 brick plants dispatched staff to visit the plant and learn
from them. Especially the managers from brick plants of Chongging, Zhejiang and
Hunan were ready to have EE technological improvement after visit and replicated the
power saving technologies, such as EE circular kiln and variable-frequency controller,
and rectangular perforated bricks production technologies. The persons of brick
industry both at home and abroad including Bengal and Guinea also came to visit the
plant and will make it as their example to build such plants in China.

At the moment, the annual clay brick output in China is about 500 billion pieces
(amounts to common bricks) with coal consumption of about 62.5 million tce. In
some brick plants, the coal consumption of each ten thousand pieces bricks even
reaches 2.5tce. If those plants can introduce and adopt EE technology, we assume that
the coal consumption will be reduced from 1.25 tce to ltce, they will conserve energy

1.25 million tce annually.

4. Analysis of Experience and Lessons

(1) Technological Screening

There are about 360 brick plants in the project implementation area-Xi’an. The
average output of each plant amounts to 15-30 million standard bricks with small
scaled production. Most of them use clay as the raw materials to produce brick fried
with combustible additives with round perforated bricks and hollow bricks. They
adopt only one crushing rotler to crush, one mixér, molded by vacuum extruder and
dried by natural conditions. The green bricks are fired by the old circular kiln and got
out by man power. The obsoléte technical process, old equipments, especially the
simple structure of kiln for firing and without ventilation system or with unreasonable
ventilation system all result in high energy consumption and incomplete combustion.
The brick plant in Liu village before its technological improvement is the typical one

among the enterprises. The other enterprises have the same problems with it, therefore

6



the EE technology chosen by the pilot enterprise is the only solution of technological
problems.

And also the replication in Xi’an and Xianyang fully proved this. The main EE
technology in Xi’an replicated area includes: circular kiln improvement, technical and
equipment alteration, power change, and drainage system promotion in green bricks
field; the main EE technologies in Xianyang replicated area includes: newly
establishing or rebuilding of circular kiln, improvement of technical process and
equipments and power enhancement. These technologies have been practiced in the
plant in Liu village as the example to avoid many risks, and therefore were cartied out
successfully in replication enterprises.

(2) Policies Driven-Incentive System

With the issuance of solid clay bricks production forbidden policy and the
intensity of implementation in Shaanxi province, Xi’an has been listed of one of the
170 cities, published by Chinese government in the first group, in which solid ¢lay
bricks are forbidden. The current equipments in brick plants cannot meet with the
requirements of EE and new standard, which drive enterprises to make technological
improvement. In addition, the plant promises to conserve energy and reduce GHG
emissioﬁs through signing EE voluntary agreement with local government of Baogiao
- District, Xt’an. The local government implemented favorable policies which
stimulated the enterprise to make EE technological improvement.

The main policies issued in recent years in Shaanxi province and Xi’an city include:
The 8" article of No. 59 document, <The renovation of wall materials and control
method for EE building in Shaanxi>, prescribe “New construction and extension of
solid clay bricks production lines are forbidden. The existed plants which produce
solid clay bricks must be confined in the same address and output. To produce solid
clay bricks in another address is not allowed.”

No. 26 document of <The notice about make efforts to build the energy

conservation society of Shaaxi government>, issued by Shaaxi government (2005)
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proposed “intensify the control and protection of farm fields, resist the behavior of
destroying farm fields for bricks, On the base of accomplishment of solid clay bricks
forbidden in 10 cities this year, the policy implementation will be replicated in small
and middle sized towns and villages. Push forward the reclamation of farm.”

(3) Market Demand

There are about 360 brick plants in Xi’an currently, which annually produce 7.2
billion bricks (amounts to standard bricks) on average. 90% of the plants are TVEs
and private plants. They have relative obsolete equipment, low level of management
and poor quality of products. With the China’s Western Development Program going
on, we expect that the bricks demand in the future years in Xi’an will be increase with
the rate of 5%-7%, which shows a huge market potential demand.

(4) Promotion of the EE incentives

Through implementation of the project and signing of EE voluntary agreemenf,
managers of enterprise, technical staff and other employees fully realized the close
relation between the output, quality as well as EE and their our own labor. This
.enhances.the .sense of duty greatly, improved.the. production.efficient.and. qualified
products rate significantly, reduce the energy consumption and strengthen
management benefit. In addition, the managers of enterprises realized the energy,
environmental and financing policies in China and also collect much useful
information which can guide the development of enterprises through project

implementation and training.



Case(2) —Gaoping Xinggao Coking Group Co. Ltd.

In order to assist TVEs in the fields of cement, foundry, brick and coke to clear
the obstacles of technologies, marketing, policies, financing and internal systems of
enterprises when the high efficient and energy conservation technology were adopted,
to enhance the competitiveness of TVEs in digesting energy conservation and
pollution reduction technologies through market and therefore realize the reduction of
CO; emissions, GEF raised money to support “Energy Conservation and GHG
Emission Reduction in Chinese TVEs” project (hereafter as TVEs project). The aim of
which is to reduce GHG emissions through introducing and adopting EE technologies
in the fields of brick, cement, foundry aﬁd coke. The project will clear the main
blocks of marketing, policies and financing in production, sale and adopting EE
technologies as well as applying products within the four industries. This project
adopted comprehensive, innovative and market transformation ways with great goals
to promote TVEs energy conseﬁation implementation. This case is to analysis
Gaoping Xinggao Coke Co, which is one of the nine pilot enterprises chosen by TVEs

project.

‘1. Brief Introduction of Plant

Gaopign Xinggao Coking Co locates in Jincheng, Shanxi province and was
established in 1996. It has fixed assets of 300 million RMB and 350 employees. The
company is the first large sized private enterprise with anthracite as the main materials
for coking. It has the production capacity of 0.5 million tons of I grade metallurgy
coke and II grade foundry coke.

In order to develop the coke industry with “white coal”, Xinggao Coking Co
decided the long term plan of parallel development of coke and power and attaches
same importance to environmental protection and economic benefits, The first stage

construction of waste heat power generation plant of Xinggao Coking Co: condensing
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turbine power generation units, and the 8x20t/h waste heat oven and its auxiliary
equipments were established and put into production on Sept. 12, 2005, thus the
plant can generate 120 million KWh annually. The waste heat for power generation
plant is a typical example of comprehensive utilization of resources. The project was
invested 67 million RMB, which included 0.1 million US dollars from GEF to buy,

mount and adjust EE equipment and staff training.

2. Technological Measures and EE Management

The anthracite production line with annual output of 0.4 million tons of Gaoping
Xinggao Coking Co adapted the QRD—2000 clear-type thermal-recovery stamping
mechanical coke oven, designed by Shanxi Chemical and Industrial Research Institute

and applied for the invention patent. The equipment is operated through negative

pressure .and generates power with waste heat. The auxiliary engine introduced

hydrautic stamping technology and straight coke receiving technique. During the
technological improvement process of production line, Xingao Coking Co carried out
“three simultaneities” measure, choose the type of key technologies and equipments
as well as thé environmental protection machines caréfully, make serious research on
the production technical process and key technological position so as to improve the

design, perfect the treatment capability of the whole production line to the

environment -and achieved significant energy conservation and environmental

protection results.

The smoke emitted by the stamﬁing charged coke oven has the temperature of
1050°C, if the waste heat can be utilized, then the not only local environment can be
improved but the heat can be used for oven to heat up the water. When the water
becomes superheated steam and be supplied to the turbine units, then power will be
generated. The power generation plant adopts 8 waste heat ovens with 20t/h and 2
condensing turbine power generation units with 15SMW to produce 120GWh power
annually. After one week (Sept.13"-Sept.18"™) trial operation of the power generation

units, the whole power generation units operated stably and reached the designable
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power generation capability.

3. Project Achievements

The project can transform the waste smoke with high temperature to 120 million

KWh power annually, conserves 46 thousand tce, reduce CO2 emission by 115
thousand tons and decrease 30 thousand tons of oven ash emissions. The construction
of the plant solved the problems of staff warming in Xinggao Coking Co in winter,
hot water for staff bath, cooking for staff restaurant, and they also replace the cdal
with steam of the power plant to boil water for drinking, all of which result in énergy
conservation of 260 tce( amounts to 364 tons coal for power), CO2 an be reduced by
953.3 tons, and oven ash emission reduction reach 110 tons.
The clean type waste heat reclamation oven which is adopted by the plant does not
reclaim coal chemical products. The whole system operates under the negative
pressure make completely combustion of the side product of coking for power
generation and reduce the harmful ‘erﬂissions in the largest degree; coal and the coke
were stamped integral loading and integral unloading so as to avoid pollution to the
environment during coal loading and coke discharge. It is clean in the factory without
coking smell which is noticed by the national factories of coke for its garden like
factory area.

However there are still some problems existing: owning to the high price of oil in
the international market, oil conservation should be focused. So someone thinks that it
is better to reclaim the chemical products such as benzene and tar than directly
combust the smoke of coking, the economic benefits still needs to be demonstrated
comprehensively. Therefore, it is not easy to replicate the pilot to the whole country.
In addition, the project to transform the smoke of coking with high temperature to 100
million KWh can bring 25 million RMB production value for the enterprise annually,
create jobs for 75 persons, and bring profit and tax of 15 million RMB for the
enterprise and the society.

Xinggao’s achicvements in environmental protection and EE gained approval of
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the authoritative institutes, has been named as “the pilot coking enterprise for
environmental prote_ction” by UNEP, and awarded “excellent enterprise” by four
departments including development research center of State Council. The project
<The technological improvement plan of annual 0.4 million tons of anthracite for
coking> has been listed as “torch plan” project by the State Science and Technology
Ministry.

The constructed power generation plant is under condition of clean, less pollution and
normal production with full capacity. The project plays a pilot role for the government
establishing industrial economic benefit chain in TVESs, make contribution to increase
the TVEs economics proportion in the national industry and provide strong
demonstration for the government to establish technological regulation for
environmental protection in coking enterprise. Up to date, More than 40 national
coking enterprises visited Xinggao and decided to replicate the production pattern.
Among which, 13 coking enterprises from 8 provinces have dispatched 14 groups of
staff io be trained in Xinggao. At the same time, 10 Indian coking enterprises visited
Xinggao.and began to replicate the production pattern -and 3-of which has dispatched

staff to be trained in Xinggao.

4. Analysis of Experience and Lessons

(1) Technological Screening

Gaoping Xinggao coking factory was former equipped refined machinery ovens,
which originate from Europe and been used for over 150 years. Owing to the high
energy consumption and large amount of harmful and 'poison elements such as smoke,
BENZO, BSO, H,S and CO,, taking the high cost for treatment into account, the
techniques is decreasing and will be obsolete, but it is still be widely ﬁsed in China. '
The air of this area which the plant located is polluted seriously and has the typical
characteristic of coking enterprises.

The clean type coke over does not reclaim coal gas but to combust them in the

upside room of carbonization chamber or in the channel of oven bottom. The heat
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from this process can be used for coking. And since air is compensated in the sharing
smoke pass on thel top of oven, the elements can be combusted completely of coal gas
to clear the harm. Hot waste gas enters into the oven to generate steam for power.
Since there is negative pressure in carbonization chamber during coking, the waste
gas is desulfurized and dust cleared and will have good environmental result.

The low level coking production in China polluted environment and wasted
energy. According to the experts, coking production diffused or released 20 billion m3
coking gas directly in 2005. The low level technologies equipment shows in two
aspects: one is low level production technologies equipment, the old technologies
amounts for larger proportion in coking industry. In coking enterprises of Shanxi
TVEs, small type of ovens such as TJ-75 type refined oven, Red flag type oven, small
58 and WJ 663 are still used widely, only half of ovens meet with the requirements of
national industrial policies and development trend. The other is that obsolete
equipment for pollution control leads to low smoke and dust reclamation rate of coal
loading and coke discharge, low treatment rate of desulphurization and De-NOx as
well as the deep treatment and reclamation rate of polluted water. Furthermore, we
suffered imperfect treatment facilities of environmental protection with low
operational efficient.

Currently, Chinese government is setting down more and more severe standard
of environmental protection, which forced many coking enterprises with serious
pollution to seek for new and clean production ways. With shutting of the primitive
coke (including refined coke) oven and machinery coke ovens with the height of
carbonization chamber under 4.3 meters, the coke production capacity will be reduced
by 30 million tons only in Shanxi. However, the project creates alternative
technological way for coking improvement, harmonious development of
environmental and economics in coking industry with its advanced techniques, perfect
environmental protection results, less investment, large IRR, high resources utilization

rate and good quality of coke.




(2) Policies Driven-Incentive System

This is a typical example demonstrating sound interaction between pilot
enterprise and policies. On the one hand, the project has adopted clean type of heat
reclamation coke oven and techniques of power generation by waste heat which bring
sound economic, social and environmental benefits and raised the attention of relative
departments of Shanxi and central government. The project has been listed as new
project with high benefits by the State and its technologies have been regarded as
important replicated technologies of coking industry by Shanxi (an important
province for coke production) government. The influence of project to the relative
policy makers in TVE bureau is reflected in the guidelines because the LPIC of pilot
area was built in TVE bureau. On the other hand, from 1997, the central government
began to issue some policies for washing out the old coking techniques. In order to
carry out the policies, the local government has issued <The method for restructuring
coking industry in Shanxi> in 2003, the TVE bureau in Shanxi has set down <The
guidelines about updating and restructuring coking industry in Shanxi>. Both
documents-have driven the enterprises to.carry-out the EE technological.improvement.
In addition, the enterprise signed the voluntary agreement with Gaoping government
and enjoyed some favorable policies made by the government.

(3) Financing

A provincial energy fund has been established in Shanxi which supported a
group of TVEs including two pilot enterprises to invest EE project. ‘

(4) Market Demand

Shanxi is the coke base of China and even all over the world, and TVEs are the
major of coke industry in Shanxi. In 2000, Shanxi government began to restructure in
coke industry, put down the primitive coke and refined coke, plan to build a group of
modern middle and large sized coking enterprises, enhance the overall equipments
level in coking industry and change the old, dirty and rough conditions in coking

industry completely. But there are still some enterprises have not introduced suitable
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techniques, therefore there is still huge potential for EE and comprehensive utilization
.of resources. Energy conservation and environmental protection have been become
the focus of the world now and also be the important problem for China to solve
during we realize the goal of EE and friendly environmental society and the new
social rural areas establishment.

