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INTRODUCTION

This document is the final report submits to Project Management Office (PMO) and the United
Nations Industrial Development Organization (UNIDO), prepared by Wafangdian Hualong
Fiberglass Factory (WHFF), related to the project of “Energy Conservation and GHG Emissions
Reduction in Chinese TVEs-Phase 11"

" In this document the progress will be reported in the categorics of WHFF’s 7 Tasks ‘in the

subcontract Technical Renovation for Energy Efficiency at Dalian Jinmei Cast Pipe Co. Ltd
which intended to improve energy efficiency of this pilot foundry by upgrading its production
technology and product quality.

® Task 1: Devise a preliminary design for the proposed renovation and conduct a
comprehensive feasibility study

® Task 2: Design a production process and its overall layout associated with the proposed
renovation measures. -

® Task 3: Devise an enginecring design for the new production process and auxiliary
systems in the workshop, including water supply, sewage, and power and compressed air
distribution systems. : '

® Task 4: Devise a construction design for the new facilities, the basement of the new
equipments, special structures, and a general layout of the Foundry.

® Task 5: Devise an engineering design of fiberglass epoxy patterns for the production of
castings of common pipe fittings sizing from e80mm- & 1,600mm

® Task 6: Invite the Foundry and its designated cxperts to review and evaluate the
feasibility study, design and drawings, and make necessary adjustments.

® Task 7: Provide relevant training of the operators and devise a production management
and an energy management system for the Foundry.
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SUMMARY OF PROGRESS

Task 1, Devise a preliminary design for the proposed renovation and conduct a
comprehensive feasibility study

Activity 1: Briefing and Kickoff Meeting

The kickoff meeting was held in Feb 28. Mr. Wang Qing He and team members discussed with
PMO on working measures and plans together with DJCP, and finalized the project details. This
meeting is extremely important for subcontractor to clarify duties, deliveries, approaches and
timetable.

Activity 2: Survey and Interview

Based on working plan finalized in the kickoff meeting, the subcontractor held a 5-day
mvestigation to collect information for preliminary design and the feasibility study mainly focus
on following aspects:

- Climate, geologic and hydrologic information of the site of DJCP
- Original planning and designing of existing process lines

- Energy supply and storage

- Production techniques

- Products inventory of energy and metal consumption

- Energy consumption inventory of equipments and facilities

- Process loss inventory

- Energy management system

- Domestic and oversea outstanding figures of similar foundries

- Future products and potential market information

Activity 3: Preliminary design

Based on the information collected by Activity 2 and several discussions between experts and the
management of DJCP, a vision of future DJCP raised up. During the second week, the
preliminary designing was made according to the local conditions. The preliminary design
includes the planning of whole renovation, production techniques, equipments and facilities that
related to energy conservation. DJCP was fully agreed with this preliminary designing.

Activity 4: Feasibility study

The feasibility study done was drafted in the fourth week based on the preliminary design and
4
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information collected in Activity 2 including:

1.

A comprehensive energy-efficient technical renovation plan and description of the
production process

In order to guarantee the validity of the renovation plan we considered the all respects
completely, and carefully design the production process to achieve energy-efficient goal.

Selection of main equipments

According to the ability of the fund and technological force we select Shanghai Aikesi
electronic equipment company’ medium-frequency induction furnace and mix sand machine
from Qingdao cast equipment Co., Ltd, 5t digital automobile platform scale from Dalian
Huayi Weighing apparatus Co., Ltd. These companies all introduces Germany's advanced
technology, have good prestige in their production.

Personnel and staffing requirements (including number and technical ability of
operators for each post

After implementing the new production process DJCP need to adjust personnel to adapt to
the new procedure. Two new post will be set up one is melting process worker another is for
recover used foundry sand.

Measures to meet relevant environmental standards and requirements

As we all know casting factory produce heavy pollution. Some concrete measure to achieve
relevant environmental standards is, adopt praying device inside the workshop and sack type
dust removal device outside the workshop at the same time, through the high-power dust
removal device, can reducing dust emission more than 40%.

Measures for energy conservation and rational utilization of resources

Use the sand mix machine made in Qingdao casting company, new sand consumption can be
reduced by 50%.

An engineering plan and assessment of safety and industrial hygiene issues
Project implementation schedule

Investment estimates and economic and financial analysis for each of the renovation
measures

Detailed estimates of energy savings.

Total energy savings associated with the proposed renovation measures are expected to reach
152.94 tce/y, and CO2 emissions reduction will be about 381.27 tons/y.

5
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Task 2: Design a production process and its overall layout associated with the proposed
renovation measures.

Activity 1: Design the fiberglass epoxy patterning process

Because the Foundry will use fiberglass epoxy to replace the old patterning process, it needs to
design new patterning process and rules of operation. The new process and rules fully consider
the good malleability and the accuracy of the mould. '

The old molding process is done by hands with a piece of stickling board which leads to a poor
accurate of sand moulds. As a result, the overweight rate of casting is as high as over 15% thus
leading to 450 tons of casting overweight annually. It is proposed to replace the process with
fiberglass ecpoxy patterning process in the production of those common pipe fittings sizing from
280mm- @1,600mm thercby effectively lowering overweight rate and improving the mould
accurate.

By replacing the current patterning process with fiberglass epoxy patterning process, it will
exterminate the casting overweight rate which is as high as 15%. The total coke consumption in
the melting process for ductile iron casting will reduce from 816 tons in 2003 to 710 tons, a coke
saving of 106 tons or 103 tce.

Process: pattern checking— filling sand—surface filling— shaping— correcting the shape—
making air holes->brushing alcohol and lead powder (twice) —making core—making box— -

"setting core—pouring

Detailed guides and requirements are in Annex 2. Process of new fiberglass epoxy patterning

Activity 2: Design new melting process

The old melting process used cold blast cupolas with low energy efficiency. Due to the poor
quality and low temperature of molten iron, it can not meet the requirement for casting nodular
cast iron pipe fittings, and also leads to cinder inclusion and cold flows in castings which are the
main causes of a high reject rate, as high as 15%.

The old melting process is replaced with duplex melting system consisting of 5T cupola and a 5T
electric furnace, i.¢. to have the iron melted in the cupola to a temperature of 1350°C firstly, and
then turn into an electric furnace till the temperature reaches to 1500°C (tapping temperature).
Comparing with the old melting process, the duplex process will improve significantly the
melting rate and rise the molten iron temperature (the economically utmost melting temperature
of a cﬁpola is under 1450°C, which causes a low quality of molten iron) thereby réducing
significantly cold flows and inclusions in castings. As a result, the scrap rate will lower from
15% to 5%.

