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INTRODUCTION AND ACKNOWLEDGMENT

Introduction

" This ~final "report submitted to the  United” Nations Industrial Development
Organirzation (UNIDO) prepared by the Tianjin Cement Industry Design and Research
Institute (TCDRI) as the contractor according to the requirements of contract of
“Energy Conservation and GHG Emissions Reduction in Chinese TVEs—Phase II
-Cement Sector Replication Projects for Energy Efficiency(1)” between UNIDO and
TCDRI. This final report is a summary of works and activities in the above-mentioned

projects. e -

Acknowledgement:

The accomplishment of the contractor is a joint effort of TCDRI and ten pilot plants. |
Here, we would like to thank all the participants for their hard work and contrtbution

..during the accomplishment of the work. Many of the thanks will be sent to all the = .

PMO and UNIDO’s chief technical advisor (CTA), Ms. Mounira Latrech and other

UNIDO staff. With the support of them, the hard work of the cement Sector

Replication Projects for Energy Efficiency becomes a challenge and interesting task.
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SUMMARY

Overview

TCDRI Qualification

Tianjin Cement Industry Design and Research Institute (TCDRI) is one of the
prospecting and designing institutes under the management of Central Enterprises
Operating Committee (former under SABMI). As one of the earliest founded design
institutes in China, TCDRI now became a first-class design institute with the strongest
design capability. in building materials industry of China since it was set,up in 1953.
Through years of development and expanding, TCDRI now has turned into a large
comprehensive designing enterprise incorporated scientific research, engineering
design, construction supervision, turnkey contract construction, consu]tatwe
engineering technical service and machinery & electrical equ1pment manufacture In
1992, TCDRI was granted "the Direct Business Right with Foreigners" by ‘the
Mnnstry of Economic and Trade, and m 2000 TCDRI was granted ”Self-run Import
Enterprise” by Tlan_]m Forelgn ECODOI’IHC Relatlons and Trade Commlttee In 1995,

TCDRI was entitled by the Development and Research Center of the State Council as
"the first institute for demgn and research on new- dry process cement.production line
in China", and comp11ed in a book Cdlled "Honor. Records of the Most in China”,
(1949~1995). In 1993 TCDRI was honored as one of "the Hundred Strongest
Institute" (the sole design institute gain this title in building materials industry) and
afterwards, was successively chosen as "the Hundred Strongest in Overall Strength in
China Prospecting and Designing Institute". In 1996, TCDRI was the first one passing
the conformity of quality system certification ISO9000.

China Cement Development Center (CCDC) created by Chinese govemment and
UNIDO 1is a sole international institution in Asian and Pacific Area. From the
founding of CCDC 1n 1983, entrusted by UNIDO, TCDRI successfully organized and
sponsored three international mini-cement meetings and trained more than 100
cement professional staffs for Asian and pacific Area. TCDRI played an important
role on training professionals, providing technical assistance and international

technical exchange for Asian and Pacific Area.

At the present,: TCDRI has obtained several qualifications on engineering and
consultation including non-metallic mineral, construction engineering, environmental
pollution prevention and control. The certificates which TCDRI commanded involves

"Export Licence of Engineering Design", "Grade A Certificate on Cement and
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Waste-heat. Generation Engineering. Design", "Grade:,, A Certificate on Turnkey
~ Contract Construction”, "Grade A Certificate on Engineering Consultation" and
"Special Qualification on Intelligent System of Construction Engineering" as well as

the "Conformity of Quality System Certification ISO 9000".
The major business and service include: Cement engineering design, cement raw
materials quarry enhgineéering design, new process / technology and'new materials
development and apphcatlon waste heat power generatlon ‘station design, raw
materials testmg and evaluatlon pressure vessels de51gn, env1ronmenta1 lmpact

assessment and preventlon turnkey contract construction, constructlon superv1s10n

and operatlon management construction costs and consultant service, equipment -

manufacture and completed installation supply, cement technical information and

consultant service elc.

There are about 800 staffs and 300 other employees in TCDRI. Among 800 staffs, 700
are professionals in different sections including 2 design masters, 2 experts at national
level and 4 experts at provincial and ministerial level, 220 professors and senior

engineers, 300 engineers and 160 assistant engineers.

Tn order to meet market competition, TCDRI has established multiple economic
structure and set up 24 divisions, 2 wholly-owned subsidiaries, 11 holding

subsidiaries and 1 collectively-owned company.

There are advanced facilities for scientific research in TCDRI There are 16 labs
including laboratory test center, cold and hot model pilot plants, machinery and
electric plants, cement technical training center and computer center etc. In TCDRI it
1s possible to carry out simulating test, research experiment, semi-industnal scale tests
and auto-contro]l development for cement manufacturing, industrial wastes utilization,
raw materials gnndability and burnability testing, as well as training programs for
technicians. The results of these activities provide reliable technical guarantee for
first-rate engineering design and scientific research in China cement industry.

The completion of the state "Torch Plan" project-new energy conservation cement
installation manufacture base is a beneficial practice for industrial development on
TCDRI technical achievements, this plant has a stronger ability .on equipment
manufacturing and sales and has become a new economic growth point of TCDRL

As one of the demonstration umts of CAD, various intelligent computer softwares are
widely-applied in scientific research and engineering design in TCDRI, now, the level

T
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for: applying computer-integrated circuit keeps progressing, computer network and
shared engineering database, as well as office automation has.been realized. This
makes TCDRI being in a leading position among design institutes in China.

Over 50 years, TCDRI has accomplished more than 400 cement plants and other
engineering designs, over 200 turnkey contract construction, construction supervision
and engineering consultation, has developed and designed more than 6000 sets
cement equipment and fulfilled scientific research for 140 subjects. Since 1970s,
TlanJm Cement Industry Design and Reqearch Instltute (TCDRI) has been engaged in
the de51gn research and development for exhaust gas waste heat ut1117at10n in cement
mdustry, and has workéd out différent waste heat power generatron systems suitable
for different types of kilns. Up to now more than thirty waste heat power generation
systems have been puf into normial operation, and economit’ benefits and social
benefits have been achieved. And meanwhile TCDRI has accumulated practical
experiences through site erection and commissioning of those power stations.

Especially. during the past 5 years; the, subject of the research and development of
medium. and low, temperature waste heat power generation technology and related.
equipments has achieved great progress, TCDRI has established its leading position in
the field of indusirial waste heat uti]izatieﬂ and it has the ability to make the desigﬂ
and comnnssmnmg of waste heat power station and self-supporting station for
dlfferent rotary kzlns n cement plants and other mdustnes

By above achievements, TCDRI has made great contributions to the products
adjustment and technical progress in China bu1ldmg materials mdustry and created
notablé social and economic returns both for state and clients.

Overwew

Wlth the world population increase and rapld economy development, the resources
shortage is becoming more and more serious; seeking new resources and reasonable
utilizing existing resources will-be the key for the sustained development of economy
in each country. Soin.all society fields:including production;-building, circulation and

consumption, resources saving and reasonable utilizing should be put into agenda.

Comprehensive resources utilization will be a long-term major economy policy of all
countries in the world; it will take an important part in resources saving, environment
protection, economic effect improvement, optimum resources configuration and

sustained development.
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TCDRI recognizes that this sub-contract is a criticallj important part of the whole
project. Our basic. approach is to satisfy UNIDO’s needs with a term of experts and
designers who collectively represent senior level expertise in designing waste heat
power plants or similar facilities, and familiarity with cement making processes is an
"= === ~~~advantage. Working interactively with UNIDO, and the Shenhe cement company, we
have researched the existing information provided by Shenhe company, and our

design has met the following requirements:

» The waste heat power plant is expected to operate smoothly and steadily, with no

~..-—-  adverse effects on cement production. Operation of the power plants should
. reach 95% relatively to the cement production lines. : S

> In addition, the waste heat power plant is expected to emit no harmful emissions

such as SO; and particulates, but to effectively reduce these emissions from the

head and tail of the cement kiln.

Design principle
_ The design principle of waste heat power generation station is "reliable production,
advanced technology, saving investment and improved benefit".

Under this principle we are aiming to select reasonable running parameters which can
not only make full use of waste heat in the cement plant, but also have no effects on
the normal production, to make good selection of main equipments which shall be
Chinese standard equipments with ripe technology; to save the investment as much as
possible with the conditions to have safe and satisfactory production and to reduce the

costs, as well as to increase the economical benefit of the enterprise.

Proposed work plan
TCDRI have identified this sub-contract as a five-month project (refer to the

containing seven major tasks. A brief description of cach task is as follows.

Task 1: Review experiences and outputs of the UNIDO pilot project, namely
“Design of Waste Heat Power Plant for Zhejiang Shenhe Cement Company”

TCDRI has accomplished “Design of Waste Heat Power Plant for Zhejiang Shenhe
Cement Company” successfully with the matured techmque.

TCDRI has provided over-all technique services through commissioning and
equipment purchasing assistance and so on.

TCDRI has mvestigated at site for design and service, a visit report has been worked

out. In the report engineering problems have been analyzed and effective measures
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have been put forward in order to avoid similar problems in other projects.
The Waste Heat Power Plant for Zhejiang Shenhe Cement Company Has been put into
operation now, as for the experiences and outputs of this project as follows.

Scale of construction

Regarding to the cement production line of 2500t/d and with the prerequisite of
satisfying the production of the existing line. A waste heat power generation system of
one turbine-generator set motivated by waste heat boilers (AQC & SP boiler) has been
adopted. The proposed capacity is detailed as follows:

Installed capacity:  3MW

Yearly power generation amount: 2094x104 kWh

Yearly running hour; 7050h

Condition of construction

» Sources of waste gés

Asa productiah line of 2500t/d, the waste heat sources to be used are:
waste gds at clinker cooler (normal): 57000 m>/h, temperature: 350°C/90°C.
waste gas at kiln inlet (normal): 167000 m*/h, temperature: 335°C/220°C.

» Water supply

The water supply for a 3 MW power station includes the cooling water for exhaust
steam of a turbine-generator set, Washing water for reduction rinse in chemical water
treatment and a small quantity of equipment cooling water, cooling water has been
circulated. Therefore, the daily water consumption for the power station is 1004m’

approximately.
» Station site
The waste heat generation station consists of an AQC boiler, a SP boiler, a turbine

generator room, power distribution room, a chemical water treatment section; a

circulated water pump station, cooling towers.

AQC boiler has arranged in the open space at the kiln outlet, it occupies an area of

area of 12 m X 10 m.

SP boiler has located on the building of exhaust fan of the kiln inlet, so no more space

is needed.

A combined building has been hold the turbine generator, the power distribution
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system, the power generation control system, it occupied an area of area of . (21+7.5)
m X 18 m; the circulated water pump station and cooling towers occupied an area of

12 m x 6 m. the-.chemical water treatment section occupied an area of 21 m x 9 m.

T T 7" An ideal arrangernent for the power station is relatively concéntratéd one. But for an
existing cement production line, expansion power generation station arrangement

could not be so ideal, but a practical solution could be worked out.

R
i

Thermodynamic system introduction
- The thermodynamic system is composed of waste heat boilers and a turbine—éenérdtor -

. set. ' e e s

» Kiln outlet waste heat boiler -AQC boiler
The heat-receiving surface of kiln outlet waste heat boiler i.e. AQC boiler has been

‘divided into three stages:

_ Stage [ : steam stage, producing 1.6MPa-300°C over-heat steam; which flows to the

turbine directly as main feed steam for power generation. -

Stage II: steam stage, producing 0.25MPa-150°C over-heat steam, which flows to the

turbine directly as supplement feed steam for power generation.

Sfage 1I1: hot water stage, for heating turbine condensing water so as to increase feed
water temperature of the AQC boiler steam stage and the SP boiler.

Waste gas from the middle discharge outlet of the cooler has been introduced-to-the
AQC boiler for heat exchanging, then returned to the existing kiln outlet exhaust
treatment system, and discharged to the atmosphere trough a stack afier EP dedusting,

» Kilu inlet waste heat boiler-SP boiler
Kiln inlet waste heat boiler 1.e. SP boiler produces 1.6MPa-280°C over-heat stecam,
which merges with the main steam of the AQC boiler, the merged steam has been fed

to the turbine for power generator.

Waste gas from the kiln inlet has been introduced to the SP boiler for heat exchanging,

then retumned to the existing kiln inlet exhaust treatment system, and discharged to the

atmosphere trough a stack after EP dedusting.
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» Steam turbine

A 2-stage mixed-pressure steam turbine has been adopted, the rated capacity is 3IMW.
The parameter of main steam is 1.27MPa—290°C, the parameter of supplemental
steamn is 0.15MPa—125"C. The rotating speed 1s 3000r/min.

» Cooling water system

A circulation system has been adopted in the project. The system includes circulation
cooling pumps, cooling fower, water pool and pipe network. When the system is in
operation, the circulation cooling pumps extract water from.the water pool ard
convey to each section for equipment cooling, the return water is conveyed to cooling
tower by means of remaining pressure of the circulation pumps, after cooling the

water returns to the water pool for circulation use.

The circulation cooling system could satisfy max. cooling water demand of the power
station. The system includes 2 mechanical draft GFRP cooling towers capacity 600t/h

each, 2 circulation pumps (flow rate 680t/h, lift 26m) for a turbine-generator set.

» Chemical water treatment .
In order to satisfy power station boiler water quality standard and considering local
water data, “two-stage sodium demineralizinig system” process has been adopted in

the project. Running flow sheet is described as follows.

The raw water from the plant supply network flows to mechanical filters, and then
flow to raw water tanks after filtering, the raw water pumps pump the water to

demineralizing device. After treatment water quality reaches: rigidity<:0.03me/l.

For boiler drum water quality adjustment, direct chemical feed method has been

adopted, Na;POj solution shall be pumped to waste heat boiler drums.

» Control system dees
A centralized and distributed computer control -system- (DCS) has been.used for the
power station process supervision and control. The process parameter collection,

process control and production log print are all accomplished by the DCS system.

» - Main proposed technical indexes

Yearly power generation amount: 2094x10* kWh
Yearly power supply amount: 1903x10% kWh
(with the reduction of the power consumption used by the station itself)
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Power generatlon amount w1th waste heat per ton chnker s 51 kWh/t
Yearly workmg hour: o - ' 7050¢h'
Water consumptlon \ S o . 1004 m /d

Fixed labor: 15 persons (including 3 administration persons)

Electrical power system -

» Existing configuration of the electrical power system in the ce;ieﬁtsj;lant

In the 2500 t/d cement plant there is a substanon of 35kV/6kV and one 20000k VA
transfonners 1s installed. The mcommg Ime of 35kV 1s from a local power
station-Heshan substation. The distribution voltage of the substation is 6kV and a

single busbar scheme 1s used.

» System Connection of the Power Station

For the proposed 3MW pure waste heat power station, all generated'power bas—been
used for the cement productlon line, a 6kV smgle bus-bar non~sect10na1 connecttng
method is adOpted the 6kV bus ba.r of the 3MW power generatlon set is connected to
thls sectlon The power statlon connects Wlth the cement plant substatlon 6kV bus bar. o

ooh L VI S N

A connectmg power circuit breaker cablnet a bus-bar PT cabinet, a surge absorber
cabmet station service circuit breaker cabinets and generator circuit breaker cabinet

will be equipped for the 6kV bas-bar of the power station.

Task 2: Conduct a comprehensive assessment of each of thel0 potential replication
cement plants identified (see Annex 1), including but not limited to the following
aspects:

a) Production processes

b) Technologies and equipment

¢) Raw materials

d) Energy and electricity use

e) Products, output, and markets

f) Productions workers and technical personnel

g) Ownership, fixed assets, loans, and other financial information

Key findings and outputs of the assessment shall be consolldated into the

feasibility study report as mentioned in task 3 below.
We have conducted process parameter calibration for the ten potential rephcatzon

cement plants in order to achieve production line operation status.
We have conducted investigation at site to achieve the knowledge of production
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process, technologies and equipment, raw materials, energy and electricity use,
products, output, marketing, production workers and technical personnel, ownership,
fixed assels, loans and other financial information and work out a comprehensive

assessment for each of every cement plant selected.

As requested by UNIDO, the feasibility study report has included but not limited to
the following aspects:

»  Summary Indexes of Financial Evaluation

Plan of Funds Ralsmg and Apphcatlon

Every Year Productlon Cost Est1mat10n Table (value added tax excluded)
Statement of Profit & Loss

Fund Resource and its Application

Assets and liabilities Sheet

Statement of Financial Cash-flow (Total Investment)'é

YV V VWV VvV ¥

Task’ 3 Based on the above assessment and m consultatlon wnth plant
management propose a llst of measures and 1nvestments to the plant management
to upgrade theé ex1stmg produetmn technolog:es and equ:pment ‘which will result
in improved product quality, less energy consumption , and a more proﬁtable
enterprlse in the long run. The energy—savmg or power generatlon target for each
replleatlon pl‘OjeCt should be at least 8200 foiis of coal equlvalent (tce), or
21 000 000 kWh per year on average The contractor should draw on snecessful
experiences of the pilot plants in terms of technology,, eqmpment and

management, but the proposed renovation measures and mvestments must s:ut the

’condltlons of the potentlal repllcatlon plants

At the’ present TCDRI has obtained the qualxﬁcaﬁon on designing of the power plant
engineering. The certificates that TCDRI commanded involves "Grade B Certificate
on Waste-heat Generation Engineering Design" and the' "Confonmty of Quallty
System Certification ISO 9000".

The technical proposal prepared by TCDRI has satisfied the national a long-term
major economy policy. And the energy-saving or power. generation target for each
replication project should be at least 8,200 tons of coal equivalent (tce), or 21,000,000

kWh per year on average.

Base on above certifications and ripe experience, TCDRI has drawn on successful
experiences of the pilot plants in terms of technology; equipment, and management,
and the proposed renovation measures and investments must suit the conditions of the
potential replication plants.
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feas1b1ht}f.study should mclude, but s notl‘_lmlte to,‘the followmg elements _
B O J ustlﬁcatlon of the bas1s and prmcnples of - the feaSIblllty study and des1gn-———
2) Desenptlon of the local power grld network and the internal power supply
: and consumptlon systems
3) Descrlptlon of key productmn process and equlpment parameters

AR

4) Jnst1ﬁcatlon of site. selectlon of the key construction and structural
components of the power plant L
) Discussion of Iabor protection, fire control, safety in production, and |
industrial hygiene issues
6) Measures to meet relevant environmental standards and requirements
7 ‘Measures for energy cons__ervation and rational utilization of resources, and
- energy savmg potentlals - ‘ o : -
8) ‘Descrlptlon of plant operation and management stafﬁng requ1rements
9 PrOJect 1mplementatlon schedule
- -10) Investment estlmates and economlc and financial analysis. .
TCDRI has worked out a feasﬂnhty study of the proposed measures, 1nvestment and
energy saving for each of every cement plant selected according technical calibration
and comprehensive assessment.
In reports following elements has been included:
> General description |
> The Existing power system of the company
Technical solution
Water supply and drainage
Fire-fighting
Ventilation and air conditioning
Environment protection
Profession safety and sanitation
Resources saving and reasonable utilization
Organization mechanism and fixed labor
Proposed project schedule
Investment estimation
Financial evaluation
Appendix
Attached drawings

YV V VYV VY VYV YVYVYVY

Task5: Assist each plant management to set up a system (or strengthen the
existing system if one already exists) and an energy efficiency baseline, and
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devnse pro;ected energy savmgs and emissions reductlon m each of the
" repllcatlon plants (detall requlrements see AnNex 1), 50 as to improve the currént
practlces of production management energy management quality inspection,
personnel tramlng, and other areas that’ niay requlre attention.

TCDRI has found out management mechanism of each cement plant through
1nvest1gat10n ‘ '

TCDRI has assisted each plant to set up a management system {or strength the
ex1st1ng system) accordmg to specific plant condmons and experlences achieved in
TCDRI ‘established waste héat utilization power statlons S0 as to Improve the current
practices of production management, energy management quahty mspectlon
persorinel training, and so of.

TCDRI has conducted tracing services to promote plant management lével.

Tdsk6: Facilitate platé managément participation’ in ‘t'ralnin‘gﬁ and workshops
orgamzed by stakeholders of the pro;ects, and prov:de them mth necessary support
when and 'where tequired. o A

TCDRI has facilitated and prov1ded techmcal support g plant management
partlclpatlon in trammgs and workshops orgamzed by stakbRolasrs of the pI‘O_] &Ct with

its Administration and techmque expenences

’

Task7: The contractor should be respons:ble for followmg up the' prolect progress of
“each of the plants, and marking reports when reqmred by stakeholders of the
project after the completion of the contract. ’

TCDRI has responsible for following up project progress of each of the plants;

TCDRI has effected to promote feasibility study report approving;

TCDRI has subruitted related reports according to UNIDO’s requirements.

-12-
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- CERTIFICATE for RECEIVED THE FEASIBILITY STUDY REPORT

rT ey e e

e Dec. 25, 2005

TIANJIN CEMENT INDUSTRY DESIGN AND RESEARCH INSTITUTE (TCDRI)
NO.1, Yinhelibeidao Beichen District, T|anjm 300400, PR.China ...
TEL: +86-22-2691-5681 :
FAX: +86-22-2639-9571
hitp://www.tcdri.com.cn
"E-mail: Zhangfu@tcdri.com.cn

Attention: Mr. Zhang Fu, General Manager, Waste Heat Generation Engineerinlg ‘
Dept.

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Phase Il -Cement Sector Replication, Projects for Energy Eff'mency(1)
Project No: EGICPR/QQIGS1 TEIAE e

Baoding Tathang Heyi Cement Co. Ltd., Y1 City, Hebei Pravince(hereinafter called Company) certifies that the
RECEIVED THE FEASIBILITY STUDY REPORT of the Waste Heat Power Plant for the Company has been
. accepted as per the appiicablé Chinese laws and regulations a well as relevant reguirements for technical

renavation projects on Dec.25,2005
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Wang lishun

PRESIDENT
Baoding Taihang Heyi Cement Co. Ltd.
Yi City, Hebei Province, P.R.China
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TEL: +86-22-2691-5681

FAX: +86-22-2639-9571

http://www.tcdri.com.cn

E-mail: Zhangfu@tcdri.com.cn

Attention: Mr. Zhang Fu, General Manager, Waste Heat Generation Engineering
Dept.

Energy Conservation'and' GHG Emissions Reduction‘in‘Chineése:TVEs "
Phase Il -=Cemént Sector Replication' Projects for Energy EfflClency(‘I)
Project No: EG/CPR/99/G31

Jiagzuo Jiari'giu Cement Co. Lid:, Jiaozuo City Henan Province(hereinafter called Company) certifies that the

accepted!as per'ihe applicable Chinese laws and regulzstions a well as relevant requirements for technical

renovation projects on Dec.25,2005

Lui

Li pengli

PRESIDENT
Jiaozuo Jiangu Cement Co. Ltd.
Zhumadian City, Henan Province, P.R.China
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FAX: +86-22-2639-957 1
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E-mail: Zhangfu@tcdri.com.cn

Attention: Mr. Zhang Fu, General Manager, Waste Heat Generation Engineering
Dept.

Energy Conservation and GHG Emissions Reduction in Chinese TVEs

- Phase Il -Cement Sector. Replication Projects for Energy Efﬁcnency(1)
Project No: EG/CPR/99/G31 -

‘Zhejiang Sanshi Jindingzi Building Material Co. Ltd. Meishan Town, Zhejiang Province{hereinafter called
- Company) certifies that the RECEIVED THE FEASIBILITY STUDY REPORT of the Waste Heat Power Plant
for the Company has been accepted as per the applicable Chinese laws and regulations a well as relevant

requirements for technical renovation projects on Nov.25,2005
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Chen changcheng

VICE-PRESIDENT
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Meishan Town, Zhejiang Province, P.R.China
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Company) certifies that the RECEIVED THE FEASIBILITY STUDY REPORT of the Waste Heat Power Plant
for the Company has been accepted as per the applicable Chinese faws and regulations & well as refevant
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VICE-PRESIDENT
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Meishan Town, Zhejiang Province, P.R.China
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E-mail: Zhangfu@tcdri.com.cn
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Energy Conservation and GHG Emissions Reduction in Chinese TVEs
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Fujian Cement Co. Ltd. Lianshi Cement Plant, Shunchang Town, Fujian Province(hereinafter called Company)
certifies that the RECEIVED THE FEASIBILITY STUDY REPORT of the Waste Heat Power Plant for the
Company has been accepted. as per the applicable Chinese laws and regulations a well as relevant

requirements for technical renovation projects on Dec.15,2005
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fhang chunsheng

VICE-PRESIDENT
Fujian Cement Co. Lid. Lianshi Cement Plant
Shunchang Town, Fujian Province, P.R.China
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Zhejiang Zhongxinyuan Cement Co. Ltd. Deging Town, Zhejiang Province(hereinafter called Company)

ceriifies that the RECEIVED THE FEASIBILITY STUDY REPORT of the Waste Heat Power Plant foﬁ)e
Company has been accepted as'per the applicable Chinese laws and regulations a well as relevant

requirements for technical renovation projects on Nov.25,2005
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XL;/zhihuang

PRESIDENT
Zhejiang Zhongxinyuan Cement Co. Ltd.
Deging Town, Zhejiang Province, P.R.China
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Zhejiang Sanshi Wutong Building Material Co. Ltd. Meishan Town, Zhejiang Province(hereinafier called
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for the Company has been accepted as per the applicable Chinese laws and regulations a well as relevant

requirements for technical renovation projects on Nov.25,2005
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Cien changcheng ‘

S

VICE-PRESIDENT i
Zhejiang Sanshi Wutong Building Material Co. Ltd. - '
Meishan Town, Zhejiang Province, P.R.China
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Project No: EGICPR1991G31 .