(5) Promotion of the EE incentives

Through implementation of the project and signing of EE voluntary agreement,
managers of enterprise, technical staff and other employees fully realized the close
relation between the output, quality as well as EE and their our own labor. This
enhances the sense of duty greatly, improved the production efficient and qualified
products rate significantly, reduce the energy consumption and strengthen
management benefit. In addition, the managers of enterprises realized the energy,
environmental and financing policies in China and also collect much useful
information which can guide the development of enterprises through project

implementation and training.
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Case(3) —Taiyuan Gangyuan Coking Co. Ltd.

In order to assist TVEs in the fields of cement, foundry, brick and coke to clear
the obstacles of technologies, marketing, policies, financing and internal systems of
enterprises when the high efficient and energy conservation technology were adopted,
to enhance the competitiveness of TVEs in digesting energy conservation and
pollution reduction technologies through market and therefore realize the reduction of
CO; emission, GEF raises money to support “Energy Conservation and GHG
Emission Reduction in Chinese TVEs” project (hereafter as TVEs project). The aim of
this project is to reduce GHG emission through introducing and adopting EE
technologies in the fields of brick, cement, foundry and coke. The project will clear
the main blocks of marketing, policies and financing in production, sale and adopting
EE technologies and products within the four industries. This project adopted
comprehensive, innovative and market transformation ways with great goals to
promote TVEs energy conservation.implementation. [This case.is to .analysis Taiyuan
Gangyuan Coking Co, which is one of the nine exémplary enterprises chosen by

TVEs project.

1. Brief Introduction of Enterprises

Taiyuan Guaﬂgyuan Coking Co locates in the coal chemical area of Dongyu
town, Qingxu County, Shanxi province. The company was established in 2002, covers
area of 450 mu and has fixed assets of 55 million RMB and 418 employees. The core
business of the company is metallurgy coke, exports its own products and imported
cquipﬁents, parts and materials for production. Gangyuan Coking Co introduced
QRD clear-type thermal-recovery stamping mechanical coke oven with 1x4Q holes
and the advanced techniques of ovens from US and Germany. The project, with the
characteristic of high mechanization, good quality of products and big proportion of

local coal blending utilization, has been listed as excellent project by the ETC in
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Shanxi province. The annual coke output with good quality reached 0.45 million tons,
realized production value of 166 million RMB and profit and tax of 40 million RMB.
The other coke oven with the same ‘type has been constructed and will be put into use
by the end of this year.

The company carried out EE technological renovation - waste heat for power
generation. 61.85 million RMB was invested to the project including 99950 US
dollars from GEF to support the company to compile the feasibility report and initial

design of power generation plant establishment.

2. Technological Improvement Measures and Energy
Efficient

The smoke emitted by the stamping charged coke oven, which is used by
Gangyuan Co, has the temperature of 1050°C, if the waste heat can be utilized, then
the not only local environment can be improved but the heat can be used for oven to
heat up the water. When the water becomes superheated steam and be supplied to
the turbine units, then power will be generated. Therefore, Guangyuan decided to
make full use of the smoke emitted by its oven to estaﬁlish a power generation plant.
The project can not only relieve the smoke pollution with high temperature to the
environment but to narrow the gap between supply and demand for power.

According to the amount and heat content, the project will be built as 4x25t/h
middle temperature, middle pressure oven with 3x6MW condensing turbine, In
addition, the company now has the pressure of 15000m? for warming. In winter, the
company used their own small ovens for warming which had low combustion
effictent and made severe pollution. After construction of the project, the company
expect to use the turbine power generation units to extract gas for heat resources and
then build a heat exchange station so as to replace the small boiler room and to supply
the current facilities for warming and new added warming pressure because the

establishment of power plant.
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3. Project Achievements

The project was planed to be finished on Mar. 1%, 2005, but it has not been
carried out until now owning to the internal reason of the company. The expect EE
results include : the annual power supply is 9.27x10’kWeh after operation, newly
added energy stands for 41364.00 tce/y and annual CO, reduction will reach
103120.45 tons. After project began to operate, the four ovens for waste heat
utilization not only can reclaim all the smoke with high temperature emitted by the
2x40 holes coke oven, but to release to the air the smoke release to the air after
passing desulfurizing fittings in order to reduce environmental pollution and make

| great contribution to environmental protection.
The total investment to the project will be 6184.6RMB with PPI of 4.14 years, IRR of

34.67% and FNPVR of 10.046 million RMB.

4. Analysis of Experience and Lessons

In fact, the feasibility report and initial design of the project have been completed
but the technological improvement has not been tmplemented fpr many reasons. Since
" the achiévements of TVEs projects have exceeded the original goal, the enterprise will
-not.bring negative influence to the whole project. Moreover, the enterprise may .carry
out the project when it is possible, therefore, it is not proper to say that the pilot
project failed completely. But to analysis its deep reasons-can -avoid the similar
conditions in the future. We think there are two reasons worthy of our attention: on the
one hand, the industrial environment in China at that time matters. At that time, the
sustainable rapid growth of domestic economy widened the gap of power supply and
demand. Especially the rapid growth of high energy conservation leads to industry
heavy structure, power consumption for each unit of GDP growth incessant climb
back which reduced the power support to the economics. The persistent high
temperature, drought and lack of water made the condition even worse. In addition,

the coal shortage for power generation and more operational suspension of the power
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units without plan also intensify the lack of power supply in some degree. Many
enterprise were worried by the black out of iarge areas, some companies were forced
to buy power generation units and generate power by themselves which lead to price
soaring of units. Even to buy the power generation units with high price also needs to
wait for a Jong term, hence it is easy to understand why the company gave up the
project temporarily while taking its economic condition into account,

On the other hand, it is important to choose suitable enterprises and management
team. Through close contact, we noticed that, the management team of the company
did not fully understood the significance of the energy conservation and GHG
emissions reduction while only focused on the extra benefits brought about by power
generation with waste heat to the company. Therefore, when the power generation
cannot bring more economic beneﬁts to the company, it invested the capital to other
fields such as coal mine and real estate for more benefits but to give up the EE

technological improvement.
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Case(4) —Huangshi Lufeng Cement Co. Ltd. in Hubeui
province

In order to assist TVEs in the fields of cement, foundry, brick and coke to clear
the obstacles of technologies, marketing, policies, fmancing and internal systems of
enterprises when the high efficient and energy conservation technology were adopted,
to enhance the competitiveness of TVEs in digesting energy conservation and
pollution reduction technologies through market and therefore realize the reduction of
CO, emission, GEF raises money to support “Energy Conservation and GHG
Emission Reduction in Chinese TVEs” project (hereafter as TVEs project). The aim of
this project is to reduce GHG -emission ‘thrdugh introducing and adopting EE
technologies in the fields of brick, cement, foundry and coke. The project will clear
the main blocks of marketing, policies and financing in production, sale and adopting
EE technologies and products within the four industries. This project adopted
comprehensive, innovative .and .market transformation ways with great goals to
promote TVEs energy conservation implementation. This case is to analysis Huangshi
Lufeng Cement Co, which is .one of the nine exemplary enterprises chosen by TVEs

project.

1. Brief Introduction of Enterprise

Huanshi Lufenf Cement Co was founded in October, 1995 and locates in Tieshan
District of Huangshi city. It has rich mine resources such as lime stone mine and clay
mine and can make use of local copper mine tailings and mine tailing s from Wuhan
Steel and Iron Group. Cui’rently , it has four set of ®3x11M mechanical shaft kilns,
four 2.2x7M grinding machines with an annual production of 500 thousand tons of
P.032.5, P.042.5 and P.S§32.5. The products are welcomed by Wuhan market and the
markets around and were awarded of salable products in Wuhan. The company also

gained one of the ten top enterprises in cement industry in Hubei province. It has
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perfect management system and have got the ISO9002 . 94 certificate.

In July of 2005, the company carried out EE technological improvement and
finished in the middle of March, 2007. The total investment into the project is 7
million RMB and 70 thousand US dollars of which was invested by GEF to compile
the feasibility report, buy, mount and adjust EE equipments as well as the staff
training.

2. Technological Improvement Measures and Energy
Efficient

Currently, the company has four set of mechanical shaft kilns. The main
techniques includes five parts: materials, grinding system of materials, the grain-size
of cement raw material globule system, milling system for cement production and
cement packing system. In order to improve the quality of products and energy
efficient, the company finished 16 technological improvements for mechanical shaft
kiln at different period under the efforts made by the enterprises and the project so as
to perfect the production techniques and enhanced the overall level of production line.

The EE technologies adopted by it include:

pre-uniformity of raw material technology;

——uniformity of raw material and cement technology;

—the raw materials proportioning plan improvement and choosing
technology;

——ratios of raw material and heat proportion of black raw material technology:
use calorimeter to alter electronic belt balance materials proportioning system;

——pre-grinding technology: Change the former two®150%750 type Hammer
Crashing Machines to®250x1000 type and add two set of revolving screens to form
closed-circuit and grinding technique;

——grinding aids technology;

——application of new mill: a. Change the stepped liner to channel liner b. to




adopt deformed grinding block;

——application of high efficient air separator: replaced the former four®4.0
type rotary air separators in the raw material system by¢700 type high efficient roller
separator; changed the four®2000 type cyclone separators in cement production
system to®700 type high efficient roller separator to increase the air separators
efficiency from 60% to 80%; |

——pte-water module and small nodule calcinations technology: through the
adjustment to the angle, height and rotary speed of balling pan; to control the water
supply by frequency conversion technology; to measure the raw materials by screw
auger; so as to control the nodule at ®4~7mm, speed the clinker burning reaction and
increase the output. | |

——the supporting technology of EE liner of shaft kiln

- —dust treatment technology of shaft kiln: choose circle electronic dust
collector so as to sustain the dust emission concentration under 50mg/m’

——quality control and management technology during production process;

——chemical equipment*analysiS‘and‘-physicaktesting technologies;

——comprehensive utilization of resources technology;

frequency conversion control technology;

bulk cement technology;

3. Achievements of Project

(1) EE Results

After EE technological improvement, the quality of products is increased, the put
of clinker: 14.2t/h; the three-day strength of clinker is over 32.2MPa, 28 -day stl;ength
is over 54MPa, the qualified products rate with {~CaO less thaﬁ 2.5% reaches 90%,
the qualified products with Loss<1% amounts to 98%, the standard rate at one time of
cement grinded by open circuit mill stands for 95%. The 3-day resistant strength of
32.5 grade ordinary Portland cement which is the core products of the company is

18-20MPa and the 28-day resistance strength amounts to 38-41MPa. Energy
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consumption of clinker is less than 126kg / tcl, heat consumption of clinker reaches
3690kJ / kg, the comprehensive power consumption of each ton of cement is under
67kWh. The annual energy consumption 8720.54 tce and reduce 21740.29 tons of
CO; emission.

(2) Economic Benefits

Through the technological improvement, the comprehensive power consumption
decrease from the former 75 kWh / t to 67 kWh / t; the standard coal consumption of
clinker dropped from the former 150kg / t to 126kg / t. If we assume the annual
cement production is 0.5 million tons, the company can save 3 million RMB annually
and gain back the 7 million investments in three years.

After technological improvement, the company gained honors for itself and its
products.

(3) Social Influence

TVEs project is helpful to establish and develop the environmental protection
idea of citizens within the pilot area as well as train the Staff from the company of EE
and environmental protection to enhanced their technological capability. To assist the
compaﬁy to find a way for benefit increase, create more jobs for the surplus labors in
the village, enhanced the income of the local farmers and promote, TVEs project
plays more important role in the urbanization of villages through pilot company
development. And at the same time, the implementation of technological
improvement promoted the working environment, pushed forward the environment
enhancement and the comprehensive utilization of resources, helped the company to
get rid of the pollution fetter and had profound influence to bring the company to a
sustainable development way. The project practice has provided a scientific
development way for the TVEs to strengthen the capability and undertake a
sustainable way. TVEs sustainabie and rapid development must push the quick
urbanization in China in the future.

(4) Replication of Results and Potential
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The project helps the enterprise to solve the problems during development
process, during real benefits for it. The company also saw the effects brought about by
the technological improvement so that the voluntary of technological improvement
was enhanced. This company plays a role of example and had positive influence to the
other companies of cement. The base of spontaneously replication is that the
enterprise can get the expect benefits through the technological improvements. Only if
the base is not changed, the spontaneously replication still will increase in the near

future.

4. Analysis of Experience and Lessons

(1) Technological Screening

Tn the cement industrial policies of “Eleventh Five —Year Plan”, the government
forbids the shaft kiln cement of any scale, the rotary kiln of.other kind and wash out
old technical equipment such as the shaft kiln, hollow dry process rotary kiln and wet
kiln gradually. This does not'mean to-shut up all the enterbrises with shaft kiln in short

term. Especially to the large amount of small towns all over the nation and diffused

rural cement markets, it is not proper to develop large and dry process production =

lines but only suitable for the operation of small and middle sized enterprises. The
cement industrial structure of coexistence of small, middle and large sized enterprises
will not change for a long time. Small and middle sized enterprises are still .the
important components of national cement industry. Therefore, we should advocate the
technological improvement to the shaft kilns and make the energy consumption and
all technologies can meet the national standard and the requirements of conservative
society.

(2) Policies Driven-Incentive System

Most of the equipments in existed cement companies cannot meet with the
energy conservation and new standard which forced the enterprises to make
technological improvements. In addition, the company signed voluntary agreement on

energy consumption with Tieshan government of Huangshi city, Hubei province,
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promised to realize EE and CO, reduction goal and enjoyed the favorable policies
made by the local government.

(3) Promotion of the EE incentives

Through implementation of the project and signing of EE voluntary agreement,
managers of enterprise, technical staff and other employees fully realized the close
relation between the output, quality as weli as EE and their our own labor. This
enhances the sense of duty greatly, improved the production efficient and qualified
products rate significantly, reduce the energy consumption and strengthen
management benefit. In addition, the managers of enterprises realized the energy,
environmental and financing policies 'in China and also collect much useful

information which can guide the development of enterprises through project

implementation and training.




Case(5) —Yingde Baojiang Cement Material Co. Ltd.

In order to assist TVEs in the fields of cement, foundry, brick and coke to clear
the obstacles of technologies, marketing, policies, financing and internal systems of
enterprises when the high efficient and energy conservation technology were adopted,
to enhance the competitiveness of TVEs in digesting energy conservation and
pollution reduction technologies through market and therefore realize the reduction of
CO, emission, GEF raises money to support “Energy Conservation and GHG
Emission Reduction in Chinese TVEs” project (hereafter as TVEs project). The aim of
this project is to reduce GHG emission through introducing and adopting EE
technologies in the fields of brick, cement, foundry and coke. The project will clear
the main blocks of marketing, policies and financing in production, sale and adopting
EE technologies and products within the four industries. This project adopted
comprehensive, innovative and market transformation ways with great goals to
promote TVEs energy conservation implementation. This case is to analysis Yingde
- Baojiang-Cement Material Co, which is-one of the nine:exemplary enterprises chosen

by TVEs project.