Annex 3. Installation of 5T Electronic Furnace
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Activity 3: Design new process recover used foundry sand.

As a prevalent phenomenon in Chinese TVEs, a mass of used foundry sand was not been
recovered but thrown out. This is not only a big waste of resources, but also increases the cost of
production, occupies land resource and causes environmental pollutions. The used foundry sand
in Jinmei is over 30,000 tons a year.

The used foundry sand can be mostly recovered after the following new treatment:
Used sand crushing—screening—washing (to remove water glass coating from the sand) —
drying (in open air) —collecting and stacking (by a front loader). This will reduce the waste and

pollution.

By undertaking the new treatment, foundry sand consumption can be decreased by 50%, i.c.
6,300 tons annually, thereby reducing production cost and environmental pollution significantly.

Activity 4: Overall layout

According to the new process and technical standard, a new layout of Jinmei Foundry is
designed and attached as Annex 4 Overall Layout.

Task 3: Devise an engineering design for the new production process and auxiliary systems
in the workshop, including water supply, sewage, and power and compressed air
distribution systems.

Activity 1: Design new power system

The new designed workshop adopted two sets power transformer and connected the system in
parailel. When production is in unsaturated state, the clectric power system is in the single
transformer operation state automatically, reduce transformer unloaded loss reduce 3% of energy
consumption.

Activity 2: Design a sewage disposal pool

The new melting process can produce more wastewater. So DJCP built a sewage disposal pool.

Through precipitate and filter wastewater turn into the neutral water can use Irrigate fields or
spray the dust in casting workshop. This pool is 16m x 6m x 3m.

Task 4: Devise a construction design for the new facilities, the basement of the new
equipments, special structures, and a general layout of the Foundry.

Activity 1: Enlargement of workshop

To use new melting process with a duplex melting system consisting of a cupola and an electric
furnace, the workshop was enlarged to put new electric furnace and other equipment.

7
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Area for blasting, cutting, grinding, and heat treatment: 2720m’
Water press testing area: 54 x12=648m’
Oven room: 12 x 8=96m*

Activity 2: Design a coke storage room

It was planned to construct a 100m* coke storage room to protect coke from being damaged.
However, as the real output of the company required a larger one, we build a 300 m? (300m x
100m) coke storage room at the west part of the foundry, and in this way it economize the water
as well as improved the energy utilization ratio.

By using the store, coke damage will be reduced by 15%, or 144 tons of coke, or 140 tce, will be
saved (to be calculated based on the annual consumption of 960 tons of coke).

Please find it in Annex 5 Site Plan.

Activity 3: Devise a construction design of the new equipments
According to the above equipments, the devise should abide to the Guideline of Chinese building
standard and design criteria.

Please find the construction design in Annex 6 Construction Design.

Activity 4: Draw general layout of the Foundry.
Some new equipment are purchased and installed to meet the new requirements of the renovated
production system:

1. 5T medium frequency electric furnace

2. mixer of foundry sand

3. electronic scale for raw materials, coke, and etc.

Please find the general layout and position of new equipment in Annex 4 and Annex 5

Task 5: Devise an engineering design of fiberglass epoxy patterns for the production of
castings of common pipe fittings sizing from 8680mm- @ 1,600mm

Devise an engineering design of fiberglass epoxy patterns for the production of castings of
common pipe fittings sizing from 880mm- ¢ 1,600mm

A series of fiberglass cpoxy patterns are designed to produce castings of common pipe fittings
sizing from @80mm- & 1,600mm. the following table is a list of main patterns with drawings
attached in Annex 7 Drawings of fiberglass epoxy pattems.

Task 6: Invite the Foundry and its designated experts to review and evaluate the feasibility
study, design and drawings, and make necessary adjustments.

Activity 1.Hold a Seminar
A small seminar about the technical renovation was organized in Octoberl18-21, 2005. The
project team invited the foundry staff, and designated experts (Professor Lin from Tsinghua

8




University, and the project foundry expert Mr. Staf Henderieckx) to review and evaluate the
feasibility study, design and drawings. Some technical suggestions were adopted in the
renovation.

Task 7: Provide relevant training of the operators and devise a production management
o and an energy management system for the Foundry.

P Trainings were organized during the technical renovation from July 2005 to February 2006.
Forms of training include training classes, lectures, and on-site operation practice. The training ‘
covered a wide range as below:

Melting and pouring
Molding sand

Different operations between copula and ¢lectronic furnace

Causes of defects

Process control

Environmental problems in foundries

{»
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RESULTS OF THE PROJECT

1. Energy savings and GHG emissions reduction after the technical renovation

Comparing with the current practice, technical renovation measures and expected results will
include the following:

1.1 Renovation of molding processes

By replacing the current patterning process with fiberglass epoxy patterning process, the
casting overweight rate was reduced. Therefore, the coke consumption per ton of castings
reduced from 320 kg in 2003 to 278 kg, or say 42 kg coke per ton was saved for qualified
castings. To calculate based on the total annual output of 3,500 tons of castings, it saved 147 tons
of coke, or 140 tce, and reduce CO; emissions by 350 tons.

1.1 Renovation of melting processes

For the old melting process, the thermal efficiency of a cupola dropped sharply to about 7%
after its inside temperature reaches 1350°C. In this case, to rise the temperature of molten iron
from 1350°C to 1450°C will consume 80 kg of coke per ton of iron equivalent to 77.68 kg of
coal equivalent; While with an electric furnace which has a thermal efficiency of as high as 60%,
it consumes only 60 kWh or 22.98 kg of coal equivalent. In this connection, 54.7 kg of coal
equivalent per ton of molten iron was saved by using a duplex system.

In addition, the improvement of the quality of molten iron reduces the scrap rate from 15%
to 5% thereby reducing coke consumption. To calculate based on the total output of 3,500 tons of
qualified castings, it can save 525 tons of molten iron, or 84 tons of coke or 80 tce, and reduce
CO; emissions by 200 tons,

In the meantime, the improvement of thermal efficiency at the high temperature stage by
using the duplex melting system was, to be calculated based on producing 3,500 tons of qualified
castings needs about 5,500 tons molten iron, reduce about 300 tce and 750 tons of CO;
emissions,

1.2 Construction of a coke store

By using the store, coke damage was reduced by 15%, or 144 tons of coke, or 140 tce
{calculation is based on the annual consumption of 960 tons of coke).

As a result, the total energy conservation of the renovation project was 660 tce while the .
reduction of CO; emissions was 1,600 tons.

