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Brick Sector Replication Projects for Energy Efficiency (31 final Report 

I. 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 II — 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 Wal! & 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 (UNIDO), 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. 

II. 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 eAiciency. 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 eAiciency 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 
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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 irivolves 

engineering services to implement the 16 replication projects, including engineering design and 

construction, equipment purchase and installation, 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 Beijing. 

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 froin 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 

III. 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 I: On-site investigation and assessment 

Shenyang l letai Building Material 'l'echnicaf Consulting Co. Ltd. 
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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 

final Report 

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 the16 plants, Annex 2: Project Progress and Achievement, Annex 3: M k 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; Beij ing 

Members: Mao Lifang, Gao Zejiang, Wang Jiyu, Liu Beiqun 

Output: Inception report 

Details of the briefing covered the following issues: 

~ Understanding of the project objectives and tasks 

~ Strategy, methods and measures to implement the project 

~ project team 

~ Finalize the work plan and project schedule 

~ Discuss issues concerned 

~ 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 &Ictai l3uilding Material Technical Consulting Co, Ltd. 
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Venue: the 16 plants 

Task members: all team members 

tinal Report 

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 Jiyu 

Group Members; Liu Dongsheng, Wang Lihua, Zhang Yong, Zhou Xijie, Cai Bin 

Plants covered: 

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

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

3) Tonggott Holilow Brick P/artt, 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 

ll) 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 

l6) Dongsheshanzi No. 3 Red Brick Plant, Xinmirt City 

~ The two groups started on-site investigation and assessment on March 13, Main issues 
covered include the following (details see Feasibility Studv developed by the Contractor dated 
April 6 and 26 respectively ) 

Shenyang Hetai Building Material Technical Consulting Co. iLtd. 
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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 

final Report 

~ 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 eAiciency 

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) 

Uenue: 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 Hctai Building Material 'i'echnical Consulting Co, i. td. 
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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 

~ Framework of the management system was also drafted according to practical 

conditions of each of the plants. 

Activity 3: Review feasibility study, finalize renovation plan 

Date of Completion: April 18, 2005 (6th week from the inception) 

Venue: Shenyang 

Task Members: Sang Yong, Li Qingfan, Ni Youjun, Representatives from Wall k 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: Kngineering 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 Hctai Building Material Technical Consulting Co. Ltd, 
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preparation and equipment procurement (bidding) 

Date of Completion: May 20, 2005 (10th week from the inception) 

Venue: Shenyang and the plants 

Output: Engineering drawings, orders/contracts of equipment procurement 

final Report 

~ Conduct engineering design in accordance with the feasibility study and the proposed 

project plan. 

The design involves various engineering professions, e, g. production process, thermal 

engineering, 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 

3) Firing system control of a Hoffman kiln 

4) Crash program of a Hoffman kiln 

5) Maintenances and repair of production equipment 

final Rcport 

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 

Time: week 20 (July 24-26, 2005) 

Trainers: Gao Zejiang, Wang Jiyu, Liu Dongsheng, and Wang Lihua 

Topics of training; 

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 

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 

Equipment 1nstallation and Commissioning Report 

Submission Date: the 20th week (July 30, 2005) 

Content: 

The report includes all the activities before the drafting of the report and the detailed 

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 equipme~t 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. 

Details of equipment installation and commissioning please see Equipment Installation k 
Commissioning Report submitted by the contactor on September 8, 2005, 

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 

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 rnanageinent, 

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 

c) 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 

Output; 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 k 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 l lctai l3uilding IV!aterial 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 mill. :ion 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 iinpact 

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 1 ietai 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 Emissions 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 Tcchnical Consulting Co. Ltd. 
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Annex 1 Letter of Acceptance issued by the plants 

Ton ou No. 4 Brick Plant Su'iatun District Shen an 

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: 

l) 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: 



Hollow Brick Plant Waitoushan Town Xihu District Benxi Ci 

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: 



Shen an Wenshen Brick Plant 

Letter of Acceptance 

December 10, 2005 

To whom it may concern 

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: 



in shnitai Gaotan Hollow BrickPlant Xinchen zi District Shen an 

I etfer of Accep|;ance 

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 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): 

Qingshuitai Gaotang Hollow Brick Plant, Xinchengzi District, Shenyang 

Signature of the legal representative: 



