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Brick Sector Replication Projects for Energy Efficiency (3) final Report

1. Foreword and Acknowledgement

1.1 Foreword

This document is the draft final report of the project referred to as Brick Sector Replication
Project for Energy Efficiency (3). The report assesses and summarizes the progress made using
the proposal dated November 28, 2004, which the Shenyang Hetai Building Material Technical
Consulting Co. Ltd. (hereafter the Contractor), submitted to the UNIDO HQs in response to the
Request for Proposal No. P. No. P. 2004/031-EG/CPR/99/G31 — Energy Conservation and GHG
Emissions Reduction in Chinese TVEs — Phase Il —Brick Sector Replication Project for Energy
Efficiency (3) to provide consultations and engineering services to 16 brick making plants in
Shenyang, Liaoning Province, China.

1.2 Acknowledgement

The contract is undertaken by the Contractor, with support from Liaoning Wall & Roof
Material Reform Office and Shenyang Wall & Roof Material Reform Office. Here we offer our
thanks to leaders of these offices and the project team members. At the same time we are very
grateful to Ms. Latrech, the Contract Officer and Dr. Enver Khan, the project Manager from
United Nations Industrial Development Organization (UNIDQ), Ms. Wang Guiling, Deputy
Director of the PMO, Mr. Zheng Ge, Project Assistant, Mr. Xu Litong, Senior Local Expert, Mr.
Wang Xiwu, Senior Administrator of the PIC, Wanghai, Xiongwei, Song Dongfeng and other
staff from Beijing Hongyuan company. It is with their support and supervision that the contract is
successfully carried out and accomplished.

IL. Project Overview

2.1 Project No.: UNIDO Contract No.05/030ml; P.O.No.16000799

2.2 Project Background

Funded by the Globe Environment Facilities (GEF), the project entitled “Energy
Conservation and Greenhouse Gas Emissions reduction in Chinese TVEs” aims at reducing
GHG emissions in China from TVEs in cement, brick, metal casting and coking sectors through ‘
promoting the energy efficiency. Project objectives include creating institutional mechanisms for ‘
barrier removal at the national, county, and enterprise level, building technical capacity for |
energy efficiency and product quality improvement in TVEs, and facilitating access to
commercial financing for TVEs in the four sectors.

Nine pilot plants in the four sectors have been selected for technology demonstration,
including Yongxing Shale Hollow Brick Plant in Sichuan Province and Xi’an Liucun Hollow
Brick Plant in Shaanxi Province. Technology renovation has been undertaken or is being
implemented at the pilot plants.

2.3 Project Objectives

This subcontract is intended to replicate the successful experiences and best practices of the
pilot brick plants by implementing technology upgrade to improve energy efficiency and product
quality at Tonggou No. 4 Brick Plant and other 15 non-pilot brick plants in Shenyang, Liaoning |
Province, China. |

For project replication in the brick sector, UNIDO and the Project Management Office
(PMO) of the Ministry of Agriculture have identified about 60 potential brick plants that are

Shenyang Hetai Building Material Technical Consulting Co. Ltd.
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Brick Sector Replication Projects for Energy Efficiency (3) : final Report

willing and qualified to participate in project replication. The scope of this subcontract will cover .
the 16 of these plants.

2.4 Project Tasks

The tasks under this contract consist of two parts. Part one involves consulting services for
the 16 replication plants, including carrying out a plant-level assessment, preparing a project
proposal and feasibility study, and setting up a plant-wide management system. Part two involves
engineering services to implement the 16 replication projects, including engineering design and
construction, equipment purchase and instailation, and personnel training.

It is stipulated in the contract that the contract period is 24 weeks formally starting from
March 13, 2005 when a project briefing meeting was chaired jointly by Ms. Latrech, Contractor
Officer of UNIDO, and the PMO in Bejjing.

2.5 Basis of the report

The report is drafted based on the following documents:

1) The contract signed between United Nations Industrial Development Organization and
Shenyang Hetai Building Material Technical Consulting Co. Ltd.

2) The proposal made by the Contractor

3) The inception report of the Contractor

4) Minutes of the briefing meeting dated March 11, 2005

5) Feasibility studies developed by the Contractor for the 16 participating plants
6) Letters from the 16 plants confirming the feasibility study

7) The Interim Report made by the Contractor

8) Installation and commissioning report by the Contractor

9) Basic information and data provided by the 16 plants

10) Practical status related to the technical renovation for energy efficiency in each of the
plants

111 Progress and results achieved

In accordance with the contract all the contract tasks shall be accomplished within a period
of 24 weeks. The contract was formally incepted on March 13, and has been implemented right
in line with the proposed work plan.

In accordance with the stipulation of the contract reached between UNIDO and the
Contractor on March 11, 2005, and the work plan confirmed at the project briefing meeting, the
Project was formally incepted on March 13, 2005. The overall contract duration is 24 weeks, and
the scope of work (tasks) involves two parts as mentioned above. The Contractor has
accomplished the tasks through 6 activities which are as follows:

Project inception — Project briefing
Task One: Technical Consultation Services

Activity 1: On-site investigation and assessment

Shenyang Hetai Building Material Technical Consulting Co. Lid.
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Brick Sector Replication Projects for Energy Efficiency (3) final Report

Activity 2: Develop feasibility study

Activity 3: Review feasibility study

Task Two: Engineering Services

Activity 4: Engineering design and equipment procurement (bidding) |
Activity 5: Project supervision, technical training, equipment installation,
Activity 6: Establishing management system, draft final report

Project Completion

Successful Indicator: Smooth operation of the project; acceptance of the project; draft final
report cleared

After 6 months work, all contract goals have been achieved, and services (including
consulting and engineering services) have been delivered by the contractor and accepted by the
16 plants. Detail progress and results achieved please see Annex 1: Letter of Acceptance issued
by thel6 plants, Annex 2: Project Progress and Achievement, Annex 3: M & E Form - Brick
Sector Replication Project (3), and Annex 4: Project Budget Allocation and Expenditure.

Below are quick overviews of the achievements of the project that can be readily compared
with the work plan as presented at the briefing meeting. A timetable of the further work to be
carried out is assessed. ‘

3.1 Project inception (briefing):
Date; March 13, 2005
Place: Beijing
Members: Mao Lifang, Gao Zejiang, Wang Jiyu, Liu Beiqun
Output: Inception report
Details of the briefing covered the following issues:
e Understanding of the project objectives and tasks
e Strategy, methods and measures to implement the project
® Project team
e Finalize the work plan and project schedule
@ Discuss issues concerned

e Detail requirements of the progress report

3.2 Task One; Technical Consultation Services

This task involves providing technical consultation services to the 16 plants; services include
conducting a comprehensive technical assessment, proposing approaches and measures for
energy efficiency, developing feasibility study, and devising production and energy management
systems.

Activity 1: Conduct on-site investigation, assessment, and ensure that the proposed
renovation measures/investment is agreed by the plant management

Date of completion: March 25, 2005 (2" week from the project formal inception)

Shenyang Hetai Building Material Technical Consulting Co. Lid.
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Brick Sector Replication Projects for Energy Efficiency (3) final Report
Venue: the 16 plants

Task members: all team members

Output: renovation measures/investment proposed, Letter of Commitment issued by each of
the 16 plants.

® Given that graphical locations of the 16 plants are scattered in different regions, the
Contractor overlapped the investigation and assessment simultaneously through its two groups to
accomplish the tasks in time. Each group was in charge of 8 of the 16 TVEs. Detailed
assignment are as below:

Group 1

Group leader: Wang Jiyn

Group Members: Liu Dongsheng, Wang I.ihua, Zhang Yong, Zhou Xijie, Cai Bin
Plants covered:

1) Tonggou No.4 Brick Plant, Sujiatun District, Shenyang

2) Tonggou No.3 Brick Plant, Syjiatun District, Shenyang

3) Tonggou Hollow Brick Plant, Shenyang

4) Mabei Brick Plant, Yuhong District, Shenyang

5) Shenyang Xihuan Hollow Brick Plan

6) Hollow Brick Plant, Waitoushan Town, Xihu District, Benxi City

7) Minsheng Brick Plant, Benxi

8) Mayi Brick Plant, Anshan

Group 2

Group Leader: Liu Beiqun

Group Members: Zhao Wei, Lv Zhanping, Xie Hongjie, Bi Yaxin, Zhang Fan
Plants covered:

9) Shenyang Wensheng Brick Plant

10} Qingshuitai Gaotang Hollow Brick Plant, Xinchengzi District,Shenyang
11) Shenyang Pingluo Building Material Plant

12) Dongbei Clay Brick Plant

13) Shenyang Gaokan Town No.6 Red Brick Plant

14) Tieling County Kangxing Red Brick Plant

15) Huangtukan Construction Materials Plant, Yuhong District,Shenyang
16) Dongsheshanzi No. 3 Red Brick Plant, Xinmin City

® The two groups started on-site investigation and assessment on March 13. Main issues
covered inciude the following (details see Feasibility Study developed by the Contractor dated
April 6 and 26 respectively )

Shenyang Hetai Building Material Technical Consulting Co. Lid.
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1) Production process

2) Production technology and equipment

3) Raw materials

4) Energy and power consumption

5) Products, output and product marketing

6) Labors and technical staff

7)  Ownership, fixed assets and financial status

® Based on the investigation, conduct the comprehensive analysis to the enterprise with
the technicians, including how to improve the product quality and the social economy
benefits, to reduce the energy consumption and the GHG emissions. Study the
feasibility, set the desired goal (data in production increase, energy conservation and
emissions reduction), and develop the technical renovation scheme suitable for the
enterprise. .