2. Economic development

By the projected technical renovation, there 1s 467.7 tons energy savings and 1169.25 tons of
CO, emissions reduction.
10
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" After tﬁe calculation and analysis, we have the following data in 2005: '

Annual output of castings 3,000 tons;

Business income RMB Y 24,000,000;

Average annual profit RMB ¥ 2,818,000;

Investment recovery period 5.3 years (including constriction period);
FIRR 19.2% and FNPV RMB ¥ 2,430,000.

3. Social impacts

a)

b)

d)

After the project started in Jinmei Company, its performance attracts more attention
from local government. In 2005, the Company was identified by Jinzhou government of
Dalian as the key supporting enterprise and displaying its technical renovation in a
national demonstration seminar of marine accessories. Early 2006, a workshop of
technical demonstration on advanced technologies was held in the company by the local
government. For the previous consecutive three years, this company acquired the
honor of key supporting enterprise for its technical advance both by Dalian Government
and Jinzhou district government.

Working environment of the company was improved through the technical renovation.
All the outdoor activities (fettling, blasting, coating, painting and so on ) was moved to
newly build workshops.

Due to the improved working cnvironment, the company increased its female
employees. Among the 38 new employees, 22 are female.

During the project period, the company also did donation in charity for the local people.
Each year the company sent a bag of flour and a birthday cake to every non-salary
senior citizens. On the anniversary of the Communist Party’s foundation each year, the
Company sponsor for a visit for the Party members.
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CHAPRTER ONE INTRODUCTION

1 PROJECT BACKGROUND

1.1 PROJECT NAME

This project is named Technical Renovation for Energy Efficiency at Dalian
Jinmei Cast Pipe Co. Ltd in Energy Conservation and Greenhouse Gas Emissions
Reduction in Chinese Township and Village Enterprises — Phase 1.

1.2 GENERAL SITUATION OF THE FOUNDRY

- lLocated at Huajia
Town, Jinzhou District,
Dalian, the Foundry has
registered capital of ¥ 3
million Yuan and total
assets of ¥ 34 million
Yuan, one of the
large-scaled  cast  pipe
producers in China. It has
approved by SGS [S0O9001
international quality system
certificate in 1998. There are three workshops, of which, one is for metal casting, and
the others are for tooling and precision casting respectively. Main foundry equipments
of the Foundry include two sets of 5-ton cold blast cupola, one set of 500-kg medium
frequency electric induction holding furnaces, shot blasters with capacities of 3 tons
and 2 tons one cach, 2 bridge cranes with capacities of 10 tons and 16 tons one each, 5
preséure testing equipments for various types of valves and pipe fittings and more
than 20 sets of various types of tooling machines.

The Foundry produces various categorics of nodular iron pipe fittings and valves,
weighing from 5 kg -10 kg and sizing from s50mm—oe2000mm, and stainless steel
precision castings registering an annual output of 3,500 tons of castings valuing over
Y 30 million Yuan, exported to over 40 countries including USA., Germany, and
Japan. :




1.3 BASIS AND REFERENCES OF THE FEASIBILITY STUDY REPORT

1.3.1 Guide on F eaa;ibility Study in Investment Projects

1.3.2 Notice on Publishing of Guide orn Feasibility Study in Investment Projects
from National Development and Reform Committee

1.3.3 Guide on Writing of Feasibility Study Report for Industrial Projects

1.3.4 Materials provided by the foundry

1.3.5 Contract signed with UNIDQ

1.4 PROJECT BACKGROUND

Township and village enterprises (TVEs) constitute a significant share of the
Chinese economy. China has 22 million TVEs, which employ 130 million people and
produce 30% of China’s gross domestic product. More than 6.7 million of these TVEs
are engaged in industrial activities and cover almost all industrial sectors. Nearly half
of China’s industrial output is derived from TVEs.

During the past 20 years, TVEs in the cement, brick, metal casting and coking
sectors have made significant contribution to China’s economic growth. However, due
to the outdated, inefficient technologies typically used by TVEs, they have also
caused serious resource waste and environmental pollution. TVEs in these four
sectors alone account for a staggering one sixth of China’s total emissions of CO2.

The project entitled “Energy Conservation and GHG Emissions Reduction in
Chinese TVEs” is funded by the Global Environment Facility (GEF) and implemented
by the United Nations Development Programme (UNDP). The project is executed by
the United Nations Industrial Development Organization (UNIDO) and the Chinese
Ministry of Agriculture (MOA). During project Phase [ (1998-99), surveys of TVEs in
these four sectors were carried out, and the findings were incorporated in the design of
project Phase II. Approved by the GEF at the end of 2000, Phase Il was formally
launched in February 200t and is scheduled to last for four years.

Eight pilot plants have been selected for technology demonstration. In the metal
casting sector, the Dalian Jinmei Cast Pipe Co. Ltd (hereafter the Foundry) has been
selected as one of the pilot enterprises. This subcontract is intended to upgrade the
technologies for energy efficiency improvement at this pilot foundry.



2. GENERAL SITUATION

2.1 PROJECT SITE

This project is 10 be carried out in Dalian Jinmei Cast Pipe Co. Ltd at Huajia
Town, Jinzhou District, Dalian.

2.2 OBJECTIVE OF TECHNICAL RENOVATION

The project intends to improve productivity and product quality thereby
reducing energy consumption and GHG emissions. In the meantime, it aims to
establish barrier-removal mechanisms at all levels and smooth channels for
commercial financing. '

2.3 PROJECT BUDGET AND FINANCIAL RESOURCES

Total investment of this project is RMB 5.3 million, among which RMB 5.3
million from UNIDO (equivalent to $US 6), ¥ RMB 3.80 million from loans, and
¥ RMB 100 million from the foundry’s self-financing.

2.4 MAIN TECHNICAL & ECONOMIC INDICATORS

It is expected, after the technical renovation, to save energy about 467.7 tce and
reduce 1169.25 tons of CO2 emissions. The economic indicators include:

1 Internal rate of return—19.2%;

2  Financial Net Present Value—RMB2,430,000;

3 Investment recovery period (including construction period)—35.3 years;
4  Loan maturity period (including construction period)—2.98 years

5 Rate of return on investment: 53%;

6  Annual profit: ¥ RMB2 818,000

These data indicate decent ecological and economic results,




CHAPTER TWO PRODUCTS AND MARKET

ANALYSIS

1. PRODUCTS

Ductile iron products include ductile iron pipes,
flanges pipes and ductile iron pipe fittings. there

~ are over 30 varictics of pipe fittings such as tee

joints, elbow joints and couplers with more than

1,500 standards. Among them the largest caliber

is DN2000mm and the heaviest one weighs about

10 tons.