1. Brief Introduction of Enterprise

Yingde Baojiang Cement Material Co locates in Shihuipu town of Yingde,
Guangdong province with the distance of 20 km to Yingde city. The pilot enterprise
was founded in 1994 and has 126 employees including 37 technical staff now. It has
two sets of shaft kiins with annual output of 200 thousand tons of Portland cement.
It carried out technological improvement in 2005 and finished in the middle of
January, 2006. The total investment to the project is 188 million RMB including 0.1
million US dollars by GEF to compile the feasibility report, buy, mount and adjust the

equipments and the staff training.
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2. Technological Improvement Measures and Energy
Efficient Management

To establish a 2500t/d NDP line to replace the current two sets of shaft kilns.
After construction of the new line, the former shaft kilns will be shut up. The new line
will adopt pre-calciner kilns, composed by ®4x60m rotary kiln and one stream low
pressure cyclone pre-heater of five grade with separate line calciner. The new line will
introduce DCS with advanced technology and credible performance to concentrated
monitoring, operational and diffused control and realize the modern production and

management,

3. Project Achievements

(1) Energy Conservation and CO; Reduction Achievement

Yingde Baojiang Cement Material Co established NDP using anthracite as fuel in
2004. After the new line was put into production, the annual energy conservation
reached 11,865.53 tce and annual CO, emissions reduction realized 29,580.76 tons.
Not only fhe energy and GHG emission reduced greatly, but all types of main
contamination emission also dropped significantly, especial the SO, emissioﬁs
reduction which is only 40% of that before the project implementation. The
technological results of Yingde Cement Material Co have some use for the reference
for the SO, emitted enterprises of the same industry within the control area of acid
rain.

(2) Economic Benefits

The production of cement is composed by electricity, coal and limestone. Frofn
2004 beginning, owning to the drop of cement price while the raw material, fuel and
power price growth, the profit of cement industry slipped down severely. The
implementation of the project decreased the producﬁon cost of pilot enterprise and

gain profit room for the enterprise.

3) Social Effects




The implementation of the project enhances the environmental protection
consciousness in the public and created 108 jobs for farmers which amount for half of
the total staff. The project promote the development of enterprise itself and then bring
more jobs for farmers, increase the income of them, altered the working environment
of enterprise, optimize the utilization of environment and land, improve the welfare of
weak groups, enhance the local women’s status and strengthened social security of
employees in some degree and some extent.

(4)  Potential for Replication

Currently, there are still too many shaft kilns and enterprises with other old
techniques in Chinese cement industry which leads to the energy waste and severe
pollution. During the longer period, the NDP and its equipment possess all the
characteristics of modern cement industry and the reflection of cement industry to
undertake the new industrialize way. The production capacity of NDP only stood for
40% in the late of 2003, there is nearly .60% production should be washed out or

reformed, and replaced by NDP finally.

4. Analysis of Experience and Lessons” Co

(1) Technological Screening

The main burning equipment mainly adopted pre-calcining technology,

-multi-stage -heater, .dust -clear -techniques for -environmental and high-degree

automation. The NDP is on behalf of the modern technological development leve] for
cement production recognized by the international community. It has the
characteristics of largg production capacity, high automation, products with good
quality, low energy consumption, low harmful emissions and utilization of big amount
of industrial waste and becomes the main technology in cement production all over
the world.

Currently, there are still too many shaft kilns and enterprises with other old
techniqu;as in Chinese cement industry which leads to the energy waste and severe

poliution. During the longer period, the NDP and its equipment possess all the
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characteristics of modern cement industry and the reﬂéction of cement industry to
undertake fhr—_: new industrialize way. The production capacity of NDP only stood for
40% in the late of 2005, there is nearly 60% production should be washed out or
reformed, and replaced by NDP finally.
(2) Policies Driven —Incentive System

In the cement industrial policies of “Eleventh Five —Year Plan”, the government
forbids the shaft kiin cement of any scale, the rotary kiln of other kind and wash out
old technical equipmeﬁt such as the shaft kiln, Hollow Dry Process Rotary kiln and
wet kiln gradually. The pilot enterprise lies in Guangdong and is limited by more
policies.

(3) Promotion of the EE incentives

Through implementation of the project and signing of EE voluntary agreement,
managers of enterprise, technical staff and other .ernployees fully realized the close
relation between the output, quality as well as EE and their our own labor. This
enhances the sense of duty greatly, improved the production efficient and qualified
products rate significantly, reduce the energy consumption and strengthen
management benefit. In addition, the managers of enterprises realized the energy,
environmental and financing policies in China and also collect much useful
information which can guide the development of enterprises through project

implementation and training.
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Explanation on Caculation of “Energy
Conservation Cost”

1. Defination of Energy Conservation Cost

The energy conservation cost with the unit of yuan/tce( or yuan/kWh) is to divide the
annually added costs by the energy'amount conserved every year during the life span of
the products, and also taking the discount rate into account. Costs of energy conéervation
(CE) only include the financial costs beyond the baseline (for an example, the financial
costs over the baseline — the cement plant itself, after the cement introduced the waste -
heat power generation technique). Otherwise, the other parts of project activities and the
éorrespond costs irrespective to the energy conservation should not be included in the

borderline of energy conservation (for an example, the costs of production enhancement).

2. Method for caculating the costs of energy conservation

The caculation of energy conservétion costs of this project adopts the bottom-top
methods on the assumption of the same costs on added energy conservation, the

formular is as following:

_Invest CRF +(c, —¢)) P,
EF

CE

CE—Costs of energy conservation, yuan/tce;
Invest—Investment on the technical improvement of the energy conservation project,

yuan

c;-cr—The average added cost for each unit of the products, c;is the cost of each




unit of products after technical improvement and ¢, is the costs of each unit of
product before that, yuan

P.- The annual production after technical improvement

EF—The annual amount of energy conservation, tce

CRF=I/PWF

PWF-—-The index of present value,

I 1
PWF“ZT(HI)‘ "?[1'_(1“')"]

i~Discount rate

n—Life span of the project, year

The costs of energy conservation do not depend on the current price or the expected
price of the energy i_n th._e _futl._ife, _put are pnly televant to the added price and energy
efficiency of the energy conservation product. Therefore thrP; techﬁslagy for enéréy
conservation should be improved and promoted consistently and will be.replicate_zd widely
only the costs of energy conservation are reduced. If the costs c;‘»n energy conservation are
higher than the charges of energy, the econamic benefits of costomers are damaged,

otherwise, costomers wili gain the economic benefits.
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Annex2 Energy-saving ef replication enten:prises Summary

Lo - - Anticipated Results <7 Actugl Results o o ;
mber-of TVES |-Energy-Savings |- .CO2 emission _ | Energy Savirigs | CO2 emiission. |
e B el o} FReduoton(/aY. § (icela) | Reduttiofi{¥a) .
10 127686939 | 690,235.39 144,617.71 360,531.95
10 136,515.21 340,382.29 53,667.19 133,792.30 ;
7 306,783.00 764,810.02 4,596.00 1145783 | ]
7 © 90267 2,250.35 902.67 2,250.35 .
8 1,790.51 | 4,461.73 1,790.51 4,463.73
6 1,587.30 3,957.14 1,587.30 3,957.14
10 7,545.92 | 18,811.99 7,545.92 18,811.99
15 9,910.09 24,705.85 9,910.09 24,705.85 | '
14 ' 14,396.36 3580012 - 14,396.36 35,890.12
16 14,792.34 36,877.31 14,792 34 36,877.31
_ : 15 37,312.79 93,020.79 37,312.79 93,020.79
_ Total - - 118 - '808,425,58 2,015,404.97 291,118.87 725,759.35
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Vilve Co. Ld b clecirical fumace 006-06
furnace, Healing .
et Cost of encrgy saving
et Eild
etrofini
Dathan Vabve | o Co;dm‘blu‘lm mu"’m“f-:;-! 558 105 Self.Fundi " Foshed | 20510200
Gorwrsl Plant in products: | cupola(3vh,S1h). st high effcienl . X Funding a5 o[NPV
molding machine N " m,
Financiad Cont of crergy uving|
‘Cobd blast
gupola 5Uh,),mold
Huiywn el | | g machinesand
Products Plagt § it products mising
enachine shot
biasting, rchine
wR
! Cob blast -
Juryuan Foundry | Main produces: cupola(Uh NPV

Comt of cnergy saving|

Kaivisan No 3

Valve Co. Lig, | M350 Produess
Xinfai Papes- 2 cokd bt
making o I o
T\ dachimiry o, [MnR Profucts | cupaiatim).
Mach cheaning machin
Lt
[kl 5 S

Retrofilng rwo
cold blast cupolas
imlo high citicknt
hot cupolas

584

105,

SelfFunding

Financial

Finished

2005-10-2¢




Chengdu' Brick:

1 is Jocated in
Huangdu Village]
of Xinjin County
in Chengduz.
There are 165

I . The

28-doos annutar kilo/
artificial drying
Technical Process:Raw
matgrial-Store matexial-
Rough comminution-
Further

Xinjin
Tangzhong

1 |Shale
Construction
Material Ltd.

ploy
leading producis
are shale hollow
bricks and
porous bricks s
fixed asset is
more than RMB
3.5 million.

Store material-Beat up-

10,839,504

Modehng-Cut into
pieces-Cut adobe-
Distribution-Drying-

Buming-Finished
tproduct Major
Energy-use
Equipments hammer

blew

crusher, beater,brick-
making machine,blower

Xinjin
Huayuan
Shale Hollow)
Brick Plant

Itis located in
Jinhua Village of]
Xirgjin County in
Chengdu. There

22-door annular kiln/
anificial drying
Technical Process:Raw
matenal-Hammer blow

arg 150
empioyees. The
leading products
are shale holiow
bricks and
porous bricks.
Its fixed asset is

Beat up-
Modeling-Stacking and
buming once-Finished .
product Major

Energy-use
Equipments-hammer
blow

crusher, beater, brick-

more than RMB
1.5 millien.

hne, blower

Commercial
loan

Seif-Funding

459286

finished.

216

166,75

year

¥ 10,000

157.2166

12,000

Commercial
loan

Self-Funding

147 4346

P P

Financial
Assistance

2005-

Payback
period

Cost of
energy

savi‘nspl

303

617.27

204.46

year

¥10,000

¥ 1/1ce

6,000

Xinjin
Huangdu

3 |Shunyuan
Shale Brick
Plant

T is lecated in
Baisha Village
of Xinjin County
in Chengdu.
There are 160
employees. The
leading products
are shale hollow
bricks and
perous bricks
Its fixed asset is

{Store material-Beat up-

32-door snnular kiln/
artificial drying
Technical Process:Raw
raaterial-Store material-
Rough comminution-
Further comminution-

11,715.42

Modeling-Cut into
pieces-Cut adobe-
Distribution-Drying-
Buming-Finished

product Mazjor
Energy-use
e

more than RMB |,

2.5 million

Tuip hammer

blow

crusher, beater, brick-
making machine, blower

for

67.9983

12,000

Commerciat
loan

Sell-Funding

582663

Financial
Assistance

2005-

Payback
period

Costof

energy
91

143

172,32

289.33

year |

¥ 10,000

¥ lice

4,700

Xinjin Jinhua
Gaoleng

4 {Machine-
Making
Brick Plant

“|itis located in

Jinhuz Village

7,891.34

22-door annular kitn/

Xirgin County in
Chengdu. There
are 120
employees. The
leading products
are clay bricks.
Irs fixed asset is
more than RMB
2.5 million.

I drying Technical |

Process:Raw marerial-
Modeling-Cut inte
pieces-Cut adobe-

Narural drying-B
Finished product
Major Eneegy-use
Equipments hammert
blow

crusher,beater, brick-
making hine blower

-|will substitute for
-Jthe clay materials
Jfor brick making,

.|{4) Dismanile the
.~ | 22-door kiln and
2 [sild a 24-door

. |energy-saving kiln.

{2) Replace the
non-vacuum brick-

machines replacing]
current ones.

{(3) Anificial
drying teptaces the
natural drying,

249.2058

12,000

Commercial
loan

Entiustment
Loan

All the

activities

Self-Funding

2394738

b
required by

the contract

have been

£
finshed.