® The renovation measures and investment were proposed based on the investigation
aiming at increasing production social and economical benefits and energy efficiency
thereby reducing GHG emissions. All the measures and investment are practical and
feasible.

® The preliminary renovation measures and investment were consulted with the plant
management. The detailed lists of measures and investment for retrofitting the existing
technology and equipments are presented to them and the benefits brought about by the
renovation are introduced, therefore to help them have a clear idea about the purpose of
this project.

Through the above-mentioned activities, the management of each plant expressed their
commitments to provide co-financing to implement the project along with the progress. The
lowest agreed co-financing proportion is 4:1. (A co-financing commitment have been issued and
submitted to UNIDO and the PMO by the 16 plants)

Activity 2: Investigation and assessment, feasibility studies, draft framework of the
management system

Date of completion: April 13, 2005 (5" week from project inception)
Venue: Shenyang, Liaoning Province

Task members: All the team members

Output: Feasibility study

® All information and technical data collected during investigations at the 16 plants were
compiled and assessed; based on the investigation and consultation with the plant
management, finalized technical renovation plans and investments, and developed
feasibility study accordingly.

Chapters of the study are as the following:
Chapter 1 Preface
Chapter 2 Market Prediction

Chapter 3 Renovation Conditions

Shenyang Hetai Building Material Technical Consulting Co. Ltd.
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Chapter 4 Raw materials ‘

Chapter 5 Renovation Plan

Chapter 6 Measures to meet relevant environmental standards and requirements
Chapter 7 Assessment of safety and industrial hygiene issues

Chapter 8 Building structural fire protection

Chapter 9 Measures for energy conservation and rational utilization of resources
Chapter 10 Organization, personnel and staffing requirements

Chapter 11 Project implementation schedule

Chapter 12 Cost estimate and economic and financial analysis

Chapter 13 Engineering economic analysis

Annex: General layout; process flow diagram

® TFramework of the management system was also drafted according to practical
conditions of each of the plants.

Aectivity 3: Review feasibility study, finalize renovation plan
Date of Completion: Aprii 18, 2005 (6™ week from the inception)
Venue: Shenyang

Task Members: Sang Yong, Li Qingfan, Ni Youjun, Representatives from Wall & Roof
Material Reform Office and industrial associations at levels of Liaoning
Provincial Government and Shenyang Municipal All team members
Management staff of the plants

Output: Feasibility study for each of the 16 plants (See Feasibility Study Report submitted
by the Contractor on April 30, 2005 for details)

® In order to optimize the limited funds for updating the production thereby increasing
energy efficiency and reducing GHG emissions, an evaluation was specially conducted
on the measures and investments proposed in the draft feasibility study. Based on
comments and recommendations made at the evaluation meeting, the Contractor
finalized the study accordingly. All goals/targets for energy efficiency can meet the
requirement of the TOR and the Contract.

At the evaluation meeting, experts focused on the production process update,
restructure of products, reduction of energy and raw materials use, environmental
protection, production safety, project budget and the availability of the project’s
economical analysis, etc.

® The finalized feasibility study has been accepted by the 16 plants by issuing a Letter of
Confirmation respectively. All the co-financing requirement from the recipient plants
to the complete technical renovation project budget is over 4:1(includes technical
services and equipment procurement, details see Annex 5: Project Feasibility Study).

3.3 Task 2; Engineering Services

Provide engineering services for the renovation project of each of the 16 plants, including
engineering design, construction, equipment procurement and installation, and technical training.

Activity 4: Conduct engineering design, assistant the plant management in construction

Shenyang Hetai Building Material Technical Consulting Co. Ltd,
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preparation and equipment procurement (bidding)
Date of Completion: May 20, 2005 (10" week from the inception)
Venue: Shenyang and the plants
Output: Engineering drawings, orders/contracts of equipment procurement

® Conduct engineering design in accordance with the feasibility study and the proposed
project plan.

The design involves various engineering professions, ¢.g. production process, thermal
engincering, mechanical engineering, civil engineering and electronic engineering and
investment budget depending on practical conditions of each plant. In the design, all technical
standards and codes adopted are the currently effective ones in China. The assessment and
approval of the design were conducted strictly according to the standard procedures.

The Contractor facilitated the plants in procuring equipment after submitting the designing.

Interim Progress Report
Date of submission: 13th week (June 10, 2005)

Main contents: Reported briefly all activities conducted by the contractor to execute the
contract tasks and the next step planning. In the report, it focused on activities related to
engineering designing/drawings, equipment procurement and project co-financing by the plants
as well. (Please refer to Interim Report submitted by the contractor on June 16, 2005 for a
scanned copy of the orders/contracts)

Activity 5: Project supervision, co-financing placement, technical training, equipment
installation, commissioning and trial operation

Date of completion: Week 20 (July 26,2005)
Venue: Shenyang, the 16 plants

Task members: All team members, officials local from local Wall Material Reform Office
and local industrial associations, the management, equipment operators of
the participating plants and technicians of equipment providers

Output: On-site supervision and technical training delivered thereafter ensuring the project
construction conducted smoothly, equipment installed and commissioned
by team members; co-financing placed timely by the plants.

Activities conducted within this period are as the following.

® On-site supervision: Experts/team members (of various technical professions) were
assigned to deliver on-site technical supervision in line with the construction progress
to solve technical problems encountered on-site.

® Technical training: Along with the construction progress, two technical training were
delivered. The first training was post training focused on mainly equipment operators,
and the second one was for the management of the plants.

» Training One:
Trainees: Equipment operators

Venue:  The 16 plants
Time: During the on-site technical supervision

Trainers: Gao Zejiang, Wang Jiyu, Liu Beiqun, Liu Dongsheng, Zhao Wei, Lv

Shenyang Hetai Building Material Technical Consulting Co. Ltd.
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' Zhanping and Wang Lihua

Topics of training:
1) How to deal with problems encountered during the production?
2} Routine maintenance of production machines
l 3) Firing system control of a Hoffman kiln
4) Crash program of a Hoffman kiln
5) Maintenances and repair of production equipment

I‘ 6) Notices on improving product quality — new production technology and
equipment for energy efficiency

» Training Two
Trainees: The management of the 16 plants

Venue:  Shenyang, Liaoning, China

I Time: week 20 (July 24-26, 2005)
Trainers: Gao Zejiang, Wang Jiyu, Liu Dongsheng, and Wang Lihua
Topics of training:

l 1) Current status of brick production in China and local and international
development trends of new production technology

2) National industrial policy and incentive measures related to brick production
3) Technical process deployment in brick production
l - 4) Production management
5) Prerequisites and measures for product quality improvement
6) Essentiality to improve employees’ accomplishment
7) Establishment of a modern enterprise’s management system

l Equipment Installation and Commissioning Report
Submission Date; the 20™ week (July 30, 2005)

Content:

The report includes all the activities before the drafting of the report and the detailed
l arrangement for the next step work, emphasizing on the installation and commissioning of the
equipments and relevant data, also the use of the budget.

Some equipment needs to be installed and commissioned along with the construction
progress. The equipment commissioning was conducted in an order of individual commissioning
firstly, no-load trial running of the whole line secondly, and full-load trial running at last.

l Details of equipment installation and commissioning please see Equipment Installation &
Commissioning Report submitted by the contactor on September 8, 2003.