Guangdang GITIC Green island Cement Co. Lid. Yunfu Town, Guangdong Province(hereinafter called

Company) ceriifies that the RECEIVED THE FEASIBILITY STUDY REPORT of the Waste Heat Power Plant
for the Company has been accepted as per the appi'lcaible\Chinese laws and regulations a well as relevant

requirements for technical renovation projects on Nov.25,2005
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Cal peiwei

PRESIDENT
Guangdong GITIC Green island Cement Co. Ltd.
Yunfu Town, Guangdong Province, P.R.China



CERTITHIEICATEN forRECEIVEDTHE -F_E_ASIBI_L‘ITY\STUDY REPORT
Nov. 25, 2005

TIANJIN CEMENT INDUSTRY DESIGN AND RESEARCH INSTITUTE (TCDRI)
NO.1, Yinhelibeidac Beichen District, Tianjin 300400, P.R. Chlna

TEL: +86-22-2691-5681

FAX: +86-22-2639-9571

http://www.tcdri.com.cn

E-mail: Zhangfu@tcdri.com.cn

Attention: Mr. Zhang Fu, General Manager, Waste Heat Generation Engineering
Dept. - '

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Phase Il -Cement Sector Replication Projects for Energy Efficiency(1)
Project No: EG/CPR/99/G31

_ Zhejiang Zhongkaiyuan Cement Co. Ltd. Deging Town, Zhejiang Province(hereinafter called Company)
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requirements for technical renovation projects on Nov.25,2005
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Xu hlhuang

PRESIDENT
Zhejiang Zhongkaiyuan Cement Co. Ltd.
Deqging Town, Zhejiang Province, P.R.China
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Yané Xu

VICE-PRESIDENT
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Zhumadian City, Henan Province, P.R.China



A Feasibility Study Report for:
United Nations Industrial Development Organization

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Phase [[-Cement Sector Replication Projects for Energy Efficiency(1)
Pure-low Temperature Waste Heat Power Station Project (6MW)

of Baoding Taihang Heyi Cement Co., Ltd.

Contract No: 05/034
Project No: EG/CPR/99/G31

Submitted By:
Tianjin Cement Industry Design and Research Institute(TCDRI)

December 20, 2005

Tianjin Cement Industry Design and Research [nstitute(TCDRI)
Beichen District, No. | YinHeBeiDao
Tianjin 300400, P.R.China
Tell +86-22-2691568) htip/fvwwicdr.come.en
Fax:+86-22-26399571 E-mail: Wangyif@tedri.com.cn



1. General description

Baodmg Tathang Heyl Cement Co., Ltd is one of the blggest building
material companies of China, controlled by Hebet Taihang Cement
Corporation. One new-type dry process clinker production line and
cement miller system with output capacity of 2000t/d is put into.
construction mm 2003, through the technical reformation, the clink_er
output has achieved 3400t/d and the cement output achieved 15 million
to. | T
The'company owns advanced process, equipments and technology, its
parents company has forty years expenence of cement productlon and
management }

Located in the Yi County Hebei Province, 120k1ﬁ north to Baoding
Muni‘c;,ipal, 190km east to Tianjin Municipal, 87km to Peking, 112

~ national highway‘and Jingguang west highway cross in the county, the
company enjoys convenient communication and superior geographical
advantage.

‘In order to fully utilize the waste heat discharged from the cement
production process, to save fuel and protect environment, and to make
economic and social efficiency, according to the detail conditions of the
company, the company purpose to utilize the waste gas exhausted from
the kiln outlet cooler and kiln inlet preheater of the 3400t/d cement
production line to erect a waste heat power station, the installed capacity
of which will be 6MW.

2. Construction necessity

Tianjin Cement Industry Design and Research Institute (TCDRI) under
the jurisdiction of the State Property Management Commission is the No.
1 cement design institute in China of qualification A. TCDRI has been
engaged in cement equipment and process development and research for

many years, through several generation unremitting efforts, our cement
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industry has achieved great progress in both output scale and energy
saving: Production line capacity has enlarged from 1000t/d and 2500t/d to
5000t/d, 8000t/d and 10000t/d, chinker heat consumption has increased to
3000~3300kJ/kg from original 4600~6700kJ/kg, but still large amount
medium and low temperature waste heat of 350°C produced in cement
production prbcess can not been recovered, which results in amazing
~ enérgy waste. Heat contented in exhaust gas of térhperature 350°C below
discharged from kiln outlet cooler and kiln mlet preheater takes 35% of
total clinker burning heat consumption. With resources comprehensive
utilization putting into practical application, large amount medium and
low temperature waste heat can be recovered for power' generation,
heating, and cooling. The resources comprehensive ‘utilization technique
has become effective energy saving method in China cement industry.

In the late 1960s, foreign countries started the -research.on pure medium
and low temperature waste heat power generation:process, in the middle

of 1970s, both thermodynamic system and equipment have been applied

to practical use. In the early 1980s the application burst, especially in
Japan the technique has been not only applied in domestic 20-odd
pre-calcining cement production lines but also exported to Taiwan, Korea
and so on. It is proved.- that Japanese-developed waste heat boiler and
medium and low quality steam turbine are mature and reliable through
operation’ experiences in several ten plants. In 1996 Japan NEDO
presented a set of 6480kW pure medium and low temperature waste heat
power station equipment to Anhui Ningguo Cement Plant, which matches
with the plant 4000t/d precalcining kiln, TCDRI has undertaken technical
transformation and cooperated to accomplish design and development,
the station is in normal operation now.

With the suecessful development of low parameter and multi-inlet turbine

(TCDRI cooperating with turbine manufactures for the work), pure
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medium and low temperature waste heat power station adopting
Chinese-made equipment becomes mature.. Pure low temperature waste
heat power station all adopting Chinese-made equipment designed by
TCDRI has been put into normal operation in April 2003 in Shanghai
Wanan Group Jinshan Cement Plant (1200t/d cement clinker production
line}, the power station installed capacity is ZSOOkW, normal power
generation 1900~2100kW, power generation amount per ton clinker
attains 34~42kW, which meets the advanced level of the samé typé po‘.o-v;:r
stations.

In recent years TCDRI has accomplished design of more than twenty
medium and low temperature waste heat power ‘stations 6f supplement
type and pure waste heat power stations, these power stations have been
put into operation successfully, especiaily the operation of Shanghai
Wanan 2500kW pure low temperature waste heat power station marks
Chinese medium and low temperature waste heat power generation
technique has become mature and started practical use. These resources
comprehensive utilization power stations have achieved favorable
economic and social benefits, which results in cement production cost
decreasing and energy saving,.

3. The project title 1s: Pure-low Temperature Waste Heat Power Station
(6MW) of Baoding Taithang Heyi Cement Co., Ltd.

4. Project conditions

4.1 Power station location

The power station will be arranged in the field of the company, site had
been planned before. Refer to the attached drawing “Power Station
General Layout”. |

4.2 Geological conditions

- The existing geological condition can meet the requirement of power

station construction.




4.3 Nature conditions

4.3.1 Metrological conditions

Monthly average temperature: 12.2°C
Extreme highest temperature: 40.8°C

Extrerne lowest temperature: -17.7°C

Hottest month average temperature: 26.4C
Coldest month average temperature: -4.6°C
[Day max. Rainfall: 1868mm

One hour max. Rainfall: 854mm

Monthly average relative moisture: 63.3%
Monthly max. relative moisture: 75. l.%
Monthly min. relative moisture: 56.7%
Monthly average atmospheére: 1010.82hpa
Hottest month average atmosphere: 998.17hpa
Coldest month average atmosphere: 1021.90hpa
4.3.2 Earthquake intensity

According te Code for Architecture Earthquake Resistance
(GB5011-2001), the basic earthquake intensity of the planned powef
station construction area is grade VII.

4.4 Chemical agents supply

The main chemical agents including NaCl and NazPO, can be purchased
in the market and transported by trucks.

4.5 Water source

Since the total domestic and pfoduction water demand will be 66.2t/h
(1589t/d), the water source capacity should be 1800t/d; a new well should
be drilled for water ;supply.

4.6 Fund raising

The estimation of project investment will be 34.79 million RMB, which

will be raised by owner.



5. Main design principal and guideline .

The general technical scheme requires the power station deAsign should
follow the principal of “stability & reliability, advanced technology,
saving energy and investment”, the detailed guideline is as follows: . -

1) The precondition should be stability, adopt mature and reliable process

and equipments and overcome problems in similar projects;

2) Advocate advanced process and adopt advanced technical scheme of

thermodynamic system to decrease the operation cost and capital cfé'st.w" B
3) Domestic equipments and parts shall be adopted in principal and
advanced equipments and parts can be imported for key parts.

4) Carfy out related state and local stipulations, standard and laws
concerning environment protection, labor safety, fire fighting and
metering.

6. Working scope

The working scope is as follows:

Sub-ite Sub-item Name Remar_ks

m No.

700 Power Station General Layout

712 Turbine & Generator Room

715a | AQC Boiler

715¢ SP Boiler

729 | Outdoor Pipeline nchuding steam, {

watercompressed

ar

~ 751 Chemical Water Treatmeht

752 Water Circulating Pump Station

753 Circulating water Cooling Tower

754 Domestic and Fire-fighting water pipeline




755 Production & Domestic Water Pipeline

756 Circulating Water Pipeline

761 Connection System

762 | Generator & Power Station Hi gh-voltage system

763 | Power Station Low-voltage Room

764 Power Station Distribution Line

' 765 | Power Station Lighting Protection & Grounding

766" | Power Station Computer Control System

767 Power Station Dispatching & communication system

768 | Power Station Telephone Line

769" | Power Station Cetitral Control Room

7. Technical schieme and rain equ'iprﬁe:r‘i't'é model determination

7.1 Technical scheme

There will be a integral building, including turbine & géﬁé’rator roon,
chemical treatment room, deaerating room, central controi’room, high &
loiv;\ibltagé_distr.ibutionnroom;m"lfﬁe—supplémenting~&—condensing~turbirie
will be selected, the installed capacity will be 6MW, working steam
parameter will be, first stage steam inlet 1.27MPa-290°C, the second -
steam inlet 0.15MPa-145C.

10.5kV air cooling generator will be selected.

One centralized electrical room will be set up in the power station, the
power will be supply by the outside network when the power station is in
starting-up, when in normal operation, the power supply can be get either
from outside network or generator directly.

A separate dispatching communication system will be installed in the
power station; the related station post should be equipped with direct
dispatching telephone. Dispatching communication facilities will be

equipped between power station and outside network.
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Turbine circulating water system adopts mechanical ventilation cooling

tower,

Boiler water adopts combined demineralized water system,

DCS computer control system will be adopted.

7.2 Main equipments model determination

No |Equipment name and medel | Quantity

Main technical parameter

1 |6MW supplementing &; 1

condensing turbine

model: BN6-1.25/0.15

rated power: oMW
rated rotation speed:  3000r/min
main steam pressure:  1.27MPa

main steam temperature: 290°C
Supplement steam pressure: 0.15MPa

Supplement steam temperature: 145°C

exhaust pressure: 0.007MPa
2 6MW generator 1 |model: QF2-6
rated powér: oMW
rated rotation speed: 3000r/min
outgoing voltage: 10500V
3 Kiln inlet waste heat boiler 1 |Inlet gas amount: 260000m>/h (N)

Inlet gas temperature:  360°C

-[Inlet gas dust concentration: <89g/m® (N)

Outlet gas temperature: ~ more than 220°C

21t/h—1.6MPa—3007TC

Steam amount:

Water supply parameter:21t/h—2.5MPa—

135°C
Total leakage: 0%
Arrangement : outdoor

4 Kiln outlet waste heat 1

Inlet gas amount: 130000m>/h (N)




Equipment name and model

‘Quantity

Main technical parameter

boiler

—135TC

Inlet gas temperature:  360°C

Inlet gas dust concentration: <11.4g/m® (N)
QOutlet gas temperature: 100°C

Stage I (steam)

Steam parameter: 10t/h—1.6MPa—300°C
Stage 1 water temperature :10.5t/h—2.5MPa
—135C

Stage 11 {steam)

Steam parameter: 4t/h—0.25MPa—150°C

Stage II water temperature:4.2t/h—2.5MPa

Stage III (steam)
Water supply temperature: 36t/h—2.5MPa
—135C

Water supply temperature: 36t/h—2.5MPa

—407C
Total leakage: =15%

Arrangement : outdoor

Deaerator

Capacity:40t/h
Working pressure:  0.02MPa
Working temperature: 104°C

Water tank capacity: 25m’

Botler water supply pump

Flow rate: 3S~45‘u’h
lift: 250~350m

Water circulating pump

Flow:1000m’/h
Lift:26m

Glass mechanical

Capacity:1000t/h




No  [Equipment name and model Quantity |Main technical parameter .
ventilation cooling tower
9 Transformer 2 Model: SCB9-630/10
Capaéity:630kVA
10 |Chemical water| 1 Capacity: 10t/
implements
11 [Computer control system 1 |DCS system

8 Main technical economy index

No | Technical designation | Unit _ Indexes R_emarks

1 Instalied -capaci'ty MW 6

2 | Average power generation MW 5.4

3 | Apnual operation rate h 7000

4 | Annual power generation 10°%kWh | 3780

5 | Annual power supply 10%kWh | 3478

6 | Power self-consumption rate % 8

7 | Clinker output amount t/h 142

8 | Per ton clinker waste heat power | KWhit 38

i generation amount :

9 | Labor quota of the station person |18

10 | Investment estimation
Total estimation 10*Yuan |3479.13 |100%
Among which: construction 10*Yuan |489.98 14.08%
Equipment expenses 10*Yuan |2148.13 | 61.75%

| Installation 10*Yuan [43222 [12.42%

Other . 10*Yuan [408.80 |11.75%

11 | Economic benefits i




No | Technical designation Unit Indexes | Remarks
internal  rate of return(before | % 32.68
taxation)
intermal  rate  of return(after | % 22.88
taxaticn)
Investment recovery period” - Year 4.08 Including
(before taxation) | construction
o period
Investment recovery petiod | Year 5.28 Including
(after taxation) construction
: period
Investment profit ratio % 28.76 -
i Investment taxation ratio % 35.72
Repayment period year  5.32 including
_construction
period
12 | Annual average power | Yuan/kWh | 0.089
generation cost
13 | Annual average power supply | Yuan/kWh | 0.097

cost

9. Conclusion

1) The project has the followin g-'construction conditions

® Utlizing the original field, it is unnecessary to purchase land.

® Chemical agents, power supply and water source are necessary for

production can be guaranteed.

® The project funds are available

® Baoding Tathang Heyi Cement Co., Ltd. owns a staff team with




abundant construction, production and management experience.

2) The project design will rigidly follow the princtpal of “Stability &
reliability, advanced technology, low energy consumption and
investment”. The waste heat power station design is the masterpiece base
on the achievements of TCDRI, it lays solid foundation for. the
implementation of the project. "
3) The project is -to recover large amount of waste heat discharged from
the cement production process, it will achieve not only fuel sa‘ving_;bﬁf
also environment protection, and 1t will contribute to the sustaining
development.

4) The project rimplementation will rigidly carry out related national and
local = stipulations, standards and laws concerning environmental
protection, labor safety, industrial sanitary, metering and fire fighting.

5) Financial evaluation indicating the profitability of the project

To sum up, the project is an ideal investment one. While satisfying the
state policy, the resources are comprehensively utilized, environment is
improved and the construction predictions are satisfied. So we hope the

related authorities will approve the feasibility study report as soon as

possible.




A Feasibility Study Report for:
United Nations Industrial Development Organization

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Phase ]l -Cement Sector Replication Projects for Energy Efficiency(1)}
Pure-low Temperature Waste Heat Power Station Project (3MW)

of Jiaozuo Jiangu Cement Co., Ltd.

Contract No: 05/034
Project No: EG/CPR/99/G31

Submitted By:
Tianjin Cement Industry Design and Research Institute(TCDRI)

December 20, 2005

Tianjin Cement [ndustry Design and Research Institute(TCDRI)
Beichen District, No.1 YinHeBeiDao
Tianjin 300400, P.R China
Tel: +86-22-26915681 http:/Awwaw.tedri.com.en
Fax:+86-22-26399571 E-maii: Wangyi@tedri.com.cn




1. General instruction ,

Located in the northwest of the Henan Province, bordering on Shanxi in
the north and Yellow River on the south, Jiaozuo Municipal has two
towns, four counties, four districts and one high technology industrial
development area, floor area 4071 square kilometers, population is
3,400,000, and population of city is 800,000.

Jiaozuo has long history and civilization. Many famous history persons
~ such as Simayi, Lishangyin, Hanyu, Xuheng, Zhuzaiyu is burn here, and
Jiaozuo is also the origin of Chen shadowboxing. Mineral resource is
very large here, such as coal, bauxite, limestone, pyrites and marble.

Has favorable agriculture production condition, Jiaozuo is one of three
grain heavy-producing area, and famous for its Chinese traditional
medicine (including rehmannia, hyssop, chrysanthemum and yam). Since
Jiaozuo has been an important base of Henan province in energy,
chemical industry, aluminum industry and auto’s parts manufacture. Two
famous projects will pass through the Jiaozuo, one is the water control
works which will deliver the water from south to north and the other is
nature gas pipeline which will deliver the gas from the west to east. Both
of the above mentioned projects will provide many new opportunities for
economic and social development.

Four railways passing through, two large freight marshalling yard located,
Jiaozheng express highway, Jiaojin express highway and Jiaozuo Yellow
River bridge direct linked with 107,301 national highways. and Kailuo
express highway, the transportation is surely very convenient to the rest
‘parts of country. There are three express highways in construction,
including Wenjiao express highway, Jijiao express highway and Taiao
express highway, aim to realize the express highway will achieve each
county by the end of “Tenth Fivé-year Plan” .

In recent years, in order to realize the aims of agriculture making people
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rich, industry making city strong and tourtsm making city famous, many
iﬁeasures have been put into practice. '
In 2003, the total output of the city was 33.42 billion RMB, growing
15.1%; social fixed assets investment achieved 10.62 billion RMB,
growing 47.5%; local financial revenue is 1.69 billion RMB, growing
30.9%; townsman disposable per capita income is 6605 RMB, growing
19.7%;. farmers income per capitaiis 2905 RMB; growing 4.4%; every
social work developing healthily; science and technology, education,
civilization, sanitation and sports are good in Henan Province.

Henan Jiaozuo Jiangu Cement Co., Ltd. (the old name is Henan Jiaozuo
Cement Plant), which is the biggest cement plént and the backbone of the
Henan' cement- industry, belongs to Henan: Tyre ‘Group- controlled by
nation. The company lecated in No.5; Gongzi:Road, Jiaozuo Municipal,
floor-area 820 yields, has 1360:employees. The total-asset of the company
is 302.84 million RMB; total debt is 263.41 mullion' RMB, and the fixed
assets. net worth 1s.148.27 million RMB:-In: 2003, the company produced

cement 0.64 million tons, sold 0:66- million ton, gross income from the
sales is about 0.112 billien RMB,

Jiaozuo Jiangu cement Co., Ltd. clinker production base located in Xicun.
Village, Xiuwu County, Jiaozuo Municipal. The company owns a
four-stage pre-calcining clinker production line, the main equipments of
which are imported from Roumania and the design capacity is 1000t/d.
Since the production line was put mto production in April; 1993, the
company has been engaged in. developing the manufacturing technique,
the output of the production line has achieved great progress. Nowadays,
the actual output has achieved 1450t/d.

Since Henan province has been. in express way of the economic
development, the power shortage is serious, and limiting power supply

has occurred in many districts, power supply has been in heavy shortage
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in Jiaozuo. In order to realize the sustaining dcvelopmeht and resource
éomprehensive utilization, and to make the cement production in normal
operation, according to the existing production capacity, technibal
condition, the waste heat condition exhausted from the 1450t/d clinker
production line, and the general layout, the company purposes to utilize
the waste heat of the clinker production line to build a waste heat power
station with 3MW installed capacity.

~ Tianjin Cement Industry Design and Research Institute (TCDRI)"ﬁ-ndéi“
the jurisdiction of the State Property Management Commission is the No.
1 cement design institute in China of qualification A. TCDRI has been
engaged n cement équipment and process development and research for
many years, through several generation unremitting efforts, our cement
industry has achieved great progress in both output scale and energy
saving. Production line capacity has enlarged from 1000t/d and 2500t/d to
5000t/d, 8000t/d and 10000t/d, clinker heat conéumptién has increased to
3000~3300kJ/kg from original 4600~6700kJ/kg, but still large amount
medium and low temperature waste heat of 350°C produced in cement
production process can nof been recovered, which results in amazing
energy waste. Heat contented in exhaust gas of temperature 350°C below
discharged from kiln outlet cooler and kiln inlet preheater takes 35% of
total clinker burning heat consumption. With resources comprehensive
utilization putting into practical application, large amount medium and
low temperature waste heat can be recovered for power generation,
, heating, and cooling. The resources comprehensive utilization technique
has become effective energy saving method in China cement industry.

In the late 1960s, foreign countries started the research on pure medium
and low temperature waste heat power generation process, in the middle
of 1970s, both thermodynamic system and equipment have been applied

to practical use. In the early 1980s the application burst, especially in’
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Japan the technique has been not only applied in domestic 20-odd
pre-calcining cement production lines but also exported to Taiwan, Korea
and so on. It is proved that Japanese-developed waste heat boiler and
medium and low quality steam turbine are mature and reliable through
operation experiences in several ten plants. In 1996 Japan NEDO
presented a set of 6480kW pure medium and low temperature waste heat
power station equipment to Anhui Ningguo-Cement Plant, which matches
with the plant 4000t/d precalcining kiln, TCDRI has undertaken technical
transformation and cooperated to accomplish design and development,
the station is in normal operation now.

With the successful development of low parameter and multi-iniet turbine
(TCDRI cooperating with turbine manufactures- for the work), pufe
medium - and low témperature waste heat power station’ adci'pﬁng
Chinese-made equipment becomes mature: Pure low temperature waste
heat power station all-adopting Chinese-made equipment designed by

TCDRI has been put into nermal operation-in April 2003 in Shanghai

Wanan Group Jinshan Cement Plant (1200t/d cement clinker production
line), the power station installed capacity is 2500kW, normal power
generation 1900~2100kW, power generation amount per ton- clinker
attains 34~42kW, which meets the advanced level of the same type power
stations. |

In recent years TCDRI has accomplished design of Iﬁore than twenty
medium and low ‘temperature waste heat powér stations of supplement
type and pure waste heat power stations, these power stations have been
put into operation successfully, especially the operation of Shanghai
Wanan 2500kW pure low temperature waste heat power station marks
Chinese medium and low temperature waste heat power generation
technique has become mature and started practical use. These resources

comprehensive utilization power stations have achieved favorable
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economic and social benefits, which results in cement prOdUCUOI’l cost

decreasing and energy saving.

Jtaozuo Jiangu cement Co., Ltd has investigated the resources

comprehensive policy and waste heat power station technique and market,

they are planning to build a 3000kW pure low temperature waste heat
power station utilizing waste heat of a 2500t/d new dry process cement
line. | _

"The project ftitle 1s: Pure-low. Temperature Waste Heat Power Station

Project (3MW) of Jiaozuo Jiangu Cement Co., Ltd

2. Feasﬂ:)lhty study report bases

® “Technical consult contract” between Jiaozuo Jiangu Cemenet Co.,
Ltd and Tianjin Cement Industry Design & .Research Institute; '

®. Feasibility study report basic information provided by Jiaozuo Jiangu

Cemenet Co., Ltd;

® Related national laws, stipulations, technical standards.

3. Main design principal and guideline

The feasibility study report should reflect national macroscopic economic

and sustaining development policies, insist on the principal of “objective,

faring, scientific and reliable”, analyse both favorable and unfavorable
factors, put forward suggestions for the owner to make decision, and
ﬁrovide reliable basts for project approval.

A feasibility study report is a part of 1mportant content of earher stage for
"a project, and an important basis for investment. A fea51b111ty study report
must satisfy national laws, regulations, industry policies, and its content
and quality should be in accordance with related stipulations.

The general techmical scheme shall guarantee that power station
- ‘construction and production and shall not affect the normal operation of
cement production. In that case, the design of power station shall follbw

the principal of “reliable operation, advanced technology, low energy

5




consumption and investment”, the detailed guideline is as follows: |
(1)Adopt mature and reliable process and equipment and avoid failures
exposed in similar projects.

(2)Advocate advanced techinology and adopt advanced technical scheme
to decrease the operation cost and renovation investment.

(3)Make full use of the existing public facilities and administrative

organizations.

- (4)Domestic equipments and parts shall be ad.dpted in principal, and key

parts can be imported.