2005-
May
2006

Payback

JRR

169

2359

191.75

%

Y 10,000

R




.
!
i : .
: :
36-door annular kiln/ inte; 1 {0 0 {1) Install reactive
. . artificial drying ; 13,369.58 8 powes
g's locdalc:f; Technical Process:Raw i:un?pensanon for
h u;:?..l: g matenial-Store material- the mducw:u:e
;‘ m . Rough comnminution- H ‘burthen;
c:unu;‘ mTh . Further comminution- | {2) VAdopl ngw All :he
Tlgou. ' 1Store material-Beat up- e feling technical services and
Xinjin e ! h Modeling-Cut into : lapproach 10 Mrhvm&:

5 Dangsheng :::Wmod :s pieces-Cut adobe- 3 .re].:lm:e the old u‘; h_y
Shale Hoflow], o oo U Distribution-Drying- brick and felt contract
. are shale hollow L ; nside the kil and have beer:

Brck Plant bricks ard Buming-Finished ! Sell-Fundin v
" . product Major : . srengthen the elf-Funding finished.
;aorous bnd‘sl' . {Energy-use pressunizing,
s asset 15 Equipments hammer k (3) Replace the:
morg than RMB low
3.0 miltion. crusher beater, brick-
making machine,blower
24~door anmular kiln/ i 4 (1) Install reactive
. . artificial drying power 7
;:['s b‘:tes:: o Technical Process:Raw mwm for
. uxangl U YHiee  atersal-Store material- the inductance
E u:] n. Rough inuti burthen;
Chon There |Funher coramimuion- 151053 ; (2) Adopt new Al the
i ngﬁu Store material-Beat up- |, : felting technical services and
T“‘Ilﬂ_ i The Modeling-Cut into ; approach to acnv'mes
ongxing emp.luym, pieces-Cut adobe- : replace the old 53,8981 required by
& {Construction |leading products Distobution-Drying- brick and felt the contract
:"‘"" ot f“:“:”u"“’ Buming-Finished ' inside the kiln and Self-Funding have beea
ant ricks ) product Major k strengthen the ﬁmsh'ed.
porous bricks. Energy-use pressurizing;
Its fixed asset is | B : 3y Replace t
Equipments:hammer eplace the
mose han RMB hammer blow
3.0 milfion. crusher, beates, brick- : crusher fiom PC- Finangial
frmaking machine blowesr |Sy BOO to PC-1200. Assistance
i 1) install reactive
]D-;J'oorlzrnular kil 11,703 60
N . artificial drying
:_‘]'s lo‘:ws,.l"; Technical Process:Raw
. u;?fl: 48 material-Store material-
in Xinj S
Country in Rough mm‘!“m.m_ All the
Further comminution- : Entrustment i
Chengdu. There . . . cervices and
Store matenal-Beat up- Loan vice
are 168 . . ' activities
Chengdu lovess, The Modeling-Cut into i
Pacafic New emguy ' pieces-Cul adobe- eGuire by_
7 . fleading productsf_ " . X . e contracs
Construction Distribution-Drying-
. are shale hollow . L. have bogn
Matenial Lid. bricks and Buming-Finished e
ricks and {product Major 3 Self-Funding mshed.
narous bocks.
. 3Energy-use
Its fixed asset is Equi s ham
more than RMB |EAuiPments hammer
3.0 milli blow
- mithion. crusher, beater brick- 4
{making maching, blower “J800 1o PC-1200.
28-door annular kit | 23,873.74 : 1) Install reactive
. . artificial drying - - power
:: |s.loca\l’ei=:;nc Technical Process: Raw ;
. uxing s matesial-Store material-
in Xinjin o
. Rough comminubion-
Country in |Further comminution-
Chengdu. There . 1,256.7H
Store material-Beat up-
Chengdu are 140 . .
Xini Joyees. The Modeling-Cut into
injin emp! X .
. -Cut adohe-
8 |Xingsheng leading products Ip;l::bﬁ:)n‘D ine- 54,2835
Shale Brick Jare shale bollow | 0 e :
N Buming-Finished
L bricksand o oot Major ' : 4 ‘ Seif-Funding| 445515
bmh, Energy-use g . : " |pressurizing;
s fixed wsset 5 1p o ts hammer ) ; : : |3y Reptace the
moré than " {blow - . |hamnemer blow
3.0 million. crusher beater,brick- T : 1 -{crusher from PC-
making machine, blower | . . o ot Y : : y <0 -4800 o PC-1200. Firancial
Z : ) ’ Assistance




L3
20-door annular kila/ £.155.05
. . [arufictal drying s
in Shuanghy matenal—Smre_ @1en£— { 1.) Adﬂpl. new
Counry in Rough comminution- feiring technical
Chengdu, There Further wm&nmkm- approach to
are 175 Store material-Beat up- 42947 rePlace the old
Shuangliu employees. The Modeling-Cut into bnck and fa'll
5 Gaofeng leading prr;ducls pieces-Cut adobe- mside the kiln and 48,2563
Shale Hollow| are shale hollow Thstnbution-Drying- strengdm_'l the
Brick Plant bricks and Burting-Fimshed pressunzing:
porous bricks, product Major (2) Replace the 191243
lis fixed asset is |7 9158 seat and cover of
more than RMB Equepments hammer braes.
3 8 million, blow
} crusher, beater brick-
making machine,blower
20-door annular kin/ (1) Install reactive
. . armficial drying powes
::s::lﬁa:‘e . Techrfiml Pmctxs.R{aw mmpensahm for
Shuangfis material-Store material- the inductance
Country in Rough comminution- burthen;
Further inuti (2) Adopt new
Chengdu. There . ; !
are 130 Store rlnalmal—Beat up- 410,44 felting technical
<) - eroployees. The ‘Modeling-Cut imo approach o
i [Chamehones [ producrs |Picces-Cut adobe- replace the old 59,1827
Shale Hollow are shale hollow Disinbution-Dirying- !mf:k and fgl!
Brick Plant Lsicks and Bumning-Finished insids the kiln and
porous bricks,  |Podvet Major strengthen the 49.4507
s Fixod asset is Ene{gy-use pressurizing;
more than RM3 Equipments:hammer {3) Replace the
1.0 million blow hammer blow
- crusher beater, brick- crusher from PC-
king, hine, blower 800 to PC-1200.
¥ ltce
22-door annutar kitn/ (1) Install reactive
lislocatedin il diying 87928
Huanglongxi Tuh@cd Proms:R?w
Villsge in material-Store material-
r o Rough comminution- A
. Further tnution- (2) Adopt pew All the
E::;:l:"we Store material-Beat up- felting technical services and
Chengdu are 120 ) Madeling-Cut into approach to activities
" Sanli Shale employees. The pieces-Cut adobe- re;.alace the old $5.7652 required by
Hollow Brick | endi 'Pfﬁdm Distribution-Drying- bnfk and fﬁ! the contract
Lid. shale holl Burming-Finished inside the kiln and have been
:::d(s a:do ow product Major & '- * the 460332  {finished.
poréus bricks. Ener_gy-use W =g,
Tts fixed gsset is ::;uzpmmrsthmnme! 5_3) Rep[::,:e
w
:‘;’;:;‘I’;’nm erusher,beator,brick- fcrusher from PC-
making machine,blower
Itis located in zz'd‘?:z‘;’_"“]" kiln 82574
) . natur ing -
f:‘;;l“;n::::” Technical Process:Raw
Country in ;{Mt;:ﬂhsmre. "“?”"a"
Chengdu. There OUBT comminution-
Shuangliv ~ [are 120 Further comminton- 41134
Liugong employees. The Smre. :flatenai—Bun Hp-
12 |Huineng  fleading products M"'.‘“"”’,,"*".’"”“.".'“M 114.2042
Shale Brick [are shale hollow dryin: °'F'.m5
Plam brcksand  [Poduet o Major
porous bricks. E‘“fy'"”
Lis fixed asset is | Eaipmesishamimes .
more than RMB blow cuirent electric
1.5 million. cmgiﬁ,bcaler,brick- !rmfm. )
making maching,blower (3} Build anificial
- drying room with
10 paths.




TV B
rofile|1]
20-docr annular kiln/ 7
. . artificial drying Commercial
2:1::3\"2 ;:;e Technical Process:Raw [ loan :
in Shuangliu male.rial-Store. ma_xuiai- the inductance ‘.
Counmy in Rough comminuic 3 busthen; .
Chengdu, There [ Uriber comiminution- | i (2) Adopt new Al the :
arc 100 Store matcrls-_ﬂmt up- : felting technical services and : i
Shuanghu  Jemployees. The N_!ode!ﬂ;::g-(.‘::: approach io ai‘-‘rit:ilies .
13 [Jiancha Shale|leading producis gec::b o A b replace the old $6.5737 required by
Brick Plant  [are shade hollow [0 o DV beick and felt the conmact
bricksand  {Pmng-Finished : ‘ inside the kiln and have been
porous bricks. product Major 5 : 4 2 S"mgﬂfa,‘ the SeM-Funding| 46.8417 finished
Tts fixed asset is |E7TEY S8 pressurizing;
more than RMB |3V iPments haunet (3) Replace the
4,55 million. blow ; § - hammer blow
crusher,beater, brick- B crusher from PC-
fmaking machine blower 1g,7 ; 1 300 10 PC-1200,
{
22-door a.rm.ular kin/ 282813 / : (1) Install reactive Commercial :
. B artificial drying i wer 1‘
1t is bocated in . g g 3 PO . . loan , :
Huayang Village T . cal Process Rﬂ:’ cornpensation for : :
in Shuangliy | merial-Store mat the inductance :
N Rough comminution- burthen; :
Countey in . ' :
Chengdu There Further . rRanon- i (2} Adopt new Entrustment Alf the . i 0 !
Shuangli  |are 175 Store ma!enal-_Bal up- | . : feling technical Loan services and . :
Huayang employees. The Nf[od.e]mg-cm into E approach to acrivities H
14 |Honghuo  [leading products gec;sh-clul b - : ¥ ""1_’]"59 the old 56,0523 - quired by
Shale Hollow]ase shale hollow B" nhu 'F"_"”,lsh’:'d‘"g' ¢ ?nf‘; a;‘“: E:‘ " the contract i
Brick Plamt  [bricks and orng-rinished. v g ) have been {
. pofous bricks, produci Maor I F swengthen the Self-Funding | 46.3203 finished ;
s Biced asses is [LorE) 5 pressurizing; i
more than RMB Equipments:hammer (3) Replace the r
3.2 million blow hammer blow
' ) crusher, beater, brick- : crusher from PC- Fincia
making machine,blower |5u 056 _ nanci.
2 80O to PC-1200. Pl ¥ lhee
24-door annular kiln/ E (1) Install reactive
- i 9,515.59 ;
. artificial drying (it power
his located in [ Technical Process:Raw compensation for
Huilong Village ial-Store material- the inductance
in Qionglai City [Rough comminution- ; | burthen;
in Chengdu. Further comminution- — 0:6¢ (2) Adopt new Entrustment .
There ase 120 |Store material-Beat up- - ] Mt : d felting technical Loan . . 2 i '
Sichuan employees. The |Modefing-Cut into approach lo |
15 Qionglai leading producis |pieces-Cut adobe- : replace the old
Honglin are shale hollow |Distrabution-Drying- 5 brick and felt $B6TIE
Brick Plamt  |bricks and Humning- Einished t : ' : inside the kiln and §
porous bricks.  {product Major : | § i strengthen the . Self-Funding | 43.939%
Its fixed asset is |Energy-use pressurizing;
more than RMB |Equip -hammer — : (3) Replace the
4.6 million, blow ' hammer blow ‘
crusher, beater, brick- . crusher from PC- . ol
making machine blower : 300 to PC-1200. m.anr.la )
! Assistance
Note:

E1]-[3]. All data are quoted from the Feasibility Study Report, and data of 2004 are usad as baseline data, '

[41-{6). The data arequoted from actual results after the operation of the project.
[7]. bee: brick common equivalent '
[8]. ¢ energy consumption; comprehensive energy consumption: >
{9}, Formula for cafculating cost of energy savings:
iE+ 0"
Invesl(__")—+(c,‘*c,)-P, . - !
CE = {1+ -1 . ) )

EF . , ‘ )
Legend: ) | |
CE—ost of energy savings, ¥ l/ice: ! |
Invesi— Initial cost (¥) ‘

i—Discount rate;

1

n— Project lifecycle {a.} i
)

. i

©y-ci-incremental cost per product. ¢, - cost per product afier the renovation;cy- cost per product before the renovation. (¥ /10,000 bee)

P2+ monual outpat aftes the senovation, (110,000 bee) X
EF— anmual energy savings (ice/a ) , . }

Al-4




Shengyang' Brick:

. EE Baseline

Actazt Rewulis

1. renew the coet cinder

Paykack period

A collectively owned :T:;":‘ ‘:’“:s‘ad""f:v arinding syster
enterprise, eslablished i ) :[2. enlarge the Bolfman kiln
in 1985, with fised meal I‘r_ed:r {mixer) 2nd 2
ToopgouNoa [ 1757 00! dust-spindie misess; then |
v [BriekPian, [0 T T e o s double-suge
Sujuann Disunct, tion: 26.50 M vacuum exirader, .
Shenyang, Ny cxiruded columns ool into
equivalentra . Tolal  |E70ET ek’ air dried
i proen bricks lired in 2
iy Hoffman kiln. ot of.
public subsidy O T 5582 | RMBAce
saving'
. clay and coal cinders
Aprvateomed ) ina casod mwe
Hollow Briek 1, '\ ooy, with fixed |/ foedkr (mixsr}and 1
Plant, asscis of sa5g.000, | hakepindle mixers; then
2 'Wailoushan before the fed  ino a double-siage
Town, Xiha | OMP4 ! ! vacuun extruder,
Distric, Berad |00 33 M e colurns cal into
d cquivalentia ; Total {57 ks aur dred
. 140 green bricks fired ina
Empleyees: Hoffman kiln.
i ctay and coal <inders 1. rencw the ocal cinder '
Apmamouned Ll e cased raw- rinding sysicm
enlerprise, esteblished 1 ; N 2. retrofil the Hoffmar: Litn: entnustment boon [RR 27.85 %
in 1989, with fixed |7 (ooder (mixer) and frman kifn; ’
Shengang e ot earsine,|dual-spinle mixers; then. 3. Tntsoducs reactive powiz
" o fed into 3 double-stage CAPALILARDE COMPERSIION 300 - March - dugusi, x 10000
3 |Wensheng Brick | Cutput Pcfm: the o e ices on the transli 85 12 Funds due 75 accomplishod 2088 NPY 91,70 5,500
Plant renovation: 55 M ot a w'umm cutinio
mk:nmw (Tom| |Brosn bricks: air dried
.5 Total ) "
; areen bricks fired in &
{employees: 160 ;
Foffman kiln.
A private avmed chay ond coal cinders
, . |misedin s cased raw- e
, . enierprise, essablished N prinding sysicrm entrustmen koen IRR £75) %
(Qingsturiai i 178, with fixed |70 Teeder {mixer) and 5 2. enlarge the Holfman Liln .
) ige
(Gaoung Hollow 2 205 0 o, |dual-apindie mixers shien by bnilding 8 exirm charnh
4 [BrckPlant o uibefrethe [0 inies doubie-stage 3. retrofi the Hoffman kiln; 51 12100 funds due a7 sccomplished | Mt - fupst. o e | T 500
; put B
oGzl | bion; 277 M [ extnader; e
District Shonvan bricks -t extrudod columns cut into
¢ couivalonta. Tolal [0 Dricks: air dricd
areen bricks fired ina
pmployess: 110 Hoffman kila. public sbsidy ‘ Cost of encrgy 067 | RMBAce
. srving
. chay and conl cinders
"”""‘,“"‘"“’:‘,M misedin 2 cased raw- . siso
ooteapase, SIS meal feerdar (mixea) and 6 11.Buitd o peww 44 - chamber entrusiment loan IRR B "
in 1988, with fixcd . Hofls iln:
Sheayang asscts of 5254000, O )spedie misers; then | i waren b T~
- : - led inla » double-sty ial povver . - August, x
5 |pingioo DusitnglCuiput beforoche {7/ P08 TREE Be B4 echome eaboncing 19 12,800 finds due ] secomplished s eV 61664 less 3,800
Prara N M e columas out oo - “|devices (PCEL) on motues :
=q:iv=|mlh : Towal reen wu;;m
erten bricks firod ina
employees: 130 ¢
HolTman kiln.
A privals owmid clay and cood iruders 11, remew the coat cinder