Activity 6: Assist the plant in establishing management system (or strengthen the existing
system if one already exists), monitor co-financing from the plants, and draft final report

l Shenyang Hetai Building Material Technical Consulting Co. Ltd.
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Date of completion: August 13, 2005 (Week 22)

Venue: Shenyang, participating plants
Participants: Mao Lifang, Gao Zejiang, Wang Jiyu, Liu Beiqun, Cai Bin and Zhang Fan
Output:

® Modern management system

Based on the framework of the production/energy management system developed during
Activity 2, systems that suits practical situation and conditions of each plant have been
developed so as to improve the current practices of production management, energy management,
quality inspection, personnel training, and other areas that may require attention.

Rules and regulations of the system include
a) Regulations for workers and staff
b) Administrative provisions for energy conserving measures
¢) Workshop administrative provisions
d) Equipment management rules
e) Product quality control regulations
f) Financial system
g) Personnel Administration and labor management
h) Operation manual

Project Completion: Smooth operation of the project, acceptance of the project, final
report

Date of completion: By the end of 2005 (Week 28)

Venue: Shenyang, participating plants
Task members: Mao Lifang, Gao Zejiang, Wang Jiyu and Liu Beiqun
QOutput: Letter of Acceptance issued by the 16 plants

® Project acceptance

It will take about two weeks for the new production line from trial to smooth operation. The
successful indicator of the project covers designed output and product quality after 72 hours (or
two weeks) operation with a full load, and all results are in line with targets stipulated in the
TOR. Project of each of the 16 plants is examined and accepted in accordance with the indicator.
In addition, results of the project should also meet with currently effective Chinese codes and
regulations related to environmental control and production safety.

Details of project results for energy efficiency and GHG emissions reduction see Annex 2:
Project Progress and Achievement, and Annex 3: M & E Form - Brick Sector Replication Project

(3.
® Final report

A draft final report, which would be considered final only after having been cleared by
UNIDO and the PMO, summarizing all activities and results achieved along with all the outputs,
will be submitted to UNIDO and the PMO.

Shenyang Lletai Building Material Technical Consulting Co. Ltd.
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IV Project Budget Allocation and Expenditure

It is stipulated in the contract that the total budget for this subcontract is US$192,000, or
US$12,000 apiece for a total of 16 brick plants. The budget allocation should be such that the
consulting services and engineering services comprise 30 percent of the total budget, while 70
percent is reserved for equipment purchase and construction for the beneficiary plants.

Engineering construction of all the 16 plants has been accomplished, all equipment
introduced for the technical renovation project have been installed and commissioned by the
Contractor. Up to now, all support for equipment procurement and engineering construction to
the beneficiary plants by the project (account for 70% of the project budget) have been placed
through the Contractor.

The total project investment at the 16 plants is US$1,368,370. Among which, US$192,000
is directly supported by the project, and US$1,176,370 is co-financed by the recipient plants. The
average co-financing from the plants to the complete technical renovation project budget is
6.13:1 (includes technical services and equipment procurement). Details please see Annex 4:
Project Budget Allocation and Expenditure.

V Economic Profit and Social Benefit Generated

® Economic profit

After the completion of the project, the total annual production capacity of the 16 pilot
plants in Shenyang will reach to 621.5 million common bricks equivalent, 51.3 million more
than that before the renovation. The gross investment of the project is US$1,368,370 , among
which US$192,000 are from GEF project, and US$1,176,370 from co-financing by the plants.
The average co-financing from the recipient plants to the complete technical renovation project
budget is 6.13:1 (includes technical services and equipment procurement).

After the technical renovation, the plants achieved extraordinary economic benefits, with
the consumption of coke and electricity being reduced, the product quality improved, the
production management standardized, and the production cost lowered by 6%. The technical
and economic analysis indicates that the average payback period is 0.71 year, with the shortest
being 0.52 year and the longest 1.03 years.

@ Social Benefit
-- Direct energy savings at the plants

The testing data gathered from the production process after technical renovation reveals that
the average comprehensive energy (including coal and power) consumption per unit of product is
1.29 tce per 10 thousand bricks common equivalent, saving 14,792 tce and reducing 36,877 tons
of GHG emissions annually.

-- Social impact

During the implementation of the contract, the Contractor cooperates closely with the local
government, trade associations and the media concerned to promote the publicizing of energy
conservation and GHG emissions reduction, thereby helping local plants understand fully the

Shenyang Hetai Building Material Technical Consulting Co. Ltd.
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co-existing relationship between natural resources and humankind, and the importance of energy
efficiency. By implementing the project, experience in energy conservation and GHG emissions
reduction have been accumulated, and the best practices have been disseminating within other
plants subsequently. Social impacts of the project include the following.

1) The EE technology, production processes and equipment piloted by the project have been
listed in “The 11™ 5-year Economic Development Plan” by Liaoning Provincial Wall
Materials Reform Office;

2) A special report entitled “The Implementation of Subcontract of Brick Sector Replication
Projects for Energy Efficiency (3) in Shenyang” (GEF/UNIDO Project: Energy Conservation
and GHG Emissions Reduction in Chinese TVEs — Phase II) was delivered at the annual
meeting of Liaoning Provincial Wall Materials Association attracting great attention of the
participants;

3) Series report of the project was circulated by magazines namely “Liaoning Construction
Materials” and “Liaoning Wall Materials”, and a special report entitled “The promotion of
EE technology and production process of the GEF/UNIDO Project: Energy Conservation and
GHG Fmissions Reduction in Chinese TVEs — Phase II” is scheduled to be published on a
national level, professional magazine — “World of Brick and Tile” in the coming year;

4) 6 non-replication plants have been leveraged by the project to renovate their production for
energy efficiency. A total of US$59,000 investment has been made by the plants, and
achieved good results.

All local parties concerned express that, in years to come, they will keep on conducting
technical renovation for EE and GHG emissions reduction by further disseminating the pilot
technology and best practices thereby improving the effective use of resources and protection of
environment and making contribution to on global environmental protection and energy
conservation.

VI Completion of the Project

The goal of the project has been successfully achieved.

The implementation of the project brings about significant economic profits and social
benefits.

) Economic profits: By updating production technology, the project helps local plants to save
energy and reduce production cost directly, thus generating generous profits for enterprises;

Social benefits: It contributes to resources economization, environmental protection, and
benefits to favorable living conditions for the descendants.

Shenyang Hetai Building Material Technical Consulting Co. Ltd.
11




Annex 1 Letter of Acceptance issued by the plants

Tonggou No.4 Brick Plant, Sujiatun District, Shenyang

Letter of Acceptance

December 10, 2005

To whom it may concern

This is to confirm, on Behalf of the plant, Tonggou No.4 Brick Plant,
Sujiatun District, Shenyang, that the technical consulting and engineering
services stipulated in the GEF/UNIDO contract (Contract NO. ) for our
technical renovation project for energy efficiency has been fully delivered
by the contractor, Shenyang Hetai Building Material Technical Consulting
Co. Ltd., and has been duly accepted by the plant. The project has been
fully completed and operating smoothly thanks to the hardworking of the

contractor.
Services delivered include the following;:

1) Project Feasibility Study

2) Engineering design and equipment procurement

3) Project supervision, technical training, equipment installation and
Commissioning

4) Establishing management system

For the plant (name of the plant):

Tonggou No.4 Brick Plant, Sujiatun District, Shenyang

Signature of the legal representative: ﬂ%(&/g



Hollow Brick Plant, Waitoushan Town, Xihu District, Benxi City

Letter of Acceptance
December 10, 2005

To whom it may concern

This is to confirm, on behalf of the plant, Hollow Brick Plant,
Waitoushan Town, Xihu District, Benxi City, that the technical consulting
and engineering services stipulated in the GEF/UNIDO contract (Contract
NO. ) for our technical renovation project for energy efficiency has been
fully delivered by the contractor, Shenyang Hetai Building Material
Technical Consulting Co. Ltd., and has been duly accepted by the plant.
The project has been fully completed and operating smoothly thanks to the

hardworking of the contractor.
Services delivered include the following:
1) Project Feasibility Study
2) Engineering design and equipment procurement
3) Project supervision, technical training, equipment installation and
Commissioning

4) Establishing management system

For the plant (name of the plant):

Hollow Brick Plant, Waitoushan Town, Xihu District, Benxi City

™~ \ \
Signature of the legal representative: ;g ,)})Q Jﬁ_,



Shenyang Wensheng Brick Plant

Letter of Acceptance
December 10, 2005

To whom it may concern o

This is to confirm, on behalf of the plant, Shenyang Wensheng Brick
Plant, that the technical consulting and engineering services stipulated in
the GEF/UNIDO contract (Contract NO. ) for our technical renovation
project for energy efficiency has been fully delivered by the contractor,
Shenyang Hetai Building Material Technical Consulting Co. Ltd., and has
been duly accepted by the plant. The project has been fully completed and
operating smoothly thanks to the hardworking of the contractor.