(5)DCS computer control system shall be adopted for the process control

of main and auxiliary equipment of the power station to ensure theé
reliability. i

(6)Carry. out relevant- state and local stipulations, standards and. laws
concerning environmental protection, labor safety, metering and. fire
fighting, |

4, Working scope and procedure

4.1 The working scope is as following: . -

1000t/d cement kiln outlet cooler waste gas boiler (AQC boiler);
1000t/d cement kiln inlet preheater waste gas boiler (SP boiler),
Boiler water treatment system; |
Turbine generator system;

Power station water circulation systent;

Power station e¢lectrical system;

Power station auto control system;

Power station outdoor steam & water pipeline system;

Power station outdoor water supply & drain system and other matched
communication, lighting, etc

4.2 Working procedure

According to the institute Quality Manual, a project manager should
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prepare a project kick-off report to state the study bases, scope, principle

| and requirements, and hold a kick-off meeting with all _sﬁecialties_ as |
participants; all specialties should carry out design and study on main
technical scheme in their own field.
5 Project condition
5.1 Project station location | |
The planned station is arranged within the area of the existing 1000t/d
cement production line, Seée attached drawing 1 “Power station general
layout™. |
5.2 Natural condition
5.2.1 Meteorological condition
‘Annual average temperature: 15.9°C
Extreme highest temperature: 40.5C

 Extreme lowest temperature: -12.4C
Basic wind pressure: 0.45kN/m’
Basic snow pressure: 0.45kN/m?
Max. frozen d_epth: 0.15m
The others are according to national meteorological information
sumrnary.
5.2.2 Earthquake intensity
Earthquake proof intensity is degree 6, and basic earthquake acceleration
1s 0.05g.
5.2.3 Geological condition
According to thé Engineering Geological Reconnaissance Report
submitted by Henan Building Material Industry Design Institute, the
engineering geological of the project is.common, the foundation stability
is good, and the existing geological 60ndition can meet the requirement of

power station construction.

5.2.4 Chemical agents supply




The main chemical ag’en'ts are.industrial HC1 and NasPo, * 12H50, which
can be'purchased locally and transported to the plant by truck. |
5.2.5 Water source requirement

The total water demand will be 35.61t/h (max. 49.81t/h), excluding the
fire demand. Taking the unforeseen water demand into consideration, the
total water supply capacity will be 35.61t/h (max. 49.81t/h) X 1.2=42.7 t/h
(max: 59.8t/h). |

There is a purifying-department of capacity 100m?/h is built in the plant
area. The source water 1s pump to the purifying department for treatment,
and the treated water will be as power station production water. Domestic
and auxiliary production will be supplied by plant domestic Wafer system,
which is supply by the municipal water supply network;:the supply is
guaranteed. The fire-fighting water will be-supplied by the existing plant
fire-fighting network, which is to be extended for power station.

5.2.6 Power supply

There is an existing general substation of 35kV/6kV, located in: the field

of the cement plant, one main transformer of 35kV/6.3kV' fof‘--ZOMW is’
installed in the substation. The incoming 35kV power supply is: through
single overhead line, the power supply is from the nearby substation.
Both 35kV and 6kV adopt single busbar connection system in: the general
substation.

The devices of the general substation are in normal operation.

5.2.8 Investment estimation and fund ra'ising

The total investment estimation of the project will be 0.1776 billion RMB,
Which 1s raised by owner.

6. Technical scheme and main equipments model determination

6.1 Technical scheme

According to the design principals determined in the project proposal

approval, following preconditions should be taken into consideration
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‘when working out the thermodynamic system and installed solution:

1) Makihg the best of the waste heat exhausted from the cooler and
preheater; .

In order to fully utilize the waste heat discharged from the kiln outlet
cooler, increase the waste gas temperature, and make it-to produce the
same parameter boilers as kiln inlet boiler, reformation on the kiln outlet
cooler shall be made, and the waste gas will be exhausted from the
middle stage of the cooler. .
According to the data submitted by the company, the waste heat source of
the cement line can be utilized are as follows:

Practical 2500t/d cement production line kiln outletcooler middle Stage

waste heat condition after reformatioﬁ: 60000m’/h ( normal ) —

350°C N100°C which contents about 1532x10°kJ/h heat. -

Kiln inlet preheater waster heat condition: 180000m’/h (normal) —

320CN225°C ( Exhaust gas is planned for raw meal drying, the

temperature is determined by cement process) , which contents about

2542x10%kJ/h heat. |

2) When in normal operation, the power station will not feed power to

outside network.

3) The pﬁre-low temperature waste heat power station construction and

operation will not affect the cement production.

4) The principal of “mature & reliable operation, advanced technology,

low investment and high efficiency” will be followed in the power station

system and equipments selection. At the same time, the actual technical

level of domestic waste heat power equipments will be taken into

consideration. |

5) Kiln ash precipitated in the waste heat boilers will be recollected and

reused in the cement production, in order to realize the resource

comprehensive utilization and environment protection.
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6) DCS computer central control system shall be adopted for the process
control-and managerﬁent.

7) A centralized electrical room will be set up in the power station, when
the power station is in start-up, the power station get the power from
outside network. When in normal operation, the power supply can be get
either from the outside network or the generator directly.

8) " The power station will connect with the outside network at the 6kV
side of plant substation, the operation mode is connecting with the
outside network but not feeding power to it.

9) The power station will equip a separate dispatching communication
systemy .the related station posts should be equipped with- direct
dispatching - telephones; communication: facilities: will" be: arranged
between the power station and outside network.

10) Kiln inlet boiler-will be arranged between the kiln inlet exhaust outlet
and stack, a bypass pipeline is designed to ensure the cement production

in. normal eperation in case-of the power station.or boiler failure.

6.2 Thermodynamic system solution and installed capacity

According to the pure waste heat power generation technology, and
equipments development status in China domestic and the cement
production waste heat source conditions, pure low temperature waste heat
power station will be adopted in the project.

Taking into the consideration of the cement production line inlet and
outlet waste heat resource 'distribution conditions, following. the principal
of “stability, reliability, advanced technology and not affecting cement
production”, the thermodynamic system and installed capacity are as
follows:

The main equipments includes two waste heat boilers and one set
condensing turbine and generator set, the installed capacity of which 1s

IMW.



A waste heat boiler called AQC boiler was arranged between the kiln

outlet cooler middle stage and kiln outlet EP. The original kiln outlet

cooler exhausted pipeline is remained as AQC boiler lower temperature

exhausted pipe. When AQC boiler 1s in maintenance or failure, the

cement burning system can conduct normal operation,

the cement

production will not be affected The first stage of the AQC boiler

produces over-heated steam w1th 1.25MPa-3307C, the second stage will

~-produce 2.1MPa-110°C high temperature water.

A waste heat boiler will be arranged between the kiln inlet preheater and

kiln inlet mgh temperature fan. The original pipeline will be remained as

the bypass pipeline, when SP boiler is in failure or maintenance, the

burning system can conduct normal operation and the cement production

will not be affected. SP boiler will produce over-heated steam with

1.25MPa-300°C.

One N3-12 condensing turbine and generator set will be selected to match

the two waste heat boilers.

6.3 Main equipments

According to the deternmned thermodynamic system and low parameter

turbine production and application conditions, the main and auxiliary

equipments are as follows:

No |Equipment name and model Quantity |Main technical parameter
1 3MW condensing turbine |1 model: N3-12

rated power: IMW
rated rotation speed:  5600r/min
main steam pressure:  1.2MPa
main steam temperature: 290°C
exhaust pressure: 0.008MPa

2 3IMW generator 1 model: QF3—-2




Equipment name and model

Quantity

Main technical parameter

rated power: IMW

rated rotation speed: 3000r/min

outgoing voltage: 6300V

—

Kiln irilet waste heit boilet

Inlét gas' amount: 180000m™/h (N

Inlet gas temperature;  320°C

Inlet gas dust concentration: <65g/m> (N)
Outlet gas temperature: ~ 225°C
Steam amount: 14.2th— 1.25MPa—2300°C|
Water supply parameter:  14.6t/h—110C
Total leakage: <$%

Arfangétent : open’

boiler

Kilnh outlet’ waste heat|l

Talet gas amount: = 60000m*/h (ND

Inlet gas temperature:  360°C
Inlet gas dust concentration: <30g/m’ (N)

Outlet gas temperatire:  100°C

Stége I (steam)

Steam parametér: 4.98t/h—1.25MPa— 300
c

Water supply temperaturé: 513t/h—110C
Sfage I water temperature :19.73t/h—110°C

Water supply temperature40°C

Total leakage: =%

Arrangement : outdoor

—

Deaerator and water tank

Model : SCY20

Working pressure:  0.0926MPa

Work temperature:  45°C

Deaerating water amount:  20m’




No  |Equipment name and model  |Quantity |Main technical parameter,

6 Boiler water supply pump |2 Modei: DG@G25 ?30 X9
Flow rate: 15~30t/h
liﬁ: 297~220m

7. Main technical economy index:

rNo Technical designation Unit Indexes Remarlgg B

1 Installed capacity MW 3
2 | Average generation power MW 2.97
13 | Annual operation rate h 7050
4 | Annual power géneration 10%Wh | 2094
5 | Annual power supply 10°kWh | 1843
6 | Annual power purchase | 10*kWh | 1935
reduction
7 | Per ton clinker waste heat power Ktht 28.5
generation amount
8 | Mechanical equipment t ~1000 | ~120 set
9 | Electrical equipment t- ~102 | ~80 set
10 | Total occupied area m? ~4200
11 | Total construction area m? ~1090
12 | Labor quota of the station person | 24....
Among which:; worker person |17
Management personnel | person |4
13 | Labor productivity
Total 10°%Wh | 99.7
/person




No | Technical designation Unit indexes | Remarks
* 3
Worker 10*kWh | 123.2
/person
*a
14 | Investment estimation
Total estimation of fixed assets | 10*Yua | 1776
investment n
Among which: construction 10*Yua | 234.33
n —
| Equipment expenses 10%Yua | 1097.7. |
n 6
Installation 10%Yua | 252.25
n
Other expenses 10*Yua | 191.18
n
15 Economic benefits
Investment recovery period Year 3.63 Including
(before taxation) “construction
period-
Investment recovery period Year 4.71 Including
(after taxation) construction
period
Investment profit ratio % 34.71
Cost of power generation YuankWh | 0.130 Excluding tax

1.8 Conclusion




1) The project has the following construction conditions

® Utilizing the ori gi’nal fleld, it is unnecessary to purchasé land.

® Chemical agents, power supply and water source are necessary for
production can be guaranteed.

® The project funds are available
® Jiaozuo Jiangu Cement Co., Ltd. owns a staff team with abundant
cons;truction, production and management experience. o
2) The project design will rigidly follow the principal of “Stabili-ty &
-reliability, advanced technology, low energy consumption and
investment”. The waste heat power station design is the masterpiece base
on the achievements of TCDRI, it lays solid foundation .for the
iﬁ]plementation of the project.

3} The project is to recover large amount of waste heat discharged from
" the cement production process, it will achieve not only fuel saving but
also environment protection, and it will contribute to the sustaining
| deﬁelopment. | _ |
4) The projeét implementation will rigidly carry out related natibnal- and
local stipulations, standards and laws concerning environmental
protection, labor safety, industrial sanitary, metering and fire fighting.

5) Financial evaluation indicating the profitability of the project

To sum up, the project is an ideal investment one. While satisfying the
state policy, the resources are comprehensively utilized, environment is
iﬁproved and the construction predictions are satisfied. So we hope the
related authorities will approve the feasibility study report as soon as

possible.
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1. General description

Henan Tongli cement Co., Ltd. was found in ‘Sep. 1995, registered capitai
18 0.21 billion RMB. The company owns. two new-type dry process
cement production lines, one is 2500t/d and the other is 2000t/d, the total
production capacity is 1.6 million ton Portlénd cement per year. '
The first pre-calcining cement. production line of 2000t/d was put into

production in Dec.1998, which is being reformed; the actual output will

be 2500t/d after reformation. The other 2500t/d cement production was
put into production in Dec. 2003. The third cement production of 5000t/d
production capacity has been in construction in Dec, 2003.

In order to fully utilize the waste heat discharged from the cement
production process, to save fuel and protect environment, and to make
much more economic and social efficiency, the company purposes to
utilize the waste heat discharged from the kiln outlet cooler and kiln inlet
preheater of the three cement production line to erect a pure low
temperature waste heat power station, the installed capacity of which will
be 2 X 7.5MW.

2 Construction necessity

Tianjin Cement Industry Design and Research Institute (TCDRI) under
the jurisdiction of the State Property Management Commission is the No.
1 cement design institute in China of qualification A. TCDRI has been
engaged in cement equipment and process development and research for”
many years, through several generation unremitting efforts, our cement
industry has achieved great progress in both output scale and energy
saving. Production line capacity has enlarged from 1000t/d and 2500t/d to
5000t/d, 8000t/d and 10000t/d, clinker heat consumption has increased to
3000~3300kJ/kg from original 4600~6700kJ/kg, but still large amount
medium and low temperature waste heat of 350°C produced in cement

production process can not been recovered, which results in amazing

|




energy waste. Heat contented in exhaust gas of temperature 350°C below
discharged from kiln outlet cooler and kiln inlet preheater takes 35% of
total clinker burning heat consumption. With resources comprehensive
utilization putting into practical application, large amount medium and
Jow temperature waste heat can be recovered for power generation,
heating, and' cooling. The resources comprehensive utilization technique
has become effective energy saving method in Chinia cement industry.

In the late 1960s, foreign countries started the research on pure medium
and-low temperature waste heat power generation process, in the middle
of 1970s, both thermodynamic system and equipment-have been applied
to practical use. In the early 1980s the application burst, especially in
Japan .the: technique has-been.not only applied . in' domestic+ 20-0dd
pre-calcining cement production lines but also exported-to Taiwan, Korea
and so' onl. It is proved: that Japanese-déveloped waste heat boiler and
medium- and low quality steam turbine are mature and reliable through

operation_experiences_in_several _ten_plants. In 1996- Japan NEDO

presented a set of 6480kW pure medium and low temperature waste heat
power station equipment to Anhui Ningguo Cement Plant, which matches
with the plant 4000t/d precalcining kiln, TCDRI has undertaken technical
transformation and cooperated- to accomplish design and development,
the station is in normal operation now. |

With: the successful development of low parameter and multi-inlet turbine
(TCDRI cooperating. with. turbine manufactures for the work), pure
medium and low temperature waste heat power station adopting
Chinese-made equipment becomes mature. Pure low temperature waste
heat power station all adopting Chinese-made equipment designed by
TCDRI has been put into normal operation in April 2003 in Shanghai
Wanan Group Jinshan Cement Plant (1200t/d cement clinker production

line), the power station installed capacity is 2500kW, normal power



generation 1900~2100kW, power generation amount per ton clinker
attains 34~42kW, which meets the advanced level of the same type power
stations. |

In recent years TCDRI has accomplished design of more than twenty”
medium and low temperature waétc heat power stations of supplement
type and pure waste heat power stations, these power stations have been

put into operation successfully, especially the operation of Shanghai

Wanan 2500kW pure low temperature waste heat power station marks

- Chinese medium and low temperature waste heat power generation

technique has become mature and started practical use. These resources

comprehensive utilization. power stations have achieved favorable

economic and social benefits, which results in cement production cost

decreasing and energy saving.

3. The project title i1s: Pure-low Temperature Waste Heat Power Station

(2 X7.5MW) of Henan Tongli Cement Co., L.td.

4. Project conditions

4.1 Power station location

Main building (including turbine & generator room, high & low voltage

distribution room, central control room and chemical treatment room) is

arranged on the southeast of the 5000t/d cement production line; SP

boilers are arranged upon the kiln inlet high temperature fans of each

lines; AQC boilers are arranged between the kiln outlet coolers and coal

millers of each lines; water circulating pump and circulation cooling

tower is separately arranged near the main building.

4.2 Geological conditions

The existing geological conditions can meet the requirement of the power

station construction.

4.3 Nature conditions

4.3.1 Meteorological conditions



Extreme highest temperature: 42.3°C

Extreme lowest temperature: -15.5°C

Annual max. rainfall: 1394, 1mm

Annual min. rainfall: 266.6mm

Max. frozen depth: 340mm

Day max. snow thickness: 140mm

Max. wind speed: 23m/s’

Dominating wind of the year: SN

4.3.2 Earthquake intensity

According: to the Code for Architecture -Earthquake Resistance
(GB5011-2001), the basic earthquake intensity of the planned power
station construction area is grade VIIL.

4.4 Chemical agents supply

- The:main chemical agents including NaCl and Na;POy can be purchased
locally and transported to the plant by trucks:

4.5 Water source

" The total domestic and production water demand will-be 160t/h (3 8‘4'0t/d)‘;

the water source capacity should be 4608t/d, and the existing water

sourc‘e capacity can satisfy. |

4.6 Fund raising

The estimation of project investment will be 120.15 million RMB, which

is-owner raise 35% and 65% loaned by bank.

5. Main design principal and guideline

The general technical scheme requires the power station design should

follow the principal of “stability & reliability, advanced technology,

saving energy and investment”, the detailed guideline is as follows:

1) The precondition-should be stability, adopt mature and reliable process
and equipments and overcome problems in similar projects;

2) Advocate advanced process and adopt advanced technical scheme of

4



thermodynamic system to decrease the operation cost and capital cost.
3) Domestic equipments and parts shall be adopted in principal anAd
advanced eqﬁipments and parts can be imported for key parts.
4) Carry out related state and local stipulations, standard and laws
concerning environment protection, labor safety, fire .ﬁghting and ‘
metering. e ‘
- 6. Working scope

~ The working scope is as follows:

Sub-ite Sub-i1tem Name Remarks

m No.

700 Power Station General Layout

712 Turbine & Generator Room
- 715a | AQC Boiler
715¢c. | SP Boiler

729 QOutdoor Pipeline Includimg steam,
water,compressed

alr

751 Chemical Water Treatment

752 Water Circulating Pump Station

753 Circulating water Cooling Tower

754 Domestic and Fire-fighting water pipeline

755 Production & Domestic Water Pipeline

756 Circulating Water Pipeline

761 Connection System

762 Generator & Power Station High-voltage systém

763 | Power Station Low-voltage Room

764 Power Station Distribution Line

765 Power Station Lighting Protection & Grounding




766 | Power Station Computer-Control System

767 | Power Station Dispatching & communication system

768 | Power Station Telephone Line

769 | Power Station Central Control Room

7. Technical scheme and madin equipments model determination’

7.1 Technical scheme

There will be a integral building, including turbine & genérator room,
chemical treatment room, deaerating room, central control room, high &
low wvoltage distribution room. The supplementing and conderising
turbines will be selected, the installed capacity will be 2X7.5MW,
working steam parameter will be; first stage steam inlet 1.25MPa-290°C,
the second steam inlet 0.15MPa-135°C. |

10.5kV air cooling generator will be selected.

One centralized electrical room will be set up in the power station, the

power. will be supply by the outside network when the power station is in

starting-up;-when-in-normal-operation,-the power.supply-can_be_get either
from outside network or generator directly. |

A separate dispatching communication system will be installed in the
power station; the related station post should be equipped: with direct
dispatching telephone. Dispatching communication facilities will be
equipped between power station and outside network.

Turbine circulating watef--system.adopts nmechanical ventilation cooling
tower; :

Boiler water adopts combined demineralized water system;

DCS computer control system will be adopted.

7.2 Main equipments model determination



boiler for 2500t/d clinker

production lines

- |Qutlet gas temperature:

No [Equipment name and model Quantity |Main technical parameter
1 7.5MW supplementing &| 2 model: BN”/.S— 1.25/0.15
condensimng turbine rated power: 7.5MW
| rated rotation speed:  3000r/min B
main steam pressure: 1.25MPa
‘Imain steam temperature: 290°C
Supplement steam pressure: O.lSMPa |
) Supplement steam temperature: 130°C
exhaust pressure: 0.007MPa |
2 7.5MW generator 2 |model: QF7.5—2
rated power: 7.5MW
rated rotation speed: 30001/min
outgoing voltage: 10500V
3 Kiln inlet waste heat boiler] 2  |Inlet gas amount: 201800m°/h (N)
for 2500t/d clinker Inlet gas temperature:  360C
production lines Inlet gas dust concentration; <100g/m’ (N)
Outlet gas temperature:  more than 250°C
Steam amount:  12.1t/h—1.6MPa—300C
Water supply parameter:12.7t/h—2.5MPa—
120C |
Total] leakage: 0%
Arrangement : outdoor
4 Kiln outlet waste heat|l 2  (Inlet gas amount: 98100m’*h (N)

Inlet gas temperature: ~ 390°C
Inlet gas dust concentration: <30g/m’® (N)
100°C

Stage I (steam)

Steam parameter: 7.75t/h— 1.6MPa—300




boiler for 5000t/d clinker

production line

No  |Equipment name and model [ Quantity [Main technical parameter
C
Stage I water temperature :8.14t/h—2.5MPa
—120C
Stage I (steam)
Steam parameter: 5.0t/h—0.25MPa—150C
Stage Il water temperature:5.25th —
2.5MPa —120C
Stage III (steam)
Water supply temperature: 26.09t/h —
2.5MPa —120°C
Water supply temperature: 26.09t/h —
2.5MPa —40°C
Total leakage: 0%
[Arrangement : outdoor
5—iKiln-inlet-waste-heat-boiler|-——1—lInlet.gas.amount 358000m2/h_(N)
for 5000t/d clinker}- - Inlet gas temperature:  360°C
production line Inlet gas dust concentration: <100g/m’ (N)
Outlet gas temperature: ~ more than 250°C
Steam amount:  22.5t'h—[.6MPa—3007C
Water supply parameter:23.6t/h—2.5MPa—
120°C
Total leakage:- 0%
Arrangement : outdoor
6 {Kiln' -outlet waste heatl 1 |Inletgas améunt: 116070m>*/h (N)

Inlet gas temperature:  390°C

Inlet gas dust concentration: <30g/m’ (N)

Qutlet gas temperature: 100°C




No (Equipment name and mode]

Quantity {Main technical parameter

Stage I (steam)

Steam parameter: 9.16t/h—1.6MPa—300
. -
Stage I water temperature :9.62t/h—2.5MPa
—120°C

Stage II (steam)

Steam parameter: 5.9t’h—0.25MPa—150°C
Stage II water temperature:6.2t/h—2.5MPa
—120C

Stage III (steamn)

Water supply temperature: 39.42t/h —
2.5MPa —120TC

Water supply temperature:  39.42th —
2.5MPa —40C

Total leakage: <10%

Arrangement : outdoor

7 Deaerator and water tank

Working pressure:  0.008MPa
Work temperature:  45C

Deaerating water amount: 100m’

8 Boiler water supply pump Model: DG46—50X6
| Flow rate: 46t/h
lift: J 300m
9 Water circulating pump Flow:3240m’/h
Lift:32m

10 |Transformer

Model: SCB9-1600/10

11 Chemical water

Capacity: 1600k VA

Capacity:15t/h




SN F

No |Equipment name and model | Quantity [Main technical parameter
implements
12 |Computer control system 1 [DCS system
8. Main technical economy indexs
No | Technical designation Unit Indexes | Remarks
i Instalied capacity MW 2X75
2 AVé’r'-'a'ge' power genératidn MW 2X6.49 .
3 | Annual operation rate h 7200 |
4 | Annual power generation 10*kWh | 9346
5 | Annual power supply” 10*kWh 8514.
6 |Anhual’ " pdwer ' purchasé'| 10%Wh | 8759.2
reduction |
7 ' | Power sélficonsumption rate - % 8.9
8 | Clinker output amount t/h 416
-Fler_ton_ﬁclinkerMaste—heat-péWer” KWh—1224
generation amount
10 Labor';d‘ljc')té of the station person | 30
11 | lnvestment estimation
Total estimation 10*Yuan | 12015
Arnong which: construction 10%uan | 1249.47
Equipment éxpenses | 10*Yuan | 8416.4
Installation | 10*Yuan |1010.83
12 | Economic benefits
Internal rate of return{before % 24.38
taxation) |
Internal  rate of return(after | % 17.82




No | Technical designation Unit Indexes | Remarks
taxation)
Investment recovery period Year 5.07 Including — |
(before taxation) construction
period
| Investment recovery.period Year 6.31 Including
(after taxation) construbtic;n h
period
Investment profit ratio % 19.27
Investment taxation ratio % -24.25
Repayment period year 5.32 Including
| construction
period
Annual average power | Yuan/kWh | 0.122
generation cost
Annual average power sﬁpply Yuan/kWh | 0.134
cost

9. Conclusion

1) The project has the following construction conditions

® Utilizing the original field, it is unnecessary to purchase land.

® Chemical agents, power supply and water source are necessary for

production can be guaranteed.

® The project funds are available

@ Henan Tongli Cement Co., Ltd. owns a staff team with abundant

construction, production and management experience.

2) The project design will rigidly follow the principal of “Stability &



T
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reliability, advanced technology, Iow energy consumption and
investment”. The waste heat power station design is the masterpiece base
on the achievements of TCDRI, it lays solid foundation for the
implementation of the project.

3) The project is to fecover large amount of waste heat discharged from
the cement production process, it will achieve not only fuel saving but
also environment protection, and it will contribute to the sustaining
development.

4) The project implementation will rigidly carry out related national and
local stipulations, standards and laws concerning environmental
protection, labor safety, industrial sanitary, metering and fire fighting.

5) Financial evaluation indicating the profitability of the project

To sum up, the project is an ideal investment one. While satisfying the
state policy, the resources are comprehensively utilized, environment is
improved and the construction predictions are satisfied. So we hope the

related authorities will approve the feasibility study_report_as_soon_as.

possible.
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1. Brief Introduction

Fujian cement Co., Ltd. 1s one of the key enterprises in Fujian province,
the group are honored as “China 500 Optimum Economic Benefit
Enterprise”, its cement products has gained the ISO certification. Now it
has 5 cement production lines are under running, and one in under
construction (2500t/d). By the end of Mar. 2003, the industry asset is
1.435 billion Yuan RMB, form January to August in-2003, the cement
output is 2.0022 million ton. -

Fujian Cement Co., Ltd. Lianshi cement plant located in the Sunchang
county Fujian province, it owns 2 cement production lines, which are the
No.4 aﬂd No.5 cement production lines of Fujian Cement Co., Ltd. The
advanced technology and equipments of No.5 cement production line is
imported from Australia, it’s a key project in “seven-five” plan invested
by central and local government, it was under commissioning m Aug.
1988, by the end of 1990 it was under production with rated capacity of
2000t/d; The design of No.4 cement production line was undertaken by
China, it began to construct in Jan. 2000, and it was under commissioning
with rated capacity of 2300t/d in Sep. 2001. now the No.4 and No.5
cement production lines are running smoothly.