Shen an Pin luoBnildin 1Vlaterials Plant 

Letter of Acceptance 

To whom it may concern 

December 10, 2005 

This is to confirm, on behalf of the plant, Shenyang Pingluo Building 

Materials 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 Pingluo Building Materials Plant 

V 
Signature of the legal representative: ~&, ru If] 



Shen an Xihuan Hollow Brick Plant 

Letter of Acceptance 
J 

December 10, 2005 

To whom it may concern 

This is to confirm, on behalf of the plant, Shenyang Xihuan Hollow 

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: 

I) 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 Xihuan Hollow Brick Plant 

Signature of the legal representative: 



Shen an Don bei 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 inanagement system 

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

Signature of the legal representative: 



Shen an 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 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 Gaokan Town No. 6 Red Brick Plant 

Signature of the legal representative: 



Tielin Coun Kan xin 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 GEFfUNIDO 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: [ ~~ 



Ton oui%0. 3BrickPlant Su'iatun District Shen an 

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: g 'r 



Ton ou Hollow Brick Plant Shen an 

I etier of Acceptance 

December I 0, 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: 

I) 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: ( 
I g 



Hnan tukanConstructionMaterialsPlant Yuhon District Shen an 

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/UMDO 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: 



Don shesbanzi No. 3 Red Brick Plant Xinmin Ci 

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 Citya 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: 



Mabei Brick Plant Ynhon District Shen an 

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/UNDO 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: 

l) 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: &e 7+ 



Minshen Brick Plant Benxi Ci 

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 procurement 

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 

Signature of the legal representative ( & 



Ma i 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: 
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No, 
Technical Process 

and Major Encrgy- 
use Equipments 

Business Profile 

clay and coal cmdc 

mixed in a cased 
raw-meal feeder 

(mixer) and 2 dual 

spindle mixers, then 

fed inta a double- 

stagc vaciimii 

extruder, extruded 

columns cut inm 

green bricks; ax 
dried green bricks 

fired in a Hoifman 

kttn 

Internal 

combustive 

aml (t) 

A collccdvcly 

owned enterprise, 

established in 

1989, with fixed 

asseS of 
M20, 000. Output 

before the 

renovation: 26 50 
M backs common 

equivslcnVa, 

Total acpioyecm 

140 

ToiiggoU 

No 4 Brick 
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combmtive 

coal t 
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mixai in a cased 
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stagc vacuum 
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combustive 

coal (t) 
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established in 
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assets of 
5458, 000. Output 

before the 
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Hollow Bri 

Plant, 
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3'own, Xihu 
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Benxi City 

Power/Mktqt 

Sum total 
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ooal t 
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dned green backs 
tired in a HotTrnan 
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enterprise, 
established in 

J 989, with fixed 
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A privat owned 
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coal t 
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iaw-meal feeder 

(mixer) and 7 dual- 

spindl e mixe m, then 

fed into s doublc- 

suapi vscUUiii 

extruder, eerudcd 
cohanns cut mto 

green bricks; ax 
do ed green hncks 

toed in a Hot(man 

loin. 

A primte owned 

cnterprise, 

established in 

199 1, with fixed 

assets of 
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renovation 35 M 
bricks connson 

equivalent/sx 
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combustive 
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Phn 
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Sum total 
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quantity) 
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AnneR3: M Er, E Form - Srick Sector Replication Project (3) - Shenyang 

Project Invmhnent 

Proposed Technical 
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cinder grinduig system 

2 enlarge the Holhnan 

kiln by building 8 exuu 

chambas; 

3. ietrofn the kiln; 

4. Intnxluce power i 
capacitance enhsncmg 

devi ca (PCED) on 

fiioloa 
5 introduce a new 
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blower 
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loan 
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public subsidy 
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on the tmnsforma 
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Antldpsted Results 

Project Status 
Energy Use/Unit Predua 

Ststeend 
de Sc 

Production aller 
renovation 
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Payback 
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354 39 
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co iiSUiiiPtioil 
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451 Coal 1. 25 bx/10, 000 bce 
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RMB 
accomplished 9i 70 

Cast of energy 

s Bv Irlg 
27. 15 1. 29 tce/10, 000 bce 

ccasliliipt'ion 

Payback 

pcnod 
233 1. 27 tce/10, 000 bce Coal 

87. 51 Power: 0. 04 tce/IO, XO bce 

Msrch- 
sccomplmhed 

Acgmt, 2005 
x 10000 3, 500 x 10000 hce/a NPV 378 12 

Ccst of energy 

sav Uig 
1. 31 Ice/10, 000bce 

consumption 
70 67 

Payback 

period 
1. 14 tce/10, 000bce Coal: 