2. PRIDICTION OF PRODUCT SUPPLY

- 2.1 SUPPLIES OF DUCTILE CAST PIPES IN WORLD MARKET

In the developed countries, gray cast iron pipes were replaced by ductile iron
pipes in 1960’s. By now, more than twenty countries are producing nodular iron pipes
with an annual capacity from 6.5-7 million tons, sizing from. DN50~~2900mm. Larger
producers are mainly in France, the USA, Germany, Japan, Australia, as well as in the
developed countries in China, India, and Brazil. The annual output of the USA is 1.5
-1.8 million tons, of Japan 0.9 million tons, of France 0.6 -0.8 million tons, of
Germany 0.4 million tons, and of UK 0.2 million tons. Pipelines in the USA installed
for water and sewage is 230,000 km, in which ductile iron pipes account for 47.7%.

There are 16 enterprises that have annual capacity of cast pipes over 100,000
tons, owning nearly 40 factories that totally account for 85% of the world annual

output. Among them, Saint-Gobain Pipelines Co., Ltd with its annual output of 1.3 -

million tons of ductile iron pipes ranks the number one, and Kubota Corporation ranks
the second with 0.8 million tons, and Xinxing Ductile Iron Pipes Co. in China ranks
the third with 0.55 million-ton-output.
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Nodular iron pipe is one of the most often used pipes in water and sewage
network.  Currently, the annual output of nodular iron pipe is about 7 million tons
and is increasing by 3%.

2.2 SUPPLIES OF DUCTILE CAST PIPES IN CHINESE MARKET

Imported dragging processing method (Laguang Fa) from the former Soviet
Union in 1958, China begun using it in producing cast pipes prevalently, due to its
simple production process, unsophisticated equipments, low investment. Products
made by this mchod still account for 50% of the total output of cast pipes.

In 1985, China started to adopt Metal mode spun cast pipe machine of
walter-cooling from Germany and the USA, and in the meantime developed methods
of metal mode water-cooling casting, heat membrane coating and resin padding cloth
spun casting. In 1996, there was more than 100 foundries in China producing various
pipes with an annual output around 1-2 million tons.

In these years, China has a rapid development in production of ductile iron pipes.
In 2000, the national annual output of ductile iron pipes is around 800,000 tons; in
2002, it increased to 1,300,000 tons; in 2003, it is 1,500,000 tons, The annual output
is till increasing, which could cover all the domestic demands, but also contribute to
export amount.

Currently, there are 15 foundries producing centrifugal shperulitic iron pipes
over | million tons per year with 43 sets of centrifugal machines of three types.

3. PREDICTION OF PRODUCT DEMANDS

3.1 DEMANDS OF DUCTILE CAST PIPES IN WORLD MARKET

Given its characters of high intensity, toughness, corrosion resistance and
casy-installation, ductile iron pipes are replacing the traditional pipes and are
popularly used in transportation of oil, water and gases. In China’s water supply
networks, ductile iron pipe has taken the role of gray cast iron pipe and account for
over 80% of pipes in use. Therefore, ductile iron pipes will be the mainstream product
that will be used in world economic construction. '

Output of castings is stable in these years, which is around 70-75 tons. Products
of ductile iron castings and aluminum alloy castings are greatly increasing, while
castings of gray iron, malleable iron and molded steel decrease. Limited by the labor
cost and environment, the developed industrial countries cut down their castings
production, and shift to import them from the developed countries with export to these
countries the castings with high added values,
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5.

3.2 DEMANDS OF DUCTILE CAST PIPES IN CHINESE MARKET

China is generally lack of water: 80% of the large- and medium-sized cities do
not have a sufficient water supply and their facility for water and oil supplies are
asking for improvement. Besides, there are millions of people in China are not having
water supply. Therefore, the demand for ductile iron pipes will greatly increase in
these years.

Showing in the statistics, China has an annual demand of 1.5-2 million tons cast
pipes, among which the demand for centrifugal spherulitic iron pipes are 1.2-1.5
million tons per year. A rapid increase of the demands is also obvious presented.

In the recent 5 to 10 years, centrifugal spherulitic iron pipe will account for a
larger percentage, and will basically complete the “two changes™. As the international
standards do not accept the dragging processing method (Laguang Fa), the centrifugal
processing method will has a faster development.

Because the nodular iron pipe 1s 1/3 times more expensive than gray cast iron

pipe, the later one will occupy a certain market for some time due to it lower price,
and is still competitive in the medium- and small-sized castings in many cases. Given
the ductile iron’s traits of high intensity, toughness, corrosion resistance,
casy-installation, and innocuity, but high price, it is mainly used in important civil
projects in big cities and developed areas. To enlarge market share of ductile iron
products, technical enhancement and lower production costs are strongly required.

4. MARKETING. NETWORK

Affiliated to Dalian Jinmei Industry Co., Ltd., Dalian Jinmei Casting Pipes Co,
Ltd. and Dalian Jinmei Valves Co., Ltd. are coordinated enterprises of China Shipping
Industry General Inc(pointed relative enterprises). The products are sold to domestic
markets and over ten foreign countries and areas such as Japan, France, Vietnam,
Germany, Canada, Egypt, Singapore, Malaysia, Hong Kong, Belgium, Pakistan,
Norway, Switzerland, and Argentina etc. Since 1990, we have successively
established the supplying relationship with every national large-scale boatyards,
American Sigma Corporation, American PCI Corporation, British Ford Corporation
and Indian Electric Steel Corporation etc.
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CHAPTER THREE TECHNICAL RENOVATION AND

THE EXPECTED RESULTS

1. TECHNICAL RENOVATION

In order to improve productivity and product quality thereby reducing energy
consumption, Jinmei Cast Pipe Co. Ltd intends to renovate comprchensively its
currently applied production processes while modifying its production line as the
following:

1.1 RENOVATION OF THE MOLDING PROCESSES TO REDUCE

OVERWEIGHT OF PIPE FITTINGS MADE OF NODULAR CAST IRON

The current applied molding process is done by hands with a piece of stickling
board which leads to a poor accurate of sand moulds. As a result, the overweight rate
of castings is as high as over 15% thus leading to 450 tons of casting overweight
annually. It is proposed to replace the process with fiberglass epoxy patterning process
in the production of those common pipe fittings sizing from ¢ 80 mm — 1,600 mm
thereby effectively lowering overweight rate and improving the mould accurate.

1.2 'RENOVATION OF MELTING PROCESS: TO REPLACE THE SOLE
CUPOLAS MELTING PROCESS WITH A DUPLEX MELTING SYSTEM
CONSISTING OF A CUPOLA AND A MEDIUM FREQUENCY INDUCTION

FURNACE

The currently adopted melting process is to use cold blast cupolas with low
energy efficiency. Due to the poor quality and low temperature of molten iron, it can
not meet the requirement for casting nodular cast iron pipe fittings, and also leads to
cinder inclusion and cold shuts in castings which are the main causes of a high reject
rate, as high as 15%.