mixed ina cased rav-

- ferinding sysiem

! eninntment han

::Iw"‘;;l’:::;rﬁ :mll‘h‘l:klm-"m) ar::' B . * B2 retrolit the Hollman kiln, IRR s R %
izt k-3 pe MmNt (| . -
Shervjong s of $213.000. i {1, Introduct wacive power ) Moch
6 | Xituan Hollow [Ouiput bulore the feul vt & double-stage capacilapos compensation 34 12,300 Funds duc “ sccvenplishad reh - pugust, NPV 438 10000 3,300
N " vacuem exinuler; ° 085 ) '
Brick Plan renovation: 35 M ol N devices on the transformer RMB
bricks common extsisdod Columns cul inte - 4. introdice a new energy
cquivalonila,, Tota] [0 2K 2ir dried " |etfckent vis bhmser 1.
femplogess: 160 fgreen bricks ired in 2 ! ,: ! - . S
' |Heoifman kiln. C encriy coisumpio - £.43 teef10,000 bee public subsidy o cnergy 27.08 RMBAce
L3 feef10.000 boe
. clay and cuel cinders LIRS
Aol cased .| VM N
i A9, with fisod [ POk (e aed 3 . 008 o100 bt
ms";.s%vm dusal-spindke mixers; shen ' s ) s
umgbei Cloy » y ) led o » duublc-stape . 45 7 build @ 1é-chamber proen 2 400 . ’ . March -JAupust, X 10000 N
T ick Plant Onstpage brefin the: — ¥ i.E!J.l_Z 'ZA :?] 11,9998 ek deyer 179 B2 Tunds duc (4] . uccomplished s NPV 25247 RMIL 4,350

i anant 16 7 M




extruded columas cut inlo

bricks common o s o
coquivalontta; Toial {21500 Pricks: oir diic
0 areen bricks fired in o oot e
orey HolFmon kiln. public subsidy ! L4 12636. | RMBhce
$aving
commercial lozn Payback period 192 year
. clay and conl cinders
A private o mbdl‘shed mixed in § cased mw- ‘
:’:“I o v T |l fecder (misery and O Lietrofit the 24-chember entrustmeat loan RR M0 %
Shenyang, pssets ofm()m dual-spindte mixers; then green bock dryer
Geokan Town T & o & double-stage 2. retrolit the Hoffman kiln; st x 10000
12,000 funds d 5 f
s o B, |tput before the it sxroder g b [1] X ue 5 acsomplished ol PV 106.69 330
Plant renavation: 43.5 M dod cobamns cul into + onto air blowers
o) |roen bricks, ir dricd
:::r ) Vl‘dl) green brcks fred in a costof
e Hoftman kifn pubhic subsidy ‘ ost ol enagy 5565 | RMBres
suving
commercisl kan Payback period 476 year
clay and coal cinders
Apﬂ“mw. ixed i 8 casad raw- -
crderprise, cxlablished : Lretofit the 24-charmber etrustat lgan RR 57 %
in 1988, with fised |0 (o0 (mmiver) and brick dryer, "
' » iy 10 dual-spindle mixers, green A
Ticling County [amsess 3262000 || S8 P S PR 2. ctrofit th Hoffman kiln; st -
Kangring Red  [Gutpui before the g . 3. introduoe powsr 50 15,700 Funds due 0 sotomplished . I B ey 4670 muneu 3800
Brick Flat  frnonation: 30 M ol "c"d“m o capociance enfancing .
bricks common extruded columns o devices (PCED) on motors
. - Total green bricks, sif dned
““""“"‘"."'I'zo [ grecn bricks fired in 2 Comor
employes: Hoflman kiln. public subsidy | “":"s EneTEY 5136 | RMBAce
|
T ez O FoofFooan 15 7
by Dhikding 12 exa comumereisl loan i Paybock pesi
peziod 294 year
chambers,
. lclay 2nd coal cinders 2. retrofit the kil
* m"’f‘““:u"u_ ":d mixed in a cazed mw- 1 Inizodduce reaclive poswe
"“‘;;’;';"\;i e |meal focder (mixe) and *  cagacitance compensation entrustment loan RR 68.03 %
Tonggou Mo} :“Mu'fmsm 11 dual-spindle mixers; | devices on the transformer ) :
Brick Plast, 0 Yikenfed into & double- 4.Introduce reactive pawer ) ugust, 2 10000
4 11,200 Funds [
Sujatin Dissct [P P e, acuuam e, capaitainot compensation ¢ 2 due » socomplishied wfs  [NEY 248.43 RME 250
g NS extrudod columns cut into the ranaf: .
ecuivatenuin s Totay |B7oC ricks, i dried 5 Entroduce power
| M green bricks fired in a i hanci
employecs: 100 ! "
Haltrman kitn. devices (PCED) on motors publlic subsidy i‘:‘n;r"“g' 5593 RMBhee
Itroduce POLES CRpGIt G '
enhancing devices (PCED) i
o0 molors
eonunertial loan | Payback period 14 year
N clay ond codl cimders
A”’“F';"‘;{:W o Imisedina cosed ran- ‘ .
enlerpr: . entrustment Foan IRR 41,18 %
i 1993, witks fixed ']'f'r'lm""d"l_‘pi‘;’l'::z;;"_ V.cetrofil the kiln;
3  inkrox |
Torggon Hollow |essets of 3285,000. | 2P S A 2 inrodoce porver - ] g, < 100w
Brick Plane, [Output before the 54 12,300 Funds due 44 accomplizhed 1085 NPV 106.31 1,000
1 on: 70 M stage vacum exiouder, devices (PCED on motors RMB
Pervabon. eatnaded columns cut inlo :
ivalenta.; Total greem bricks; aix dried
Cma 100 reen bricks fired ina . st
errleyess: Hoffman ibn. public subsidy ost of enery 35.00 RMBAct
saving
commerial loan i Puyback period L0 year
. chay and coal cinders
:npnw‘hw::l‘m mixed in o cased w- '
Husmgiakan [0 S0 mcal feeder (mmiver) and entrustment foan : R 69.97 %
IConstuction asscts 0}596& 500, 13 dusl-spindle mixers; X
als Pland P Lihen fed into = double- bl & 12-chamber groent ) Rugust, x 10000
- 120 12,600 [
v Cutpin bdn;ez 1;&“ singe trudr: ok 4 £ funds due 0% scomplished 5 NPY 5.1 000
Distier Shenyan [ == ™ exinuded columns cut into .
e O v i
o green baicks fired in @ !
employees: 220 Hoftrman kiln. public subsidy ) Cont of encrgy 5142 RMBhce
. . 3uvang .
commarcial loun Payback period 154 vear
. 1 renew the double-slape
A private owned clay and coal cinders vacuum extruder, 2. renew
. . - ixed mod cased row- y L
caterpaise, established N the coud cinder grinding enirustment foan 1RR 5188 %
in 1984, with fixga | foeder (miar) and eyitem
3“3"‘5"“:’““". essesof 5150000, (14 dunkspinde mer . reteofit the Hollian kils, X o0
SRedBeick |, o tbelorc the ' into & double- 4. introduct powver “ 11,400 Funds duc " secomplished MU |py sy | F 2,500
Plal, Xinin |t 250|728 30 exuder, capacitance enhencing e RmB
Ciry baicks common S ""‘m#”f"h_“"“. s 6 inlo devices (PCED) on: motors
couivalenta,; Tosl (57 wu';"‘;":f * [5. inodus FEN frequincy ]
: L fers onto air bl . .
employees: 132 +Lotfman kila. conirof air blowers bl subsidy : Sc.r::(;mg, P e
PO . . I .
1,90 1eed 10,000 bex: - 1. renev the coal cinder commercial loan ' Payback period 3160 yoar
L R o 1
. erinding system I
A privare gwneg |12 2nd evsl cindars AR 2. retofit the Hoffman kiln;
 lerprise. establishesd [T in 8 cased raw- s b’ ** |3, tntroduce reaciive power o
: o (987, with fixed |00 [ooeeT (mivcr) and DB reellO00 s " |eapacitance compensation et loan ! 1RR " %
g 'YB‘“*' ' e orsiopgoo, (22 desbade 3:‘::* - devices on e Usnstomer ';“gw ,
.3 \I.l"ﬂ = 3 . - . 5 10000
. Qﬂp::u;:l:: stage v . . 1500 e wriudm::aming 30 11,400 fursds due 4t accomplished 2065 NPY 2839 RMEB 1900
Shemang bricks common | ded columns cutfnfo [ deviees (PCED)} on metors: |
N preen bricks. sir dnal . N .
{egquinalent/a.; Tolal ks fived in 2 i | X 3. introduce @ new ey i
employces: 140 F o - . . o “{eMMicient air blower, . . ! Cost of cncsgy
i Hoilimon kiln. Sum whal 1.86 toe/ 10,000 boe public sutmidy . ’ 5913 RMBhce
et L saving




- clay and coal cinders
At O e [ixed 2 casol e e
i ]-”l ::iu‘ Fixed ) fesater (miner) end  |EombaStivE cnal !
0}5292 000, 16 dual-spindle mixers, u
15 Minsheng, Brick bd'acllher then fed into a double-
Plant, Bewa s Slage vaciu extruder,
{renovation: 36 M N
. y esitruded cotumns cul into
cquivalentie; Totat  |B77T ks, air dried
isa [presn bricks fired in 3
) HefTman kiln.
i alay and coat cinders
:nm"’:";:w M“" mixed in & casod rmw-
in 1980, \h’ridnﬁxnﬁ meal feeder (mixer) and
nw:uo}!'ﬂ?m 1T dual-spinde mixers:
1% Mayi Brick mmhefu;ﬂm e fed  into o double-
Plant, Anshan tion: 20 M slige vocousn extruder,
N - extroded columns cul into
mh' "'.k’““ o ‘Tml proen bricks; air dried
y N “ green bricks fired in &
chad {HolTman Lila.

public subsidy

Cost of energy

$1.76

1.rencw the double-sloge
vacourn extrader, 2 rerofil
the Hoffman kit

3. introduce power
capacitance anhancing
devices {(PCED} on motors
4. introduce FPN frequéncy
controllers onto air blowers

52

11,700

entnistment loas

funds due

41

public subsidy

sccomplished

March -

M i

Cos! of energy
saving

1399

1129

£9.63

x 10000

L. Revorks: Cowmparing with the last vession of the M&E Form annesed to Ihc drahl final report, technical figures in this Form have been updated oe revised by verifying with not only feasibility study, progress report, installation
report, on-site lesting results, the annual EE report (2004) and the firsi-half-year report (2005} but alse the year-end EE report (2005) of each of the plants, which we have just received, )

2. boe: brick commen cquivalent
3. cenergy P ive enesgy WPl
4. Formula for caloulating cost of cnergy mvings |

i
Invest— ————+Cost
o CE=

1+i) -1
CE—cost of encrgry savings, ¥ |ce:

Tnvest— Inmial cost (¥} EF

i—Discount rate;

o— Project lifecycle (a.)

c;~C,-incremental cost per product. ¢; - cost per producl after the renovation;c,- cost per product
before the renovation. {Y/10,000 bee)

P2 - annval culput afles the renovation, (x 10,000 bee)

EF— annunl encrgy shvings (Loa/o. }

" 5. Calculation of energy savings a1 TVE No. 7 and No. 1. “Astificial drying technology" lochnology has boce applied to replace the “natural drying” technology at the two TVES. ARer the renavation, waste heat exhausted from Litns is

of the newly ndded blowers

ntrodueed o the arificis] drying eharmber us heating energy. This iz of & type of waste heat {energy) recycling. Exact energy ssvings at the rwo TYES leuloted by subtracling the power
from the Loial heal encrpy meycled. .

P P

T
i
':
i




Xian® Brick:

‘Enrrs]‘le?! B

consyapt i

(physical

X"

Hollew (The two main products are fired

Brick  foerforated brick (module 240%115x90)
Plant.  Jand fired hollow brick (module 240%

) Baling [240%115). The price of G perforated is
Town, {536 RMB Yuanpiece and the
Bagiao |perfocatio rate is over 25 %. The price
Disirict, |oF the hollow is .00 RMB Yuanfpicst

This plant blish ’;s -V

collectively owned plan in the 19805, I
occupics an area of over 80 mu

(Lo =171 5 heclare}. Priot to the
projeet, the plant has fixed assets of |
million RMB Yuan and produces an
anaual output of 24 million bricks
Neommon brick equivalent). While it bay
fixed asseis of 1,52 million RMB Yuan
and produces an annusl output of 26 88
iffion beicks (commeon brick
bequivalent) afex renovation At
fpresentihe plant employs 100 people
Finchuding 8 lechnicals and the salary is
820 RMB Yuan/month on sverage. The
'main raw malcriel is cloy and cinder,

a0 |and the perforano rale i3 over 45%, As x
resull of rencvation, brick quality
improved and 1he acceplance rale
increnses from 78% to 90%. Most of the]
products are 30l on the locat market in
| Xin.

process
and equipments:
Cinder crush+ boxing

hi-speed fine rolls— —
XN — = vaCLm
extnades — —venical
column cutler — —
green brick curier— —
natural drying— —
finng m ansusl kiln
'The main encrgy
ORI plicn
equipments 1)The
repaired 38 chambers
annular kiln

T)Cindes crusher

33Hi- spoed. fine alle
4iMiner 5} Vacuum
extruder  &)Column
cumer  T)Green brck
cutter £)Exhaust
blower

Toeder — —coarse rolls—|—

1)Kiln rervotion
The I8 chambers annular kiln was
vealed The surfoce backfilling of the

s Jannular kil was carried away and e
‘Heaking flue and arch 100f was repajred and|
ped

P
2)Equipment renavation
23 Purchace » st of new excavalor. Install

:fand debug the equipments  mcluding

cinder crusher, hi-spead fine rolls, vicusm
extruder and veriical calumn catiter.