Services delivered include the following:

1) Project Feasibility Study

2) Engineering design and equipment procurement

3) Project supervision, technical training, equipment installation and

Commissioning

4) Establishing management system

For the plant (name of the plant): ~ Shenyang Wensheng Brick Plant

Signature of the legal representative: %&/ %



Qingshuitai Gaotang Hollow Brick Plant, Xinchengzi District, Shenyang

Letter of Acceptance
December 10, 2005

To whom it may concern

This is to confirm, on behalf of the plant, Qingshuitai Gaotang Hollow
Brick Plant, Xinchengzi District, Shenyang, that the technical consulting and
engineering services stipulated in the GEF/UNIDO contract (Contract NO. )
for our technical renovation projectlfor energy efficiency has; been fully
delivered by the contractor, Shenyang Hetai Building Material Technical
Consulting Co. Ltd., and has been duly accepted by the plant. The project has
been fully completed and operating smoothly thanks to the hardworking of

the contractor.

Services delivered include the following:
1) Project Feasibility Study

2) Engineering design and equipment procurement

Commissioning

4) Establishing management system

For the plant (name of the plant):

Qingshuitai Gaotang Hollow Brick Plant, Xinchengzi District, Shenyang

Signature of the legal representative: % { 5@\\

_. 3) Project supervision, technical training, equipment installationand . . = .




Shenyang Pingluo Bliilding_Materials Plant

l - Letter of Acceptance
December 10, 2005

To whom it may concern
l This is to confirm, on behalf of the plant, Shenyang Pingluo Building
Materials Plant, that the technical consulting and engineering services
I stipulated in the GEF/UNIDO contract (Contract NO. ) for our technical
renovation project for energy efficiency has been fully delivered by the
contractor, Shenyang Hetai Building Material Technical Consulting Co.
' Ltd., and has been duly accepted by the plant. The project has been fully
completed and operating smoothly thanks to the hardworking of the

contractor.

l Services delivered include the following:
1) Project Feasibility Study
2) Engineering design and equipment procurement
.. — ... 3).Project supervision, technical training, equipment.installation and . -
Commissioning

4) Establishing management system

For the plant (name of the plant):

Shenyang Pingluo Building Materials Plant

Signature of the legal representative: ;& i 71




Shenyang Xihuan Hollow Brick Plant

l Letter of Acceptance
December 10, 2005

To whom it may concern
l This is to confirm, on behalf of the plant, Shenyang Xihuan Hollow
Brick Plant, that the technical consulting and engineering services
l stipulated in the GEF/UNIDO contract (Contract NO. ) for our technical
renovation project for energy efficiency has been fully delivered by the
contractor, Shenyang Hetai Building Material Technical Consulting Co.
l Ltd., and has been duly accepted by the plant. The project has been fully
completed and operating smoothly thanks to the hardworking of the

contractor. .
' Services delivered include the following:
1) Project Feasibility Study
2) Engineering design and equipment procurement
l_ —_— 3) Project supervision, technical training, equipment installation and
Commissioning

4) Establishing management system

For the plant (name of the plant):

Shenyang Xihuan Hollow Brick Plant

Signature of the legal representative: J ﬁ% ﬁ,}




Shenyang Dongbei Red Brick Plant

Letter of Acceptance
December 10, 2005
To whom it may concern }

This is to confirm, on behalf of the plant, Shenyang Dongbei Red
Brick Plant, that the technical consulting and engineering services
stipulated in the GEF/UNIDO contract (Contract NO. ) for our technical
renovation project for energy efficiency has been fully delivered by the
contractor, Shenyang Hetai Building Material Technical Consulting Co.
Ltd., and has been duly accepted by the plant. The project has been fully
completed and operating smoothly thanks to the hardworking of the
contractor.

Services delivered include the following:

1) Project Feasibility Study

2) Engineering design and equipment procurement

3) Project supervision, technical training, equipment installation and

Commissioning

4) Establishing management system

For the plant (name of the plant): Shenyang Dongbei Red Brick Plant

Signature of the legal representative: é/\ /:}h/ ,ezg




Shenyang Gaokan Town No.6 Red Brick Plant

Letter of Acceptance
December 10, 2005

To whom it may concern

This is to confirm, on behalf of the plant, Shenyang Gaokan Town
No.6 Red Brick Plant, that the technical consulting and engineering
services stipulated in the GEF/UNIDO contract (Contract NO. ) for our
technical renovation project for energy efficiency has been fully delivered
by the contractor, Shenyang Hetai Building Material Technical Consulting
Co. Ltd., and has been duly acceptéd by the plant. The project has been
fully completed and operatiﬁg smoothly thanks to the hardworking of the

contractor.
Services delivered include the following:
1) Project Feasibility Study
2) Engineering design and equipment procurement
3) Project supervision, technical training, equipment installation and
Commissioning

4) Establishing management system

For the plant (name of the plant):

Shenyang_Gaokan Town No.6 Red Brick Plant

N

Signature of the legal representative: ’6U‘\




Tieling County Kangxing Red Brick Plant

Letter of Acceptance
December 10, 2005

To whom it may concern

This is to confirm, on behalf of the plant, Tieling County Kangxing
Red Brick Plant, that the technical consulting and engineering services
stipulated in the GEF/UNIDO contract (Contract NO. ) for our technical
renovation project for energy efficiency has been fully delivered by the
contractor, Shenyang Hetai Building Material Technical Consulting Co.
Ltd., and has been duly accepted by the plant. The project has been fully
completed and operating smoothly thanks to the hardworking of the

contractor.
Services delivered include the following:
1) Project Feasibility Study
2) Engineering design and equipment procurement
3) Project supervision, technical training, equipment installation and
Commissioning

4) Establishing management system

For the plant (name of the plant):

Tieling County Kangxing Red Brick Plant

Signature of the legal representative: /-"?‘; {l%.'
&




Tonggou No.3 Brick Plant, Sujiatun District, Shenyang

Letter of Acceptance
December 10, 2005

To whom it may concern
This is to confirm, on behalf of the plant, Tonggou No.3 Brick Plant,

Sujiatun District, Shenyang, that the technical consulting and engineering
services stipulated in the GEF/UNIDO contract (Contract NO. ) for our
technical renovation project for energy efficiency has been fully delivered
by the contractor, Shenyang Hetai Building Material Technical Consulting
Co. Ltd., and has been duly accepted by the plant. The project has been
fully completed and operating smoothly thanks to the hardworking of the

contractor.
Services delivered include the following:
1) Project Feasibility Study
2) Engineering design and equipment procurement
3) Project supervision, technical training, equipment installation and
Commissioning

4) Establishing management system

For the plant (name of the plant):

Tonggou No.3 Brick Plant; Sujiatun District, Shenyang

Signature of the legal representative: }7 ,& Z é



Tonggou Hollow Brick Plant, Shenvang

Letter of Acceptance
December 10, 2005

To whom it may concern

This is to confirm, on behalf of the plant, Tonggou Hollow Brick Plant,
Shenyang, that the technical consulting and engineering services stipulated
in the GEF/UNIDO contract (Contract NO. ) for our technical renovation
project for energy efficiency has been fully delivered by the contractor,
Shenyang Hetai Building Material Technical Consulting Co. Ltd., and has
been duly accepted by the plant. The project has been fully completed and

operating smoothly thanks to the hardworking of the contractor.
Services delivered include the following:
1) Project Feasibility Study
2) Engineering design and equipment procurement
3) Project supervision, technical training, equipment installation and
Commissioning

4} Establishing management system

For the plant (name of the plant):

Tonggou Hollow Brick Plant, Shenyang

Signature of the legal representative:. (
e ’i % Foo
4




Huangtukan Construction Materials Plant, Yuhong District, Shenyang

Letter of Acceptance
December 10, 2005

To whom it may concern

This is to confirm, on behalf of the plant, Huangtukan Construction
Materials Plant, Yuhong District, Shenyang, that the technical consulting
and engineering services stipulated in the GEF/UNIDO contract (Contract
NO. ) for our technical renovation project for energy efficiency has been
fully delivered by the contractor, Shenyang Hetai Building Material
Technical Consulting Co. Ltd., and has been duly accepted by the plant.
The project has been fully completed and operating smoothly thanks to the

hardworking of the contractor.
Services delivered include the following;
1) Project Feasibility Study
2) Engineering design and equipment procurement
3) Project supervision, technical training, equipment installation and
Commissioning