It is planned to replace the process with a duplex melting system consisting of a
cupola and an electric furnace, i.c. to have the iron melted in the cupola to a
temperature of 1350°C firstly, and then tum into an electric furnace till the
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temperature reaches to 1500°C (tapping temperature). Comparing with the old
melting process, the duplex process will improve significantly the melting rate and
rise the molten iron temperature (the economically utmost melting temperature of a
cupola is under 1450°C, which causes a low quality of molten iron) thereby reducing

g significantly cold shuts and cinder inclusions in castings. As a result, the scrap rate
will lower from 15% to 5%.

1.3 RECOVERY OF USED FOUNDRY SAND

As a prevalent phenomenon in Chinese TVEs, a mass of used foundry sand was
not been recovered but thrown out. This is not only a heavy waste of resources, but
also increases the cost of production, occupies land resource and ' causes
environmental pollutions.

The Foundry intends to take renovation measures to recover and reuse the used
foundry sand.

The recovery process includes:

Used sand crushing = screening —>washing (to remove water glass coating from
the sand)} = drying (natural airing) - collecting and stacking (by a front loader)

By doing so, the new sand consumption can be reduced by 50%, i.e. 6,300 tons
per annual thereby reducing production cost and environmental pollution significantly.

—In-addition,-the.success-of-the-renovation-will certainly-generate-good-pilot.cffects’in
local foundries.

1.4 CONSTRUCTION OF A COKE STORE

A coke store covering an area of 100 m” will be constructed to protect coke from
weathering.

2. RESULTS EXPECTED AFTER THE RENOVATION |

Comparing with the current practice, technical renovation measures and expected
& results will include the following:

2.1 CONSTRUCTION OF ACOKE STORE

By using the store, coke damagé will be reduced by 15%, or 144 tons of coke, or
140 tce, will be saved (to be calculated based on the annual consumption of 960 tons



of coke).
2.2 RENOVATION OF MOLDING PROCESSES

By replacing the current patterning process with fiberglass epoxy patterning
process, it will exterminate the casting overweight rate which is as high as 15%. The
total coke consumption in the melting process for ductile iron casting will reduce
from 816 ton in 2003 to 710 ton, a coke saving of 106 ton or 103 tce.

2.2 RENOVATION OF MELTING PROCESSES

With the current applied melting process, the thermal efficiency of a cupola will
drop sharply to about 7% after its inside temperature reaches 1350°C. In this case, to
rise the temperature of molten iron from 1350°C to 1450°C will consume 80 kg of
coke per ton of iron equivalent to 77.7 kg of coal equivalent; While with an electric
furnace which has a thermal efficiency of as high as 60% in a duplex system, it will
consume only 90 kWh or 34.5 kg of coal equivalent. In this connection, 43.2 kg of
coal equivalent per ton of molten iron will be saved comparing with a cupola.

In addition, the improvement of the quality of molten iron can reduce the scrap
rate from 15% to 5% thereby reducing coke consumption. To calculate based on the
total output of 3,000 tons of qualified castings, it can save 224.7 tce.

Through the above three measures, it is expectéd to save 467.7 tce and have .
1169.25 ton of CO, emissions reduction.

2.3 CONSTRUCTION OF A COKE STORE

By using the store, coke damage will be reduce by 15%, or 146 tons of coke, or
142 tce, will be saved (to be calculated based on the annual consumption of 960 tons
of coke).

As a result, the total energy conservation of the renovation project will be 667 tce
while the reduction of CQ, emissions will be 1,668 tons.

3. PRODUCTION PROCESS

See Figure 3.




CHAPTER FOUR MAIN EQUIPMENTS

According to the requirements of this technical renovation, a 5-ton cupola will be
upgraded; a recovery system of used foundry sand will be built; one set of 5-ton
medium frequency electric induction holding furnace and some patterns will be
purchased. There is a list of the main equipment in need:

Main Equipment
No. Name Unit Quantity
5-ton medium
frequency electric
. . . 1
l induction holding - set
furnace
2 5-ton cupola set |
recovery system of ‘
3 used foundry sand set 1
4 Modeling process, sel B
patterns and etc,
Total 764




MATERIALS AND FEULS

CHAPTER FIVE

SUPPLY OF MAJOR RAW

1. SUPPLY OF MAJOR RAW MATERIALS

Raw materials and supplement materials in this project are pig iron, industrial

silicon, pure iron, Chrome with low carbon, manganese, and etc. These materials with

their annual consumption, resources, and transportation are listed in the following

table.
Major Materials
. ) Annual .
No. Material Unit Source Transportation
Demand
1 pig iron ton 4000 Dalian Automobile
2 1nc.il..15tr1al ton 1 Dalian Automobile
silicon
3 pure iron ton 50 Dalian Automobile
4 | Chromewith | 30 Dalian Automobile
low carbon
5 manganese ton 10 Dalian Automobile
6 Chrome ton 30 Dalian Automobile
7 manganese ton 10 Dalian Automobile

2. SUPPLY OF FUEL

After completion of the technical renovation, encrgy used as power in the foundry

is electric power, coke, diesel oil, which has reliable supplies.




Power Supply

Annual Consuption
No. | Name Unit Sources
(Newly Added)
i 1
| electric Ok 70 Jinzhou
power degree
2 coke ton 344 Dalian
3 diesel oil ton 50 Dalian

3. PRICES OF RAW MATEIALS AND FUELS

Prices for the major raw materials and fuels are as the following:

PRICES FOR THE MAJOR RAW MATERIALS AND FUELS

No. Name Price (RMBY )
1 pig iron 3150
2 Industrial silicon 122000
3 pure iron 4800
4 chrome with low 15000
carbon
5 manganese 15600
6 electric 0. 635
7 coke 1800
8 diesel oil 4530




CHAPTER SIX GENERAL LAYOUT

1. GENERAL LAYOUT OF THE FOUNDRY

Project location is at the site of Dalian Jinmei Cast Pipe Co. Ltd at Shengh
Village, Huajia Town, Jinzhou District, Dalian.

Layout of the foundry can be found in Figure 2 General Layout.

2. PUBLIC AUXILIARY SYSTEMS

2.1 ELECTRIC POWER SUPPLY

Transformer substation of the foundry is in its north part, with a 10KV circuitry
from 66KV in Huajia Town, which ts sufficient for the project construction.

2.2 WATER SUPPLY
The daily life usage water is from the urban water supply network.
2.3 SEWAGE SYSTEM

The water diverging systerri is adopted to devide industrial usage water and
daily-life usage water, in which the sewage will be lead to the foundrys sewage

system.