In order to farther develop, according to the existing capacity and
technology condition, combining with the waste heat and plot area of
No.4 and No.5 cement production lines, Fujian Cement Co., Ltd. Lianshi
cement plant has investigated the resources comprehensive policy and
waste heat power station technique and market, they are planning to build
a 4500k W pure low terﬁperature waste heat power station utilizing waste
heat of No.4 and No.5 cement production lines.

2.Construction necessity

Tianjin Cement Industry Design and Research Institute (TCDRI) under

the jurisdiction of the State Property Management Commission is the No.

]




I cement design institute in China of qualification A. TCDRI has been
engaged in cement equipmenf and process development and research for
many years, through several generation unremitting efforts, our cement
industry has achieved great progress in both output scale and energy
saving. Production line capacity has enlarged from 1000t/d and 2500t/d to
5000t/d, 8000t/d and 10000t/d, clinker heat consumption has increased to
3000~3300k)/kg from original 4600~6700kJ/kg, but still large amount
medium and low temperature waste heat of 350°C produced in cement
production process can not been recovered, which results in amazing
energy waste. Heat contented in exhaust gas of temperature 350°C below
discharged from kiln outlet: cooler and kiln: inlet preheater takes 35% of
total clink_er-buming: heat consumption. With resources  comprehensive
utilization putting into practical application; large amount medium and

low' temperature waste heat can be recovered for power generation,

heating, and cooling. The resources comprehensive utilization technique

has become effective energy saving method in China cement industry.

In the late- 1960s, foreign countries started the research on pure medium
and Jlow temperature waste heat power generation process; in the middle
of 1970s, both thermodynamic system and equipment have been applied
to practical use. In the early 1980s the application burst, especially in
Japan the technique has been not only applied in domestic 20-odd
pre-calcining cement production lines but also exported to Taiwan, Korea
and so. on. It is proved that Japanese-developed waste heat boiler and
medium and low quality steam turbine are mature and reliable through
operation: experiences In several ten plants. In 1996 Japan NEDO
presented a set of 6480kW pure medium and low tefnperature waste heat
power station equipment to Anhui Ningguo Cement Plant, which matches
with the plant 4000t/d precalcining kiln, TCDRI has undertaken technical

transformation and cooperated to accomplish design and development,

2



the station is in normal operation now,

With the suécessful development of low parameter and multi-inlet turbfné
(TCDRI cooperating with turbine manufactures for the work), pure
medium and low temperature waste heat power station adopting
Chinese-made equipment becomes mature. Pure low temperature waste

heat power station all adopting Chinese-made equipment designed by
TCDRI has been put into normal operation in April 2003 in Shanghai
Wanan Group Jinshan Cement Plant (1200t/d cement clinker production

line), the power station installed capacity is 2500kW, normal power

generation 1900~2100kW, power generation amount per ton chinker

attams 34~42kW, which meets the advanced level of the same type power

stations.

In recent years TCDRI has accomplished design of more than twenty

medium and low temperature waste heat power stations of supplement

type and pure waste heat power stations, these power stations have been

put ito operation successfully, especially the operation of Shanghai

Wanan 2500kW pure low temperature waste heat power station marks

Chinese medium and low temperature waste heat power generation

technique has become mature and started practical use. These resources

comprehensive utilization power stations have achieved favorable

economic and social benefits, which results in cement production cost

decreasing and energy saving.

3.The project title is: Pure-low Temperature Waste Heat Power Station

Project (4.5MW) of Fujian Cement Co., Ltd Lianshi cement plant.

4. Project conditions

4.1 Power station location

The planned main building of power,sta.tion will be arranged in the north

spare area of inlet building of No.4 cement production line, within the

A




main building are turbine and generator building, electrical room, central
control room and water treating section.

4.2 Geological conditions

The existing geological conditions can meet the requirement of the power
station construction.

4.3Meteorological conditions

Annual average temperature: 18.7°C

Absolute highest temperature: 40.3°C

Absolute fowest temperature: -6.8°C

Annual average relative humidity: 81~84%

Annual-average rainfall: 1699.5mm-

Dominating wind of the year: NW

Others are according to national metéorological information summary.
Earthquake proof intensity 1s-degree 6.

4.4 Chemical agents supply

The mair chemical agents are industrial HC] and Na;PO; * 12H,0O which

can be purchased locally and: transported to the plant by trucks. -

4.5 Water source

The total project water demand is 56.0t/h, firefighting water is not
excluded, accounting unpredicted water, the total water supply capacity is
56.0t/hx1.2=67.2t/h (about 1600t/d).

4.6 Investment estimation and fund raising

The estimation of project investment is 29.62 million Yuan, which is the
owner raise 50% and 50% loaned by bank.

5.Main design principal and guideline

The general technical scheme shall guarantee'that the normal production
and construction shall not affect the normal operation of cement

production. In that case, the design of power station shall follow the



principal of “reliable operation, advanced technology, low energy
consumption and investment”, the detailed guideline is as follows: |
(1)Adopt mature and reliable process and equipment and overcome
problems exposed in similar projects

(2)Advocate advanced technology and adopt advanced technical scheme
of thermal system and burning system to decrease the operation cost and
renovation investment. , o
~ (3)Make full use of the existing public facilities and administrative
organizations.

(4)Domestic equipment and parts shall be adopted in principal, and
advanced equipment and parts can be 1mported for key parts.

(5)For technical scheme, the recovery of waste heat from waste gas from
clinker coo]ef and preheater shall be considered.

(6)DCS computer control system shall be adopted.for the process control
of main and auxiliary unit of the power station to ensure the reliability,
(7)Carry out relevant state and local stipulations, standards and laws
concernin"g' environmental protection, labor safety, metering and fire
fighting. |

(8)Considering the comprehensive utilization of resources, the furnace
slag produced in the project can be used for cement production.

6. Working scope

» No.4 cement kiln outlet cooler waste gas boiler (AQC1 boiler);
No.4 cement kiln inlet preheater waste gas boiler (SP1boiler);
No.5 cement kiln outlet cooler waste gas boiler (AQC2 boiler);
No.5 cement kiln inlet preheater waste gas boiler (SP2 boiler);
Boiler water treatment system;

Turbine generator system; |

Power station water circulation system:;
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Power station electrical system;




» Power station auto control system;

A4

Power station outdoor steam & water pip‘eline' system;

> Power station outdoor water supply & drain system and other
matched communication, lighting, etc

7. Technical scheme and main equipment model determination

7.1 Technical scheme

According to the design principals determined in the project proposal

approval, following preconditions should be taken into consideration

when working out the thermodynamic system and installed solution:

The main building contains turbine-generator room; water treating section,

control room, low. and- high: tension distribution room. Taking into

consideration of the expansion of waste heat power station for No.8

cement production line, a 4.5MW condénsing turbing will be adopted, the

steam inlet parameter will be 1.25MPa—290°C.

Air-cooling generator will-be adopted.

DCS computer control system shall be adopted for the process control

and management.

A centralized electrical room is set up in the power station, when' the
power station in start-up, the power supply gets from outside network,
when in normal operation, the power supply can get either from outside
network or generator directly. '

The power station® shall equip a separate dispatching communication
system, the related station. posts: should: be equipped with direct
dispatching telephones, communication facilities between the pow‘er
station and outside network should be arranged.

7.2 Main equipment _

According to the determined thermodynamic system and low parameter
turbine production and application conditions, the main and auxiliary

equipments are as follows:
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Equipment name and model | Quantity

Main technical parameter

No |
4.5MW condensing turbine |1 model: N4.5—1.25
rated power: 4 5SMW
rated rotation speed: ~ 3000r/min
|main steam pressure:  1.25MPa

main steam temperature: 290°C

boiler (AQC1)

exhaust pressure: 0.005MPa
4.5MW generator 1 model: QF2—4.5
rated power: 4.5MW
rated rotation speed: 3000r/min
oufgoing voltage: 6300V
Kiln inlet waste heat boiler|1 Inlet gas amount: 166520m°/h (N)
(SP1) Inlet gas temperature:  350°C
Inlet gas dust concentration: <60g/m> (N)
Outlet gas temperature: ~ 235C
Steam amount: 8.4t/h—1 .6MP}1-—300°C_
Water supply parameter: 8.8t/"h—40TC
Total leakage: 0%
Arrangement : open
Kiln outlet waste heat|l Inlet gas amount: 100080m>/h (N)

Inlet gas temperature: ~ 350°C

Inlet gas dust concentration: <3ijg/m3 (ND
Outlet gas temperature: 2107C

Steam parameter: 6.3t’/h—1.6MPa—300C
Water supply parameter: 6.6t/h—40C

Total leakage: <10%

|Arrangement :

open




boiler (AQC2)

No | Equipment name and model | Quantity Main technical parameter
5 Kiln inlet waste heat boiler|1 Inlet gas amount: 170625m°/h (N)
(SP2) Inlet gas temperature: ~ 335°C

Inlet gas dust concentration: <100g/m® (N)
Outlet gas temperature:  235°C
Steam amount: 7.4t/h—1.6MPa—300C
Water supply parameter: 7.8t/h—40C
Total leakage: 0%
Arrangement - open

6 Kiln outlet waste heat|l Inlet gas amount; 105960m*/h (N

Inlet gas temperature: ~ 350C
Inlet gas dust concentration: <30g/m’® (N)
QOutlet gas temperature: 210C

Steam parameter: 6.7t/h—1.6MPa—300°C

Water supply parameter: 7t/h—407C
Total leakage: | 0%
Arrangement : open

7 Deaerator and water tank |1 Deaerating capacity: 35t/h
Working pressure: 0.008MPa
Work temperafure: 45C
Deaerating water amount:  25m’

8 Fead water pul;ip [ Model : D@G25-50X7
Flow: 31t/h
Lift: 350m




~ 8. Main technical economy indexes

| No. | Technical designation Unit Indexes | Remarks
1. . | Installed capacity MW 4.5 —
2 Average generation power | MW 4.44
3 Annual operation rate h 7200
4. Annual power generation 10°kWh 3196.8
5 Annual power supply 10*kWh 2934.6
6 Annual power purchase | 10°%kWh 3071 -
reduction
7 Per ton clinker waste heat | KWh/t 24.78
power generation amount
8 Mechanical equipment t ~1200
9 Electrical equipment t ~89
10 Total occupied area m* ~4500
11 Total construction area m’ ~1280
12 Labor quota of the station | person 25
Among which: worker person 21
Management personnel person 4
13 Labor productivity
Total 104kWh/person *a | 128
Worker 10°kWh/person * a_| 152
14 Investment estimation
Total estimation of fixed | 10* Yuan 2962
assets investment.
Among which: construction 10° Yuan 468.12
Equipment expenses 10° Yuan 1627.25 -
Installation 10° Yuan 44472
Other expenses 10 Yuan 422.51




No. | Technical designation Unit Indexes -Remarks
i 15° Economic. benefits
Investment recovery period | Year 3.75 Including
(before taxation) construction
period
Investment recovery period | Year 4.81 Including
(after taxation) construction
/| period
Investment profit ratio % 32.18
Cost of power generation Yuan/kWh - | 0.118 Excluding tax

[.8 Conclusion

(1)The project has the following construction conditions:.

® With utilization of the existing field, it is unnecessary to purchase

land.

pi‘oduction can be guaranteed.

The Project funds are available.

abundant project construction,

experiences.

production

®__Chemucal —agents, power_supplyand-water_sources-necessary—for

Fujian Cement Co., Ltd. Lianshi cement plant has a staff team with

and management

(2)The project design will follow the principal of “reliable production,

advanced technology, low energy consumption and investment”. The

power waste heat power design is the masterpiece based on the

achievements of TCDRI, it lays solid foundation for the implementation

of the project.

X



(3) The project is td recover large amount waste heat discharged from
cement production process, it will achieve not only fuel saving but also
environment protection, it will contribute to sustained development.

(4) The project implementation will carry out relevant state and local
stipulations, standards and laws conceming environmental protection,
labor safety, metering and fire fighting.

(5)Financial evaluation indicating the profitability of the project o
“~"To sum up, the project is an ideal investment project. While satisfying the
state policy, the resources are comprehensively utilized and environment
1s improved, and the construcﬁon preconditions are satisfied. So we hope

the related authorities would approve the feasibility study report as soon

as possible.
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1. Description
Guangdong GITIC Green Island Cement Co., Ltd previously known as
“Guangdong Yunfu Cement Plant” was acquired by “Green Island
Cement Group” in 1998, a member of Hong Kong  “Cheung Kong
Infrastructure Holdings Group ” and now the yearly cement production
capacity is one million tons. Green Island €ement (Group) also owns a
cement grinding plant in Shantou, and bulk cement terminals .at
Guangzhou, Shenzhen and Zhuhai. -
Geographically, the company’ s production base is located 5 kilometers
north suburb of Yunfu city, Guangdong with an area of 350,000 square
meters. In virtue of local supporting infrastructure including the Xijiang
River Liudﬁ Port along with direct national highways and railway linked,
the transportation 1is surely very convenient to the rest parts
of country.
The company possesses a high-grade limestone quarry, with a floor area
of 1.35 million square meters and a reserve of 99 million tons. The
limestone is transported via a 7.2-kilometer long ropeway from the
quarry to the plant.
The company’ s main production equipment is fully imported from FCB
Corporation in France. The equipment is of modern design, such
as limestone pre-homogenizing silo, Loesche LM 32.4 vertical mill,
raw material homogenizing silo, air beam clinker cooler supplied by
Satarem Corporation in France, 5 stage pre-calcining system, first stage
low pressure cyclone by adopting PMT technology, high efficient
separator cement mill with roller press system and ARL9800
Oasis  X-ray fluorescence spectrometer from Switzerland . The storage
and packing equipment for finished cement product is of advanced design
and supplied by the German company Haver Boecker, such as rotary

packer. Also, the company has two bulk cement lines, of which the

l




loading capacity attains 900tph.

Under the cofnpany " s management, the company attaches great
importance to protecting enﬁironment ;mproving both the equipment
running efficiency and the cement quality. Such improvements include
independent design of G3SP calcinator system; modification of vertical
mill, cement mill air separator and dust collector and adoption of
advanced monitoring system for equipment operation status., The
newly installed cement cooler and roller press have further improved the
production capacity and the cement performance. The company took the
lead in using the cement cooler in China that could cool the outgoing
cement down to below 60'°C-, good for both storage and use of
large-volume concrete. In addition, the central ;procesls‘ control system has
been enhanced by introducing the latest DCS technology from Yokogawa
in Japan, featuring excellent performance, higher volume of feedback
information, high operating stability‘and reliability. The management of

Green Island Cement Group in Hong Kong has_also_joined_in_the routine

management of the plant to offer operative and technical support..

Along with population increase and economy development, resources
shortage contradiction is sticking out, reasonable resources
comprehensive utilization becomes the key factor to maintain sustained
economy development. So early in 1996 the State Councﬂ has issued a
series policies on resources comprehensive utilization, which initiate both
resources development and saving, and stress reasonable utilization on
existing resources and decrease resources consumption,

Resourées including petro]eufn, coal, water and etc. are all essential
necessaries for people e.xis.tence and society development. The State
Economy & Trade Committee issued a file of { Resources
Comprehensive Utilization Power Plant Stipulation) in July 2000, in the

file it is clearly stated that resources comprehensive utilization power



plants mean the enterprises which adopt low heat value fuels such as
waste heét, exhaust pressﬁ,re, city rubbish,. gangue, coal maﬂ, etc. to
produce -power or heat. The file indicates that resources comprehensive
utilization power plant application must satisfy the following conditions:
Single unit capacity equal to or more than 500kW;

Generated pdwer quality satisfies national standard, fuel source.is nearby;
Discard treatment and utilization measures are adopted, exhaust pollution
s limited to related standards.
For the resources comprehensive utilization power plants using gangue
and coal marl as fuel, gangue must be main fuel, and heat value should be
not more than 12560k}/kg, circulating fluidized bed boilers should be
adopted, when sulfuf content in fuel is more than 1%, de-sulfur measure
should be adopted; for the resources comprehensive utilization power
plants using waste heat or exhaust pressure as medium, installed capacity
should be determined according to waste heat and exhaust pressure
parameters and amount. | |

Tianjin Cement Industry Design and Research Institute (TCDRI) under
the jurisdiction of the State Property Management Commission is the No.
I cement design institute in China of qualification A. TCDRI has been
engaged in cement equipment and process development and research for
many years, through several generation unremitting efforts, our cement
industry has achieved great progress in both output scale and energy
saving. Production line capacity has enlarged from 1000t/d and 2500t/d to
5000t/d, 8000t/d and 10000t/d, clinker heat consumption has increased to
3000~3300kJ/kg from original 4600~6700kJ/kg, but still large amount
medium and low temperature waste heat of 350°C produced in cement
production process can not been recovered, which results in amazing
energy wasté. Heat contented in exhaust gas of temperature 350°C below

discharged from kiln outlet cooler and kiln inlet preheater takes 35% of
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total clinker burning heat consumption. With resources comprehensive
utilization putting into practical application, large amount miedium and
low temperature waste heat can be recqvered for power generation,
heating, and cooling. The resources cbmprehensive utilization technique
has become effective energy saving method in China cement industry.

In the late 1960s, foreign countries started the research on pure medium
and low temperature waste heat power generation process; in the middie
of 1970s, both thermodynamic system and equipment have been applied
to practical use. In the. early 1980s the application burst, especially in
Japan. the technique has been not- only applied in domestic 20-odd
pre-calcining cement.production lines but also exported to Taiwan; Korea
and- so. on. It is proved that: Japanese-developed waste- heat boiler and
medium- and low quality steam.turbine-are mature and reliable through
operation experiences in several ten® plants. In 1996 Japan NEDO
presented a set of 6480kW pure medium and low temperature waste heat
power.station.equipment.to Anhui Ningguo-Cement-Plant,-which-matches
with the plant 4000t/d precalcining kiln, TEDRI has undertaken technical
transformation and cooperated to accomplish design and development,
the station 1s in normal operation now. -

With the successful development of low parameter and multi-inlet turbine
(TCDRI cooperating with' turbine manufactures for. the work), pure
medium and low temperature  waste heat power station: adopting
Chinese-made equipment becomes mature. Pure low temperature waste
heat power station all adopting Chinese-made equipment designed by
TCDRI has been put into normal operation in April 2003 in Shanghai
Wanan Group Jinshan Cement Plant (1200t/d cement clinker production
line), the power station installed capacity is 2500kW, normal power
generation 1900~2100kW, power generation amount per ton clinker

attains 34~42kW, which meets the advanced level of the same type power
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stations.
In recent years TCDRI has accomplished design of more than twenty
medium and low temperature waste heat power stations of supplement

type and pure waste heat power stations, these power stations have been

put into operation successfully, especially the operation of Shanghai -

Wanan 2500kW pure low temperature waste. heat power.station marks

Chinese medium and low temperature waste heat power generation

technique has become mature and started practical use. These resources

comprehensive utilization power stations have achieved favorable

economic and social benefits, which results in cement production cost

decreasing and energy saving.

Guangdong GITIC Green Island Cement Co., Ltd has investigated the

resources comprehensive policy and waste heat power station technique

and market, they are planning to build a 3000kW pure low temperature

waste heat power station utilizing waste heat of a 2500t/d new dry

process cement line.

The project title is: Pure-low Temperature Waste Heat Power Station

Project (6MW) of Guangdong GITIC Green Island Cement Co., Ltd

2. Feasibility study report bases | |

® “Technical consult contract” between Guangdong GITIC Green
Island Cement Co., Ltd and Tianjin Cement Industry Design &
Research Institute;

® (Technical proposal for the Pure-low Temperature Waste Heat
Power Station Project (6MW) of Guangdong GITIC Green Island
Cement Co., Ltd} prepared by TCDRI; '

® (Reply to Technical proposal for the Pure-low Temperature Waste
Heat Power Station Project (6MW) of Guangdong GITIC Green
Island Cement Co., Ltd) (No. 2004-129) issued by Guangdong

Economy & Trade Commission;

5
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e {Opinion on request of Guangdong GITIC Green Island Cement Co.,

- Ltd captive power station connecting to local power ngtwork)) (No.
~ 2004-21) issued by Guangdong Yunfu Power Bureau;
® Feasibility study report basic information provided by Guangdong
GITIC Green Island Cement Co., Ltd;
® Related national laws, stipulations and technical standards.
3. Main design principal and guideline
The feasibility study report should reflect national macroscopic economic
and-sustaining development policies, insist on the principal of “objective,
faring, scientific and reliable”, -analyse both favorable and unfavorable
factors, put forward suggestions for the owner to make decision, and
provide reliable:basis for project approval.
A feasibility study report is a part of important content:of earlier stage for’
a project, and-an important basis-for investment. A feasibility study report
must satisfy national laws, regulations, industry policies, and its content

and-quality.should be in accordance with related stipulations..

The general - technical scheme shall guarantee that power station
construction and production and-shall not affect the normal operation of
cement production. In that case, the design of power station shall follow
the principal of “reliable operation; advanced technology, low energy
consumption and-investment”, the detailed guideline is as follows:
(1)Adopt mature and reliable prbcess and equipment and avoid failures
exposed in similar projects.

(2)Advocate advanced technology and adopt advanced technical scheme
to decrease the operation cost and renovation investment.

(3)Make full use of the existing public facilities and administrative
organizations.

(4)Domestic equipments and parts shall be adopted in principal, and key

parts can be imported.



(5)DCS computer control system shall be adopted for the process control
of main and auxiliary equipment of the. power station to ensure the
reliability. . S el
(6)Carry out relevant state and local stipulations, standards and laws
concerning environmental protection, labor safety, metering and fire
fighting.

4. Working scope and procedure

4.1 The working scope is as following:

5000t/d cement kiln outlet cooler waste gas boiler (AQC boiler);

5000t/d cement kiln inlet preheater waste gas boiler (SP boiler);

Boiler water treatment system;-

Turbine generator system;

Power station water circulation system;

Power station electrical system; |

Power station auto control system;

Pdwer station outdoor steam & water pipeliné system;’

Power station outdoor water supply & drain system and other matched
communication, lighting, etc

4.2 Working procedure )
According to the institute {Quality Manual) , a project manager should
prepare a project kick-off report to state the study bases, scope, principle
and requirements, and hold a kick-off meeting with all specialties as
participants; all specialties should carry out design and study on main
technical scheme in their own field.

5. Project conditions

5.1 Power station location

The planned power station is arranged within the area of the existing

2000t/d cement line.




5.2 Naturai conditions

5.2.1 Meteorological conditions

Annual average temperature: 15.9°C

Extreme highest temperature: 40.5°C

Extreme lowest temperature: -12.4°C

Basic wind pressure: 0.45kN/m’

Basic snow pressure: 0.45kN/m®

Max. frozen depth: 0.15m

Others are according to national meteorological information summary.
5.2.2 Earthquake intensity

Earthquake proof intensity is degree 6, and basic earthquake acceleration
15 0.05¢.

5.2.3 Geological conditions

Since the waste heat power generation station 18 located within the scope:
of geological survey of the cement: plant, the- existing- geological:

conditions.can.meet-the_ requirement.ofithe power station' constiuction

5.2.4 Chemical agents supply =

The main chemical agents are industrial HC1 and Na;PO, « 12H,0 which
can be purchased locally and transported to the plant by trucks.

5.2.5 Water source

The total project water demand is 35.61t/h (max: 49.81t/h); firefighting
water excluded; accounting unpredicted water; the total water supply
capacity is 35.61t/h (49.81t/h)x1.2=42.7t/h -(59:8t/h). 1

There is a purifying department of capacity 100m’/h is built in the plant
area. The source water is pumped to- the purifying department for
treatment, the treated water is as power station production water.
Domestic and auxiliary water is supplied by plant domestic water system,

which is supplied by municipal water supply network, the supply is



guaranteed. Fire-fighting water is .supplied. by .the. .existing plant

fire-fighting network, the network is to be extended for the power station.

5.2.6 Power supply | e

There is an existing general substation (Suithe substation) of 35 kV/6kV

located in the field of the cement production area, one main transformer

of 35 kV/6kV of capacity of 20 MVA 1s installed in the substation.. The

incoming 35kV power supply-is through single overhead line, the supply

is from nearby area substation. -

Both 35kV and 6kV buses adopt single busbar connection.

The devices of the general substation are in normal operation presently.

5.2.7 Investment estimation and fund raising

The estimation of project investment is 17.76 million yuan, which is

raised by the owner.

6. Technical scheme and main equipment model determination

6.1 Technical scheme™

According to the design pﬁncipals determined in the project proposal

approval, following preconditions should be taken into consideration

when working out the thermodynamic system and installed solution:

1) Fully utilizing waste heat from the 2500t/d cement production line
kiln outlet cooler and inlet preheater.

In order to fully utilize waste heat discharged from the kiln outlet cooler,

increase the waste gas temperature, and make it produce same parameter

over-heat steam as the kiln inlet boiler, reformation on the cooler shall be

. made, the exhaust heat shall be extracted from the middle stage.

According to the information supplied by the company, waste heat

sources of the cement line can be utilized are as follows:

a. Practical 2500t/d cement production line kiln outlet cooler middle stage

waste heat condition after reformation: 60000nr’/h ( normal ) —

350°CN100°C which contents about 1532x10%kJ/h heat.
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b. Kiln inlet preheater waste heat condition: 180000m’/h (normal) — |

320°CN225°C ( Exhaust gas is planned for raw meal drying, the

temperature 1s determined by cement process) , which contents about
2542x 10*kJ/h heat.