4) Establishing management system

For the plant (name of the plant):

Huangtukan Construction Materials Plant, Yuhong District, Shenyang

/"
Signature of the legal representative: _ &,{%/é%



Dongsheshanzi No.3 Red Brick Plant, Xinmin City

Letter of Acceptance
December 10, 2005

To whom it may concern

This is to confirm, on behalf of the plant, Dongsheshanzi No.3 Red
Brick Plant, Xinmin City, that the technical consulting and engineering
services stipulated in the GEF/UNIDO contract (Contract NO. )} for our
technical renovation project for energy efficiency has been fully delivered
by the contractor, Shenyang Hetai Building Material Technical Consulting
Co. Ltd., and has been duly accepted by the plant. The project has been
fully completed and operating smoothly thanks to the hardworking of the

contractor.
Services delivered include the following:
1) Project Feasibility Study
2) Engineering design and equipment procurement
3) Project supervision, technical training, equipment installation and
Commissioning

4) Establishing management system

For the plant (name of the plant):

Dongsheshanzi No.3 Red Brick Plant, Xinmin City

Signature of the legal representative: /f )’53'% K
T



Mabei Brick Plant, Yuhong District, Shenyang

Letter of Acceptance
December 10, 2005

To whom it may concern
This is to confirm, on behalf of the plant, Mabei Brick Plant, Yuhong

- District, Shenyang, that the technical consulting and engineering services
stipulated in the GEF/UNIDO contract (Contract NO. ) for our technical
renovation project for energy efficiency has been fully delivered by the
contractor, Shenyang Hetai Building Material Technical Consulting Co.
Ltd., and has been duly accepted by the plant. The project has been fully
completed and operating smoothly thanks to the hardworking of the

contractor.
Services delivered include the following:
1) Project Feasibility Study
2) Engineering design and equipment procurement
3) Project supervision, technical training, equipment installation and
Commissioning

4} Establishing management system

For the plant (name of the plant):

Mabei Brick Plant, Yuhong District, Shenyang

Signature of the legal representative: % ;7 7}( 77/_}




Minsheng Brick Plant, Benxi City

Letter of Acceptance
December 10, 2005

To whom it may concern

This is to confirm, on behalf of the plant, Minsheng Brick Plant, Benxi
City, that the technical consulting and engineering services stipulated in the
GEF/UNIDO contract (Contract NO. ) for our technical renovation project
for energy efficiency has been fully delivered by the contractor, Shenyang
Hetai Building Material Technical Consulting Co. Ltd., and has been duly
accepted by the plant. The project has been fully completed and operating
smoothly thanks to the hardworking of the contractor.

Services delivered include the following:

1) Project Feasibility Study

2) Engineering design and equipment pro.curement

3) Project supervision, technical training, equipment installation and

Commissioning |

4} Establishing management system

For the plant (name of the plant):  Minsheng Brick Plant, Benxi City

3 /
Signature of the legal representative: ( ;’J 1’%4:
L2




Mayi Brick Plant, Anshan

Letter of Acceptance
December 10, 2005

To whom it may concern

This is to confirm, on behalf of the plant, Mayi Brick Plant, Anshan,
that the technical consulting and engineering services stipulated in the
GEF/UNIDO contract (Contract NO. ) for our technical renovation project
for energy efficiency has been fully delivered by the contractor, Shenyang
Hetai Building Material Technical Consulting Co. Ltd., and has been duly
accepted by the plant. The project has been fully completed and operating

smoothly thanks to the hardworking of the contractor.
Services delivered include the following:
1) Project Feasibility Study
2) Engineering design and equipment procurement
3) Project supervision, technical training, equipment installation and
Commissioning '

4) Establishing management system

For the plant (name of the plant): Mayi Brick Plant, Anshan

Signature of the legal representative: 2_ f%’



Annex2: Project Progress and Achievement
R ] Time (Week) |
No. Task/Activity Participants Qutput [2 7374 6 |78 lofJwolululuvlulisfw]wvls]ww|ao]a]2]n]
1 | Project Inception; Briefing xao Lifang, Gao Z.ejmng, Bricfing ﬁmflfim;g;?mv | :
ang Jivu, Liu Beiqun report ’ '
Activityl: Mao Lifang, Gao Zejiang !
On-site investigation, plant Group 1; Wang Jiyw, Zhang | Technical !
assessment and ensure that the Yong, Cai Bin, Wang Lihua, | renovation Completed on
proposed renovation Liu Dongsheng, Zhou Xijie | plan, Letter of March 25th, 2005
measures/investment is agreed Group2: LiuBeiqun, Lv | Confimmation ]
by the plant management Zhanping , XieHongjic,Zhao | (co-financing} j
Wei, Zhang Fan, Bi Yaxin !
Activity 2: : Mao Lifang, Gao Zejiang Draft ;
Investigation and assessment, Group 1: Wang Jiyy, Zhang | feasibility |
feasibility studies, draft project Yong, Cai Bin, Wang Lihua, | study \ Completed on
Task 1 proposals and framework of the Liu Dongsheng, Zhou Xijie, ‘ April 13, 2005
2 management system Group 2: Lin Beiqun, Lv ,
Consulting Zhanping ,XieHongjie,Zhao !
Services Wei, Zhang Fan, Bi Yaxin j
Activity 3: Evaluation experts: Evaluation !
Review feasibility study, finalize | Li Qingfan, Sang Yong, comments l
renovation plan Ni Youjun .F Completed on
Mao Lifang, Gao Zejiang : April 18, 2005
Group 1: Wang Jiyu, Zhang ,
Yong, Cai Bin ;
Wang Lihua, Liv Dongsheng, |
Zhou Xijic
Group 2: Liu Beiqun, Lv ,
Zhanping , XieHongjie Zhao
. Wei, Zhang Fan, Bi Yaxin
Activity 4:  Conduct engineering  Mao Lifang, Gao Zejiang Enginesring 71 .
design, assist the plant \Group 1: Wang Jiyu, Liu drawings, \ Completed on
management in preparing project  [Dongsheng, Wang Lihua, i May 20, 2005
construction and equipment Zhang Yong, Zhou Xijie N Date of completion
procurement bidding Group 2: Liu Beiqun, Lv Progress report (Progress report).
Zhanping , XieHongjic,Zhao , May 30, 2005
) Wei, Zhang Fan, Bi Yaxin ]
Aciivity 5: Supervise project Mao Lifang, Gao Zejiang Completion of Completed
Task 2: | construction; place co-firancing; JGroup 1: Wang Jiyu, Liu lengineering — on July 10,
3 deliver technical training; Dongsheng, Wang Lihua,  works, § 2005;
Enginct:rmg[ conduct equipment installation,  [Zhang Yong, Zhou Xijie Instatlation and ; {Installation
Services commissicning aod trial Group 2: Liu Beiqun, Lv commissioning X report
operation Zhanping , XieHongjie Zhao report : Conpleted
Wei, Zbang Fan, Bi Yaxin ! on July 30,
t 2005)
Aclivity 6: Assist the plant in ao Lifang, GaoZcjiang Modem Completed on
establishing a management Group 1: Management { September 10,
system (or strengthen the 'Wang Jiyu, Cai Bin system, i 2005
existing system if onc already ~ [Group 2: i
exists), monitor co-financing F..iu Beiqun, Zhang Fan Draft final }
placement and draft final report report |
Project completion: " Mao Lifang, Gao Zejiang Project I
Smooth operation of the project, acceptance [Group 1: Wang Jiyu completion ; |
4 of the project, draft final report Group 2: Liu Beiqun and 31 Completed on
: hand-over, ; September 24,
final report i 005
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Annex3: M & E Form - Brick Sector Replication Project (3) - Shenyang