003 tce/IO, XObce power 81. 60 

March- 
amomplished 3, 8CO x 10000 bce/a 616 64 

Ciot of cncrgy 

alvliig 
RMB/tee 54 55 I 17 tcr/10, 000 bee 

cmuumptton 

Payback 

period 
1. 22 tce/10, 000 bce 

11. 54 Power 0. 04 tce/10, 000 bce 

March- 
Acgust, 2005 

x. 10000 
RMB 

sewan pli shed 3, 500 x 10000 bcc/s. 4. 38 NPV 

C energy 
pi I 26 tce/10, 000 bce 

consumption 

Cast of energy 

SSVUig 
ItMB/tcc 27 05 

Energy 

Savings 
(tce/m) 

806 26 

623 51 

1, 074. 78 

781. 82 

1, 668. 84 

663. 21 

CO2 etalssion 

Reduction 
(t/a, ) 

2, 01001 

1, 554 42 

2, 679. 42 

1, 949 07 

4, 160 41 

1, 653 38 

Remarks 

pt 



Internal 

co mbustivc 

coal t 

10 

clay snd coal cindf 

muwd in a cased 
raw-meal feeder 

(mixer) and 8 dual. 

spindle mixas; then 

Ced mtoadoublc- 
s tagc vscUUiii 

extruder, exuudcd 

columns cut mm 

peen bricks; air 

dned grccn bricks 

fired in a HoCfmen 

kiln, 

A pnvate owned 

enterprise, 

estab)ished in 

1993, with fixed 

assets of 
5969, 000 Output 

before the 

renovation: 35. 2 
M bricks ocnun on 

a)viva)en t/ax 
Total auployecs 
220 

External 

combustive 

coal t Dongbci 

ClsyBrick 
Plant 

Power/MWh 

Sum total 

Internal 

combustive 

c I t 

clay and coal cind 

mixed in a atscd 
raw-mes) fccder 

(roixcr) and 9 dual. 

spindle m ixers, then 

fed into sdouble- 

stage vaciiiiiii 

cxtmder, extruded 

columns cut inm 

peen bricks; air 

dried green bricks 

fired in a Hot)man 

kiln. 

A pnvate owned 

cntcrpnse, 

established in 

1985, vnth fixed 

assets of 
5460, 000. Output 

before thc 

renovation: 43 5 
M bricks common 

equivalent/aq 

Total employees: 

)40 

External 

combustive 

coal t 
Shenyang 

Gaokan 

Town NO. 6 
Red Brick 
Plant 

Power/MWh 

Sum total 

Intanal 
combustive 

cos 

clay and coal cind 

mixed in v caved 

raw-mes) I'eedcr 

(mixer) snd 10 
dual-spindle mufcm, 

ihcn I'ed into s 
double-stage vscu 

extruder, extruded 

Co)mans Cut intv 

greeit bricks, air 

dncd peen bncks 

lived in a Ho)fmsn 

kiln 

A pnvstc owned 

Cnterpnsc, 

established in 

1988, with fixed 

assets of 
5242, 000 Output 

before the 

renovation: 30 M 
bncks common 

cqmvs lent/s; 
Total employees. 

120 

External 

combustive 

coal I 
Tieling 

County 

Kangxfng 

Red Bnck 
Plant 

Power/MWh 

Sum total 

Interns) 

combtmtive 

coa 

clay and ccal crude 

mixed in a cased 
raw-meal ffxdcr 

(mixer) snd 11 

dual-spindle mixen; 
then fed into s 
double-sage vscu 

ixtruder; extruded 

columns cut into 

peen bricks, air 

dned green bricks 
Czed m s Hoffmm 

kiln. 

A collectively 

onflcd cfucfpffse 
mtsb)ished in 

1992, with fixed 

assets of 
5145, 000. Output 

before the 

renovation: 32 Ivl 

bricks common 

cqtdvulent/s; 

Total auployees 
100 

External 

combustive 

coal 

TMggoU 

NO. 3 Brick 
Plant, 

Sujiatun 

District, 

Shenyang 

Power/MWh 

Sum total 

In tarsi 
combustive 

col t 

clay and coal cind 

mumd in e cased 
raw. meal feeder 

(mixer) end 12 
dual-spindle muicm; 

then fed into s 
doub)cauqls vacuum 

extruder, extruded 

co)mats cut into 

green bricks; sir 
drial green bricks 

lired in s Hoffman 

kiln. 