2) When in normal operation the power station should not feed power to
outside network;

3) The pure waste heat-power station construction and operation shall not
affect cement production.

4} The pure waste heat power station- system and equipment selection
should follow “mature & reliable operation, advanced technology, low
investment and high efficiency”.

5) Kiln ash precipitated -in- waste -heat boilers should be collected and
reused in cement production in order to achicve: resources
comprehensive utilization and: environment protection:

6) DCS computer control system shall be adopted for the process control

._and management.

7y A centralized electrical room'is'set up in the power station, when the
power station in start-up, the power supply gets fromi outside network,
when in normdl operation; the power supply .can get either from
outside network or generator directly.

8) The power station’connects with an outside network at the 6kV side of
‘the  plant substation; the- operation mode-is connecting with outside

- network but not feeding power to it..

9) The péwer station shall equip a separate dispatching communication
-system, the related station posts should be equipped with direct
dispatching telephones, communication facilities between the power
station and outside network should be arranged.

10) A waste heat boiler should be arranged between kiln inlet exhaust

outlet and stack, a bypass exhaust pipeline is designed in order to
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insure cement production contihuing in case of waste heat boiler or
power station failure... =
6.2 Thermodynamic system solution and installed capacity
According to pure waste heat power generation technology and
equipment development status in China and the cement production line
waste heat conditions, pure low temperature waste heat power generation
process is to be adopted in the project.

WTaking into consideration of cement production kiln outlet and inlet waste
heat resources distribution conditions, and satisfying the -precondiﬁon of
“stability, reliability, advanced technology and not affecting cement
production”, the thermodynamic system and installed solution are
determined as follows:

The main equipinent includes two waste heat boilers and one set
condensing turbine & generator set, the installed capacity is 3SMW.
One waste heat boiler called AQC boiler is arranged between kiln outlet
~cooler middle stage and. kiln outlet EP. The original cooler exhaust
pipeline 1s remained as AQC boiler low temperature exhaust pipe, .when
AQC boiler in failure or maintenance, cement burning process can
conduct normal operation. The first stage of AQC boiler produces
1.25MPa-300C over-heat steam, the second stage produces 2.1MPa-110
C high temperaturé hot water.
One waste heat boiler called SP boiler is arranged between kiln inlet
preheater and kiln inlet high temperature fan. A bypass exhaust pipeline
18 designed; when SP boiler in failure or maintenance, cement burning
process can conduct normal operation. The SP boiler produces
1.25MPa-300°C over-heat steam.
One N3-12 condensing turbine generator set is selected to match the two

waste heat boilers.




6.3 Main equipment

According to the determined thermodynamic system and low parameter

turbine production and application conditions, the main and auxiliary

equipments are as follows:

boiler

No ' |Equipment name and model’  [Quantity [Main technical parameter
1 3MW condensing turbine |1 model: N3—12
rated power: 3IMW
rated rotation speed:  5600r/min
main steam pressure:  1.2MPa
‘main-steam temperature: 290°C
exhaust pressure: 0.008MPa
2 13MW generator 1 - |model: ' QF3—2
‘ rated power: 3MW
rated rotation speed: 3000r/min
outgoing-voltage: 6300V
3 |Kiln inlet waste heat Hoiler |1t Inlet'gds amount: =~ 180000in*/h (NY
Inlet gas temperature:  320°C
Injet gas dust concentration: <65 g/m® (N)
Outlet gas temperature: = 225°C
Steam amount: 14.2t/h—1.25MPa
=300C
Water supply parameter: 14.6t/h—110°C
Total leakage: =%
Arrangement : open
4 Kiln outlet waste heat|l Inlet gas amount: 60000m* M (N)

Inlet gas temperature:  360°C

Inlet gas dust concentration: <30g/m’® (N)




No TEquipment name and model Quantity—main technical parameter

Outlet gas temperature: 100°C

Stage 1 (steam)

Steam parameter: 4.98t/h—1.25MPa~300°C
Water supply temperature: ~ 5.13t/h—110C

Stage Ii water temperature : 19.73th—110°C

Water supply temperature: 40T .
Tot:':ll leakage: =% ' -
Arrangement : opeﬁ
5- - | Deaerator and water tank |1 = |Model : ‘ SCY20
| Working pressure: 7 0.0926MPa
Work temperature: 45°C

Deaerating water amount:  20m’

6 Boiler water supply pump |2 Model: DG25—30X9

(two set for each system) Flow rate; 15~30t/h

lift: 297~220m




7. Main technical economy indexes.

No. | Technical designation Unit Indexes Remarks
1 Installed capacity MW 3
2 -{"Average genieration power | MW 2.97
3 Annual operation rate h 7050
4 Annual power genération 10°kWh 2094
5 Annua) power stipply 10%Wh 1843
6 Annual power purchase | 10°kWh 1935
reduction
7 Per ton clinker waste heat | KWh/t '28.5
| powet generation amount
8 Mechanical equipment’ t ~1000 ~120 set
9 lectiical equipment t ~102 ~80 set
10 | Totdl occupied area m’” ~4200
11 Total construction area m? ~1090
12 "L"ﬁbor‘duota of the station | person -21
Among which: worker person 17
Management personnel person 4
13 Labor productivity
Total 10°kWh/person » a | 99.7
Worker 10°kWh/person + a | 123.2
14 Investment estimation
Total estimation of fixed | 10* Yuan 1776
assets investmenhtﬁ '
Among which: construction - | 107 Yuan 234.33
Equipment expenses 10* Yuan 1097.76
[nstallation 10* Yuan 252.25
Other expenses 10* Yuan 191.18




Indexes

Remarks = -

No. [ Technical designation Unit
15 Economic benefits
Investment recovery period | Year 3.63 Including
(before taxation) construction
period
Investment recovery period | Year 4.71 Including
(after ta){ation) construction .
period
Investment profit ratio % 3471
Cost of power generation YuarvkWh 0.130 Excluding tax

8. Conclusion

I(I)The project has the following construction conditions:

With utilization of the existing field, it is unnecessary to purchase

land.

Chemical agents, power supply and water sources necessary . for

production can be guaranteed.

The Project funds are available.

Guangdong GITIC Green Island Cement Co., Ltd has a staff team

with abundant project construction, production and management

experiences.

(2)The project design will fo]]ow the principal of “reliable production,

advanced technology, low energy consumption and investment”. The

power waste heat power design is the masterpiece based on the

achievements of TCDRI, it lays solid foundation for the implementation

of the project.




(3) The project is to recover large amount waste heat discharged from
cement production process, it will achieve not only fuel saving but also
environment protection, it will contribute to sustained development.

(4) The project implementation wﬂl carry out relevant state and Jocal
stipulations, standards and laws concerning environmental protection,
labor safety, metering and fire fighting. |

(5)Financial evaluation indicating the profitability of the project

To sum up, the project is an ideal investment project. While satisfying the
- state policy, the resources are comprehensively utilized and environment

1is improved, and the construction preconditions are satisfied.
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. .1. Description

Located:in the south-east coastal area and. the Yangtze River Delta,

bordering on- Shanghai in the north;.Zhejiang Province enjoys superior
geographical advantage. Since China’s refoﬁnation and open policy
implementing, Zhejiang economy has achieved rapid development, both
industrial increase rate and economic indexes are among the best places
of all provinces. Especially during the “Tenth Five year Plan” period,
Zhejiang speeds up its modernization process, which creates favourable
conditions for cement industry development, total cement output in 2002
amounted to 57.93 million ton, increased by 18% comparing to last year,
it takes the fourth palaces in all China provinces; in which 7.5 million ton
cement selling to Shanghai and Jiangsu markets, which takes 13% of the
total.

In the last three years of the “Tenth Five-year Plan” period,- China will
continue its positive financial policy and maintain high development
speed. Zhenjiang Prbvince will speed up infrastructure building, enhance
foreign mvestment introduction, and strengthen technical reformation;
and along with Ningbo bridge project establishmenf and successful
application of Shanghai Intemational Fair, Zhejiang cement industry
meets a great development chance. It is estimated that Zhéjiang cement
demand will amount to 77 million to.n in the later period of “Tenth
Five-year Plan”.

Since Zhejiang Economy & Trade Commission issued {Zhejiang Cement
Industry Structure Adjustiment and Development Instruction Opinion) in |

2000, new dry process cement production has achieved rapid

‘development, up to now, in Zhejiang 27 new dry process cement lines

have been put into operation, more than 30 in building, among cement:
output in 2002, 7 million ton is"dry process produced cement, which takes

12% of total amount, the ratio of large scale and small scale is improving,
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But in the market high grade cement (P.O42.5 above) can not rﬁeet
the demand. Along with the market demand change, low grade cement
may excess, high grade cement shortage contradiction sticks out.
Zhejiang Sansii Building Material Co., Ltd, 1s Tocated 1n Wutong village
Meshan Town. Changxin Municipal, Zhejiang Province.

The company owns move than 1300 staff, and occupied 331 X 107
square metets. The No -5 cement production: lines are wet-process
rotary-cement production lines, the company owns (wo new. dry-process
production lines of 2500v/d and 5600vd. Annual output s more than 2
mithon ton P.O32.5, PL32.5 and Pe32.5 ordinary portland cement.
Along. with population increase and economy development, resources
shoitage - contradiction - is sticking out, ' reasonable' resources
comprehensive utilization becomes the key factor to maintain sustained
economy. development. So early in 1996 the: State Council has issued a
series policies on resources comprehensive utilization, which initiate both

resources development  and saving, and stfess reasonable utilization_on

existing resources and decrease.resources. consumption.

Resources including. petroleum; coal; water and etc. are all essentiz;l
necessaries for people existence and society development-.‘The State:
Economy & Trade Committee issued a file of { Resources
Comprehensive Utilization Power Plant Stipulation) in July 2000, in the
- file it is clearly stated that resources comprehensive utilization: power.
plants. mean: the enterprises which adopt low heat value fuels such as
waste heat, exhaust pressure, city rubbish; gangue, coal marl, etc. to
produce power or heat. The file indicates that resources comprehensive
utilization power plant application must satisfy the following conditions:

Single unit capacity equal to or more than 500kW;

Generated power quality satisfies national standard, fuel source is nearby;

Discard treatment and utilization measures are adopted, exhaust pollution



1s limited to related standards.

For the resources comprehenéive utilization power plants using gangue
and coal marl as fuel, gangue must be main fuel, and heat value_should be
not more than 12560kJ/kg, circulating fluidized bed boilers should be
adopted, when sulfur content in fuel is more than 1%, de-sulfur measure
should be adopted; for the resources comprehensive utilization power
plants using waste heat or exhaust pressure as medium, installed capacity
should be determined according to waste heat and exhaust pressﬁfé |
parameters and amount.

Tianjin Cement Industry'De_sign and Research Institute (TCDRI) under
the jurisdiction of the State Property Management Commission is the No.
1 cement design institute in China of qualification A. TCDRI has been
engaged in cement equipment and process development and research for
many years, through several generation unremitting efforts, our cement
industry has achieved great progress in both output scale and energy
saving. Production line capacity has enlarged from 1000t/d and 2500t/d 1o
5000t/d, 8000t/d ‘and 10000t/d, clinker heat consumption has increased to
3000~3300kJ/kg from original 4600~6700kJ/kg, but still large amount
medium and low temperature waste heat of 350°C produced in cement
production process can not been recovered, which results in amazing
energy waste. Heat contented in exhaust gas of tempefature 350"C below
discharged from kiln outlet cooler and kiln inlet preheater takes-35% of
total clinker burning heat consumption. With resources comprehensive.
utilization putting into practical application, large amount medium and |
low temperature waste heat can be recovered for power generation,
heating, and cooling. The resources comprehensive utilization technique
has become effective energy saving method in China cement industry.

In the late 1960s, foreign countries started the research on pure medium

and low temperature waste heat power generation process, in the middle
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of 1970s, both thermodynamic system and equipment have been applied
to practical use. In the early 1980s the application burst, especially in
Japan the technique has been not only applied in domestic 20-odd
pre-calcining cement production lines but also exported to Taiwan, Korea
and so on: It is proved that Japanese-developed waste heat boiler and
medium and low quality steam- turbine are mature and reliable throﬁgh
operation - experiences: in several ten plants. In 1996 Japan NEDO
presented a set of 6480kW pure medium and.low temperature waste heat
power station equipment to Anhui Ningguo Cement Plant, which matches
with the plant 4000t/d precalcining kiln, TCDRI has undertaken technical
transforniation. and cooperated to accomplish-.design and--developrrient,
the s’tation-is”_in;normaloperatei'on now..: :° . .

With the successful development of low parameter and multi-inlet turbine
(TCDRI cooperating with: turbine manufactures for .the work), pure
medium and low temperature waste heat' power station adopting

Chinese-made equipiment becomes mature. Pure low temperature waste

heat power station all-adopting Chinese-made- equipment designed: by
TCDRI has been put into normal operation in April 2003 in Shanghai
Wanan Group Jinshan Cement Plant (1200t/d cement clinker production
line), the power station installed capacity is 2500kW, normal power |
generation 1900~2100kW, power generation amount per ton clinker
attains 34~42kW, which meets the advanced level of the same type power
stations.

In recent years TCDRI has accomplished design of more than twenty
medium and low temperature waste heat power stations of supplement
type and pure waste heat power stations, these power stations have been
put into operation successfully, especially the operation of Shanghai
Wanan 2500kW pure low temperature waste heat power station marks

Chinese medium and low temperature waste heat power generation
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technique has become mature and started practical use. These resources

comprehenswe utilization power stations have achieved, favorable

- economic and social benefits, which results in cement production cost

decreasing and energy saving. ,

Zhejiang Sanshi Jindingzi building material Co., Ltd has investigated the

resources comprehensive policy and waste heat power station technique

and market, they are planning to build a 6000kW pure low temperature

waste heat power station utilizing waste heat of a 5000t/d new dry

process cement line.

The project title is: Pure-low Temperature Waste Heat Power Station

Project (6MW) of Zhejiang Sanshi Jindingzi building materiél Co:, Ltd

2. Feasibility study report bases

® “Technical consult contract” between Zhejiang Sanshi Jindingzi
building material Co., Ltd and Tianjin Cement Industry Design &
Research Institute;

® (Technical proposal for the Pure-low Temperature Waste Heat
Power Station Project (6MW) of Zhejiang Sanshi Jindingzi building
material Co., Ltd) prepared by TCDRI;

® (Reply to Technical proposal for the Pure-low Temperature Waste
Heat Power Station Project (6MW) of Zhejiang Sanshi Jindingzi
building ‘material Co., Ltd)» (No. 2004-129) issued by' Zhejiang
Jiaxing Economy & Trade Commission;

® (Opinion on request of Zhejiang Sanshi Jindingzi building material
Co., Ltd captive power station connecting to local power network)
(No. 2004-21) 1ssued by Zhejlang Jiaxing Poxiver Bureau;

® Feasibility study report basic information provided by Zhejiang
Sanshi Jindingzi building material Co., Ltd;

® Related national laws, stipulations and technical standards.

3. Main design principal and guideline



The feasibility study report should reflect national macroscopic economic
and sustaining development policies, insist on the principal of “objective,
faring, scientific and reliable”, analyse both favorable and unfavorable
factors, put forward suggestions for the owner to make decision, and
provide reliable basis for project approval.

A feasibility study report is a part of important content of earlier stage for
a project; and'an important basis for investment: A feasibility study report
must satisfy national laws, regulations; industry policies, and its content
and quality should be in accordance with related stipulations.

The - general technical scheme shall “guarantee that power station
construction and production’and- shall not-affect the normal- operation of

cement production. In that case, the design of power station shall follow

the principal of “reliable opération; advanced technology; low energy
consumption and investiient”, the detailed guideline is'as follows:
(IDAdopt mature and reliable process and equipment and avoid failures

exposed in_similar projects.

(2¥Advocate advanced technology and ad‘opt- advanced technical scheme
to decrease the operation cost and renovation investment.

(3)Make full use of the existing public facilities and administrative’
organizations.: '

(4)Domestic equipments and parts shall be adopted in principal; and: key
parts can be imported.

(5)DCS computer control:system.shall .be- adopted for the process control
of main and auxiltary equipment of the power station to ensure the
reliability.

(6)Carry out relevant state and locél stipulations, standards and laws
concerning environmental protection, labor safety, metering and fire
fighting.

4, Working scope and procedure



.4.1 The working scope is as following:. = - . ... . .. . .,
5000t/d cement‘kiln outlet cooler waste gas boiler (A_QC,\,b‘oilefr); .
5000t/d cement kiln inlet preheater waste gas-boiler (SP boiler);

Boiler water treatment system;

Turbine generator system;

Power statton water circulation system; o
Power station electrical system;

~Power station auto control system;

Power station outdoor steam & water pipeline system;

Power station outdoor water supply & drain system and other matched
communication, lighting, etc

4.2 Working procedure

According to the institute {Quality Manual) , a project manager should
prepare a project kick-off report to state the study bases, scope, principle
and requirements, and hold a kick-off meeting with all specialties as
participants; all specialties should carry out design and study on main
technical scheme in their own field.

5. Project conditions

5.1 Power station location

The planned power station is arranged within the area of the existing
5000t/d cement line, which is located in Heshan Town, Tongxiang City,
20km east from Tongxiang City, 50km south from Hangzhou City,
150km northeast from Shanghai, 20km away from 320 high road and
Jinghang high way.

5.2 Natural conditions
5.2.1 Meteorological conditions
Annual average temperature: 15.9C

Extreme highest temperature: 40.5°C
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Extreme lowest temperature: -12.4°C

Basic wind pressure: 0.45kN/m’

Basic snow pressure: 0.45kN/m?

Max. frozen depth: 0.15m

Others are according to national meteorological information summary.
5.2.2 Earthquake intensity

Earthquake proof intensity is degree 6, and:basic earthquake ‘aceeleration
15 0.05g. |

5.2.3 Geological conditions - |

Since the waste heat power generation' stationi-is locateéd within the scope
of geological survey of the cement plant,  the existing: geological
conditions can meet the requirement of the power station:constiuction,
5:2:4 Chemical agentsisupply

The main chemicaliagents: dre industrial HCl:and NasPO, « 12H,0 which: -
can be purchased locally and transported to the plant by trucks.

5.2 .5 Waterusource-

The source water is pumped to the purifying départment for:treatmerit, the
treated water is as power station production water. Domesti¢c and
auxiliary water 1s supplied by plant domestic water system, which is’
supplied by municipal water supply -network; the supply is guaranteed.
Fire-fighting .water is supplied- by the existing plant fire-fighting network,
the netwerk isito be extended for the'power station.. " ’ SRR

5.2.6 Power supply

There is an existing general substation of 35 kV/6kV located in the field
of the cement production area, one main transformer of 35 kV/6kV of
capacity of 22.5MVA is installed in the substation. The incoming 35kV
power supply is through single overhead line, the supply is from nearby
area substation.

Both 35kV and 6kV buses adopt single busbar connection.
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The devices of the general substation are in normal operation presently.

5.2.7 Investment estimation and fund raising_;+. .

The estimation, of project investment is, 34.38 million yuan, which is

raised by the owner.

6. Technical scheme and main equipment model determination

6.1, Technical scheme | .. .. _

According to the design principals determined in the project proposal

approval, following preconditions should be taken into consideration

when working out the thcrmodynamié system and installed solution:

1) Fully utilizing waste Beat from the 2500t/d cement production line
kiln outlet cooler and inlet preheater.

In order to fully utilize waste heat discharged from the kﬂn outlet cooier,

increase the waste gas temperature, and make it produce same parameter

over-heat steam as the kiln inlet boiler, reformation on the cooler shall be

made, the exhaust heat shall be extracted from the middle stage.

According to the information supplied by the company, waste heat

sources of the cement line can be utilized are as follows:

a. Practical 2500t/d cement production line kiln outlet cooler middle stage

waste heat condition after reformation: 60000m*h ( normal ) —

350°C N100°C which contents about 1532x10%kJ/h heat.

b. Kiln inlet preheater waste heat condition: 180000m’/h (normal) —

320°CN225°C (Exhaust gas is planned for raw meal drying, the

temperature is determined by cement process) , which contents about

2542x10"kJ/h heat.

2) When in normal operation the power station should not feed power to
outside network; _

3) The pure waste heat power station construction and operation shall not
affect cement production.

4) The pure waste heat power station system and equipment selection
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should follow “mature & reliablefoperation, advanced technology, low
investment and high efficiency”.

5) Kiln' ash precipitated in waste heat boilers should be collected and
reused 1n cement production 1 order to achieve resources
comprehensive utilization and environment protéction,

6) DCS computer control system shall be adopted for the process control

- and 'mdnageérherit:

7y A centralized electrical room is' set up in the power station, when the
power station in start-up, the power supply gets from outside network,
when in-'normal operation,- thé 'power supply can:get either from
outside network or generator ditectly. - -~ & i e

8): The power station’ connects'with am outsidé networkat the'6kV side of

itthe plant substatiori; the: operation modé s’ connécting'with outside

v network bt not feeding power t&4t, -« ¢ e uien e
9) The power station shall equip-a separate' dispatching: ¢ommunication

system;_the_ related_station_posts_should _be-equipped - withdirect

dispatching telepliones; comrnimnication facilities’ bétweer the power
station and outside network stiould be arranged: - 7
10) A waste heat ‘boilér should be arranged between kiln inlet exhaust
outlet and stack; a bypass exhaust pipeline is désigned in order to
insure” cemeiit production continhuing in case of waste heat boiler or
' powerstation failure.
6:2-Thermodynarmie: system solution and installed capdcity
According to pure waste heat power generation technology and
equipment development status in China and the cement production line
waste heat conditions, pure low temperature waste heat power generation
process is to be adopted in the project.
Taking into consideration of ¢ement production kiln outlet and inlet waste

heat resources distribution conditions, and satisfying the precondition of
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“stability, reliability, advanced technology and not affectmg cement
productlon the thermodynamic system and installed solution are
determined as follows:

The main equipment includes two waste heat boilers and one set
condensing turbine & generator set, the in‘stalled capacity i1s 6MW. -

One waste heat boiler called AQC boiler is arranged between kiln outlet

cooler middle stage and kiln outlet EP. The original coo]er exhaust

pipeline 1s remained as AQC boiler low temperature exhaust pipe, when
AQC boiler in failure or maintenance, cement burning process can
conduct normal operation. The first stage of AQC boiler produces
1.60MPa-300°C over-heat steam, the second stage produces 135°C high
temperature hot water.

One waste heat boiler called SP boiler is arranged between kiln inlet
preheater and kiln inlet high temperature fan. A bypass exhaust pipeline
is designed, when SP boiler in failure or maintenance, cement burmng
process can conduct normal operation. The SP boﬂer produces
1.60MPa-300°C over-heat steam. |

One N6-1.25 condensing turbine generator set is selected to match the
two waste heat boilers.

6.3 Main equipment

According to the determined thermodynainic systém and low parameter
turbine production and application conditions, the main and auxiliary

equipments are as follows:

No |Equipment name and model  [Quantity |Main technical parameter
1. |6MW condensing turbine |1 model: . N6—1.25
rated power: MW

rated rotation speed: 3000r/min

I




Equipment name and model

Quantity

Main technical parameter

main steam pressure: 1.25MPa

main steam temperature: 290°C

boiler

exhaust pressure: 0.008MPa
2 |6MW génerator 1 model: QF6—2
rated power: 6MW
rated rotation spee'd:r 3000r/min
outgoing voltage: - 6300V
3 Kiln inlet Waste heat boiler |1- Inlet gas amount: ©260000m*h (ND
Inlet gas temperature:”  360T
Inlét gas dust conceritration: <89g/m’ (N)
Outlet gas temperature:  220°C
Steam amount:+ - - 22th=1:6MPa—
+ ]300
Water supply parameter:: ¥35°C
{Total leakage:: =%
Arrangément '+ - open':
4 |Kiln outlet' waste' heatll Inlet gas'amount::  130000m™/k (N)

Inlet gas temperature::  360°C

Inlet gas dust concentration: <11.4g/m® (N)

‘|Ouitlet gas terperature:  100°C

Stage I (steani) -
Steam parameter: 11t/h—1.6MPa—300°C
Water supply temperature:  34t/h—135C

Stage II water temperature : 34th—135C

Water supply temperature: 40°C
Total leakage: =%
Arrangement : open




[I—\’o Equipment name and model Quantity |Main technical parameter

5 Deaerator and water tank |1 Working pressure: 0.008MPa
Capacity: 40t/h
Work temperature: 40°C

Deaerating water amount:  25m’

6  |Boiler water supply pump |2 Flow rate: 35~45t/h
lift: - 250~350m

7. Main technical economy indexes -

No. | Technical designation Unit Indexes Remarks

1 Installed capacity MW 6




No. | Technical designation Unit Indexes Remarks
2 | Average generation power | MW’ 5.4
3 Annual c;[:;eration rate | h 7000
4 Annual power generation 10*%kWh 3780
5 Annual power supply 10*kWh 3478
6 Anpual  power purchase | 10°%kWh .. 3652
reduction
7 Per ton clinker waste heat | KWh/t 26
power generation amount
8 Total occupied area m’ ~4200
9 Total construction area m’ ~1090
10 Labor quota of the station person 18 |
11 Among which: worker person 16
12 Management personnel persoﬁ 2
Labor productivity
Taotal 0%k Wh/person-—+-a—-210
113 | Worker 104kthperson *a | 236
Investment estimation
Total estimation of fixed | 10* Yuan 3438
assets investment
14 Economic benefits
Investment recovery period | Year 3.39 Including
(before taxation) | constructior
period
| Investment recovery period | Year 4.28 Including
(after taxation) construcﬁon
period
Investment profit ratio % 38.99




No.