] ) i installation and cormissioning

1) Electric equipmenl renovation

4) Drainage sysiem of green brick yard
renovalion

5) Staft training

516932

Covmercial
loan

Entrustwent
Loan

Self-Funding

4176920

Financisl
Assistance

Payback
period

Cast of
energy
saving

¥1/tce

1 YThe bascline year is in
2004.2)The data in
Business Profile coturm
comes from field
investigaiion 3WPhisical
quantity of energy
consumption comes [rom
the Feasibitity Report
4)Conversion factor 13
derived from formula, that
is Conversion factor
=Factual calorific value of
fuel/ Catorific value of
cosl equivelent 5)Total
investment and GEF
comes from the
Instaliation end
Commission
Report S)P ajback periad,
IRR and NPV is calibraied|

1]

Buildift | The peice of the perfarated is 0.40 RMB

This plant was e1ablished 25 a
| collectively owned plant in the 19805 I
|occupics an area of over 120 mu
j¢1mu=141 5 heciare). Prior to the
project, the plint has fixed asscts of b1
willion RMB Yuan and produces an
|annual output of 44 million bricks
<common beick equivalent). While it hag
fixed assers of 1.68 million RMB Yuan
and produces an ennunl output of 46
million bricks (common brick
equivalent) after repovation. Al present,
he ptant criploys 100 peogie including
10 technical people and the salary is
250 RMB Yusn/month on sversge. The
rreain 2w matedial is elay and coal. The
i b main groducas are fired. perforated
brick (module 2601 15%90) and fired
hotbow brick (module 240% 240> 115)

Yuankgiece and the perfortion rate 33

s o0,

Matcriall pver 25%. The price of ihe bollow is

XPen  Norrfration ke ix oves 17%. Asa peslt

1.00 RMB Yuan/picee and the

ol Tenovalion, brick quelily improved
_ |and the acceptance rate increases. from
|80% 10 92%. Most of ithe products are
sold on the local uarket in Xi'an,

Production process
ahd kqnipments
Boxing feeder—rolls
enusher— hi-specd fine
ralis—double shaft
iy — - sage
vacuum extruder—~
column curer -~ groen

cutier—adobe
Iransporting mochine —~
natural drying— ficing
in armmalar kiln

The main cnergy

[ consumption .
lequipeents | Mew 38
fehambers and the
zepized 24 chambcrs
anmwlar Kiln 2)Boxing
feeder 3)Cinded crushe
4)Rolls crusher 5)Hi-
spexd fine rolls
6)XDouble shafi mixer
2)Twer-stope vacium
extruder 8)Column
cutter $)Greon cutler
10)Blawer

16940. 20

1) Renewing proocss cquipment

| st of Type & 8002600 hi-spocd fine
rofls waz inlreduced. The Type JZXA30
vactrum extrider is replaced with & Type

JZE.500 rwo-stkge vaculon exrodér.
Replace the original column cutier with. they
verticsl column culter 1o reduce wastied
cotumn by 10%.

23 Annule kiln Tenovation

[The 24 chambers annutar kilo was
repaired. The arc wall of the kiln was
removed, while the vertical wall was kepl.

introduced. The drainage sysiem was
repaired through increasing height of back
1o reduce oss of adobe wika rainy weahes|
jor heavy min

3 Electric cquipments renovalion
Mon-power compensator was sdded 10

7 jextnader, Transducer was added 10 kiln

blower.

376954

Cowmercial
loan

Entrustment
Loan

Self-Funding

financial
Assistence

60.5%

126.14)

¥ 1 1ee

13 The baseline year is i
2004 257he 4B in
Business Profile column
comes from field

investigation. 33Phisical
quantity of eneTgy
consumption comes from
the Feasibility Repoa.
4)Corversion factor it
derived from formiula, that
is Conversion factor
=Faclual calorific valus of

and NPV is calitrsted on
the basic dola afler

frenavation. TiEnergy
feonsumption of unit

product comes o the
Feasibility Report.

This plant was estoblished as a
colleciively owned plwt in 2600. |t
ocCugrics an ared of over 130 mu
(1mu=1/15 hectare). Prior to the
project, the plant has fixed assets of 1.2
million RMB Yuan ind produccs sn
Lannual cutpud of 26 million heicks
common brick equivalent}. While i| hag
fined asscts of 1.76 million. RMB Yuan
and prodhuces an annual vutput of 3¢
mitlion bricks (common brick
quivakont) afler renovalion. Af present,
shsc plant employs 130 people including
11 vechnical peophe and the salary is
270 RMB Yuanfnonth on average. The
epidin v makerial 34 clay and cinder.
The two main peodocts ane fired

Hongfan

g"“dm ared Gred hollow brick {modile 240

pertorated brick (module 240= 113590}

3 X 240:4115) Thc price of the perforated is|
0.36 RMB Yuan/piece ond the
. Co, {Perioration 1aie is over 26 %. The priec

of the hollow is 1.02 RMB Yuan/piect
and the perforation cate is guer 40%, Az
a resull of renovalion, brick quality
improved ond the accepiance rate
inctascs (ron 78% 1o 50%, Most of thel
products are sold on the Jocal marked in
Xi'an.

Preduction process
amtt equipreents:
Cinder crusher +
boxing feuder — —hi-
specd fine 1olls—

~— = green brck cutier

firing in annular Liln
The masin energy
 comsumption
equipments: 17The
repaired 40 chambers
anzruiar kiln 2)Cinder
crusher 3)Hi-spesd roll
AN Eeuder
33V acuwun cxtnsder
6)YColump cintler
7TYGveen brick culler
B)Exhaust blovwer

— —matual brying— —|

1 JAnmualar kiln renceation

The 40 chaibers nnular kitn vwas sealed.
The surface tocklilling was carried awey
and the leaking flie and aich roof was
repaired and Laomped.

33Process equipments renovalion
a¥niroduce a st of new excavaror. Enstadl
and debug the equipstails  including
cinder cnusher, hi-speed fine roils, mising

 |extnder and verticat column cutier.

L) insta!lalion dnd commiisioning
33Electric renovation. Transduoccs was

Commercink
loan

Entrustment
Loan

Self-Funding

Financ jal
Assistance

¥ l/tce

=Factual caloritic vabue of
ol Calonific value ol
coa) oquivaki S¥Toul

i|IRR and NPV is calibrated

ori the basic dath after
rencvation. THERCTRY

| consumption of unit
product coes from achual
delermination.

t
i
v
1
P

i
¥
i
H
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This pani was csablisbed a5 a Process produciion
‘w"ﬂcl'w‘lz ‘:[“'::[ﬂl ll:_’l 986 ;d_:quipmm: 1R entwing provest equipment .
L wing feeder -+ satls— Bz Replace the secand rolls crushes wi Comnercial
| mu=i) N ) with Type, eTClz P, —
(Imumi$ heclare). Prior tothe {auble shofl mixet— 800600 hi-speed fine rolls to climinaie Joan ok 304 year 17The bascline year i in
project, the phant ba fixed assels of 1.2 fneo- ~ ; pexiod 2004.2)The data i
iflion KME: Yo ard podaces an  fesmcis »comn |ooay .2 : : (e e secules i e ciey and Lo coniecd Bustness Profic oo
o o o 1 18 e s exmudes — colump - Lhe Taw materiaf fineness, Repiace the Type] Entrusimant mﬁ” P ﬁ;:‘“'“"'"
_ {(common brick cquiveleon), While i had oo Eoor P 157,34 FEETIEN b : 350 extruccr with Type 12K 45146 tvvo- Loan b s B arvestgalion. HPhis
r fined asstts of 1,74 million RMB Yuan [ oo oo0 ' : & Exlnudct in mix the clay and Self ten, Deimal
l  aad produces an anms) opipe of 24 transporting maching— ihe inlersor ’“",“'"'“‘ dace e colunn &) f-Fund: 44.03610) Py @8 10,000
. illion bricks brick natueal deving— Gring cunier with wertica) eolumn cutter 1o redice|
cquivalens) afler venovation. A1 present, |7 PR Fila e ot of columa ey 1%, itfoduce f 5ct 4)Conversion factor
the plani eemploys B7 peopie ixclading 6| | 2208 £¢Ry of loadex 1o reduce abor and incrrase Yy
technical poople and the safary is gg censumption 1)The produstion efficiency. derived from formula, hal
RMB Yuan/month oo sverage The  |I* e 38 chambers Danautar iln reoaton S
main e materiat is clay and coal. The |21 Kiln 2)Bosing Kitn roof was femoved, rebuill and Factual calorific value of
Bating |10, main products arc fired perforated |'o20c" 3IGHder epusher pealod ! sct of tcmpentie tesier wes e ot valus of
Lo Ipiick tmodule 240311550y and Ted } 0 -spord fine rolls [sdded (o annular kifn. Drainage sysiem of ovel equivalen. 3 3Towt
Brick {hollow beick (module 240+240x113), [ 00U shall mixes rten briek yard wa repaized by increasing The imvestnent end GEF
4 Pland, rhe paice of the perforated is 0.40 RMB O > S1B% vicuem BeER of hisck Lo rodduce the boss o green fenovation comes rom the renovted
Baaiso | vapypiece and the prsforution rateis [0 ree 1ol rick when miny weather o heavy rain. | peoject tad pctual data C)Paybuck
Disirictloues 25% The price of the hotlow 35 [ SYoreen brick 9t of Type ZF1-§ energy eonvessation sa9601 12,0000 becn | 2005.03)10~ period, IRR and NPV is
Xi* a5 £.00 RME Yusnipioce and the tuttes Blower blower was introduced. ’ complcted [ 20050831 2400 calibrated on the basic
Ipertoeation rote is over 37%. As @ st Iintroducing elestric cquipments sccording to 42 fier renovation.
e o bk i Transduccr was added 10 Kiln biowwer. And . the tecbnical o 7)Enesgy conmumption of
veswnation., brick quatity impeoved S Financial plan. st of unit product comes Brom
and Lhe acceptance rate increases from :“"*P’“"ﬂmws was added 10 Assistance enevgy [0 ¥l tee Ihe sciual delerminstion,
B3% lo 93%% Mot of Uic products are ) sav jng
Soid on the: focal market in Xian.
(This plant was established a5 8. Production process ,
feollcctivedy owned pland i i 9 ARty Aot —-4
‘Iw: s of:lvu :I;ol S:’:. 3} acrfd rqwipments: ¢ kil o .
" '=lfl ' '!‘dﬁ'. erushey + )Constructing & new 24 chambers snnilar Cownercial ! & -
m:ﬂ.l.‘:: lamha) [ o boning feeder — Litn. loan arback 2,:‘.j year 1)The beseline year is in
73’1 mil!.innpRME :'n:mnmudm:dfw o elimipasion rolls b)The original 24 chambers annular kil i peried 2004 15The daia i
o ol ot of 20 milton buice . | v tpoed fine rols was sealed, The surface beckSilling way Entrusisent Frofile ool
{cowanon brick equivalent) While ie"“‘J-mme . cantiod away and the leaking 1l aod arch Loan IRR 48,34 % oomes lrom field
fixed ascts of 192 willion RMB Yaan | _ oy o Xt~ ool was refiflod and tanped aficr - ~ Bation 3)Phisica)
20 procices an araaal surpat of 30| S04 SH0er — = repoiring, Self-Fundin 75.39) ren 13609 v 10, 000 ity of energy j
milton brck (eonman brick preen brick cutier — = DProcess eqvipments snovation ’ consumplion comes fom :
equivalent) afier renovation, A1 passent, ] 20 drving— — Deveiop installation and eomemissioning s Frasibility Report ;
(b plant canpleys 105 poopls amthpting 176 1 annular Kl for the cquipments inchading sione- 4)Convetsion foetor s %
5 iechnical people and Lhe salary s 360 {1 P 52 coergy p olls. doble shafl mixer, hi- et from fomfus, thot !
RMB Yuvmonth oo average, The | “"5umPtion speed fine rolls, vixure oxtrudar, coliznn is Conversion facior i
s raw aterial s clay and cinder, [ZTUIPeAts DiNew 24 Guiter and green beick caier. : Factual calorific valus of i
The twa main products aoe tied. [P0 snutuler kil 3 Electric equipracats reuovation ' felf Cajoritic vatue of
Moling |Perforated beick (module 240= 11 $x50) [ e repaired 24 on Imneucer 10 necqy The m’fﬂég”'
druiao . J4nd Fired hollow brick module 24px | <mbes st kil oo ower s P prssement s
5 ok {240%1153 The price ofthe pesforsied i .one liminition - rolling sysiem 1a penfoct b insattarion
Plaa 036 RME Vanpisie nd the s 33Hi-speed fine o yStaff i o ' Coonissioning
|perforstion ate i oves 26 %, The paice: |73 4)Double shaf ining 817 12,000.00 2005.01. 10~ n |
! " prce ) “compleied 3,000 6 )Paybuck peviod, IRR and)
of the: Boflow is 0:35 RME Vausnipicce [057 $)Vacuum ‘ S oo 8.3 ” NPV i calibratcd o the
i Ut praforation rmc is over 43%, As| SiCalumn & 1o ' basic data .
i i ; THoreen brigk the 1echnicat data after renovalion.
s rezult of renovation, brick quatity . Financia) pln. Cost of TIEneTgy consunprion of
ienproved and the atceplance rale cutier Blenergy LLEVEITTINS energy 2008 ¥iltce it pecxuct comes from
inereases from 0% 10 90%, Most of the] “OTYIItION blower -|saving actizn] deterraination.
[Produets are sold on the Jocal marked in
ian. |
i
| }
: !
i
:;is plam wos lslnbhme-d a2 {Procuction process
st a1t e 4 o o - 3
b1 ] C“‘f""’“"‘“* 3)A, new 24 chambers armaor kil was Conmereint ) . - .
bl ‘;""""’:L"""”“* boxing feeder — ~ i eoustructed. loan Fuzback (B3 RE— 1The bascline year it in ;
m’:‘ﬁuh’mw[ Y:::ﬂ;”“"‘" syuud fine rofts ~ - [BYThe originel 28 chmbers anmular kil ; penied 2004 2The data in i
1 hont cusp of 20 m““m”“"h“’”, O [miver — ~vacium { 8 W.ﬂﬂlﬁl The susface backfilling was Entrustment |
J(common brick equivalent)y White it hed dnuder— —ventieal  |oier) X ¥ - [eaeried vy and the leaking flue and arch Loar IRR 2401 w
fixed assots of £.37 million RME Yuan |0 2288~ M:,;’mm"'dmm“ Scli-Funding | 40.08650 ) . sf
and peodices o annusl output of 10 [P DTk Cller = = k : o . - HPY 16765 ¥ 10,000
mitlion bricks (conmon bricg | 70ues] drying — - 21Procsss equbpraents ronovation :
Fequi 3 afler on. AL fizing in annular kiln i)AVnew m?rﬂlnr uu_lmrodueed. The
the plant employs 95 poople including 7] | N FRErEY “auiprierns including cinder crusher, hi- :
[rechnical poople and the salary is 950 { PPV MPlion " speed tine rolls i vertical colume cutier :
RME Yoayrivonth on aver rqpuiprasnny: ke 26 : wese instaliod and debugged. | h :
mnin raw materinl i":;m:l"m |chambers annular kitn : [omie installation and commissioning : nf;-:nth::ml::r.,r :
v Jivwa s a4 the repaired 28 * 1P Etectrie equipments renovation ; Atoate v
Qinting in prodicty are fired perfosgted Transducer N coal equivalent, 5)Toll
Buildin |brick ymodule 240x115x90)and fred. | OATHES etmutar Kilm o e o rling Sie s b led The ivestment and GEF
s {a olion briek (module 240240+ (153, | e erusher 3)Hi- 2|10 1in blower. and non-power emion
Maicrialf The price of the 3 is 0.37 | oot rofls 4)Miver Compenuiet conlrefling wysim vas sdded project had
oo Pusnipisse snd the perforation mic 35|72 extruder [t crtrudes, bi-speed fine wits and miser | 49,9706 12.000.00 beea 205,310~ .
over 26%, The price of the hadowy 5101 o1ca) eolurm o .. compleid | 2005518.31 1,000 ;
1.00 RME Yoanpiess and the curer T)Grsen brick D imoge s of reen bick yard - | moonding ro :
tion eale i eutter 33Exhausted the technical . .
e A28l 551l raiing Financial e Cast of ‘
o e :: y vmpm:::n Aszistance . energy HATY ¥ /e i
TP% 10 87%, Most of the products are . preduct comes from actual E
; scdd on the locat markes in Xi'm. determination. |
- i
)
) !
i




o —gpnning ~

[This plant was establishest as 2

Procsction precess

1)Raw matesial trealmenl

1¥The baseline year is in

of renoralion, brick quality inmproved
and the acoeptance rate increases (rom
3% 10 93%_ Most of the products ane
|soid on the local masket in Xi'an.