TE Boscll
Technical Process Energy ! Froject Investment ; Anticipated Results
No. TVEs Business Proflle |and Major Energy-| o l
Ko Energy Type consumption [Conversion] Energy E Output Before Total coz coO2 Proposed Technical
use Equipments (physical Factor | use (tce nergy Use/Unlt Product i energy |Coefficlen| Emissions { ; Renovation Total{ RMB| GEF Others{ RMB Y Preject Status | Start-end Ene Re
(tee} Renovation ¥ 10,000 Financial Evaiuatio Production after ey [ COL emission ‘marks
ldoal‘ quantity) use (tce) 1 (Va) . ,000) | (USS) 10,000) date i i renovation Energy Use/Unit Product Savings | Reduction [83]
Acollectively |12y 2nd ooal cinders . : (tcein.} (ts,)
mzdecc;;r;ﬁsc’ mixed in B cased cnn:::iﬁve 3.858.40 10000 3.858.40|Coal: 146 tee/10,300 ;i;;:;::i:;r:yﬂem . &Ix
y ,898. R ,858. : . i
established in o meal feeder ooy bee (2] 2. enlarge the Hoffman commetcizl Payback a2 | % ‘
Torggou |19, with fixed [(2i%c0 9042 dual: kiln by building 8 extra foan period ' e Coal: 123 tef10,000 boe
No.4 Brick |assets of spindle mixers; then Extema]. tee/ 10,000 chambers;
[ [P $120,000. Output S:sc“\:z: double- m‘z‘:;““ €00 Pawer: aog > 3. Jetrofit the kil entrustment
. um T
Supistun - [before the extruder. oxtruded 2650 10000beet | 402041 | 2493 | 10,022 88 |1 [Poduce power 57 loan: ) March - RR §3.63 % Power: 005 1ee/10,000 bee
District, Tenovation: 26.50 o £ . capacitance enhancing 12,000 accomplished - 3,400 j
v columms cut o[ PORETATWVE 423.09 0383 16201 . August, 2005 g % 10000 beefa. 30626 2010.01
Shenyang | M bricks common i . deyices (PCED) on funds du 47 ¥ 10000 '
cquivalen; | Poen bricks: air moiors 4 NPV 15439 | %
Total cmploy‘zm: dried green bricks e 5.introduce a new
140 fired in & Hoffman | Sum total 4,02041(" B 1.5 e/ 10,000 ; o ]
020, ) . cnergy efficient air . . Cost of
iln, consumption bee public subsidy| ost of energy| C en
blower st 55.82 | RMBfce R 128 toe/10,000 bee
A private owned clay and coal cinders]Internal # consumption ,
enterprise mixedina cased  |combustive 4,875 Lood|  4.987.50Coal: 143 1oe/16:000 1. fenew the ooal - ;
established in raw-meal feeder  {coal (1) ™ boe cinder grinding system | ~ commercial Payback - i
Hollorw Brick| 1994, with fixed | (Tixe0) and 3 dual- {Erqgmal 2. rotzafit the Hoffman foan period ' o Coa: 1.26 tce/10,000 bee
Plent, assets of spindle mixers; then | combustive . tee/10,000 N )
Waitoushan |$453 0?)0 Output fed intoa double- [aqal (1) 0.00 Powes: 06 e 3. Introduce reactive entrustment .
2 |town, Xt [befora the stage vacuum 3 . payer capacitaitce loan R B AU Power. 005 tce/10,000 boe
Distict,  |renovation: 35 |Fnuder; extnuded  [PoweMWh sss7e 0383 2401 500 10000beefaf | 5,20151 [ 2493 | [2.967.37 compensation devices | 51 11,900 accomplished | , M- ]
Bems City | bricks commen | 01UEnS et into on the tmnsformer funds due | 41 August, 2005 INPY Joozz | %1000 [ 3500 x 10000 beela 61351 1.554 42
: bricks; air 4. intreduce a new RMB
equivalent/a.; green > 3
Total employees: f_ne;i_g:ee:lbfr;cks Sum tatal 520151 C energy ) 149 1¢&/ 10,000 bmm'gyluw“efﬁclem air j
140 red in a Hoffioan consumption e public subsidy| Costoleremy] 7 ) C erergy
kitn. saving RMB/tce comsanption. 3 16¢/10.000 b
. Tay and coal cinders{ Internal attsum|
A privat © i
Pty owned | ixedina cased  |combustive 7,870.5 rood 7,070 50lcoar .43 Lee/10.000 1. senew the coal . >
terprise, A b ; ol commercial Payback k
established n |0l feedler - fooal (0 : cinder grinding system Joan y a1 | fear Coal:
1989, with fixed [CUHE0)aNd 4 dual- |External 2, tetrofit the Hoffman period : : 1.25 tee/10,000 bee
, 2 spindle mixers, then [combustive .00 Power: 0.08 1ce/ 10,000 kiln, )
assets of N * . : 2 bee H . entrusiment q
Shenyang ¢ 0000, Oupun | B0 110 & double- coal (1) 3. Introduce reactive loan RR 21.85 % Power: 0.04 teef1 0,000
3 {Wensheng befor:: t.hr.; stage vacuun Power/MWh 2814 power capacitance H . cef 10,000 bee
Brick Plant i 55 M extruder, extruded . 0.383] 299.28) 5,500 10,000beefa/ | 8,169.78 2483 | 20,367.25 campensation devices 85 12,800 | funds due 5 accaomplished March - £ 10000
. ) columns ot into on the transformer un Avgust, 2005 | NPV 9170 3500 x 10000 beefa. 1,074.78 2,679.42
bricks common en bricks. gi 4. Introduce power RMB
equivalent/a; ere XS, ar Lo .
Tatal employees. |Aned @reen bricks  |Sum total 8,169,758 T §.4g (010,000 capacitance enhancing
160 fived in & Hoffman consumption “ boe _ ‘ devices (PCED) on public subsidy, Costofenczy| 7 1c | nmiice C energy
kilp. m'IJ.lm'S saving consumption 129 tce/10,000 bee|
. lay and coal cinders; Imermal u
A private owned clay an ' - teef 10,000
ehterprise, mixed |.|'Li 8 cased :mb{l:;slwe 4,088.5 1.000{ 4,088 50| Coal: 1.48 bee ' 1. renew the coal commercial Payback
Qingahustai |SFEDlshedin [ focdor |20 cinder grindmg system loan period 233} yem Coal, 127 tee/10,000 beel
ingshuitai 1978, with fixed (mixer) and 5 dual- : 1cer10.000 2, _enlarge the Hoffinan|
Gaotahg st spindle mixers, then |combustive 0.00{ Power: 0.0% * ik i
- s of . Lit bee kiln by building & cxtrs entrusiment
4 g&::“‘ Brick $364,000. Output fed into a double- |00l chambers; loan IRR 87.51 | % Power: 0.04 teef10,000 beel
stage vacuum H :
inchengi [PFre e e e el [P 37ss 0383 1451 2770 10,000been/ 420060 | 2493 | 105543 [ leelittheBolluen | g, i March -
District, Sihen renovation: 27.7 ; i kiln, funds due 47 accomplished August, 2005 NPV a7gaz | S99 3500 x 10000 hoefa. 781.82 1
g [ bricks coton :c“ﬁ'“::i:]‘::ﬁ“ 4 intraduce power RMB : H4907
equivalent/e., N - capacitance enhancing
Total emplogess: | 454 Bee bricks  (Sum total 423360/ STTEY .53 10e/10.000 devices (PCED) on ]
1o fired in & Hoffman consumption bee mators public subsidy CostofenY 7067 | RMbtce € encrgy 131 1ee/10,000 b
kilr: ! saving : 231 tee/10, e
a/ i cORSumption
§ clay and coa! cinders|Riemal - ! -
Aprivate owned [ .0 L cased  |combustive 4373.60 1000 4,373 60| Coal: 1 56 e/10.000 b ol
enterprise, ) boe ) commercial Payback
established ir ;‘“’;";’1 f:":‘; | conl () ‘ loan period 240 | fyear Coal: 114 16e/10,000 bee
. MLIXEr) an ual-
Sheryang ‘15933:.; \:‘;‘Ih fixed spindle mixers; then Jcombustive Q.00 Power: 0.05 t2e/10,000 L.Build 8 new 44 -~ entrustment
5 oo 5254000 Quipur| 3 9i0a dosble- ol il b chamber Hoffiman kil Lo RR 860 | { % Power 003 166/10,000 et
Building ' stage vacuum 2.introduce power ' d
N P MWh i
Material .:r{g:::lhe s extruder. extruded ower/ 380.65) 0,383 14579 2,800 10,000 beedn/ | 4,519.39 2.493 11,266.84 Jcapecitance enhancing 109 12,800 funds due o8 accomplished March - X 10000
Plant oo wu:mm. columrs eut into devices (PCED) on August, 2005 NPV 61664 "B 3,800 x 10000 beefa. 1,668.84 416041
. bricks, air motors
equivalent/a.; green - Hergy
Total employees: dned_yeen bricks  (Sum total 451939 e . 161 [ee/10.000 ;
156 fired in @ Hoffan consumption bee ) public subsidy| Costolene oy o5 | Rugpce € energy
kiln. J saving - comsurmption 117 tee/10,000 beel
: lay and coal cinders| Intemal
A private owned clay i : tee/ 10,000
enterprise, mlxﬁ ::| ar c;[.:d m‘:r;ﬂve 4,858.004 1000 4,858 00{Coal: 1.39 l::: > 1. renew the coal commercial Payback
established in (“"?;e ) 37 fual. |Emal cinder grinding system loan period 10z | dyer Coal: 122 tee/l0000 beg
1997, with fixed oo O [ et 10e/10,000 2. retrofit the Hoffinan
Shenyang  |assets of spmdk mixers, then [$0m hve 0.00{ Power: 06 bee 4 kilng entrustment
6 [Xian  [s315000 Ougu f::ge"““ & double. {208l (1) 3, Introduce reactive loen KR nsa b Power 004 10e/10,000 bee
: stage vacuum ‘ : >
Hollow Brick before the e PowerMWh sasl o o0m 2500 10.000bcen/ [ 505851 | 2403 | 12,6108 [PORT Sopactance sa | omam lished [  Much- :
Plan renovation: 35 M u,‘"“:d £OoMp on devices v funds due 44 accomplis Augast, 2005 | NPV 438 10006 | 3500 x 10000 bee/a, P
bricks common °°‘“‘“::it mio on the transformer : " RMB ' - 165338
: green bricks; ar ir
equivalentin.; 3 * ¥ 4. introduce a new
Total employees: "r'l’r‘;f green b:;;ks St total 505851 e ion 145 ;:‘0’“0” energy efficient air y ot ot eney
O an consum M i 1 ol en
Bl . public subsd; C ene
10 kiln. owerl Y saving 2705 | RuBrice il . 126 tee/10,000 bee
a consumption’