Technical desi gnétion

Unit

Indexes

Remarks -

Cost of power generation

Yuar/kWh

Excluding tax |

0.116




8. Conclusion
(1)The project has the following construction conditions:
® With utilization of the existing field, it is unnecessary to purchase
land.
® Chemical agents, power supply and water sources necessary for
production can be guaranteed.
The Project funds are available.
Zhejiang Sanshi Jindingzi building material Co., Ltd has a staff team
with abundant project construction, production and management
CXpEriences.
(2)The project design will follow the pn'ncipal of “reliable production,
advanced technology, low energy consumption and investment”. The
power waste heat power design i1s the masterpiece based on the
achievements of TCDRI, it lays solid foundation for the implementation
of the project. |

(3) The project 1s to recover large amount waste heat discharged from -

cement production process, it will achieve not only fuel saving but also
environment protection, it will contribute to sustained development.

(4) The project implementation will carry out relevant state and local
stipulations, standards and laws concerning environmental protection,
labor safety, metering and fire fighting.

(5)Financial evaluation indicating the profitability of the project

To sum up, the 'project 1s an ideal investment project. While satisfying the
state policy, the resources are comprehensively utilized and environment

is improved, and the construction preconditions are satisfied.
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1.General description

1.1 Description

Located m the south-east coastal area and the- Yangtze River Delta,
bordering on Shanghai in the north, Zhejiang Province enjoys superior
geographical advantage. Since China’s reformation and open policy
implementing, Zhejiang economy has achieved rapid development, both
industrial increase rate and economic indexes are among the best places
of all provinces. Especially during the “Tenth Five year Plan” period,
Zhejiang speeds up its modernization process, which creates favourable
“conditions for cement industry development, total cement output in 2002
amounted to 57.93 million ton, increased by 18% comparing to last year,
it takes the fourth palaces in all China provinces; in which 7.5 million ton
cement selling to Shanghai and Jiangsu markets, which takes 13% of the
total.

In the last three years of the “Tenth Five-year Plan” period, China will
continue its positive financial policy and maintain high development
speed. Zhenjiang Province will speed up infrastructure building, enhance
rforc-:ign investment introduction, and strengthen technical reformation;
and along with Ningbo bridge project establishment and successful
application of Shanghai International Fair, Zhejiang cement industry
meets a great development chance. It is estimated that Zhejiang cement
demand will amount to 77 million ton in‘the lafer period of “Tenth
F ive-year Plan”. -

Since Zhejiang Economy & Trade Commiséion issued | {Zhej i'ang Cement
Industry Structure Adjustment and Development Instruction Opinion) in
2000, new dry process cement. prodﬁction has achieved rapid

development, up to now, in Zhejiang 27 new dry process cement lines

have been put into operation, more than 30 in building, among cement"

output in 2002, 7 million ton 1s dry process produced cement, which takes




12% of total amount, the ratio of large scale and small scale is improving.
But in the market high grade cement (P.0O42.5 above) can not meet the
demand. Along with the market demand change, low grade cement may
excess, high grade cement shortage contradiction sticks out.

Zhejiang Sanshi Building Material Co., Ltd is the key enterprise of
Zhejiang Sanshi group, established in 1978, is the state-owned large-scale
enterprise, and also is the largest cement enterprise in Zhejiang pmvincé,
is located in Meshan Town, Changxin Municipal, Zhejiang Province.

The company owns more than 1300 staff, and occupied 3.311X10*
square meters. The No 1~5 cement production lines are wet-process

rotary cement production lines, the company owns two new dry-process

“production lines of 2500t/d and 5000t/d: Annual output is moré than 2

million ton P.O32.5, PL32.5 and P.¢32:5 ordinary portland cement.
Along with population increase and economy development, resources:
shortage  contradiction is sticking out, reasonable resources

comprehensive utilization becomes the key factor to maintain sustamed

economy development. So early in 1996 the State Council has issued-a
series policies on resources comprehensive utilization, which initiate both:
resources development and saving, and stress reasonable utilization on
existing resources and decrease resources consumption.

Resources including petroleum, coal, water and etc. are all essential
necessaries for people existence and society development. The State
Economy & Trade Committee issued a file of ¢ Resources
Comprehensive Utilization Power Plant Stipulation) in July 2000, in the
file it 1s clearly stated that resources comprehensive utilization power
plants mean the enterprises which adopt low heat value fuels such as
waste heat, exhaust pressure, city rubbish, gangue, coal marl, etc. to
produce power or heat. The file indicates that resources comprehensive

utilization power plant application must satisfy the following conditions:
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Single unit capacity equal to or more than 500kW;

G_rcneya'te.d power quality satisfies national standard, fuel source xs nearby;
Discard treatment and utilization measures are adopted, exhaust pollution
is limited to related standards. .

For the resources comprehensive utilization power plants using gangJe
and coal marl as fuel, gangue must be main.fuel, and heat value should be
not more than 12560kJ/kg, circulating fluidized bed boilers should be
“"adopted, when sulfur content in fuel is more than 1%, de-sulfur measure
should be adopted; for the resources comprehensive utilization power
plants using waste heat or exhaust pressure as medium, installed capacity
should be de_termined' according to waste heat and exhaust pressure
parameters and amount.

Tianjin Cement Industry Design and Research Institute (TCDRI} under
the jurisdiction of the State Property Management Commission is the No.
1 cement design institute in China of qualification A. TCDRI has been -
engaged in cement equipment and process development and research for
many years, through several generation unremitting efforts, our cement
industry ‘has achieved great progress in both output scale and energy
saving. Production line capacity has enlarged from 1000t/d and 2500t/d to
5000t/d, 8000t/d and 10000t/d, clinker heat consumption has increased to
3000~3300kJ/kg from original 4600~6700k)/kg, but still large amount
medium and low temperature waste heat of 350°C produce(“i'ih cement
production process can not been recovered, which results in amazing
energy waste. Heat contented 1n exhaust gas of temperature 350°C below
discharged from kiln outlet cooler and kiln inlet preheater takes 35% of
total clinker burning heat consumption. With resources comprehensive
utilization putting into practical application, large amount medium and
low temperature waste heat can be recovered for power generation,

heating, and cooling. The resources comprehensive utilization technique
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has become effective energy saving method in China cement industry.”

In the late 1960s, foreign countries started the research on pure medium
and low temperature waste heat power generation process, in the middle
of 1970s, both thermodynamic system and equipment have been applied
to practical use. In the early 1980s the application burst, especially in
Japan' the technique has been not only applied in domestic 20-odd
pre-calcining cement production lines but also exported to Taiwan; Korea
and-so on: It is proved-that Japanese-developed wiste heat boiler and
medium and low quality steam turbiné are mature and reliable: through
operation experiences in- several ten plants. In 1996 Japan NEDO
presented a set of 6480kW pure medium and low temperature waste héat
power station equipment to Anhui Ningguo Cement Plant; which mhatches
with the' plant 4000t/d precalciniitg kilin, TCDRI has undertaketi technical
traﬁsfdfm'ati‘dﬁ”andf“coop’é’rﬁtedﬂ to accomplish -desigr and developiment,
the station is'in nortmal Opération now.

With the successfuil' dévelopment of low. parameter_and multi=inlet_turbine_

(TCDRI cbop'er‘z(ti-ﬁg’-f with' turbine  nianiifacture$- for thé work), pure
medium and low temperature wasté heat power station adopting
Chinese-made equipmient becomes mature. Pure low téiperature waste
heat power station all' adopting Chinese-madeé’ equipment designed by
TCDRI has been put into' normal operation- in April' 2003 in Shanghai
Wanan -Group Jinshan Cement Plant (1200t/d cemeérnit clinker:production
ling); the power station installed- capacity is* 2500kW; normal power
generation 1900~2100kW, power generation amount per ton clinker
attains 34~42kW, which meets the advanced level of the same type power

stations.

In recent years TCDRI has accomplished design of more than twenty

medium and low temperature waste heat power stations of supplement

type and pure waste heat power stations, these power stations have been
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put into operation successfully, especially the operation of Shanghai

Wanan 2500kW pure low temperature waste heat power station marks

Chinese medium and low temperature waste heat power generation

technique has become mature and started practical use. These resources

comprehensive utilization power stations have achieved favorable

economic and social benefits, which results in cement production cost

decreasing and energy saving. )

Zhejiang Sanshi Wutong building material Co., Ltd has investigatéd the

resources comprehensive policy and waste heat power station technique

and market, they are planning to build a 3000kW pure low temperature

waste heat power station utilizing waste heat of a 2500t/d new dry

process cement l_i_nc. '

The project title is: Pure-low Temperature Waste Heat Power Station

Project (3MW) of Zhejiang Sanshi Wutong building material Co., Ltd

1.2 Feasibility study report bases

® “Technical consult contract” between Zhejiang Sanshi Wutong
building material Co., Ltd and Tianjin Cement Industry Design &
Research Institute;

® {Technical proposal for the Pure-low Temperature Waste Heat
Power Station Project (3MW) of Zhejiang Sanshi Wutong building
material Co., Lid) prepared by TCDRI,;

® (Reply to Technical proposal for the Pure-low Temperature Waste
Heat Power Station Project (3MW) of Zhejiang Sanshi Wutong
building material Co., Ltd} (No. 2004-129) issued by Zhejiang
Jiaxing Economy & Trade Commission;

® (Opinion on request of Zhejiang Sanshi Wutong building material
Co., Ltd captive power.station connecting to local power network)
(No. 2004-21) issued by Zhejiang Jiaxing Power Bureau;

® Feasibility study report basic information provided by Zhejiang
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Sanshi Wutong building material Co., Ltd;
® Related national laws, stipulations, technical standards.
1.3 Main desigh principal and guideline
The feasibility study report should reflect national macroscopic economic
and’sustaining development policies, insist on the principal of “objective,
faring, scientific and reliable”, analyse both favorable and unfavorable
factors, put forward suggestions for the owner to make decision, and
provide reliable basis for project approval.
A feasibility study report 1s a part of important content-of earlier stage for
a project, and an important basis for investment. A feasibility study repbrt
must satisfy hational laws, regulations; industry policies, and its contént
and quality should be in accordance with related stipulations.
The general technical scheme shall- guarantee that *power station
construction and production and shall not affect thé' normal” operation of
cement production. In that case, the design of power station shall follow

the-principal.-of.“reliable-operation,—advanced-technology,—low—energy-

consumption and investmient”, the detailed guideline is as follows:
(1)Adopt mature and reliable process and eqﬁipment and avoid failures
exposed in similar projects.

(2)Advocate advanced technology and adopt advanced technical scheme
to decrease the operation cost and renovation investment,

(3)Make full use of the existing public’ facilities and administrative
organizations. '

(4)Domestic equipments and parts shall be adopted in principal, and key
parts can be imported.

(5)DCS computer control system shall be adopted for the process control
of main and auxiliary equipment of the power station to ensure the

reliability.



(6)Carry out relevant state and local stipulations, standards and 'laws
concerning environmental protection, . labor. safety, metering: and fire
fighting. . e Bk U NN TONEPTEE
1.4 Working scope and procedure

1.4.1 The working scope is as following:

2500t/d cement kiln outlet cooler waste gas boiler (AQC boiler); .
2500t/d cement kiln inlet preheater waste gas boiler (SP boiler);
Boiler water treatment system;

Turbine generator system,; .

Power station water circulation systemn;

Power station electrical system;

Power station auto control system;

Power station outdoor steam & water pipeline system;

- Power station outdoor water supply & drain system aﬁd other matched -
communication, lighting, etc

1.4.2 Working procedure

According to the institute {Quality Manual) , a.project manager should
prepare a project kick-off report to state the study bases, scope, principle
and requirements, and hold a kick-off meeting with ail specialties as
participants; all specialties should carry out desigﬁ and study on main
technical scheme in their own field. '

1.5 Project conditions

1.5.1 Power station location

The planned power station is arranged within the area of the existing
2500t/d cement line, which is located in Heshan Town, Tongxiang City,
20km east from Tongxiang City, 50km south from Hangzhou City,
150km northeast from .Shangwhai, 20km away from 320 high road and
Jinghang high way. See attached drawing 1 “Power station general

layout”.




1:5.2 Natural conditions

1.5.2.1 Meteorological conditions

Annual average temperature: 15.9°C

Extreme highest temperature: 40.5°C

Extreme lowest temperature: -12.4C

Basic wind pressure: 0.45kN/m* -

Basic snow pressure: 0.45kN/m’ .

Max. frozen depth: 0.15m

Others are according to national meteorological information-summary.
1.5.2.2 Earthquake intensity

Earthquake proof intensity is degree 6, and basic earthquake acceleration
18 0.05g.

1.5.2.3 Geological conditions

Since the waste heat power generation:station is located: within the scope:
of geological survey of the cement plant, the existing geological:

conditions_can meet the requirement of the power station constriiction.

1.5.2:4 Chemical agents supply.

The main chemical agents are industrial HCl and Na, PO, « 12H,0 which
can be purchased locally and transported to the plant by trucks.

1.5.2.5 Water source ' ,

The total project water demand 1s 35.61t/h (max: 49.81t/h),. firefighting’
water excluded, accounting unpredicted water, the total water supply
capacity is 35.61t/h (49.81t/h)x1.2=42.7t/h (59.8t/h). © -~ '
There 1s a purifying degértment of capacity 100m’/h is built in the plant
area. . The source water is pumped to the purifying department for
treatment; the treated water is as power station production water.
Domestic and -auxiliary water is supplied by plant domestic water system,

which 1is supplied by fnunicipal water supply network, the supply is



sl

guaranteed. - Fire-fighting water is supplied by the existing plant .
fire-fi ghtiﬁg network, the network 1s to be extended for the power station.
- 1.5:2.6 Power supply _ ;
There is an existing general substation (Suihe substation) of 35 kV/6kV
located in the field of the cement production area, one main transformer
of 35 kV/6kV of capacity of 20 MVA is installed in the substation. The
incoming 33kV power supply is through single overhead line, the supply
is from nearby area substation. ' -
Both 35kV and 6kV buses adopt single busbar connection.
The devices of the general substation are in normal operation presently.
1.5.2.8 Investment estimation and fund raising
The estimation of project investment is 17.76 million yuan, which is
raised by the owner.
1.6 Technical scheme and main equipment model determination
1.6.1 Technical scheme |
According to the design principals determined in the project proposal
approval, following preconditions should be taken into consideration
when working out the thermodynamic system and installed solution:
1) Fully utilizing waste heat from the 2500t/d cement production line
kiln outlet cooler and inlet preheater.

In order to fully utilize waste heat discharged from the kiln outlet cooler,
increase the waste gas temperature; and make it produce same parameter
over-heat steam as the kiln inlet boiler, reformation on the cooler shall be
made, the exhaust heat shall be extracted from the middle stage.
According to the information Supplied by -the company, waste heat
sources of the cement line can be utilized are as follows:

a. Practical 2500t/d cement produ;:tidn line kiln outlet cooler middle
stage waste heat condition after reformation: 60000m’/h (normal) —_

350°C N100°C which contents about 1532x10%kJ/h heat.
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b. Kiln inlet preheater waste heat condition: 180000m’/h (narmal)
—320°CN225°C (Exhaust gas is planned for raw meal drying, the
temperature is determined by cement process) , which contents about
2542x10%J/h heat.

2) When in normal‘ operation the power station should not feed power to
outside network;

3) The pure waste heat power station construction and operation shall not
affect cement production.

4) The pure waste heat power station system and equipment selection
should fellow “mature & reliable operation, advanced technology, low
investment and high efficiency”.-

5) Kiln ash precipitated in waste heat boilers should be collected and
reused 1 cement production in order to achieve: resources
comprehensive utilization and environment protection. -

6) DCS computer control system shall be adopted for the process control

and.management.:

7) A centralized electrical room is:set up in the power station, when the
power station' in start-up, the power supply gets from outside network,
when' in normal operation, the power supply can .get either from
outside network or generator directly.

8). The power station connects with.an -outside network at the 6kV side of

- the ‘plant substation, :ithe operation. mode is connecting with outside
- network but not feeding power to it.

9) The power station shall equip a separate dispatching communication
system, the relatéd station posts should be equipped with direct
dispatching telephones, communication facilities between the power

~ station and outside network should be arranged.

10) A waste heat boiler should be arranged between kiln inlet exhaust

outlet and staék, a bypass exhaust pipeline is designed in order to
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insure cement production continuing in case of waste heat boiler or
. power station failure.

1.6.2 Thermodynamic system solution and installed.capacity
According to pure waste heat power generation technology and
equipment development status in China and the cement production line
waste heat conditions, pure low temperature waste heat power generation .
process is to be adopted in the project.
Taking into consideration of cement production kiln outlet and inlef waste
heat resources distribution conditions, and satisfying the precondition of
“stability, reliability, advanced technology and not affecting cement
production”, the thermodynamic system and installed  solution are
determined as follows:
The main -equipment includes two waste heat boilers and one set
condensing turbine & generator set, the installed capacity is 3MW.
One waste heat boiler called AQC boiler is arranged between kiln outlet
cooler middle stage and kiln outlet EP. The original cooler exhaust
pipeline is remained as AQC boiler low temperature exhaust pipe, when
AQC boiler in failure or maintenance, cement burning process can
conduct normal operation. The first stage of AQC boiler produces
1.25MPa-300°C over-heat steam, the second stage produces 2.1MPa-110
- 'C high temperature hot water.
One waste heat boiler called SP boiler is arranged between kiln inlet
preheater and kiln inlet high temperature fan. A bypass exhaust pipeline
1s designed, when SP boiler in failure or maintenance, cement burning
process can “conduct normal operation. The SP boiler produces
1.25MPa-300C over-heat steam. |
One N3-12 condensing turbine generator set is selected to match the two

~ waste heat boilers.




1.6.3 Main.equipment

According to the determined thermodynamic system and low parameter

turbine production and application conditions, the main and auxiliary

equipments are as follows:

O]

No  |Equipment name and model  {Quantity |Main technical parameter
1 3MW condensing turbine |1 model: N3—12
rated power: IMW
rated rotation speed:  5600r/inin
main steam pressure:  1:2MPa
- Imain steam temperature: -290°C
exhaust pressure: 0{008MPa - -
3IMW generator - 1 model: QF3—2
rated power: IMW
rated rotation speed: 3000r/min
' outgoing-voltage: 6300V

3 |Kiln inlet waste heat boiler

—

Inlet gas amount: 180000m*/h (N

Inlet gas temperature:  320°C
Inlet gas dust concentration: <65g/m’ (N)

Qutlet gas temperature:  225°C

Steam amount: 14.2t/h—1.25MPa

S ==300°C
Water supply parameter: 14.6t/h—110°C
Tota} leakage: =%
Arran gemeht : open

4 Kiln outlet waste heat

boiler

o

Tniet gas amount:  ~ 60000m’/h (N)

Iniet gas temperature: . 360°C

Iniet gas dust concentration: <30g/m® (N)

e



Equipment name and model

Quantity

Main technical parameter

Outlet gas temperature: 100C
Stage I (steam)
Steam parameter: 4.98t/h—1.25MPa—300°C

Water supply temperature: ~ 5.13t/h—110°C

- |Stage i water temperature : 19.73t/h—110C

(two set for each system)

Water supply temperature: - 407
Total leakage: =% -
Arrangement : open

5 Deaerator and water tank |1 Model : ‘ . SCY20
Working pressure: 0.0926MPa
Work temperature: 45°C
Deaerating water amount:  20m’

6 Boiler water supply pump |2 Model: | DG25—30X9
Flow rate: 15~30t/h

lift: 297~220m




1.7 Main technical economy indexes:

No. | Technical designation Unit Indexes Remarks
1 Installed capacity MW 3
2 Average generation power | MW 2.97
3 ' Annual operation rate h 7050
4 Annual power genieration | 10°%kWh 2094
5 Annual power supply 10°%kWh 1843
6 Annual power purchase’| 10°%Wh 1935
reduction”
7 Per ton clinker waste heat'| KWhit 285
‘power generation amount
8 Mechanical equipment’ [t © ~1000 ~120 set
9 Elecifical equipment ’ t ~102 ~80 set
10 T}o'{ali)cc‘upAiveE‘fl' area m* £4200° |
11 Total construction arca m? L1090
"12 7| Labor quota of the station | person 21
Among which: worker person 17
Management personnel person 4
13 Labor productivity
Total 10°%kWh/person + a | 99.7
Worker 104kWh/person +a | 1232
14 Investment estimation
Total estimation of fixed { 10* Yuan 1776
1 assets investment |
; Among which: construction 1 04_ Yuan 23433
Equipment expenses 10* Yuan 1097.76
Installation 10* Yuan 252.25
Other expenses 10° Yuan 191.18




No. | Technical designation Unit .. Indexes Remarks
15 Economic benefits | | .
Investment recovery period | Year 3.63 Including
(before taxation) construction
period -
Investment recovery period | Year 4.71 Including
(after taxation) construction
period o
Investment proﬁt' ratio- % 34.71-
Cost of power generation Yuan/kWh | 0.130 Excluding tax

1.8 Conclusion

(1)The project has the following construction conditions:

®  With utilization of the existing field, it is unnecessary to purchase -

land.

® Chemical agents, power supply and water sources necessary for

- production can be guaranteed.

® The Project funds are available.

Zhejiang Sanshi Wutong building material Co., Ltd has a staff team

with abundant project construction, production and management

experiences.

(2)The project design will follow the principal of “reliable production,

advanced technology, low energy consumption and investment”. The

power waste heat power design is the masterpiece based on the.

achievements of TCDRI, it lays solid foundation for the implementation

of the project.




(3) The project is to recover large amount waste heat discharged from
cement production process, it will achieve not only fuel saving but also
environment protection, it will contribute to sustained development.

(4) The project implementation will carry out relevant state and local
stipulations, standards and laws concerning environmental protection,
labor safety, metering and fire fighting.

(5)Financtal evaluation indicating the profitability of the project

To sum up, the project is an ideal investment project; While satisfying the
state policy, the resources are comprehensively utilized and environment
is improved, and the construction, preconditions are satisfied. So we hope
the related authorities would approve the feasibility study report as soon

as possible.
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1. Description

Located in the south-east coasta] area and the Yangtze River Delta,
.bordering on Shanghai in the north, Zhejiang Province enjoys Superior
geographical advantage. Since China’s reformation and open policy
implementing, Zhejiang economy has achieved rapid development, both
industrial increase rate and economic indexes are among the best places
of all provinces. Especially during the “Tenth Five year Plan” period,
Zhejiang speeds up its modernization process, which creates favourablé
conditions for cement industry development, total cement output in 2002
amounted to 57.93 million ton, increased by 18% comparing to last year,
it takes the fourth palaces in all China provinces; in which 7.5 million ton
cement selling to Shanghai and J tangsu markets, which takes 13% of the
total.

In fhe last three years of the “Tenth Five-year Plan” period, China will
continue its positive financial policy and maintain high d_evelopmeht
speed. Zhenjiang Province will speed up infrastructure building, enhance
foreign investment introduction, and strengthen technical reformation;
and along with Ningbo bridge project establishment and successful
application of Shanghai' International Fair, Zhejiang cement industry
meets a great development chance. It is estimated that Zhejiang cement
demand will amount to 77 million ton in the later period of “Tenth
Five-year Plan”. |

Since Zhejiang Economy & Trade Commission issued (Zhejiang Cement
Industry Structure Adjustment and Development Instruction Opinion)) in
2000, new dry process cement production has achieved rapid
development, up to now, in Zhejlang 27 new dry process cement lines
have been put into operation, more than 30 in building, among cement
output 1n 2002, 7 mitlion ton ts dry process produced cement, which takes

12% of total amount, the ratio of large scale and small scale is improving.




But in the market high grade cement (P.O42.5 above) can not meet the
demand. Along with the market demand change, low grade cement may
excess, high grade cement shortage contradiction sticks out.

Along with population increase and economy development, resources
shortage contradiction is sticking out, reasonable resources
comprehensive utilization becomes the key factor to maintain sustained
economy development. So early in 1996 the State Council has issued a
series policies on resources comprehensive utilization, which initiate both
resources development and saving, and stress reasonable utilization on
existing resources and decrease resources consumption.

Resources including petroleum, coal, water and etc. aré all essential -
necessaries for people existence and society development. The State
Economy & Trade Committee issued a file of { Resources
- Comprehensive Utﬂiz"ation‘PoW’er Plant Stipulation® in July 2000, in the
file it is clearly stated that resources comprehensive utilization power

plants-mean-the-enterprises--which-adopt-low-heat value_fuels.such. as

waste heat, exhaust pressure, city rubbish, gangue, coal marl, etc. to
produce power or heat. The file indicates that resources comprehensive
utilization power plant application must satisfy the following conditions:
Single unit capacity equal to or more than 500kW;

Generated power quality satisfies national standard, fuel source is nearby;
Discard treatment and utilization measures are adopted, exhaust pollution
is limited to related standards.