A collectively 

owned enterprise, 
cstabhshed in 

1993, with fmed 

assets of 
5485, 000 Output 

before the 

renovation 70 M 
bricks common 

equivalent/aq 

I'otal employees: 

400 

External 
combustive 

coal t Toriggoil 

Hollow Bric 
Plant, 

Shenyang 

Power/MWh 

Sum iotal 

Internal 

fxfmbus tive 

ccal I 

clay end coal cindem 

mixed in s cased 
rew-meal feeder 

(m'vier) and )3 
dual spindle mixers; 

then fed into e 
double-stage vacuum 

extruder; extruded 

colvmns cut into 

green bricks; eir 

drial green bricks 

fved in a Hoffmsn 

kiln 

A private owned 

ail reprise, 

cstabiished in 

)994, with lixed 
assets of 
5968, 500. Output 

before the 

renovation: 32. 3 
M bricks common 

equivalent/; 
Total employees: 
220 

Extcrns) 
combustive 

coal t 

Husngtukan 

Construction 

Materials 

Plant, 

Yuhong 

District, Shen 

yang 

Sum total 

4. 611 2 

528 

6, 699. 

1, 172. 6 

4, 389 

525. 7 

4, 259. 2 

426 6 

9, 380 

817. 1 

4, 360. 5 

498. 

0 38 

0. 383 

0 383 

0. 383 

0. 383 

0 383 

tce/I O, OX 
1. 31 

bce 

tee/10, 000 
bce 

4, 611. 2 Coal 

Power: 

202. 22 

C cncfgy tce/10, 000 
consumption bce 

4, 8 1 3. 4 

tcc/10, 000 
bce 

tce/10, 000 
bce 

6, 699. 

Potvur: 

449 ll 

C energy tce/10, 000 
consumption bce 

7, ) 48. 11 

I 46 
tce/10, 000 
bcc 

4, 389. Cosh 

tce/10, 000 
bce 

power. 

201. 34 

C eneqgf 

cofisuiiipti orl 
I 5 

tce/10, 000 
bce 

4, 590. 34 

tce/IO, XO 
bce 

tee/10, 000 
005 ~ 

4, 259 2 

Power 

163. 4 

C energy 

cofmunption 

tce/10, 000 
4, 422 6 

teel)0, 000 
bcc 

tee! 10, 000 
bce 

Cosh 9, 380. 

Power. 

312. 95 

tce/10, 000 
138 ~ 

C energy 

C Omiilii Pt I oli 
9, 692 BS 

tcc/10, 000 
bce 

Coal: 4, 360 5 

tce/10, 000 
bce 

Power. 

190 73 

0 energy tce/10, 00tl 
1. 41 

MnsumpEionm 
' 

bc 
4, 551 23 

3, S20 10, 000 bcc/a. / 4, 813 42 

4, 350 10, 000 bce/s. ! 7, 148 1) 

3, 000 10, 000 bce/a / 4, 590, 34 

3, 2X 10, 000 bcc/a / 4. 422 62 

7, 000 10, 000 bce/a. / 9, 692 95 

'3, 230 ) O, OX bce/a. / 4, 551. 23 

2 493 

2. 493 

2. 493 

2 493 

2 493 

2. 493 

build a 16chamber 

green brick dryer 
11, 999 87 

). rctroCit the 24- 

chamber green brick 

ibyer; 

2. retrofit the Hoffman 

kiln; 

3. introduce PPN 

frequency controlhrs 

onto air blowers 

17, 820. 23 

). retrofit thc 24- 

chamber green bnck 

dryer, 

2. ietiofit the HolTmsn 

kiln. 