CHAPTER SEVEN ASSESSMENT ON

ENVRIONMENTAL IMPACTS

1. ENVRIONMENT OF THE FOUNDRY

The construction site of the project is in a spare area in the foundry. Location of
the foundry, Shengli Village, Huajiatun Town, Jinzhou District in the city of Dalian,
enjoys a decent environment with no severe industry pollution, no physical, chemical
and radioactive pollution sources. Its ambient air quality reaches the National
Ambient Air Quality Standards-1I  (GB3095-1996) , and has sufficient surface water
with National Surface Water Quality Standard-lIl (GHZB1-1999) and adequate
Subterranean water—the fourth hole underground water for both living and industry
use. The environmental noise reaches the Standard | for Environmental Noise in City

(GB3095-1993) .

2. IMPACTS OF PROJECT CONSTRUCTION AND

PRODUCTION TO THE ENVIRONMENT

2.1 ENVRIONMENTAL IMPACTS FROM PROJECT CONSTRUCTION

Equipments in this project do not have the problems of “Three pollutions”. Noise
pollution is not a problem due to its high-standard equipment; and volume of dust
emission is below the national standard and do not have bad effects to workers.

2.2 ENVRIONMENTAL IMPACTS FROM PROJECT POLLUTANTS

Environmental impacts from the pollutants of the project after construction are:
2.2.1. Dust pollution in production
Dust caused in production will cause air pollution.

2.2.2 Noise pollution
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Heating and processing equipments used in the production will cause noises and
noise pollution.

2.2.3 Scraps

Steel scrap, leftover materials, and oil paint not for use in the production can be
sold and decrease their pollution to the environment.

3. MEASURES FOR ENVRIONMENTAL PROTECTION

3.1 STANDARDS TAKEN FOR DESIGN AND MONITORING OF THE

ENVIRONMENTAL PROTECTION IN THE FOUNDRY:

Sewage Discharging Integrated Standards(GB8978-88);
Ambient Air Quality Standards(GB3095-1996)
Emission Standards of Air Pollutants{(GB16297-1996)
Standards for Noise Pollutions in Cities(GB3096-82)

3.2 MEASURES TO POLLUTANTS

@ Use dust collectors to reduce dust below the national standards described in
Emission Standards of Air Pollutants(GB16297-1996)

® Measures of screening, shock absorption, sound insulation, sound absorption
and so on use to reduce noise pollution and reach requirements in Standards
for Noise Pollutions in Cities(GB3096-82) _

® Reclaim and reuse the solid wastes for Zero Emissions and
non-contamination.

4. ASSESSMENTS TO ENVIRONMENTAL IMPACTS

According to the analysis to the project geological situations, foundry’s layout,
equipments, as well as generation, emissions and treatments of wastes, we draw the
following conclusion to the project’s environmental impacts:

The location of this project is decent, and measures taken to protect environment
during production are proper. Therefore, from the aspect of environment, this project «
is workable.
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CHAPTER EIGHT STRUCTURE OF

MANAGEMENT AND HR SETTINGS

1. STRUCTURE OF MANAGEMENT

1.1 LEGAL PERSON RESPONSIBILITY SYSTEM

The management after the project will take the legal person/ general manager
responsibility system. Yu Deyan is the legal person.

1.2 STRUCTURE OF MANAGEMENT
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1.3 MANAGEMENT SYSTEM

The foundry is introducing a modern management system to replace its traditional
way, by referring to the advanced management models,and establishing scientific and
active management methods. This management system emphasizes carefull marketing
research, market-oriented sales, well arranged production, clear financial management
and HR system.

During the project implementation, management of the foundry will be
strenghtened through: consuminating the legal person responsibility system,
introducing the updated management methods and skills; and improving the
marketing system.

2. HR SETTINGS

Presently, the foundry has 120 employers which is sufficient to this project.

CHAPTER NINE PROJECT IMPLEMENTATION

PROCESS

1. TIME LIMIT FOR PROJECT CONSTRUCTION

Prepared from Oct. 2004, the project is to be completed in June 2005, through the
implementation steps of preparation, design and plan, and equipment purchase,
installation, testing and commissioning.

2. SCHEDULE FOR PROJECT IMPLEMENTATION

To ensure the timing of the project implementation, as well as its quality, the
schedule is below and will be strictly followed.

Jan-Feb. 2005 preparation, design and plan of the project
Jan-May 2065_ bidding for equipment purchase; testing and commissioning

June 2005 test-run; formal operation
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CHAPTER TEN INVESTMENT ESTIMATE AND

FINANCING

1. INVESTMENT ESTIMATE
1.1 INVESTMENT ESTIMATE

1.1.1 EXPENSES OF CONSTRUCTION

Expense of construction is estimated by units. Construction cost per unit is RMB
¥ 750/m3, and this project is going to build a coke storeroom of 100m3. therefore, the
total cost of construction is RMB ¥ 75,000.

1.1.2. EXPENSES OF TECHNICAL RENOVATION AND
EQUIPMENT PRUCHACE & INSTALLTION

This project is intended to undertake renovation on a 5-ton cupola, recovery
system of used foundry sand, the molding processes and patterns, and a duplex
melting system consisting of the 5-ton cupola and a newly purchased 5-ton medium
frequency induction furnace. the total expense is RMBY 4,740,000, details as the
following:

ESTIMATED EXPENSES ON TECHNICAL RENOVATION AND EQUIPMENT

PURCHASE ‘
Table 10-1 unit: RMB ¥ 1,000,000
No. Equipment Type Unit lelant Un.1t To1.:a1
ity | price | price
) S-tqn mc@rum frequency set 1 1 1
induction furnace
2 5-ton cupola set 1 0.8 0.8

recovery system of used

foundry sand set 1 0.8 0.8

molding processes and
patterns

set 1 2,14 2.14




Sat

total 4,74

Installation fees are supposed to be 5% of the estimated expenses on technical
renovation and equipment purchase, therefore, the total investment is RMB
¥ 237,000.

1.1.3 ESTIMATED RESERVED-FUND

Given the unexpected circumstance arise or prices get higher during the project
implementation, a reserved fund is estimated. According to national rules on reserved
funds in large and medium-sized projects, inflation is not taken into consideration as
the prices are stable for these years. -

The reserved fund is 3% of the total project expense of construction, purchase,
and installation, which is RMB¥ 142,000.

1.1.4 INTERESTS

'

This project applied a loan of RMB ¥ 3.8 million from bank with the interests of
5.58%. Calculated by its project duration, the total cost for bank interests is RMB
¥ 106,000.