For the resources comprehensive utilization power plants using gangue
and coal marl as fuel, gangue must be main fuel, and heat value should be
not more than 12560kJ/kg, circulating fluidized bed boilers should be
adopted, when sulfur content in fuel is more than 1%, de-sulfur measure
should be adopted; for the resources comprehensive utilization power

plants using waste heat or exhaust pressure as medium, installed capacity
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should -be determined according to waste heat and exhaust pressure
parameters and amount. ; | _ ‘ , A

Tianjin Cement . Industry Design and Research Institute (TCDRI) under
the jurisdiction .of the State Property Management Commission is the No. -
1 cement design institute in China of qualification A. TCDRI has been
engaged in cement, equipment. and process develepment and research for
many years, through several generation unremitting efforts, our cement
industry has achieved great progress in both output scale and energy
saving. Production line capaicity has enlarged from 1000t/d and 2500t/d to
5000t/d, 8000t/d and 10000t/d, clinker heat consumption has increased to
3000~3300kJ}/kg from original 4600~6700kJ/kg, but still large amount
medium and low temperature waste heat of 350°C produced in cement
- production process can not been recovered, which results in amazing
energy waste. Heat contented in exhaust gas of temperature 350°C below
- discharged from kiln outlet cooler and kiln inlet preheater takes 35% of
total clinker burning heat cbnsumption. With resources comprehensive
utilization putting into practical application, large amount medium and
low temperature waste heaf can be recovered for power generation,
heating, and cooling. The resources comprehensive utilization technique
has become effective energy saving method in China cement industry.

In the late 1960s, foreign countries started the research on pure medium
and low temperature waste heat power generation process, in the middle
of 1970s, both thermodynamic system and equipment have been applied
to practical use. In the early. 1980s the application burst, especially in
Japan the technique has been not only applied in domestic 20-0dd
pre-calcining cement production lines but also exported to Taiwan, Korea

and so on. It 1s proved that Japanese-developed: waste heat boiler and )
medium and low quality steam turbine are mature and reliable through

operation” experiences in several ten plants. In 1996 Japan NEDO
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presented a set of 6480kW pure medium and low temperature waste heat
power station equipment to Anhui Ningguo Cement Plant, which matches
with the plant 4000t/d precalcining kiln, TCDRI has undertaken technical
transformation and cooperated to accomplish design and development,
the station is in normal operation now.

With the suecessﬁﬂ development of low parameter and multi-inlet turbine
(TCDRI cooperating with turbine manufactures for the work), pure
medium' and low temperature waste heat -power station adopting
Chinese-made equipment becomes mature. Pure low temperature waste
heat power station all adopting. Chinese-made equipment designed: by
TCDRI has-been put into normal operation: in April 2003 in Shanghai
Wanan Group Jinshan Cement Plant (1200t/d .cement clinker production:
line), the power station installed capacity is' 2500kW, normal ‘power
generation 1900~2100kW, power generation amount per ton clinker

attains 34~42kW, which meets the advanced level of the same type power

stations.
In recent years TCDRI has accomplished design of more than twenty
medium and low temperature waste heat power stations of supplement
type and pure waste heat power stations, these power stations have been
put into operation successfully, especially the operation of Shanghai
Wanan 2500kW pure low temperature waste heat power station marks
Chinese medium and low temperature waste -heat power generation
technique has become mature and started practical use. Theése resources
comprehensive utilization power stations have achieved favorable
economic and social benefits, which results in cement production cost
decreasing and energy saving.

Zhejiang Sanshi Wutong building material Co., Ltd has investigated the
Tesources Comprehensive policy and waste heat power station technique

and market, they are planning to build a 3000kW pure low temperature



waste heat power station utilizing waste heat of a 2500t/d new dry

process cement line. B |

The project title is: Pure-low Temperature Waste Heat Power Station

Project (2.5MW) of Zhejiang Zhongkaiyuan Cement Co., Ltd.

2. Feasibility study report bases

® “Technical .cons‘ult contract” between Zhejiang Zhongkaiyuan
Cement Co., Ltd and Tianjin Cement Industry Design & Research
Institufe;

® (Technical proposal for the Pure-low Temperature Waste Heat
Power Station Project (2.5MW) of Zhejiang Zhongkaiyuan Cement
Co., Ltd) prepared by TCDRI,

® (Reply to Technical proposal for the Pure-low Temperature Waste
Heat Power Station Project (2.5MW) of Zhejiang Zhongkaiyuan
Cement Co., Ltd)}issued by Zhejiang Economy & Trade Commission;

o Fea51b111ty study report basic information prov1ded by Zhejlang
Zhongkalyuan Cement Co., Ltd;

® Related national laws, stipulations, technical standards.

3. Main design principal and guideline |

The feasibility study report should reflect national nﬁacroséopic economic

and sustaining de‘}elopment policies, insist on the principal of “objective,

faring, scientific and reliable”, analyse bggh favorable and unfavorable

factors, put forward suggestions for the owner to make decision, and

providé reliable basis for project approval.

A feasibility study report is a part of important content of earlier stage for

a project, and an important basis for investment. A feasibility sfudy report

must satisfy natic;nal laws, regulations, industry policies, and its content

and quality should be in accordance with related stipulations.

‘The general technical scheme shall guarantee that power station

construction and production and shall not affect the normal operation of
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cement production. In that case, the design of power station shall follow
the principal of “reliable operation, advanced technology, low energy

consumption and investment”, the detailed guideline 1s as follows:

(1)Adopt mature and reliable process and equipment and avoid failures

exposed in simtlar projects.

(2)Advocate advanced technology and adopt advanced technical scheme
to decrease the operation cost and renovation investment.

(3)Make full use of the existing public facilities and administrative
organizations.

(4)Domestic equipments and parts shall be adopted in principal, and key
parts can be imported.

(5)DCS computer qontrol system shall bc_ adopted for the process’ control
of main and auxﬂiary equipment of the power station to ensure the
reliability.

(6)Carry out relevant state and local stipﬁlations, standards and laws

c‘on‘c‘emirxg*environmental*protectibn,*}abor—safety;—meteringﬁandfﬁre
fighting. |
4. Working scope and procedure

4.1 The working scope is as following:

1200t/d cement kiln outlet cooler waste gas boiler (AQC boiler);

1200t/d cement kiln inlet preheater waste gas boiler (SP boiler);

Boiler water treatment system;

Turbine generator system; -

Power station water circula{;z)n system;

Power station electrical system;

Power station auto control system;

Power station outdoor steam & water pipeline system;

Power station outdoor water supply & drain system and other matched

communication, lighting, etc



4.2-Working procedure ... '+ o i

According to the institute {Quality Manual) ,‘ag;‘)roject manager should
prepare a project kick-off feport to state the study bases, scope, principle
and requirements, and- hold a kick-off meeting with all specialties as
participants; All specialties. should carry out design and study on main
technical scheme in their own field. '

5. Project conditions

5.1 Power station location

The planned power station is arranged within the area of the existing
1200t/d cement line.

5.2 Natural conditions

5.2.1 Meteorological conditions

Annual average temperature: 16.0°C

Monthly average absolute highest temperature: 16.0°C

Monthly average absolute lowest temperature: -11°C

Annual average relative humidity: 80%

Annual average rainfall: 1383.4mm

Annual largest rainfall: 2120mm

Dominating wind of the year: SE(summer) NW(winter)

Ground annual average wind speed: 17m/s

Others are according to national meteorological information summary.
5.2.2 Earthquake intensity

Earthquake proof intensity 1s degree 6.

5.2.3 Geological conditions

Since the waste heat power generation station is located within the scope
of geological survey of the cerﬁent plant, the existing geological

conditions can meet the requirement of the ‘power station construction.

5.2.4 Chemical agents supply




The main chemical agents are industrial HC1 and Na PO, * 12H,0 which

can be purchased locally and transported to the plant by trucks.

5.2.5 Water source |

The total project water demand is 30.0vh, -firefighting water is not

excluded, accounting unpredicted water, the total water supply capacity is

30.0t/hx1.2=36.0t/h (about 864.0t/d). |

5.2.6 Power supply

There.is an existing general substation (Suihe substation) of 35 kV/6kV

located m- the field of the cement production area, two main transformer

of 35kV/6kV of capacity of 5MVA and one main transformer of

35kV/0.4kV of capacity of 2ZMVA are installed in the substation. The

incoming 35kV power supply is through single overhead line, the supply

is from nearby area substation. |

The devices of the geheral substation are in normal operation presently.

- 5.2.8 Investment estimation and fund raising

The estimation of project investment-is-15:78 million-Yuan; which-is-the

owner raise 50% and 50% loaned by bank.

6. Technical scheme and main equipment model determination

6.1 Technical scheme

According to the design principals determined in the: project proposal

approval, following- preconditions should be taken into consideration

when working out the thermodynamic system and installed solution;

1) Fully utilizing waste heat fromthe 1200t/d cement production line
kiln outlet cooler and inlet preheater.

In order to fully utilize waste heat discharged from the kiln outlet cooler,

increase the waste gas temperature, aﬂd make it produce same parameter

over-heat steam as the kiln inlet boiler, reformation on the cooler shall be

made, the exhaust heat shall be extracted from the middle stage.



According to the mnformation. supplied by the company, waste heat

sources of the cement.line can be utilized are as follows:.

a. After reformation 1200t/d cement production line kiln outlet cooler

middle stage waste heat condition afier reformation: 50000m’*/h (normal)

—435CN90°C which contents about 2230.45x10*%kJ/h heat.

b. Kiln. mnlet p.reheatf_:r waste, heat, condition: 90000m’/h (normal) —

37°CN250°C ( Exhaust gas is planned for raw meal drying, the

temperature is determined by cement process) , which contents about
1678x 10°kJ/h heat.

~2) When in normal_ operation the power station should not feed power to
outside network;

3) The pure waste heat power station construction and operation shall not
affect cement production.. |,

4) The pure waste heat power station system and equipment selection
should follow “mature & rcliablé operation, advanced technology, low
investment and high efficiency”.

5) Kiln ash precipitated in waste heat boilers should be collected and
reused in cement production in order to achieve resources
comprehensive utilization and environment protection.

6) DCS computer control system shall be adopted for the process control
and management.

- 7) A centralized electrical room is set up in the power stati&nﬁ;-‘when the
power station in start-up, the power supply gets from outside network,

when in normal operatiof, the power supply can get either from

8) The power station connects with an outside network at the 6kV side of

outside network or generator directly.” |
the plant substation, the operation mode is connecting with outside

network but not feeding power to it.

9) The power station shall equip a separate dispatching communication

9
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system, the related station posts should be equipped with direct
dispatching telephones, communication facilities between the power
station and outside network should be arranged.

10) A waste heat boiler should be arranged between kiln inlet exhaust
outlet and stack, a bypass exhaust pipeline is designed in order to
Insure cemert pfoduction continuing in case of waste heat boiler or
power station failure.

6.2 Thermodynamic system solution and-installed capacity

According to pure waste heat power generatidn technology and

equipment deveiopment- status in China and ‘the cement production line

waste heat conditions, pure low temperature waste heat power generation
process'is to be adopted in the project: '

Taking into consideration of cement production kiln outlet-and inlet waste

heat resoutces distribution conditions, and satisfying the precondition of

“stability, reliability, advanced technology and net affecting cement

production;-and-the-following-conditions-also-should-be-considered:
» 1200t/d cement production line

AQC boiler steam stage produced 5.91t/h—1.6MPa—300°C over-heat
steam;

» 2.5MW Turbine

According to the main steam parameter, the main steam parameter should
be as 1.25MPa—290°C -

So the installed capacity shoul'dbe one 2.5MW turbine and 2 sets waste
heat boilers.

In order to fully utilizing waste heat from the 1200t/d cerﬁent production
line kiln outlet cooler and inlet preheatér, the WOrking out the
thermodynamic systemn and installed solution:

After working exhaust steam condensates to water through a condenser,

the condensation water is pumped to a deaerator for deaerating, then to
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stage IT of the AQC boiler as boiler feed water, SP boiler produced steam

rherges with AQC p_roduced stearm, the mixed steam is introduced to

turbine for powér generation. In this way a cdmplete thermodynamic

circulation system forms.

The strong points of this Thermodynamic system solution are as follows:

» The AQC boiler. has, two..stages: the first stage of AQC boiler
produces 1.6MPa—300C over-heat steam, the second stage produces
130°C high temperature hot water is used as feed water for AQC

boiler steam stages and others is for SP boilers.

> The SP boiler has only one stage, SP boiler produced steam merges

with AQC produced stearn, the mixed steam is introduced to turbine

for power generation.

» A bypass exhaust pipeline is designed in order to insure cement

production continuing in case of waste heat boiler or power station
failure.

» Since the waste gas is with higher dust concentration, in order to
alleviate boiler abrasion, a sedimentation chamber 1s set up in the
front of the AQC boiler.

»> The vacuum deaerating method 1s adopted for the deaerator.

» The vertical waste heaf boiler shall be adopted, in order to solve waste
heat boiler leakage, ash-blocking, ash-purging and anti-abrasion
problems.

Above-mentioned methods have been applied in many projects, the

favorable results have been achieved, the technology is matured'aﬁd'

reliable.

6.3 Main equipment

According to the determined thermodynamic system and low parameter -

turbine production and application conditions, the main and auxiliary

equipments are as follows:




boiler

No  [Equipment name and model Quantity |Main techurical parameter

1 |2.5MW condensing turbine |1 model: N2.5~1.25
rated power: 2.5MW
rated rotation'speed:  5600r/min/3000r/min
main steam pressure:  1.25MPa
main steam temperature: 290°C
exhaust pressure: - - 0.005MPa

2 2.5MW generator I model: QF2—2.5
rated power: 2.5MW

i rated rotation speed:*  3000r/min

outgoing voltage: 6300V

3 |Kiln inlet waste heat boiler |1 Inlet gas amouint: 90000m’*/h (N)
Inlet gas temperature:  370°C
Inlet gas dust concentration: <100g/m> (N)
Outlet gas temperature: — 250°C

1Stearn amount: 5.91t/h—1.25MPa

—300°C
Water supply parameter: 6.2t/h—130°C
Total leakage: =%
Afrangement : open

4 Kiln outlet waste heat|] Inlet gas amount: 50000m’/h (N)

Inlet gas temperature:  435°C

Iniet gas dust concentration: <10g/m® (N)
Outlet gas temperature: 95T

Stage T (steam)

Steam parameter: 7t/h—1.25MPa—300°C

Water supply temperature:  130°C




No |Equipment name and model Quantity 'Main technical parameter
Stage [i water temperature : 13.55th—130°C
Water supply temperature: 40T
Total leakage: =%
Arrangement : open
5 Deaerator and water tank |1 Modél : SZD- |
Working pressure: 0.008MPa
Work temperature: 45T
Deaerating water amount:  10m’
7. Main technical economy indexes
{ No. | Technical designation : Unit Indexes Remarks
1 Installed capacity MW 2.5
2 Average generation power | MW 2.05
3 Annual operation rate h 7920-
4 Annual poWer generation 10°%kWh 1623.6
5 Annﬁa] power supply 10°%kWh 1475.9
6 Annual power purchase | 10°kWh 1483.3
reduction l




No. | Technical designation . Unit Indexes Remarks
7. Per ton clinker 'waste heat | KWh/t 37.68
power generation amount’
8 Mechanical equipment | t ~1200
9 Electrical équipment t ~89
10 Total occupied area m? ~4200
11 Total construction area ‘m’ ~1090
12 Labor quota of the station | person 14
Among which: worker person 11
Management personnel person 3
13 Labor productivity
Total 104kthperson *a | 1159
Worker 1O4kWtherson a | 1476
14 Investment estimation
Total estimation of fixed | 10° Yuan 1578.21
assets investment
Among which: construction 10° Yuan 271.37
Equipment expenses 10* Yuan 805.71
Installation 10* Yuan 283.02
Other expenses 10* Yuan 218‘.1 1
15 'Economic beriefits -
Investment recovery period | Year 4.29 Including
) (before taxation) | construction
pertod
Im-festment recovery period | Year 5.45 t Including
(after taxation) construction
period
Investment profit ratio % 25.9




No. .{ Technica] designation . ; - ' Unit. w0 . - | Indexes . |:Remarks.

[ Cost of power generation ,Yuan/kWh 0.129 ;,Excluding tax

1.8 Conclusion
(1)The project has the following construction conditions:
® With utilization of the existing field, it is unnecessary to purchase
land. _
® Chemical agents, power supply and water sources necessary for
production can be guaranteed.
The Project funds are available. _
Zhejiang Zhongkaiyuan Cement Co., Ltd has a staff team with
abundant project construction, production and management
experiences.
(2)The project design will follow the principal of “reliable production,
advanced technology, low energy consumption and investment”. The
power waste heat power design is the masterpiece based on the
achievements of TCDRI, 1t lays solid foundation for the'implementation
of the project. '
(3) The project is to recover large amount waste heat discharged from
cement production ;jrocess, it will achieve not only fuel saving but also
environment protection, it will contribute to sustained development.
(4) The project implementation will carry out relevant state and local
stipulafions, standards and laws concerning environmental protection,
labor safety, metering and fire fighting,
(5)Financial evaluation indicating the profitability of the project
To sum up, the project 1s an 1deal investment project. While 's-étisfying the
state policy, the resources are comprehensively utilized and environment

is improved, and the construction preconditions are satisfied. So we hope
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1. Description _

Located in the south-east _coastal area - and thel Yangtze River Delta,
bordering on Shanghai in the north, Zhejiang Province enjoys superior
geographical advantage. Since China’s reformation and open policy
implementing, Zhejiang economy has achieved rapid development, both
industrial increase rate and economic indexes are among the best places
of all provinces. Especially during the “Tenth Five year Plan” period, .
Zhejiang speeds up its modernization process, which creates favour'aiﬁle
conditions for cement industry development, total cement output in 2002
amounted to 57.93 million ton, increased by 18%-comparing to last year,
it takes the fourth palaces in all China provinces; in which 7.5 million ton
cement selling to Shanghai and Jiangsu markets, which takes 13% of the
total. '

In the last three years of the “Tenth Five-year Plan” period, China will
continue its positive financial policy and maintain high development
speed. Zhenjiang Province will speed up Infrastructure building, enhance
foreign investment introduction, and strengthen technical reformatidn;
and along with Ningbo bridge project esta_bl_ishment and successful
application of Shanghai International Fair, Zhejiang cement industry
meets a great development chance. It i1s estimated that Zhejiang cement
demand will amount to 77 mullion ton in the later period of “Tenth
Five-year Plan”.

Since Zhejiang Economy & Trade Commission issued ((Zhejiz;ng Cement
- Industry Structure Adjustment and Development Instruction Opinion} in
2000, new dry process cement production has achieved rapid
development, up to now, in Zhejiang 27 new dry process cement lines
have been put into- operation, more than 30 in building, among cement
output in 2002, 7 mullion ton is dry process produced cement, which takes

12% of total amount, the ratio of large scale and small scale is improving.
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But in the market high grade cement (P.O42.5 above) can not meet the
demand. Along with the market demand change, low gradé cemeént may
excess; high grade cement shortage contradiction sticks out.

Zhonglida Group is located in the developed center of Jiahu Plain of the
Yangtse Rive; 160km ‘east from Shanghai, 40km south ffom HanzHou and
150km north from' Suzhou, the group enjoys favorablé- location: and
moreover: water and ‘road’‘comminicatiotis are available by Jinghang
Canal,s Huhang Highway, Hangyong Highway, Hangning Highway and
somie national highways.

Zhejiang Zhongxitiyuan Cement Co. Ltd. is a-share-holding sub-company

A \ ,
) L ke Ly ;
. ; + P L st

of Zhonglida Group.:~
Zhonglida ‘Grolip 15'a “shafing ‘éntérprisé with“hulti-business iricliding’
~ cement, brick, real estate, education, culture products, touring, quatry’
mining!and $o o Inf which cement’ industry ‘asset is:550 ‘illion Yuafi
RMB;: annual output’is:3:5 million  ton. Cement sales income i§ 330

million*Yuan+RMB*in+2003-with-profit-and-tax~60:38 -Yuan-RMB;:

economical benefit indexes are listed in the! formier in ‘the Province. The:
group is-honoured 4s “Optimum Economic BeﬁeﬁtiEhtéif)ri'sefof Zhejiang
Province” in consecutive eight years.

Through ‘exploring' and summarizing Zhonglida® Group forms its
characterized management pattern, the efficient: management assures
cement product quality. Along with population increase and economy
development; . resources: shortage: contradiction is sticking out, reasonable
resources comprehensive utilization becomes the key factor to*maintain
sustained economy development. So early in 1996 the State Council has
issued a series policies on resources comprehensive utilization, which
initiate both resources development and saving, and stress reasonable
utilization on existing resources and decrease resources consumption.

Resources including petroleum, coal, water and etc. are all essential
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necessaries’ for people existence; and society. development. The State
Economy:. &:., Trade. Committee_}-‘ issued a file of { Resources
Comprehensive Utilization Power Plant Stipulation) in July 2000, in the
file 1t 'is. clearly stated that fesources,comprehenéive utilization power
plants, mean-the enterprises which adopt low heat value fuels such as
waste; heat,, ex.ha,ust,ﬁ pressure, city.rubbish, gangue, coal marl, etc. to
prodlgce power or heat. The file indicates that resources comprehensive
utilization power plant application must satisfy the following conditions:
Single unit capacity equal to or more than S00kW;
Generated power quality satisfies national standard, fuel source is nearby;
Discard treatment. and utilization measures are adopted, exhaust pollution
1s limited to related standardé. |
For the resources comprehensive utilization power plants using gangue
and coal marl as fuel, gangue must be main fuel, and heat value should be
not mbrg: than 12560kJ/kg, circulating fluidized bed boilers should be
adopted, when sulfur content in fuel is more than 1%, de-sulfur measure
- should be édéi)ted; for the resources comprehensive utilization power
plants using waste heat or exhaust pressure as medium, installed capacity
should be determined according to waste heat and exhaust pressure
parameters and amount. ’
Tianjin Cement Industry Design and Research Institute (TCDRI) under
the jurisdiction of the State Property Management Commission is the No.
I cement design institute in China of qualification A. TCDRI has been
engaged in cement equipment and process development and research for
many years, through several generation unremitting efforts, our cement
-industry has achieved great progress in both output scale and energy
saving. Production line capacity has enlarged from 1000t/d and 2500¢/d to
5000t/d, 8000t/d and 10000t/d, clinker heat consumption has increased to
3000~3300k)/kg from original 4600~6700k.l/kg, but still large amount
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medium and low temperature waste heat of 350°C produced-in cement

production process can ndt been: recovered;, which results”in amazing

energy waste. Heat contented in exhaust gas of temperdture 350:C below

discharged: from kiln outlet cooler and kiln inlet preéheater takes 35% of
total «clinker burningiheat consumption::'With- resources comprehetisive

utilization putting: into’ practical application, large amount medium and |
low: temperature”- waste- heat' can. be: recovered for ‘power  géneration,

heating; and cooling.: The resources comprehensive: utilization technique

has become effective energy saving method in China cement industry..

In the.late 1960s, foreign. countries: started the research on pure. mediuny

and:low temperature. waste ‘heat poweri generation :;processy inithe middle:

of 1970s; both thermodynamic system and equipment haveébeénrapplied:

to :practical -use.Insthe early1980s: the: application’ burst{ especially in!

Japamthe technique’ has. been not»only’ applied: in 'doméstic 20-odd-

pre-calcining: cement production lines but-also exported to Taiwan; Korea

and:so_on:Ttiis-proved: that-Japanese-developéed-wasié-heat-boiler-and

medium: and: 10w~ quality: steam: turbine are mature. and-reliablevthrough®
operation - experiences': in? several- ten 'plants: In'+1996v Japan: NEDQ: -
presented a‘setof 6480kW.pure-medium: and low temperaturé waste heat:
power station equipment to Anhui Ningguo Cement Plant; which matches-
with the plant 4000t/d:precalciningikiln; TECDRI has-undertaken technical
transformation--and. cooperated . to accomplish design and development,
the station is in normal operation now. s s = s e Lo

With the successful: development of low parameter and multiinlet turbine
(TCDRI cooperating with turbine manufactures for the work), pure
medium and‘low temperature waste heat power station adopting
Chinese-made equipment becomes mature. Pure low temperaéflre waste
heat ‘power ‘station all adopting” Chinese-made equipment designed by

TCDRI has been put inte normal operation in Aprit 2003 in Shanghai



Wanan Group Jinshan Cement Plant (1200t/d cement clinker production
. line), the power station installed capacity is 2500kW, normal powerl
generation 1900~2100kW, power generation amount per ton clinker
attains 34~42kW, which meets the advanced level of the same type power
stations.
In recent years TCDRI has accomplished design.of more than twenty
medium and low temperature waste heat power stations of supplement -
type and pure waste heat power stations, these power stations have been
put into operation successfully, especially the operation of Shanghai
Wanan ZSOOkW‘pure low temperature waste heat power station marks
Chinese medium and low temperature waste heat power generation
technique has become mature and started practical use. These resources
comprehensive utilization power stations have achieved favorable
economic and social benefits, which results in cement production cost
decreasing and energy saving.
Zhejiang Sanshi Wutong building material Co., Ltd has investigated the
resources comprehensive policy and waste heat power station technique
and market, they are planning to build a 4500kW pure low temperature
waste heat power station utilizing waste heat of a 2500t/d new dry
process cement line. '
The project title is: Pure-low Temperature Waste Heat Power Station
Project (4.5MW) of Zhejiang Zhongxinyuan Cement Co., Ltd.
2. Feasibility study report bases
® “Technical consult contract” between Zhejiang Zhongxinyuan
Cement Co., Ltd and Tianjin Cement Industry Design & Research
Institute;
® {Technical proposal for the Pure-low Temperature Waste Heat
Power Station Project (4.5MW) of Zhejiang Zhongxinyuan Cement
Co.,Ltd) prepared by TCDRI;
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® (Reply to Technical proposal for the Pure-low Temperature Waste

Heat Power ‘Station Project (4.5MW) of Zhejiang Zhongxinyiian
- Cement Co., Ltd}issued by Zhejiang Economy & Trade Commission;

® Feasibility study report basic information provided by Zhejiang
Zhongxinyuan Cement Co., Ltd;

® - Related national laws, stipulations, technical standards:

3. Main:design principal :and-guideline: -

The feasibility study report should reflect nationdl- macroscopic economic

and sustaining-develepment policies, insist on-the principal-of “objective,

faring; scientific- and reliable”, ‘analyse both: favorable and \infavorable’

factors; put forward. suggestiens: for ‘the: owner to»'make decision,. -and’

provide reliable' basis for project-approvals: < aire it s

Aifeasibility study report:is a part'of- important content of earlief stage for

a-project; and an important basis for investment.: A-feasibility study report -

must satisfy national laws, regulations, industry policies; and its content -

and-quality-should be-in-accotdance - with-related-stipulations.