3. inuoducc power 

capaeitMce Cnbancmg 

devices (PCED) on 

ifiixois 

11, 443 73 

kiln by bui)dfog 12 
exns c/MfrbeM 

2 retrofit Ihe loin, 

3. Introduce reactive 

poiirer capacitance 

fxxspaMtton devices 

on the transformer 

43ntroduce rafctive 

powef cspscitsficc 

cosfpatfation devices 

on the transformer 

5, introduce power 

11, 025 60 

I retrofit dre kiln; 

2 introduce power 
f 

capfcttMcv enhancing 

devices (PCED) on 

iiio1 ms 
I 

24, 164 52 

build s 12-chamber 

green brick dryer 
11, 346. 23 

65 

50 

48 

54 

120 

commffcisl 

loan 

entrusuucnt 

loan 

12 6X funds due 

public subsidy 

commercial 

loan 

aitfUstlncn'I 

loan 

12, 000 funds duc 

pubhc submdy 

commacial 
loan 

entrustment 

loan 

funds due 

pub)ic suhudy 

commercial 

km 

efi\fuaifii MI 
loan 

11 2X funds duc 

public subsidy 

cMimrclsl 
loan 

cn~f 
loan 

12 3X fimds due 

pub bc subsidy 

commercial 

loan 

entrustment 

loan 

12, 600 

pubhc subsidy 

169 

55 

38 

accomplished 

accomplished 

accomplished 

scMmplished 

accomplished 

accomplished 

Paybaclf 

period 

Msrch- 
August, 2005 NPV 

Cast of energy 

ssviiig 

Payback 

pcriod 

March- 

August, 2005 NPV 

Cost of energy 

sevliig 

Payback 
period 

March- 

August, 2005 NPV 

Cost of energy 

wiving 

Payback 
pen od 

March- 
Augtnl, 2005 NPv 

Cost of encfg) 
SSVifig 

Payback 

period 

March- 
August, 2005 NPV 

Cost of energy 

saviiig 

March ~ 

Aug t, 20)6 NPV 

Con of energy 

savifig 

29. 79 

10000 
RMB 

252 47 

126 20 IB/tcc 

34 20 

55 65 RMB 

4 76 

25. 77 

46. 70 

S3 36 RMB /tce 

68 03 

248 43 

55. 93 RMB !tce 

3. 41 

41 18 

106 31 

35 00 RlvlB !tcc 

210 year 

69 97 

10000 

57. 12 RMB /tce 

Coal: 1. 31 tce/10000bce 

Power: 0. 08 tce/)0, 000bce 

4, 350 x IXOO bce/a 

C cnagy 
1. 39 tce'10, 000 bce 

COIISU)riptioii 

Coal 1. 32 tcc/10, 000 bce 

Power 0. 07 tce/)O, XO bce 

4, 350 x IXX bce/a 

1. 39 tce/10, 000 bce 
consumptiofl 

Coal I 26 tce/10, 000 bce 

Power. 004 tcell0, 000bve 

3 000 x 10000 bce/s 

I 30 tce/10, 000 bee 
c oiismii p tivn 

I 16 tcof)O, OX bee 

Powa. 0 04 tce/10000bce 

4, 250 x 10000 bce/a. 

I 20 tce/10, 000 bce 
c ImsUiri p tioii 

1. )8 tce/10000bce 

004 tce/)0, 000bce power 

7, 0X x 10000 bcc!s. 

1. 22 tce/10, 000bce 
C OiiS lmiptioli 

Coal 1. 35 tce/10, 000bce 

Power, 0. 12 tce/10, 000 bce 

4, 000 x 100X bcc/e 

1. 47 tce/10, 000 bce 
coflsUmptiofi 

1, 299. 74 

1, 084. 21 

687. 34 

788. 67 

1, 181 65 

), 051. 56 

3, 240 25 

~702 93 

1, 713. 55 

1, 966. 15 

2, 945. 85 

2, 621 54 



Donga hestia 

riff Ho. 3 
13 Red Brick 

Plsnl, 
)Bnmin Chy 

A pnvatc ovmed 

en(a(P/ise, 

sstsbhshed in 

1984, vhth Bxed 
assets of 8 \ 50, XO 
Output before the 

renovalhm 25 M 
br'mks common 

equivalent/e; 

Toad employees. 

132 

clay and coal cmd 

mixedma cared 
raw-meal feeder 

(macr) mul 14 
dual-spindle rnixers, 

then fed into a 
double-stage 

vacuum extruder, 

exhu dad columns 

OUI Uric green 

bricks, air dried 

green bricks 6rsd in 
a Holfinan kOO 

Iiitefiisl 

combmbve 
coal t 
Er. ternal 

combusnve 

coal ( 

Power/MWh 

Sum totd 

3, 880. 