1.2 TOTAL INVESTMENT

Total investment=construction fee+ equipment purchase+ interests

=RMB ¥ 5.3 million

2. FINANCING

Investment of this project is from three parts: RMB ¥ 500, 000 financial support
from GEF, RMBY 3.8 million bank loan, and RMB ¥ | million self-financing by the
foundry.
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CHAPTER ELEVEN  ANALYSIS OF ECONOMICS

EFFECTS

1. SELECTION OF BASIC DATA AND PARAMETERS IN
FINANCIAL EVALUATION

1.1 BASIS AND REFERENCES OF FINANCIAL EVALUATION

Based on the National Guidelines for the Project Investment Feasibility Study and
it relative regulations, as well as materials provided by project parties.

1.2 SELECTION OF BASIC DATA AND PARAMETERS

1.1.1 DURATION AND PRODUCTION LOAD

Duration of this project is supposed to be eleven years, including a production
period of ten years. From the second ycar, the designed production load will be
reached.

1.1.2 RATE OF PROFIT

Based on the current interests of national debts and risk factors, a basic rate of
profit is set as sum of the above both. Considering the 4.03% interests of 30-year
national debts (pre-tax); and 33% income tax rate, and relating risk factors, the basic
rate of profit is 10%.

1.1.3 OTHER PARAMETERS

The baseline of investment recovery period is 10 years, and average rate of
investment return is 12%.




2. ESTIMATE OF INCOMES AND TAXATION

2.1 BUSINESS INCOME

Upon the completion of project construction, earnings by selling
products of 3,000 ton will be RMB¥ 4, 200. Details are in the following
table.

Estimate of Business Income

Table 11-1 Monetary Unit: RMB ¥ 10,000
Unit Price
(RMB10,000/t
No. Products Sale (T ) Income
1 Ductile iron castings 3000 0.8 2400
2 Total 3000 2400

2.2 VALUE-ADDED TAX, TAX OF SALES, AND OTHERS

Value-added tax-17%; Civil construction tax (7% ) ; Added tax on Education (3
%) '

Value-added tax =Output tax- Input tax=(Business income-purchase of raw and
supplementary materials and fuels and power)/(1+17%)x17%

3 ESTIMATE OF THE COSTS
3.1 COSTS OF MATERIALS

3.1.1 MAIN RAW MATERILS

It is estimated that main materials cost cach year will be RMB ¥ 1,356.8. Details
can be found in table 11-2.
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ESTIMATE OF THE COSTS OF MAIN RAW MATERILS

TABLE 11-2 Monetary Unit: RMB ¥ 10,000
Annual
No. Name Unit consumption | Unit price Cost
()

1 Pig iron ton 4000 0.315 1260

2 Industrial silicon ton - 1 12.2 12.2

3 Pure iron ton 50 0.48 24

4 Chrome with low carbon ton 30 1.5 45

5 manganese ton 10 1.56 15.6

total 4091 1356.8

3.2 COSTS OF FUELS

It is estimated that the cost of fuels, including electric, coke, diesel oil, and etc,
each year will be RMB ¥ 239.9. Details can be found in table 11-3..

Estimate of Fuel and Power Cost

TABLE 11-3 Monetary Unit: RMB¥ 10,000
Annual
No. Name Unit consumption | Unit price Cost
()
I Electric 10,000 70 0.635 445
degree
2 Coke ton 344 1800 61.9
3 diesel oil ton 50 4530 227
4 Total 1299

3.3 SALARY AND BENEFITS

There are 120 employces in the foundry, with an average annual salary and
benefits RMB ¥ 12,000. Therefore, the total cost on salary and benefits is
RMB1,440,000.
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3.4 DEPRECIATION

The original fixed asset is RMBY 5.3 million, including RMB¥ 75,000 of
construction and building, and RMB ¥ 5.225 million equipment {purchase price).
Depreciation duration for buildings and construction is 20 years, and for equipment
10 years, so the depreciation rate sets to be 5%.

3.5 LABOR COST

8% of the cost on raw material is calculated as the labor cost, which is RMB
¥ 1.085 million.

3.6 ACCOUNTING COST

Loans in construction period bring interests in operation, which is regarded as
accounting cost. Details about accounting cost could be found in Table 4: Estimate of
the Total Costs.

3.7 OTHER EXPENSES

Other expenses means the sum of production cost, management cost, and
accounting cost minus salary and benefits of employees, depreciation, labor cost, and
interests expenses. According to the real situation, the other expenses set to be 10%

of the above mentioned sum as RMB ¥ 1.788 million.

3.8 TOTAL COSTS

The total cost is supposed to be RMB¥ 19.912 million. Details are in Table 4:
Estimate of the Total Costs.

3.9 MANAGEMENT COST

Management cost= total cost-depreciation-amortization-accounting cost

Annual management cost is estimated to be RMB Y 19.194 million,
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4. PROFIT AND PROFIT ALLOCATION

4.1 ESTIMATE OF THE TOTAL PROFIT

Profit= business income-total cost-sales tax
Details could be found in table 5 Profit and Profit Sharing.

4.1.1 During the whole business period, the total business income is RMB28.18
million, and the annual business income on average is RMB2.818 million.

4.1.2 to deduct the income tax, which is 33%, the total after tax profit is
RMB18.88 million, which in on average RMB1.888 million per year.

4.2 PROFIT ALLOCATION

15% of after-tax profit is surplus reserve and public welfare funds, and the other
is profit for allocation. Except the surplus reserve and public welfare funds, the
accumulated unallocated profit is RMBY 16.04 million, and the average annual

unallocated profit is RMBY 1.604 million.

5. FINANCIAL EFFECTS ANALYSIS

5.1 CASH FLOW ANALYSIS

The estimated indicators according to the foundry’s cash flow are:

Table 14-4:
Indicator FIRR (%) FNPV Pt
RMB¥ 10,000 | (investment recovery
period)
After-tax income 19.2% 243 5.3 year
(including
construction period)

The financial internal rate of return (FIRR) is higher than basic discount rate 10%,
and the financial net present value (FNPV) is much more than zero. Also considering
the PT including construction period is 5.3 years, this project has a good profit
potential.




5.2 INVESTMENT PROFIT RATE, INVESTMENT PROFIT RATE

Investment profit rate: 53%

Investment profit rate: 35.6%

5.3 SOLVENCY

There are RMBY 3.8 million bank loans which will be payback by depreciation,
amortization, and the unallocated profit. Calculated as table 7 Plan for Payback of
Loans, the shortest loan maturity period is 2.98 years, including construction period.