cotlectively ownod plani in 2000, It |and equipments: 11172, 56, The rrw materisl is excavated in advance CMT": ial Pi:lj:k 160 yemt 20@.2)11;:::3:]
Dccupies an area of over 120 mu Boxing feoder— rolls— and used in next yeaa. A high-speed fine oom perd Business. ile column:
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24 million. bricks (common brick double shaft mixer — — A niew exoovater was intiaduced. And o
|eauivatent). While it has fixed ssess of | qmp:mu::::.‘;mm.mr
1.59 million RME Yuen ond produees | oo e o debgged {=Factust calorifo value of
an anawal ourpus of 45 million beicks [ 200 PR ]'“;‘ R ion fusctr Calorific valee of
|cotrrmon brick equivalenty otter rving — —licing in Hectric cquipmients fEnovn ooal squivabend. 53Totak
|renonanion. Al present, the plant N Transducer controlling sysiem war ndided
[employs 97 peopée including € icchnica l;:dnuued MIUN:WWW
people and e v is 880 RME penisstor condrolling systen added .
¥ o The main raw to extruder, hi-spoed fine rolls and mixer Ti: and Commissioning
uanimonth on sveTagE. " |equiprnnts 112 sets of]- : Femvmalion Repont. 6)Payback period,
material i cloy and coal. The Lo main | L0 o mbery W4m’m syetemof Prick yard was project had IR and NPV is calibraed
Kirpue |Products ane ficed perforaiesd bick |0 e e sysiem. of groen been | 2005.03.10~ 4500 o the basic o afier
owdusiry | (madule 240+11550) and fized hatiow ey fine renovaled. 50,7359 12,000.008 complried | 2b0s5.08.31
15 |amd hncl.(module z...o.u?-nn,m roils 4 I:. e shalt 5)50dT Irining, m“‘ o
. mo‘:ﬂupn‘ﬁyild uo.J'SRMB_ mixer 5)Vacuum . the wechnical Cost of . et comes from sctual
Ca. Lag | Yonfplece and the porforation mic i3 | S L Financial plan. energy e ¥ iy
v 26%. The priceof the hollow is |, e brick Banistonce saving
0.92 RMB Vusn/piccs and the e Sy hasied
perforaion rate is over 45%. A3 a resall blower
o renonvation. brick quality improved
and ihe scceplonce Tale increases from A
BU% 10 90%. Most of the products are .
30ld on the local market in Xiaa. i
i
|
|
T BSANS T 1RDOOC :
Totak & - "
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Xianyang' Brick: ‘
1 [Zhou | The Plant was builtin JTechnical Internat |18,000.00 0197 |3,546.60 [Ceal: 11170 ltce/10, |5,000 |10,000|6,241 23 [2.493 |15,559.37 (T} Reconstructing annular | 65.0022 | 8,400.00 |Commercial o The 2005.03.10[Payback| 046 year 5,600 110,00[Coal; 10998 |1ce/i] 103569 2,581.98 (1) Base year is in 2004,

Limg | 1997, whichisa Process: Box feombusti 000 bee, boesat kilns loan projec|~ period H 4,00 (2) The data on the column .

Hollow 1ownship and village clay feedes+ |ve slag i # Demotishing the 30-door| t has |2005.08.31 comm 0 bee] of 'Business Profile” come i

Brick [brick-making enterprise [Coal crusher (1) ! kiln and reconstnicting a been on from field survey,

Plant  |with acreage 6.67 ha.  |-+Coal FeedetEuiermat [2,550.00  [0.903  |2,302.65 {Power [0.079 fice/10, new energy saving annulat Entrustment 0 comple IRR 7736 % bricks|power: [0.065 [tee/] &) Energy consumptions
The Plant had fixed ~Roller mill {combusti . 100 beel ! kiln according 10 new-style Loan ted /. 0,00 (physical quantity} come
assets of 3.1 million —~Double-  |ve coal . drawings. accord) 0 bee fron The Feasibility Study
Yuan (RMB) with shaft mixer— 1(1) " ® Dealing with the 34-door| lng to Repert.
arfmAJaI ca?acily of 50 Two-stage de{ poweril 1.025.00  |0383 139258 i Jannular kiln by airtightness Sell- S8.0554 the NPV 19777 | ¥ 10,000 (@The conversion
million bm:!:s {equat to airing Wh and heat insulation Funding :::m coeflicients of internal
:’:c':::’:; ‘::r:‘);:i:" :“:W“ Sorn T Te2aias € Nzaw  feeno, ! bafk‘;g:;gc;t‘; ‘::" e Financial 0 lplan Cosiof | 8507 § ¥ litce C |Lo83 Juwenl w"“’“‘]"‘" T:‘ and .

After technical ud colur Hotal hd 000 bee 4 then repairing the ai | Assstance “neiEy chere 0.00 o et o w'
X cutter— consu | repairng the air- saving consurmy 0 bee were f:alculalred according
rencvation, The Plant Cutter— teakage flue and kiln roof, - @ 1o their catorific value that
has fixed assets of 3.75 eying " . tastly samping backfilling ptian is measured practically. I
million Yusn (RMB) |- 2 ] lotay enough complesely. Thatis 1o say, *The !
with sl canacity of , 21y i it coafficisnt x i
2 [Liucun {The Plant was builtin | Technieal Internal ]5,799.96 |0.643 [3,729.37 |Coal: |1.170 |tce/10, {3,750 |10,000{4,650.32 ]2.493 [11,593.24 | Firing brick with slag as | 50.7365 8,400 Commercial o The 2005.03. 10 Payback | 097 year |4,100 |i0,00{Coal: |0.936 |tces1| 101715 2,535.7% 1R H2004% i

Brick |1984, which is a village |Process: Clay |combusti 000 bee] beeta f s intermal combustive coal loan project [~ period 0 0,00 2 b R E RN ,

Plant, fbrick-making enterprise |+ Stag— ve coal . fuel by admixing slag into . has  {2005.08.31 0 bee E% 8 TEHigs.: :

Dizhan |with screage 4.002 ha. [Roller mill~ (1) t raw marerial been : on 3 EEAREMERAT :

[:2 The Plant bad fixed  |Double-shaft [External [1.023.50 0643 [658.11 |Power|0.070 [tce/10, _ ) .3 |@suengtheningcrushing § |Emrustmens] 0 [comple IRR 68.94 % |ericksipower: [0.056™ [tceri i EATHBTIRS ’ ) ;

Weiche Jassets of 1.1 million mixer— Two- |combusti] R 000 bee of raw materials by Loan ted fa. 0,00 4 AP F AR T '

ng  fYvan (RMB)with  fstagede-  |ve coal installing a high speed fine accordi ‘ 0 bee FENDmEREMEY ‘ :

Dis'trict an_m_;as capacity of 37.5 [ajring [ roller mill. g 1o BMRBAARIT TR, :

« Xian fmillion bricks (equal to Jextruder—~  foouc i Te6 s (0383|2618 | [ Suenathening crushing Sef- FTETTON b WPV | 13208 | ¥10.000 WHFRH=RHOER i

Yang .conl::or: brick) b‘efure Mud column |y, of slag by installing a new Funding renovat SmEARIE R AR,

Tentvaton. — " i on .
o bt ‘é‘:‘l':r_ Sum 465032 JC  [1240 [iced, | ?S;;';:i:ﬁ:::::ﬁ Financial 0 lpan Costol | 6309 | ¥lace T 099z [weal ;@iﬁﬁﬁ%ﬁﬁiﬁ
renovation. The Plant . tatal energy 000 bee ' . Assistance energy ’ energy 0,00 .
N Conveying extruder mouth, promoting X RSB IR S
has fixed assets of 1.50 gréen bick by mnfu de-airing extruding pressure savind ou.n5|.‘|;1l1 0 bee 6 8 53T a1 i Ed 1
miflion Yuan (RMB) | on o1 vvork Fphior and ensuring high strength pon AR E T E e W] R
with anual capacity of ! |6or green brick to shape s, RIWSRINS
41 million bricks (equal |, . while slar adding to . . il i
3 [Xiwu |The Plant was builtin | Technieal Internal [3,802.95 0643 |2,44530 [Coal: |1.170 |ice/10, [3,800 |10.000]4,712.34 |2493 |11,747.8% [ Firing brick with 50.1576 8,400 Commercial Q The  [2005.03.10 [Payback 091 year 4,200 ]10,00|Coal: 0998 (ice/1]| 743.77 £,854.22 (@ Base year is in 2004.

WVacuun | 1996, whichis a Process; Clay [combusti . 000 bee| beela S complete intemnal loan project | =~ period (] 0,00 (Z) The data on the column

Brick |towoship and village +slag~ ve coal i combustive fuel by has 2005.08.31 -commy 0 bee| of ‘Business Profile” come

Plant, Jbrick-making enterprise |Rolfer mifi—~ |¢0) - ' admixing slag into raw been ) on from feld survey. '

Xingpinfwith acreage 13.34 ha. |Double-shafl {Externat [3,111.51 [0.643 [2,00070 |Power[0.070 [toer10, : material Entrustmentf 0 |comple IR . | 7333 % . jbrcksPower: {0.065  |ice/] " |® Eneray consumptions

2 City | The Plant had fixed mixer—=de-  |combusti . 000 bee| @ Strenpthen crushing of Loan ted /u. 0,00 (physical quantity) come
assets of 1.5 million airing ve toal N raw mateérials by installing a di A 0 beel from The Feasibility Study
Yuan (RMB}) with extruder— (1) ) - ' high speed fine roller mill. * ng to i . Report.
annual capacity of 3% AMud cohmn [powar N (69540 [0.383 26634 ! |® Swengthen crusting of Selt- azies |1e NPV | 18152 | ¥ 10,000 @The conversion
million bricks {equal to foypar— ' ; slag by installing a new high Funding renovat ) coeflicients of inteenal
common brick} before . speed coal crusher, : - lon - combustive coal and
rechnical removation. g:::;ym fon DR N N @‘;Rmming e die and Financia DR Costof | 7206 | ¥liee N =R P
After technical green brick by total : =Ry | ' increasing extrusion Assistance ene.rgy neIgY 0.00 were calculated according
renovation, The Plant  {acuot wark consu | |pressure of de-airing Faving o 0 bee to their calorific value that
has fixed assets of 2 —Naural moptie {  Jextruder, which can ensure prion is measured practically.
million Yuan (RMB) drying— high sirength of the green . That is to say, "The
with annual capacity of |o_ . = . i : {ck ine glag i . vETSi jent =

4 |Zhoulin| The Plant was built in | Technical Internal 18,000.00 0.197 [1,576.00 |Coal: }1.223 |ices10, |3,200 |10,000{4,157.87 |2.493 |10,365.58 |(D Constructing anmlar kilnf 58.2208 8,400 Commercial i} The 2005.03.10 | Payback 1, year [3,400 |1G,00[Coal: |0.980 [ice/t| 361.34 2,147.32 (D Base year is in 2004. i

2 1997, which is a village [Process: Box |combusti 000 bee beefa S 1 with 30 doors loan " project j~ period 0 0,00 (2) The data on the column s

[ Zhuoxi {brick-making enterprise |fesder+Coal Jve stag { Demolishing the 28-door has 2005.08.31 comm 0 bee of ‘Business Profile’ come i

ng with acreage 4.002 ha. |crusher+Coalf(t) Fkiln, and constructing a pew been on from field survey. i

Hollow | The Plant had fixed Fecder— Exteroal (244000 10958 [2.337.52 |Power[0076 lwe/l0, \ energy- saving 30-door Entcustmet [} comple TR 4559 % bricks{power. [0.066  biealy 3) Energy consumptions g

Brick |assets of 1.2 miltion Rofter mil~ |combusti . 000 bee R annular kiln according to Loan ted fa. 0,00 {physical quantity} come !

Plant | Yuan (RMB) with Double-shafl {ve coal formal standard drawings, accordi ' 0 bee from The Feasibility Study :
annuat capacity 6f32 | mixer—-Two- Jt) at the same time, the quality ng to - Report. '
million bricks (equal 10 uiuge do-  [poamr/ufess.oo 10383 (34435 of the kiln should be Selt- Sizrap |0 NPV | 8s)1 | ¥10.000 @The conversion ,
common brick) before {4000 ¥ controlfied strictly so as 1o : Funding renoval coefficients of internal ,
technical renovation. - ensure good heat insulation - ion combustive coal and :
A fer technical ;‘;’:‘:::umn Som 015787 [C 1299 [ween, and ainight performance, Financial 0 Jptan Tostof | 9555 | ¥1ce C (1096 fJreart et combastive coal i
renovation, The Plant |0 o total energy 000 bee R  Jwhich will attain the Assistance cnergy eneTgy 0.00 were calculated according
bas fixed assets of 16 | consu ; purposs of szving energzy saving A IJI' 0 bee, to their calorific value that i
million Yuan (RMB} Conveying mpliony y  fand increasing output. ) ption is measured practically. i
with anoual capacity of | e e ! (@ Purchasing a new 50- ' That is to say, “The
34 emillion bricks (equal e $ Frvpe toader . . conversion cosfhicient =~ | ;

5 {Nanyuz|The Plant was builtin | Technical Internal {1,850.00 0246 [455.10 |Coal: |L.212 |1ce/1G, |2,000 [1G,000]12,564.04 |2.493 639216 (@ Adding a new grab 49,6200 8,400 Commerciat o The 2005.03.10 | Payback 14 year 12400 [10,00|Coal: [0.805 |tce/1] 98645 2,459.23 (I) Base year is in 2004. H

i 1992, which is a Process: Box busti 000 bee| beefat ’ \ @ Instalfing a drum screen loan project f— period Y4 . {000 (@ The data on the colsmn E

Hollow ltownship brick-making clay feeder 4 |ve . 50 2 to eliminating the has  12005.08.313 - comy ‘  bee of ' Business Profile’ come i

Brick Jenterprise with acreage |Box fly ash  |coal+fly - larger ke nodules existed been . on from field survey.