e D  '’'''SSSST™HEGGEBBEEHEEGGBEBHEEEES
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§
1
) clay and coal cinders| Internal )
AP“""_"’ awned mixed in e cased | combustive 4.611.% LOOY  4,611.201Cceal 131 1ee/10,000 | commercisl Payback 444 Coal: 1.31 tee/10,000 bee
enterprise bee Toan iod vear Coal: . !
asteblished in raw-meal feeder coal (1) pe
1993, with fixed (ixer)end 8 cual- Em;::] ; 1ce/10,000 f entrustment
asm'; s spindle mixers; then | combustive 0.00) Power: 205 bee N Loan RR 29.79 % Power: 0.03 tees10,000 hee
Dongoei [0 00, Qutpu |69 108 double- coal (1) i 16 chambe
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enlerprise, cogl (t) bee ! loan period : ' ’
cotablishedin  [rovmedl feeder g 1 tetrofit the 24-
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kiln,
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Aprivitoowned [ sed | |combustive 4,389.00 1000 4,389.00{Coal: 146 ;’”0’000 ‘ commersial Payback 476 | | year Coal. 126 toe/30,000 bee
R v— i L3 loan period 10,
X (mixer) &nd 1O Ext 110,000 c r green brac
) 988 d . husti . tee/10, ntrustment
Tieling ;m;‘:;‘h fivedd | el spindic misars; 0.00 Power: 0e7, dryer, e RR 25797 || % Power: 0,04 tce/10,000 boe
County $242,000. Outpue |7 fod EmE0 sl iilmﬁ: e
9 |Kanguing . double-stage vacuuml prywe/MWh 525.70 0.383 3,000 10,000 boe/a/ | 4,590.34 2493 [ 1146373 KO 50 11,700 i March - 10000
Red prick g::;?:“, o extrder. extroded ower: 3 . 201.34] K 3,i.!1u'rl)duce p:x; . funds due 40 accomplished August, 2005 NPV 46,70 RMB 3000 x 10000 beefa. 68134 1,713.55
Plant : columns cut inte capaitance enhancing
bicks mon . 1
equival{:::fa; 5:;1;::?&::1! Surm total 4,500 34 C MRS 153 toe/ 10,000 :;1:: ey Cost of energy C energy
. urn ,590. . . ’ blic subs . 5336
}';E)a] employees: fited in a HolFraan consumption boe ! public subsidy saving RMBitce consumption 1.30 tee/10,000 beey
kiln i
. clay and coal cinders|Internzl I o o :
Acollectively | L ina cased |combustive 4,259.2 1000 4,259 20l Coal: .33 410,000 lln by building 12 commercizl Paybmck 264 Caal: 116 1ce/10,000 b
owned cnterprise, @ bee s chambers; loen perid . year aal: . 1 e
esablishedin  |meal feeder - omal & 2. fetrofit the kil
Tanggou 1992, with fixed |(mirerrond i1 Etarnal 1c2/10,000 1 ;ugdl * acth entrustment
e s o dual-spindle mixers; [combustive 0.00| Power: 005 boe - Introduce reactive ) RR 6803 % Power: 0.04 1cef10,000 beel
Pla;'n., §145,000. Qutput thenfed intoa coal (t) pawer cam'Tecf oan
000, y compensation devices . March - i
10 | uinun  |vefore the j::‘bﬁ;mege vac:lum Power/MWh 426,69 03g)l  163.2f 3200 10,000 boota/ | 442262 | 2453 | 11,02560 [FEFEE S0 48 200 | g | 35 | eccomplished | e ey 24543 | F10000 | 4250 x 10000 beesa. 788.67 1,966.15
District, renovation: 32 M > 4.Introduce reactive
. columns cut into -
Shenyang  |bricks common green bricks, sir power capacitance
equivalent/a ; : S C energy 15¢/10,000 com| tion devices ; d
 |dried green bricks | Sum total 4.422.62) . 138 pensa blic subsid Cost of encray C energy
’Irgéal emplayees: fired in a Hoffman consumption bee ;m H:;ansfomcr pubiic subsidy saving 3593 | RMBitce consumption 1.20 10e/10,000 beo
kiln. -introduce power
. clay end coal cinders| Intemal 1 .
Acollectively | e cased  |combustive 9,380.00 1000\ 5,389.001Coal: 1.34 £E/10.000 ' carmetcial Payback 3.41 Coal: 118 tce/10,000 bee
owned enterprise, bee . loan period : yeor . . *
established in raw-meal feeder |coal {t} 3
1993, with fied (M0 12 [EMtema , tce/10,000 1 citrofit dhe kiln; entrustment
Tonggou sasets af dugl-spindle mixers; | combusiive 000 Powsr: 2904 bee : losn RR 41.18 % Power; 004 1ce/10,000 bee
. thenfed inton coal (1) 2 introduce pawr
1 |Hollow Brick|$485,000 Outentt| o e e vacuun) 2000 10000 beeias | 9.69295 | 2493 | 2416457 |SPClianco enhancing i March .
gtn:, before the o | en e Power/MWh 8710 0383 31295 ! d ol | 9.692, ‘ : devices (PCED) on % 12300 | fundscue | as | sccomplished [ L an0s NPV 10531 { 4100001 7,000 x 10000 becre 1,181:65 2,945.85
yeng L:l:k‘: ::n on columns cut into muilm -
cq’ui\mlmﬁ:' e bricks; eir C ce/10,000
* |dried greenbricks | Sum total 9,692,953 ENERY 1,33 /10 . Cost of energy C energy
ZSO’“] emplayess; | oo Bt o consamption bee public subsidy saving 3500 | RMB/ce comsumptian 1.22 tee/10,000 bee
kiln, !
§ clay and coal cinders| Internal .
Aprivalcowned | L ine cased | |combustive 4,360.5 1008 4,360 50{Coal: 125 1/10.000 commercial Payback 210 cir Coal 135 166/10,000 ba
enerprise, {{t) boe loen period ¥ : 3% tee/10; €]
established i |"men! feeder (o L
Husngtukan ) (mixer) and 13 . 10e! 10,000
Construction ;359:;:;1.]1 fixed duel-spindle mixers; |combustive 0.00 Power: 06 bee iy cnu;::t:lncnt IRR 6997 “% Fower: 012 12e/10,000 beel
Maleials  ecen con ouipu |'hen 4 intoa  fooel () buikd & 12-chambe
12 [Plam, 00, double-S10ge VBN porwer/AWH wiod 0wy 10073 3230 10000boetas | 455123 2409 [ 1124623 P8 12-chamber 10 | 12600 accomplighed |  MErh x 1000 0000 hoc
Yuhong :::rv:ltlh; g |extroder; extrde awen - ! o brick dryer ! fundsdue | 109 Plished | 4 igust, 2016 |NPY 539.77 4,000 x 10000 bocle. 1,051.56 2,621.54
District, Shen . o columns cut inte '
M bricks common . . :
Yarg cquivalent/a green bricks; air | C energy toef 10,000 : f
" |dried green bricks  [Sum total as551.23 . 141 o blie subsi Clostofenergy] 5, © energy
g;;al employees: fired in = Hoffman consumption'®! bee public subsidy saving 5712 | KMBitce consumption L.A7 tee/10,000 beel
kiln, i
¥
i
]
i
i
i
i