410. 1 

1. 3, 880. 

157. 1 

4, 037. 1 
C energy 
consump(ion 

tce/ID, OOO 

bce 

teer) D, DDD 

bce 

tce/ I O, OX 
bce 

2PIO 10, 000 bce/a/ 4017. 10 2 493 10, 064 49 

feiiew U 

stage vacuuru extruder 

2. renew the crni 
cinder grin ding system 
3 atm(it the Hogmen 

loin, 

4 mtroduce power 

capacihmce enhancmg 

devices (PCED) an 
motors 

5. introduce FPN 

frequency c(mtroliers 

ontO av blowera 

I I »XI 

pubbc subndy 

March- 

August, 2005 

Payback 

paiod 

lRR 

HPV 

Cost of 
chagy sac(fig 

2 54 year 

53 88 

192 52 

62. 32 RMB/tce 

2, 5X x I ODIN bee/a. 

124 tce/)oooobce 

0. 04 tce/1 ~, 000 bce 

I 28 teil 0, XD bee 
eofisiiifip(ioii 

842 60 1, 100 60 

14 

Mabei Brick 
Plant, 

yuhong 
District, 

Shenyang 

A privsle ownixl 

ail tctpfise, 

estabhshed in 

1987, with Bxed 
assets of 8109, 000 
Output before (ha 

renovation 39 M 
bricks oommon 

eqmvalent/a; 

To(al employees. 

140 

clay and coal cmde 

mtxedine cased 
rsw-meat fccder 

(mixer) and 15 
duel-spindle mixen, 
then fed into s 
dcobteotsge 
vacuum extruder, 

cxfiuded columns 
cU'I if(le gmen 

brickm ax dried 

green bri&s feed m 

a HUSnsh kiln 

Interns) 

combustive 

Ex(efhd 
combustive 

coal t 

Power/MWh 

5, 475 5, 475. 

203 2 

5, 678. 

(ce/I O, NN 

bce 

(oe/IO, NN 

bce 

tce/ID, DDO 

bce 

3 900 100X bce/a» 5 67882 2 493 14, 157 30 

cinder gnndmg system 

2 retmlit ihe HONhsn 

kiln; 

3. Introduce res rive 
powa capacitance 
compensatum devms 
on the trans fonncr 

4. mtroduce power 

caparitance enhancing 

devices (PC ED) on 

motms, 
5 inhoduceanew 

) 1, 400 

comraercial 
loan 

fimds due 

pubic subsidy 

accomplished 
March- 

Augfmk 20D5 

Payback 

pefsxi 

IRR 

Cost of 
energy slivmg 

38 23 

88 59 
x 10000 
RMB 

59. 13 Rli(B/tce 

3. 900 x 100X bce/e 

123 tce(IO, OXbce 

003 tce/10, 000bce 

1. 26 ted 1 0, ooo bce 
i i i rip(ion 

763. 65 1, 903 78 

Mine hang 

15 Bnck Plant, 

Bacvf 

A pnvsle named 

aiitapnsc, 
establishal m 

1981, with 6xed 
amer o(8292, 0X 
Quipu( be fore the 

renovahon. 36 M 

bncks common 

equivalent/a. , 

Total employeav 
158 

clay and coal cmd 

mixedine cased 
raw. meal feeder 

(nuxer) and 16 
dual-spindle mixers, 

(hen fed uxoa 
doubis srtage 

vacuum ex(ruder; 

extruded columns 

crit ir(to great 
bnA»; air dried 

green bncks Bred m 

a Hotfinan kgn 

internal 

corn(native 

t 
External 

combushve 

~ oal t 

Power/MWh 

Sum Iota) 