CHAPTER TWELVE SOCIAL EFFECT ANALYSIS

1. This project is intended to reduce CO2 emtssion. Currently, China is the second
largest CO2 emission country in the world. Besides, emissions of CH4 and N,O are
also notable. From 1990-2001, China's CO2 ecmissions have an increase of
823,000,000 tons, and account for 27% of the world increase. it is expected that the
CO2 emissions in 2020 will be 1.32 times of that in 2000, and probablely exceed
USA's emission and rank the No.1. Due to the relatively backward technology and
huge energy consumption in China, its CO2 emission/GDP is quite high, also. The
technical renovation will greatly reduce CO2 emissions of the foundry, and play
important role to "control the GHG within the level not harmful to human beings",

2. This project is helpful to resolve energy problems. Coal is a major energy
sources in China that account for 70% of the total unrecovered energy. this also make
China one of the most soot-polluted countries, as well as a big CO2-emission country.
Restricted by the energy resources structure, to use energy like oil and gas with less
pollution is a problem, while to improve energy efficiency is limited by technical and
financial support.

- 3, This project is helpful in solving the huge pressure in China's economic
development. GHG emissions and energy demands are increasing with China's
economic development. by reducing GHG emissions and resolve energy problems,
this project reduce the pressure that China is facing.
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CHAPTER THIRTEEN SUMMARY AND SUGGESTIONS

1. SUMMARY OF THE FEASIBILITY STUDY

This project is to improve energy efficiency and reduce GHG emissions by
adopting advanced technology and to remove key policy, market, technology, and
financial barriers for TVEs.

By the projected technical renovation, there will be 467.7 tons energy savings and
1169.25 tons of CO, emissions reduction. After the calculation and analysis, we have
the following data: annual output of castings 3,000 tons, business income RMB
¥ 24,000,000, average annual profit RMB ¥ 2,818,000, investment recovery period
5.3 years (including construction period); FIRR 19.2%, FNPV RMBY 2,430,000.
These data are all better than the baseline data, and indicate good economic and
environmental effects.

2. SUGGESTIONS

To ensure the smooth project implementation, it is better to shorten the
construction period and guarantee the project capital.

After completion of the project, it is necessary to continuously improve
production and management, so as to further enlarge the market and build the brand.
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Annex 2 Process of Fiberglass Epoxy Patterning
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B ERRTHR, HBMEAESET.
415w EAR, ERUOWEENYISEE, TR REELTE.
4.1.6 R, FNBFE, ERHRAE, RYE#H, BELRER,
DLPRAIE o X5 B VBB AL
4.1.7 S EIBALLTIERIRAE, RTIE#H, BEAEH, UKL
T G A E AL
418 RIFZGHARMNEELIZLAE, FRARRRTEH, X0k
. FE,
4.19 REVTRE, EHEALH TR A AN, IR
REE, AEANA, FAHAENXLIRNRERAE. BAHXE /D




RE, AFRAFEN T FREENLRE, EEIL, THIER
—E A, U EE AR TR K.

4.1.10 FAENE, TBILAWHAL, REFRHN, F—8uHHE— L,
BKRETHRE, BRERATFAET, BRE ZRBGR, ZiRe
wikEE, BENE. TE. LRKE FaABTER.

4.2 %%

421 BE&E&: ETHRERAHGH—ED, FeRobhEE L
BRTHAE, wBEEfKE, NAREK KT HE W E
P, KRB ERE R _EHRAEA.

422 B EE TR ESK TR —BEHEE 30-50mm, 4F/EH
ERED, BREKWASNERE, BHARKADHR LI S5H 0T,
APEH (HRF 400 L LE) RAEPOHERRED R, EHAKE
B, NARESTHEERARAFE, BR 0 KEAE, (E
Zs50 L) UERSHEA.

423 £ L EESEEEE 30-50 mm @A ELIKE|LE. BE,. L
BHMMAE, RKESAEFEZAONNBMERNESL, UWERLE
FIELE.

424 HHE - FMAHAAREAI, HOARNEFIEE, HhkZEAL
AL (ERER G ERFAERME ), #bFiR@AI2HWH T,
AR

425 EHEAFHAE TR, BEXELEEZEER, STRERE, £
EEREHLEASRGHAL, wRANINETTD, WELEFE,
%= AR AE .

42.6 R EXEENER, T B E KAWL T B HALHTH
¥,

427 R THBE, REGEBEXL B ERNBMIN, ER5H 0N
oA B B, RO MR AL T AR SRR AL B 152 R AL 5 B
4.2.8 3T T RN E] 09 F R IR R 38R B

4.3 B4 :

431 #RGE G ITETRE, ELTHEAE -, HEAEEL
FEHAL, REITH, FTHEEERFINGES. |
432 I ENE R, FHAREERORERLNEIMELE, AN
Rl (BT EHANRE) AREEROFHRNERE .
433 MG, EAhkofE, GrBRBADE, KO8 ERE
S, B O 100mm 6 E N EEFE, UWERHkOE, #1E



] B 55 4 B AT
4.4 645 |
441 BEA, NETHEFTNEDERWFETE, FEGELF
B 4T LR H.

442 HH R EFE LR AN NIES, BEES5E 0D
SR, WEAHKBEEREAME, LY, AARINERHNLE,
MWETHER, FHE3 4K 1L.

AAZ ARG ZAESTE THARKRNERHRDE R LR
%, FAEFOFEEEFESE L TR, i EEBEE.

444 & LAH, EERD, BAH0, FosRETE, FAE
wRAAHR—#, VELRERE, FHELE, EUNNEELHW
R REFR, wEREAFRELR, NAEINSKHEE LS.
4458 E LW, NEEANEALEDER, (SMREMHERNLH D
BAk, FONEHEHEUESR, ZHELE, NENSEE)

446 HE Lfaw, AERRE FF ML EEDAE, FEAFREH
B ok P ST SE TR 2

447 EEABRB DA ELRROAKBEBDES, H K _EBE
., FEGE LSO EH™, KBEHFEELK, KON R
JH K AR

4.5 RiE:

451 RFAIE A RAHE BEFEE TE, RiEgA.

4.5.2 R A BAE Y EATEK T ROR O, RE BT HEAT
B, REBGRRE—EASKERR, BARBRE, WLF4EA5H
A,

453 RF A BFIFREG A, HIEFH KGR HESE TIE.

454 EHAE O fE O R KBERT, RAGKEFEEE, NER
k. Bk B AR L b A Ok

455 Ak AEFARE R, BRENNAEH, RERACLS%AKE
F, NREBGSHALESKRFNEERSH, BEIRNETES
AR, AiRiEdgiE.

456 RERENIETI LA B FEEGEEREANRE, FHFTETE,
DL R TR fL e R . .
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