- TTenew e double .
clay and coal cinderg Intetnal commercial
A private owned fmixedina cased |combustive 3,380.00 1.0000  3,880.00 Coal: 1.5% :’c:'lD,OOO stage vw;‘um;:lh'udn' i loan :::::‘k 254 year Caal 124 toef10,000 bee
N 1 feeder coel {1) 2: (encW_ e_
established in ‘mixer) and 14 External cinder grinding system [,
Dongehesha |1984, with fixed f,ml_s;me mixers: JEombustive Y ae—" 006 ::e’”"“"’ 3 retrofit the Hofinan | § e""‘l‘;m“ et IRR 5388 % Power: 004 16e/10,000 bee|
nziMo.d fassets of $150,000/then fod inon oAl (D e ; Vrch
13 |Red Brick Output_befo;e ;P:.' double-stage PowerMWh 410,19 0.389 157.14 2,500 10,000 beesat | 4,037.10 2493 10,064.49 ca]p:mmn;e enhanlcing l 54 1,400 | finds due T accomplished Angust, 2005 NPV 192.52 xgi-:?gﬂ 2500 x 10000 beesa. 84160 1,100 60
Sinmin City Eﬂtfmm:n mmumi‘omé devices (PCED) on )
cquivilentia:, ot into green o toe/10,000 S ordce EPN f
Total employees: [bricks; air dried | Sum total 4,037.10fC B L6t 1o#20 . Jntroduce i puibtic subsidy’ Costof | a3 | RMBitee Cpnergy 128 tee/10,000 bee
132 green bricks fired in consumption bee frequency controllers ) energy saving copsumption
a Hoffinan kiln . onte air blowers '
‘ .
clay and coal cinderd Internal T e M Coar . ;
A ptivate owned mixed ina cassd |combustive 547560 Lood  sarsrfcou: Lag te/10.000 cinder grinding system comaercial Foyback 360 | year Coal: 123 1oef10,007 bee
emerprise,  |nowemea reer Jecal ) i 2. setofit the Hoffman |1 o pered
establishedin  ](mixer) and 1§ Exetiial y ' entrus
Mabei Brick |1987, with fixed |dul-spindle mixers; |combustive .00 Power: 0.05 xm’m 3. Introduce reactive . 1 tment IRR 3823 % Pawer: 0.03 12710,000 bee,
Flant, esssls of $109,000fthen fed intoa  [c08L(D : Corton md;m : = March -
14 ;:l:::f Dmpulﬁhcfa;; l]~1[a double-stags ’ Power/MWh 530 60 T 20329 3900 10,000 beefa/ | 567882 2493 14,157.30 ot the transfonmer 50 1,400 | fonds dee N accomplished 1, 2005 [ NPV &R 59 xl:ﬁ 3900 x 10000 beela, T61.65 1,903.78
renovahon: vaguum extruder, .
Shenyang  |bricks common  |extruded columns 4 :.ntr_ ;rwﬂ:: \
cquitalentia, joutinto greer C energy tee/10,000 devi W;:ZED n| Cost of '
Totl employees: furicks; air dried [ Sum total SLE R ey (PCEDyan public subsidy Hﬁ; aving| P13 [ RMBce C ey 126 tees10,000 bee]
40 “g Hoffman kiﬁ]:\ed m 5. introduce a naw ‘
. cnergy efficient air 1
clay and coal cinders] Internial . : ercial
A private owned mixcd ina cased | |cOmbustive 490320 Lo0g 4903200 Coal: 136 ::::;'10,000 , ““T:‘an E:;“'k 429 | year Coal: 119 tee/10,000 bee
anterpnise, taw-tneal feeder ﬁ;& 1. renew the coal {,
blished in (ixer) and 16 ) tee/ 10,000 cinder grinding systemn | § rtrs!
1981, with Frxed. {dua) spindle Tixers; |combusiive 0.0 Power 0.06 b:e 2 retrofit the Hotman | e 10;“"“ IRR 2981 % Power: 005 tee/10,000 boe|
Minsheng ~ [assets of $292,000)then fed intoa 0 () kiln, ! — ]
1% (Brick Plant, [Ouiput peru; uh:le dovble-stage PoweriMWh 50630 oy 2w 3600 10,000bosias | 513541 | 2483 |  12,802.58 |3 introduce power 47 11200 | fundsgee | 38 | accomplished Avgﬁ 2008 [NPV 56.89 *Pi::’go 3,600 x 10000 boela, { 67249 1,676.52
Benxi renovation. vacuum extruder; capacitance enharcing '
bricks common  |extruded columns devices (PCED) on [ l?
equivalent/a., cut fnto green - motors .
Total employees: fbricks; nirdried  [Sum total 5,13541| = Y 143 {f:m.uoo ! public subsidy] Cestal | 5155 | rmmites © enetgy 124 toe/10,000 boe
158 grsen bricks fired in AN consumption ENEIRY Saving cofsumption .
' Hoffman kiln, - .
. Internal
lay and coal ¢inders
A collectively ,c,.ii,dm oo [pombustive 3,192.00 1000 3,192.00 Coat: 160 :::m,uoo Lrenew the doubls- N ““";“’“"”‘l Payback 719 year Caal: 127 toef10,000 bee
owned enterprise,|raw-meal feeder feoul () slage vacuum der E -
estzbishedin  [(mixeryand 17 |EXiemel 1e/10.000 P retrofitthe Hoffuan | entrustment .
. f e |COMbUSHVE 0.00 Power: 006 N kiln, ! IRR 1399 % Pawer: 0.04 toe/10,000 bee
1980, with fixed  |dual-spindle mixers; bee N loan 4
Mayi Brick [assets of $72,700. |then fod inton [0 | ‘“‘;"d“”m epoe | March
t6 [Plant, Output before the |double-stage PowerMWh 336,54 o3y 1wl 2000 10,000besns | 332092 2493 8279.05 ;:':oes (;CF“D’])’“'M"‘S : 52 1,700 | fundsdue | 42 | sccomplished + 2005 [NV 1129 "é:{“;o 2000 x 10000 boele. 20202 1,999 44
tion: 20 b 3 - 2 "
pademomton 81 | e, b | i
equvalentia; Joutinto green C energy t68/10,000 equency contrellers | | Cost of tnergy
Total employees: [bricks; airdried  [sum totat - 33094 . Le6 o ;‘m hylwm : public subsidy ool | eees | RManee C energy 126 10e/10,000 bee
36 green bricks fired in consumption o ond ’ ensrgy saving consumption
a Hoffiman kiln,
i C Energy
Total oux o m 9717 6215000 X 10000 beefs. |cohsumption  1.29 tee/10,000Boe | 14792.34 3687731
5 - (averuge)
Note: ' .
L. Remarks: Comparing with the last version of the M&E Form anittexed to the drafl final feport, technical figures in this Form have been updated or revised by verifying with not only w]
Feasibility study, progress teport, installation repott, on-site testing results, the aryiual EE report (2004) and the first-half-year report (2005) but also the year-end EE report (2005) of each i
of the plants, which we have just received. . ’
2. bee: brick common equivalent
3. ¢ energy constmption: couprehensive energy consumption
4. Formula for calculating cost of energy savings : . !
H 1 B
‘
Invest———+Cosi

Y — !
Cpm— "] \
Legend: 1",‘1“

CE-~cost ol enetgy savings, Y 1ce; '
Invest— Initial cost (¥ ) !
—Discount rate; ' !
n— Project lifecyele (a.)
eg~cy-incremental coet per product. ¢; - cost per product after the
renovation:c;- cost per product before the removation. (¥ /10,000 bee)
P2 - anzal output after the renovation, (x 10,000 bee)
EF— annual energy savings {toe/a, )
5. Calculation of energy savings at TVE No. 7 and No. 12, "Artificial drying technology™ technology has been applied to teplace the *natural drying™ technology at the two TVEs. After

the renovation, waste heat exhausted from kilns is introduced istto the antificial drying chamber as heating energy. This is of & type of waste heat {energy) recyeling. Exact energy savings
at the two TVEs are calculated by subtracting the power of the newly added blowers from the total heat energy recycled. ¢

P P S
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