4, %13 2 »@03. 2 

0. Power 

0 38 232 21 

5, 135. 41 
C energy 
CrfiisiifiiP(ich 

tce/ID, NN 

bce 

ice/10, 000 
bce 

tee/10, 000 
bce 

3600 10 000 bcday 5 135 41 2493 12 802 58 

1 renew the coal 
rinder gnnding system 

2 relrofit the Holfinan 

loin, 

3 mlroduce power 

fmpacikmce shhshrirg 
devices (PCED) on 
mo(ors 

11, 200 

Sf(this((nant 

loan 

pubic subsidy 

s c cora pgshal 
Mareh- 

Augusl, 20D5 

Payback 

period 

IRR 

HPV 

Cost of 
atagy as vfhg 

2o. g I sm 

56 59 
x IDOX 

RMB 

51. '76 RMB Ice 

3, 6X x I XOO bce/a 

I 
C energy 

ccnsumpbcn 

1. 19 tce/1D, NN bee 

005 (ce/IO, XDbce 

124 ma'ID, NNbce 

672 49 1, 676. 52 

Mayi Brick 

16 Bank 
Atmhsm 

A cooccuvdy 
ovmcd enterprise, 

estsbbshed in 

1980, wi(h fixed 
assets of 572, 700. 
Output before tlie 

nmovsticm 20 M 

bncks common 
eqmvaient/a; 
Total cmployeer 
86 

clay ahd coal cin 
nmedina cased 

raw-meal feeder 

(mixer) and 17 
dud-spindle mixers; 

O(en fcd into a 
double-stage 

vacuum extruder, 
ex(mded columns 

ail in(o gfeeh 

bnckt; air dned 

green bricks Bred in 

a Hoffinsn loln 

Internet 

combmbve 
t 

Ex(emd 
combushve 
coal I 

Power/MWh 

gum total 

3, 192. 

0. 3 

3, 192. 

128 9 

3, 320, 9 

CoaL 

Power. 

C eneqfii 
c ofis miip tioii 

ter/ I 0, 000 
bce 

tix/I O, XO 
bce 

tee/10, 0X 
bce 

2, 000 I O, XO beds. / 3, 320. 92 2 493 8379 05 

I. reaew the double- 

s(age vacuum sxoudsr 
7. rehotit the Hoffman 

kiln, 

3 introduce power 

capacitance enhancing 

devices (PC FD) on 

iliotofa 

4. mtroduce FPN 

fiequehcy controllar 
ohtO mr blowerS 

j 

I 
f 
f 52 
I 

11, 700 

co nisi! Sf ad 

loan 

anth(st(fiant 

loan 

public subsidy 

accoraplis had 
March- 

Augmt, 2X5 

Payback 

period 

IRR 

NPV 

Cost of 
energy saving 

719 

13 99 

I I 29 
x 10OOO 

RMB 

69 63 RMBqce 

2, 000 x 10000 bce/e. 

Cask 1. 22 tco'10, 000 bcc 

Power. 004 tce/1O, NNbce 

C energy 
I 26 Ice/ID, NNbCe 

Cchs Uffi Ptum 

807 02 

Total 113 
i 

9rl. 7 62150 OD x IDXO bcc/s. 

C energy 

ocnsumpbon 1. 29 tce/IO, XO bee 

( sac ( age ) 
14792 3 36877 31 

h/ote: 

I. Remarks: Cofuparing with thc last vasloh of the MRE Form eruiexed ni Om drag final repmt, tcduucal Bgums m this Form have been upde(cd or revned by vent)ing with not only 
feasibihty study, program rcport, instails boo report, on atm testing results, the srmual E E report (2004) and the 6rst hif year report (2x5) but also Ihe y carat d FE report (2005) of each 
of the plants, wNch we have just received. 

2. bce: brick common eqmvslent 

3. c energy consumpbon comprehensive energy consumption 

4. Formula for calculating cost of energy savings: 

Legend 

CE — costofenergysavings, Vl/tcei 

Invest — I/utial coat ( f ) 
f — Dmco ant mts I 

I 
Invest „+Co»/— 

(]+i)" — 1 

Lf'J van 

n — project Efecycte (a. ) 
cs-c, -incrvasntai cost per product. c, — cost per product after (he 
renova(ion:ci- cost ocr Product before the renovation. ( y /10, 000 bce) 
P2 ~ 

mmual outpulsger ther(movataxL (x IO, OX bce) 

EF — mmual energy savings(tce/a. ) 

5. Caiculabcn of energy savings at TV 6 Ho. 7 and Ho \ 2 "Arhficial drying technology" term ology has been appbed to replace the "nanuai dr)/hqf 
' 

technology at (he hvo TVEs. Afier 
Ihe renovanon, waste hest exhausted (lorn kfhm is mbuduced into Ihe artigasl dfymg chamber ss heaung energy. Tim m of a type of waste heat (energy) recycling Exact energy ~avings 
at the two YVEs are calculated by subtracting thc power consumphon ol'the newly added blowers fiom the total heat energy recyded. 