Plant  [4.002 ha. The Plant had |feeder-- ash (1) ’ 4 Lin raw material comple i bricks (@ Energy consumptions ;

fixed assets of 0.9 Roller mill-- [Extemnal [8000.00 {0246 |1,96800 |Power[0.070 [icel10, . ] @ Dealing with the 24-door| Entrustrmeny 0 |'¢d IRR 4920 % /2. Ipower:}0.066 |rcelt (physical quantity) come . !
million Yuvan (RMB) Double-shaft |combusti -1 000 bee| 7 anaular kifn by airtightness B i L oan accordi ! 0,00 from The Feasibility Study ]
with anaual capacity of byicer—Two- ve coal v Jand heas insulation g te Dbee fepon. f
24 million bricks (equal |siage de- +y ! Carrying away the the : ) ()The conversion "
1o common brick} airing ash{1) , backfilling clay in surface, ) _’“‘0"’“ . ’ . coefficients of intemal 1
before I‘CChnifal extuder—  f5 N168.00 0383 F140.94 then repairing the fif- Self- 226732 |- NPV 5106 | V10000 - |combustive coal and '
renovation. Aler - |niud column h . ) leakage fiue and kiln roof, Funding plan external combustive coal
technical senovation,  1ouper— . 4 lastly backfitling clay — were calculated according
The Plant has fixed Cutter— Sum 2,564.04 |C 1282 [ice/10, ) enough ramping completely. an.r-:lal [} Costof | 6403 ¥ tice C 0871 |teesl to their calovific value that
assets of 1.4 million Conveying total L f I 000 bee ' @ Installing a fly-ash feeder| Assistance CIeTiRY jeneTsy 0,00 is measured practically.
Yuan (RMB) with rmachine for consu and a mixer. and adding saving 0 bee . That is 10 say, “The .
annwal capacity O 20 [ recr pricy mption 30% fy-ash imo chay. prion'™ conversion coefficient = :
million bricks {equat 1o l dryer—Firing . ) Replacing a professional ' Practical calorific value of . ,
comman brick). Now the anmulic energy-saving fan which the fuel/ Calorific value of
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Xianyang' Brick: ‘

i i y- e v

Chagizn|Chatian Brick Plant, Tech: 1 Internal |4949.30 {0.643 |3,13240 |Coal: |E170G  |tce/10, |3,200 ]0,000[4,000.00 2493 |9972.01 } (D Firing brick with slap as | 58.7997 8,400 Commercizl 1] The 2005 03 10| Payback 1.7 year [3.500 |10,00|Coat. |0.87% |ice/1]| 1,092.00 272237 (1) Base year 1§ in 2004.

Brick |Maguan Town, Qindu | Process: Clay |combuosti 000 beef boesaf Internal combustive fuel by loan project |~ period ] 0,00 (2) The data oo the colump

Plant, |District was built in +Slag— ve coal l adding slag into raw has 2005.08.31 comm) 0 bee of 'Business Profile” come

Maqua |1985, whichisa Roller mill~ 1) ' ntaterial. been on from field survey.

n township and village  |Double-shaft [Exrernal |873.4) D643 156160 [Power J0.0B0  |ree/1D, ! 1@ Strengthening crushing . D jeomple IRR 39.00 % bricks power 10060 Jioel? @ Energy cansumptions

Town, |brick-making emerprise |mixer—De-  |combusti 000 bee| ) |of raw materials by Loan ted fa. 0,00 (physical quantiy) come

Qindu |with acreage 667 ha.  |airing ve coal ! {installing a high speed fine actordi 0 beel from The Feasibility Study

District { The Plant had fixed extruder— o) rofter mill. ng to Report.
assets of L0 million \Mud cotumn oo Tergar (0.983 25600 @ Swrengthening cnashing Self- sLesze | NPV 7013 | ¥ 10,000 @The conversion
Yuan (RMB)} wnl'f\. cutter— Wh ' |ofslag by installing a new Funding enoval coeflicients of internal
annual capacity of 32 - ) |high speed coal crusher. - ion combustive coal and
ilion bricks (equal to g::::ying o 100500 [C [1250 |wallo, : @g:‘n:;ing s new ducairion] Fansncil T fohen Costof | 703 | ¥iice C 0538 froen ma:“;"mmmm ot
common brick) before preen brick by total Eneigy 000 bee ! extruder, promoting Assisiance ene.r EY enerey 0.0 were calculated according
technical renovation, manual work ccmsu {  {vacuum extruding pressure saving w‘m:;; 0 boe 10 theiy calorific value tha
Afier technical —~Natural TpTHAT * {and ensuring high strength ption is measured practically.
renovation, The Plant drying-+ s {for green brick to shape That is to say, ‘The
has fixed assetsof 1.6 | .y ! il ing to conversion cosfficient =

7 |Dongjial The Plant was built in | Technieal Internal [3,443.23 0643 [2,214.00 [Coal: {1.230 [tceN1G, [2,000 [10,000{2.600.17 [2.493 6,482.23; (1) Firing brick with stag 50.1989 8,400 Commercial| 0 The 2005.03. 10 |[Payback L. year 12,200 |10,00[Coal: [0.898 |tce/i| 77239 1,925.57 (1) Base year is in 2004

o 2004, which is a joint- }Process: Clay jcombusti 000 bee heelat and fly-ash as Internal toan project |~ period 0 0,00 @ The data on the column

Constr stock enterprise with +8lag+ . vecoal l combustive fuel by has 2005.08.31 commy 0 bee; of ‘Business Profile’ come

ction  [acreage 8.404 ha. The |faulty coal~ J{1) ] Jadmixing slag and fly-ash been on from field survey.

Matcria{Plant had fixed assets of [ Double-shafl [Extornal 1382 58 0.643 [24600 [Power[0.070 ftce/10, ;  {into raw material. Entrustment| [ pl IRR 3641 % bricks| power: [0.051  [1ee/1 @ Energy corsumptions

Is 1.8 million Yuan (RMB)| mixer—High |combusti . 000 bee @ Reconstructing annular Loan ted /a. 0,00 (physical quantity) come

Ca., We|with annuzl capacity of speed rofler  [ve coal kiln accordi 0 bee] from The Feasibility Study

icheng |20 mitlion bricks (equal |mill—Two- |t | ® Buitding residual heat ng1o Report.

District o commaon brick) stagede- [ T usee 0 o383 [14018 utilization system. Sel- FEFCTH i NPV SEfL | ¥ 10,000 @The conversion

B before technical airing Wh , | ® Using fire-resistance and Funding renoval coefticients of internal

Shaanxifrenovation. After extruder— i heat-insulating sprayin, e ion combustive ¢oal and

Pravincfiechnical renovation, | Mug calumn Sum 2,600.17 |C 1300  }lcesl0, matersals for fn ::]] ; kﬁn Flna:mnal 0 plan Costof § 9003 ¥ lce c 0.94%  |ices1 external combustive coal

Je The Plant has fixed cutter— total EneTRy| 000 bee J and reducing air-leakage Assistance e‘rlc.rgy enegy 9,00 ~  |were calculated according
assets of 2.30 million 1o 0o consu and heat toss of kiln. savng consx:;‘;" Obeg 10 their calorific value that
Yuan (RMB} with Conveying pl ] @Constructing an new phion is measured practically.
annual capacity of 22 green brick by '} manpower dryer which can That is 1o say, ‘The
miflion bricks (equatto | oo 1 Yutilize the residual hea and conversion cogfficient =
8 |Pinglin [The Plant was built in | Technicat Intemna! }6,200.00 0.429 [2657.94 JCoal: [1.229 {tce/10, [3,000- |10,00013,847.60 {2493 1059207 (L) Reconstructing anputar | 49.7234 8,400 Commercial 0 The 2005.03.10 | Payback L. year  |3,300 {10,00]|Coal: [0.990 |Jrce/i| 74426 1.855.44 () Base year is in 2004.

I 2001, whichis a Process: Box |combusti 000 bee beefat j kiln toan project f~ period 9 0,00 (2 The data on the column

Tingwei |[township and village  |clay feeder+ |ve 1 Demolishing the original hag  |2005.08.31 comm 0 bee of ‘Business Profile’ come

Brick [|brick-making enterprise [Coal crushes |coal+slag 1 Xiln roof and side wall, been - Jon from field survey.

Plany, fwith acreage 4 669 ha. 1+ Coat Feeded () 1amping backfilling ¢lay comple brick . @ Energy consuraptions

Qindu | The Plant had fixed —~Roller miil [External [1.600.00 [0.643 [1,022 80 |Power[0.054 |icer10, again and reconstnucting Entrustment 0 ted IRE, 57.10 - 2. [power:[0.067 |werl (physical quantity) come

District Jassets of 0.5 million — Double- combusti . 000 bee the kiln roof can ensure Loan accordi 0,00 from The Feasibility Stady

"1Yuan (RMEB) with shaft mixer— |ve coal i |geod heat insulation and ng o 0 beel Report. ’
annual capacity of 30 | Twg-stage de-{(t) 1 |airtight performance, which the (@The conversion
million hm:l-(s {equal 1o Ryiring Toner M |420.00 o383 Tie0Ee ' w:l.l. attain the purpose of Sell. 227766 NFY 10041 | ¥ 10,000 coefficients of internal -
common brick) before  {airuder-+ h ' saving energy and Funding 10n — combustive coal and
technical renovation.  |vierfical mud . ]increasing output. — plan external combustive coal
Afier technical column cutter |**® 3.847.60 §C 1283 free/10, (@ Reconsinucting process F'"‘_"m"' e Costof | 8745 ¥ lhce c 1.057 frce] were calculated according
renovation, The Plant |~ e total energy 000 bee equipment Assistance encrgy enerey 0,00 to their calorific value that
has fixed nssets of 1.0 Lo oing consu ! | @ Purclusing a new toader saving consur 0bee s measured praciically.
million Yuan (RMB) |- e o raptior 1 | ® Purchasing a new two- puion That is to say, “The
with annual capacity of reen brick— . |stage de-airing extruder can conversion coefficient =
33 million bricks (equal | .o p ensure the guality of holiow Practical calorific vale of
9 |iangianf The Plant was built in | Technical Internal  |8,200.00 0,197 |1,61540 |Coal: |1.203 [ice/10, |3,100 [10,000]3,979.31 12493 19,920.4] (1) Constructing a new 496200 8,400 Commercial 0 The 2005.03.10] Payback 1 year 3,500 |10,00|Coak: [0.948 |ices1| 947.26 2,361.53 (D Base year is in 2004.

g Brick |2001, whichisa Process: Box [combusti : 000 bee beefat annular kiln with 28 doors loan project |~ period 0 0,00 (2 The data on the column

Plam, Jtownship and village clay feeder+ |ve slag Demolishing the original has 2005.08.31 comi O bee, of ‘Business Profile’ come

Qindu |brick-making enterprise |Hammer mill |(t) ! ¥iln and constructing a new been on from field survey.

Districe | with acreage 4.002 ha. §-+ Coal Feeder|External [2,440.00  [0.866 [2,113.04 [Power[0.081 [icefl0, © |?8-deor annular kiln Entustmem| 0 |somple IRR 54.55 % bricks{power: [0.065  |tce/t (@ Energy consumptions
'The Plant had fixed —Roller mi%h |combusti 1- 000 bee ' zccording to formal Loan ted fa. 0,00 (physical quantity) come
assets of 1.0 miftion —Double-  |ve coal . {standard drewings, at the accordi 0 bee from The Feasibility Study
Yuan (RMB) with shalt mixer— {() . same time, the quatity of the ng 1o Report.
annual capacity of 31 {Two-stage depower/M[655.00  [0.383 135087 o kiln should be controlled Seir- YT NPV | 11804 | ¥ 10,000 @ The conversion
million bricks (equfal te |airing ¥h strictly so a3 10 ensure good Funding renovat coefficients of internal
<common brick) before - heat insulaticn and airti; . 1en bustive coal and
technical renovation :::i:umn Sum 397931 |C {1284 [wceli0, \} pecformance, which wmgh! Financial 0 Jotan Costof | 6860 | ¥1mce [3 1013 [ice/) extermal combustive coal
Afer technical e~ total energy 000 bee| ‘ anain the purpose of saving Assistance crue_rgy energy 0,00 were calculated according
frenavation, The Plant |00 consu o [emevey and increasing saving °°_"s‘:;;" 0 beel 1o their calorific value that
has fixed assets of 1.5 Conveying P ‘ output. plon is meascred practically.
miflion Yuan (RMB) [ cpive for {  |© Purchasing a new Model That is to say. ‘The
with annual capacity of L ' 250 h mill, which can , . versi igient =

10 [Xi' an|The Plant was builtin | Technical®  |Internal |4,18507 [0.643 [2,69100 |Coal: [1.150 |wce/10, |2,600 ]10,000§3,209.08 |2.493 |8,000.23 (D) Standardizing of process | 39.6960 8,400 Commercial 0 The 2005.03, 10| Payback 1. year  |2,300 {10,0¢|Coal: |0.800 -fice/1] 1,022.73 2,549.66 (@ Base year is m 2004,

Lingzha] 1993, which is a Process: Box Jcombusti ' 000 bee beela ! flow, ' loan project |~ period 0 0,00 @ The data on 1he column

0 New [township and viltage  {clay feeder+ [ve coal (@ Reconstructing the 34- has  [2005.083% comm 0 bee| of *Business Profile’ come

Buildin brick-making enterprise |Coal crusher |{1) '. door annular kiln with main been ch from field survey.
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