The" general technical scheme - shall: guarantee:: that: power" station
construction and production”and:shall: not- affect the normall operation .of
cement production. In‘that case, the design of power station shall follow
the principal of “reliable operation, advanced technology, low energy
consumption and investment”, the detailed guideline is-as follows: = -
(1)Adopt mature and reliable process and equipment and‘avoid failures
exposed in similar projects.

(2)Advocate advanced technology and adopt advanced te¢hnical scheme

to decrease the operation cost and renovation investment.

(3)Make full use of the existing public facilities and administrative
organizations.
(4)Domestic equipments and parts shall be adopted in principal, and key

parts can be imported.



(5)DCS computer control system shall be adopted for the process control
of main and auxiliary equipment of the p@vyg; station_ to ensure the
reliability. e e

(6)Carry out relevant state and local stipulations, standards and laws
concerning environmental protection, labor safety, metering and fire
fighting.

4, Working scope and procedure

4.1 The working scope is as following:

25200t/d cement kiln outlet cooler waste gas boiler (AQC boiler);
2500t/d cement kiln inlet preheater waste gas boiler (SP boiler);

Botler water treatmenf system; |

Turbine generator system,

Power station water circulation system;

" Power station electrical system;

Power station auto control system;

Power station outdoor steam & water pipeline system;

Power station outdoor water supply & drain system and other matched
communication, lighting, etc

4.2 Working procedure

According to the institute {Quality Manual) , a project manager should
prepare a project kick-off report to state the study bases, scope, principle
and requirements, and hold a kick-off meeting with all specialties as -
participants; All specialties should carry out design and study on main
technical scheme in their own field.

5. Project conditions

5.1 Power station location

The planned power station 1s arranged within the area of the existing

2500t/d cement line.

5.2 Natural conditions




5:2.1 Meteorological ‘conditions-

Arinual average temperature: 16.0°C- 7
Monthly average absolute highest temperature: 16.0°C
Monthly average absoltite lowest temperature: -11°C
Annual avefage t8lative hiimidity: 80% - - '
Annual average rainfall: 1383.4mm

Annual largest rainfall: 2120mm

‘Dominating wind of the year: SE(suan’e?){i’":' - NW(winter): -~ £
© Ground dnnual average wind speed: 17m/s ~ | '
Others are accordiiig o nationial meteorological informatibn summary!
5.2.2 Earthquake intensity e b, vt b o
Earthquake proof intensity is degree 6. T R TINTRIV IR
L T TS T T TRy

5.2.3 Geological conditions SEIERE R
Since the waste heat power generation station is/locatéd-ithin the scope’

of geological survey of the cement ' 'plant, the existing geological

conditions can meet the requirefient-of the-powef-station-constriictior:
524 Glermital agents'supply <+ e U e L
The main chemical agents are industrial HCl and NayPQ, * 12H,0 which
can be purchased locally and transported to the plant by trucks:” "
5.2.!5Water sourcé- *

Thei'total project” water” demand is 56.0t/h; - firefighting” water is' not"
excluded, accounting iinpredicted water; the'total water supply capacity is"
56.0t/hx1.2=67.2t/h (about-1612.8t/d). . w7t i s EERREY
5.2.6 Power supply | ‘

There 1s an existing general substation (Suihe substation) of 35 kV/6kV
located in the field of the cement production area, two main transformer
of 35kV/6kV of capacity of 1.6MVA are installed in the substation. The
incoming 35kV power supply is through single overhead line, the supply

1s from nearby area substation.



The devices of the general substation are in normal operation presently.

5.2.8 Investment estimation and fund raising -- | |

The estimation-of project mvestment 1 28.01 million Yuan, which is the

owner raise 50% and 50% loaned by bank.

6. Technical scheme and main equipment model determination -

6.1 Technical scheme |

According to the design principals determined in the project proposal

approval, following preconditions- should be taken into consideration

when working out the thermodynamic system and installed solution:

1) Fully utilizing waste heat from the 2500U/d cement production line
kiln outlet cooler and inlet preheater. |

In order to fully utilize waste heat discharged from the kiln outlet cooler,

inerease the waste gas temperature, and make it produce same perar'neter

over-heat steam as the kiln inlet boiler, reformationon'the cooler shall be

made, the exhaust heat shall be extracted from the middle stage.

According to the information supplied by the comﬁany, waste heat

sources of the cement line can be utilized are as follows:

a. After reformation 2500t/d cement production line kiln outlet cooler

middle stage waste heat condiﬁon after reformation: 90000m’/h (normal)

—415°CN90°C which eontents about 4269x10*J/h heat,

b. Kiln inlet preheater waste heat condition: 180000m’>/h (normal) —

380°CN250°C ( Exhaust gas is planned for raw meal drying, the

temperature 1s determined by cement process) which contents about

3756x10°kJ/h heat.

2) When in normal operation the power station should not feed power to
outside network;

3} The pure waste heat power station construction and operation shall not
affect cement production.

4) The pure waste heat power station system and equipment selection
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should follow “mature & reliable operation, advanced technology, low
investment and high efficiency”. =+
5) Kiln ash prébipitated in waste heat boilers should be collected and
reused in cement production in order to  achieve resources
comprehensive utilization and environment. protection. .
6) DCS computer control system shall be adopted for the process control
..and;management. C L ey
7).-A «centralized.electrical room, is set.up-in.the power station, when- the
powerstation, in start-up, the power;supply gets from outside network,
when in ,normal eperation; thei power supply. can- get either from
outside network or generator directly.u; om0,
8).The power station;comnects with, an, outside-network-at the;6kV side. of
-, the; plant, substation,  the, eperation -mode.is::connecting .with outside:
- network.but nof feeding; POWer to-ite et~ i e e L
9) The power station shall equip a separate: dispatching. communication

-.system,.. the..related _station . posts-.should:. be..equipped. with.. direct

dispatching telephones, communication facilities between: the power.
. station:and outside network. should be.arranged: -

10) A waste heat-boiler should:be arranged. between kiln inlet.exhaust
outlet and stack, a. bypass exhaust. pipeline is designed in. order to
insure cement production continuing in case, of waste.heat boiler or-

. power station failure. | ,

@%Ib@m@siy.n,amiéf‘syS_tem,.solut.ipng-and«,i.r,lsiai_llsﬂ.,d,acvapac.ity

According to pure waste heat power generation technology and

equipment development status in China and the cement production line

waste heat conditions, pure low temperature waste heat power generation
process 1s to be adopted in the project..

Taking into consideration of cement production kiln outlet and inlet waste

heat resources distribution conditions, and satisfying the precondition of
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“stability, reliability, advanced technology and not affecting cement

production”, and the following conditions also should be considered.

» 2500t/d ce.mé_nt production line |

AQC boiler steam stage produced -1.3t’h—1.6MPa—300°C over-heat

steam; and the water stage produced 25.5t/h—123°C hot water.

SP boiler produced 13t/h—1.6MPa—300°C over-hcat steam.

> 4.5MW Tﬁrbine

- According to the main steam parameter, the main steam parameter ShOilld

be as 1.25MPa—290C

So the installed capacity should be one 4.5MW turbine and 2 sets waste

heat bqil‘e‘rs. | | |

In ordet to fully utilizing waste heat from the 2500t/d cement production

line kiln outlet cooler and inle;[ preheater, the working out the

thermodynamic system and installed solution:

After wbrking exhaust stearﬁ condensates to water through a condenser,

the condensation water is pumped to a deaerator for deaerating, then to

stage II of the AQC boiler as boiler feed water, SP boiler produced steam

merges with AQC produced steam, the mixed steam is introduced to

turbine for power generation. in this way a comp‘lete thermodynamic

circulation system forms.

The strong points of this Thermodynamic system solution are as follows:

» The AQC boiler has two stages: the first stage of AQC boiler
produces 1.6MPa—300Cover-heat steam, the second stage produces
130°C high temperature hot water is used as feed water for AQC
boiler steam stages and others is for SP boilers.

» The SP boiler has only one stage, SP boiler produced steam merges
with AQC produced steam, the mixed steam is introduced to turbine
for power generation.

» A bypass exhaust pipeline 1s designed in order to insure cement
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- production: continuing' in case of waste heat boiler or power station
failure. |

» Since the waste gas is with higher dust concentration, in order to
alleviate boiler abrasion, a sedimentation chamber is set'up in the
front of the AQC boiler. |

> The vacuum deaerating method is adopted for the' deaerator.

» The vertical waste heat boiler shall be adopted, in ordér to solve waste
heat boiler leakage, ash-blocking,- ash-'pu-rgin‘g~~and7‘-" antj-abrasion
problems. |

Above-mentioned ' methods. have Been applied in many projects: the

favorable results have been achieved, the technology is matured’ and

'fé-l,j@bfé\._c , . S e gt e o U T e

6.3Main equipment - - o T e

According to the determined thermodynamic system and low parameter

turbine.-production’ and. application: conditions, the main and auxiliary

equipments.are.asfollows: . o .. o RN :

No' - |Equipment rigme and fnodel | Quaitity [Main technical patameter
1 4:5MW condensing turbine |1 model: © N4:5=125
rated power: 4 5SMW
.- [rated rotatien speed:  3000r/min"™
'’ |main steam pressure: 1.25MPa
. |rhaih steamn temperature ' 290°C «. . o
exhaust pressure: 0.005MPa
2 2.5MW generator 1 |model: - QF2—4.5
rated power: - 45MW
rated rotation speed:. = 3000t/min:
outgoing voltage:’ 10500V




No |Equipment name and model  |Quantity |Main-technical parameter . .

3 Klln inlet waste heat boiler |1 Inlet gas amount: Lol SQQO_Qm-J-/h—(-N~):f'~—~ o
Inlet gas temperature: | 380°C
Inlet gas dust concentration: <100g/m’ (N)
Outlet gas temperature: ~ 250C
S‘Eeam amount: 13t/h —r-al_:G'_MPa—3OO T
Water supply parameter: 13.65th—123°C
Total leakage: =%

— |~ - . . -|Arrangement :. - --.-open - - SR P
4 [Kiln outlet waste heat|] Inlet.gas amount: 90000m’*/h (N)
boilér : Inlet gas temperature:  415°C

Inlet gas dust concentration: <10g/m® (N)
Outlet gas temperature: 90°C
Stage I (steam)
Steam parameter: 11.3th—1.6MPa—300C
Water supply temperature:  123°C
Stage Ii water temperature : 25.5t/h—123°C
Water supply temperature: 40°C
Total leakage: =%
Arrangement : open -

5 Deaerator and water tank |1 Model : SZD
Working pressure: 0.008MPa
Work temperature: 45C
Deaerating water amount: 20m’

6 |Fead water pump M Model DG25-30%9
Flow: ‘ 12~30t/h
I:_l_ft 297~220m




7. Main technical economy-indexes' - -

No. | Techmical designationr” | Unit” Indéxes | Remiarks
1 Installed capacity” MW 4.5
2 | Average genération power | MW 3.76
3 Annual operatidfitats " | b’ X 7920
4" |'Anhual power generation (| 10°kWh 2977.9
5| ARAaI power sapply 10k WA WAIVE)
6 Annual power purchase | 10°kWh 2726.5
reductidﬁ' K
7 | Pér toh clinker wasté heat’| KWHt 37.68"
power geteration amount * |
87" |'Mechanical Eqilipment 't ~1200
9 Electrical equipment ™ e ~89
10 Total occupied area e m2 ~4500
11 ".‘['lat'.zi'lﬂcj:o'ns’c'f{;étibn aréa ‘m® ~1280
12 Taborquota ot e SR | perion 28
| Among which: wotker | pefson 2
‘Managemént,‘f)gr'sb'riﬁél o person 6
13 | Labor prbdﬁctivity |
| Total ' lb‘deh/person ~a |212.7
Worker 1641§thperson *a .27-0.7'.
14 E'I..xlx;ve;‘.’tr‘rAlent estimation ) o
Total élstimation ofl ﬁxed L'ldgk&::ﬁan 2801.51
assets iﬁvestmeiﬁt i
Among V\./hichl construction | 10% Yuan 488.33
Equibment expenses 10? Yuan 1450.27
‘Installation 10" Yuan 45125
Otﬁer expenses 10* Yuan 411.66




No. | Technical designation .. | Unit Indexes - | Remarks
15 Economic benefits 1 : 2 .
Investment recovery period | Year 4.16 .| Including
| (before taxation) : construction
period
Investment recovery period | Year 5.29 Including
(after taxation) ‘ construction
périod
- == | Investment-profitratio- - - | % - —- - - 42722 .. L |
Cost of power generation Yuan/kWh 0.126 Excluding tax

1.8 Conclusion

(1)The project has the following construction conditions:

® With utilization of the existing field, it is uI;n'ecessary to purchase
land.

® Chemical agents, power supply and water sources necessary for
production can be guaranteed.

® - The Project funds are available.

® Zhejiang Zhonéxinyuan Cement Co., Ltd has a staff team with
abundant project .construction, production and management
experiences.

(2)The project design will follow thé-principal of “reliable production,.

advanced technology, low energy consumption and investment”. The

power waste heat power design is the masterpiece based on the

achievements of TCDRI, it lays solid foundation for the implementation

of the project.




{3) The project is-to recover large amount wasté hedt discharged from
cement production process, it will achieve not only fuel saving but also
environment protectioﬁ, it will contribute to sustained development.

(4)- The project implementation will carry out relevant state and local
stipulations, standards and laws cdnceming environmental protection,
laborisafety, metering and fire fighting. .

(5)Financial evaluation indicating the profitability of the project ™

To sumuup, the project is an ideal investment project. While satisfying the
state policy, the resources are comprehensively utilized-and environment
~1s improved, and the construction.preconditions are -satisfied:-So-we hope
the related authorities would approve the feasibility study report as soon

as possible. QI
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1. Description

Located in the south-east coastal area and the Yangtze River Delta,

bordering on Shanghai in the north, Zhejiang Province enjoys superior
geographical advantage. Since China’s reformation and open policy
implementing, Zhejiang economy has achieved rapid development, both
industrial increase rate and ec_onomic indexes are among the best places
of all provinces. Especially during the “Tenth Five year Plan” period,

Zhejiang speeds up its modernization process, which creates favourable

- conditions. for-cement.industry_development, total cement output in 2002

amounted to 57.93 million ton, increased by 18% comparing to last year,
it takes the fourth palaces in all China provinces; in which 7.5 million ton
cement selling to Shanghai and Jiangsu markets, which takes 13% of the
total.

In the last three years of the “Tenth Five-year Plan” period, China will

continue its positive financial policy and maintain high developniént

'speed. Zhenjiang Province will speed up infrastructure building, enhance

foreign investment introduction, and strengthen technical reformation;
and along with Ningbo bridge project establishment and successful
application of Shanghai International Fair, Zhejiang cement industry
meets a great development chance. It is estimated that Zhejiang cement
demand will amount to 77 million ton in the later period of “Tenth
Five-year Plan”.

Since Zhejiang Economy & Trade Commission issued {Zhejiang Cement
Industry Structure Adjustment and Development Instruction Opiniond in
2000, new dry i)rocess cement production has achieved rapid
development, up to now, in Zheji.ang 27 new dry process cement lines
have been put into operation, more than 30 in building, among cement
output in 2002, 7 million ton is dry process produced cement, which takes

12% of total amount, the ratio of large scale and small scale is improving.




But in the market high grade cement (P.042.5 above) can riot mect
the demand: Aléng with' the market demiand change; low' grade ¢éiment
may excess; high grade cement shortage contradiction sticks out,

Aio‘ng with' population- increase and economy development, resources
shortage* contradiction isv sticking out, reasonablé resources
comprehefisive utilization becomes the key factor ‘to maintair sustained
econoiny development. So early in 1996 theState” Councilihas issued a
series policies o resources comprehensive titilization; which-nitiate both
résources developrient and s'aVing;"and"'str'_éss réasonable utilization on
existing resources and decrease resoiirces consumption.

Resources ' includinig: petroleum, coal;i water'and- étc: areall’ essential
nécessaries fot péople’ existénce ' "and sotiety development.: The "State
Fconomy & Trade Committee issued a file of { Resourcés
Comprehehsive Utilizdtion Power Plant'Stiputation) “in July 2000, in' the

fileit is- clearly ‘stated’ that' resources’ comprehensive utilization power
Y p P

plarits’ mean’ the - enterprises which ‘adopt low heat 'value: fiels’ such: as

waste- hieat; exhaust pressure, city rubbish, gangue, coal matl; etc. to
produce: power of heat: The file indicates: that resotirces. Comp'fehénsive;
utilization'pewer plant application must satisfy the following conditions::

Single unit.capacity équal to ot more' than-500kW;

Generated power quality satisfies national standard, fuel source is nearby;

Discard treatment and utilization measures are adopted, exhaust poltution
is timited'to related standards. = - 4 ' '
For the resources’ comprehensive utilization power plants ‘using gangué'
and-coal marl as fuel, gangue must be main- fuel, and heat value should be
not more ‘than 12560kJ/kg, circulatiﬁg fluidized bed boilers should: be
adopted, when sulfur content in fuel is more than 1%, Qe;sulfur measure

should "be adopted; for the resources comprehensive utilization power

plants using waste heat or exhaust pressure as medium, installed capacity
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should- be determined according to.waste heat and exhaust pressure
parameters and amount..:: . . .o e e e
Tianjin Cement Industry Design and Research.Institute (TCDRI) under
the jurisdiction of the State Property Management Commission 1s the No.
1 cement design institute in China of qualification A. TCDRI has been

engaged in cement eQuipment and process development and research for

many years, through several generation unremitting efforts, our cement
industry. has achieved great progress in both output scale and energy

_saving, Production line capacity has enlarged from.1000t/d and 2500t/d to_

5000t/d, 8000t/d and.10000t/d, clinker heat.consumption has increased to
3000~.3300k]/kgf from original 4600~6700k]/kg, but still-large amount
medium and low temperature waste heat of 350°C produced in cement
production process can’ not been recovered, which.results in amazing
energy waste. Heat contented in ep;haust gas of temperature 350°C below
discharged from kiln outlet cooler and kiln inlet preheater takes 35% of
total clinker burning heat consumption. With resources comprehensive
utilization putting into -practical application, large amount medium and
Tow temperature waste heat can be recovered for power generation,
heating, and cooling. The resources comprehensive utilization technique
has become effective energy saving method in China cemént industry.
In the late 1960s, foreign countries started the research on pure medium
and low temperatu;e waste heat power generation process, in the middle
of 1970s, both thermodynamic system and equipment have been applied
to practical use. In the early 1980s the application burst, especially in
Japan the technique has been not only applied in domestic 20-odd
pre-calcining cement production lines but also exported to Taiwan, Korea
and so on. It 1s proved that Japanese-developed waste heat boiler and
medium and low quality steam turbine are mature and reliable through

operation experiences In several ten plants. In 1996 Japan NEDO
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presented. a set-of 6480kW pure medium and low temperature wasté heat
power station equipment to Anhui Ningguo Cement Plant, which matches
with: the plant 4000t/d precaleining kiln, TCDRI has undertaken technical
transformation- and cooperated to accomplish. design and development,
the:station s inmormal operation now. - .= .

With the:successful development of low parameter and multi-inlet turbine
(TEDRIcooperating  with: turbinei: manufactures” for:thei work), pure
mc;diumiapdf low* temperature:- waste heat  power ‘station: adopting
Chinese:made: equipment-becomes mature. Pure.low’ temperature waste
heat.power station:alladopting./Chinese-mader equipment: desighed- by
TCDRI hasrbeén-putrintof normal: operationinApril»2003 :ihShanghai
Wanan,Group-dinshan Cehient Plarit (1200t/d rcement:clinketproduction:
ling)sithe -power=stationinstalleds-capacity. 1sr2500kWs.normal'power;
generdtion 19002100k W, pewer:: generation:sramount: per -ton - clinker:
attaing 3442k W, which meets the advanced level.of the same type power:

SEALIOMSL v rerir s o I e e L T e e

Inirecent years: TCDRIchas accomplished .design of more :than twenty:;
mediumiand low:temperatureswaste heatpower stations: of supplement!
type’ and.pure waste heat power-stations; thesé power stations- have been

put into operation. successfully, especially - the. operation: :of. Shanghai

Warian- 2500kW. pure. low temperature swaste. heé.'t’pO'Wcl‘_f‘=St‘ati0n marks

Chinese medium: and low:temperature waste: heat:power:: generation:
technique-has become-mature and started practical - use. Theseiresources
comprehensive utilization .power' stations ‘have 'achieved = favorable

economic and social benefits, which results in cement  production cost

decreasing and energy saving.-

Zhejiang Changxin Meishan building material ‘Co., Ltd has investigated

the « resources: comprehensive policy: and waste heat: power station

technique: and market, they are planning to build a 6000kW pure low

&



temperature waste heat power station utilizing waste heat of a 5000t/d
new dry process cement line. L o
The project title, is: Pure- low Temperature Waste Heat Power Statlon
Project (6MW) of Zhejiang Changxin Meishan building ma‘tenal Co., Ltd
2. Feasibility study report bases ' o
® “Technical consult contract” between Zhejiang Changxin Meishan
building material Co., Lid and Tianjin Cement Industry Design &
_ Rescarch Institute; | -

@  (Technical proposal for the_Pure low Temperature Waste Heat

_____ s ——— = =

Power Station Project (6MW) of Zhejiang Changxin Meishan
building material Co., Ltd) prepared by TCDRI; ,

® (Reply to Technical proposal for the Pure-fow Temperature Waste

_ Heat.Power Station Project (6MW) of Zhejiang Changxin Meishan

building material Co., Ltd) (No. 2004-129) issued by Zhejiang
Jiaxing Economy & Trade Commission;

® (Opinion on request of Zhejiang Changxin Meishan building
material Co., Ltd captive power station connecting to local power
network) (No. 2004-21) issued by Zhejiang Jiaxing Power Bureau;

® Feasibility study report basic information provided by Zhejiang
Changxin Meishan building material Co., Ltd;

® Related national laws, stipulations and technical standards.

3. Main design principal and guideline

The feasibility study report should refiect national macroscopic economic

and sustainiﬂg development policies, insist on the principal of “objective,

faring, scientific and reliable”, analyse both favorable and unfavorable

factors, put forward suggestions for the owner to make decision, and

provide reliable basis for project approval. ™

A feasibility study report is a part of important content of earlier stage for

a project, and an important basis for investment. A feasibility study report
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st satisfy national laws; tegulations; industry policies, and'its cofitent
and qualify should be in accordance with relatéd'stipulations: ™

The' ‘gereral téchriical scheme shall giiarantée that power station
construction and productior ‘and shall' 6t affect the riormal ‘operatioti of
cement production. In that case, the design’ of ‘power station’shall Tollow
the ' priticipal-of “reliable operatiof, “advanéed techriology 16w energy
constiffiption 5id investment”, the detailed puideline'is a8 follsws: ' -
(1)Adopt mature and reliable process and eqmpment and avoid failures

exposed in similar prOJects
(2)Advicate advanced: techriology and/ddépt advanced technical’ scheme

ff.}""f" g ‘ gk Frytret . o :- { i e
to decrease the operation cost and tenovation' investment:

------

3)Nake Uil use fof Y the” ex1stmg Sublicfacilities “and administrative
P

i Loa . ' T e, R . ‘ A . L
LR N e w;wH‘J Prs st SRR T PN AP

orgamzatlons P A

(4)B@mest1c eqmpments and parts shall bé adopted in prmc1pa1 and’ key

i
T S L R It B :

parts can be imported.

(53-D@-Sf':co%ﬁﬁﬁfér*'coﬁifov‘s'y"sferﬁ%Hau‘- Be adopted for the process control

of' mdin'‘and auxﬂlary equipment of the power ‘station 1O énbure ‘the

P i s E e P o ' i
TS ERNEET P A Tt RS e HEIRETLT

rehablhty
(6)Carry out" relevatit” staté and ' Tocal *stipulations, standards’ and laws
concerning environmental protectiof;’ labor $afety! rietering and fire
fighting. T P T :
4, Working scope and procedure

4. FTHg Workifig s6ops isas following:
5000t/d ¢ement Kiln'outlet codler Waste*gHs Boilsr (AQC Boilér):
5000t/d ceinent kiln inlet preliéater waste gas boiler (SP boiler);
Boiler Wwatér freatinent systeni; |

Turbine generator system;

P&Wwer station water circulation system;

Power station electrical system;



Power station auto control system;

- Power station outdoor steam & water pipeline system;

Power station outdoor water supply & drain system and other matched
communication, lighting, etc q
4.2 Workmg procedure , N

According to the institute {Quality Manual)) , a project manager should
prepare a project kick-off report to state the study bases, scope, principle
and requirements, and hold a kick-off mecting with all specialties -as

participants; all spemaltles should carry out d631gn and study on main

e ———— e — .

-'techmcal scheme in their own field.

5. Project conditions

5.1 Power station location |

The planned power station is arranged within the area of the existing
5000t/d cement line, which 1s located in Heshan Town, Tongxiang City,
20km east from Tongxiang City, 50km south from Hangzhou City,
150km northeast from Shanghai, 20km away ﬁom 320 high road and

Jinghang high way.

5.2 Natural conditions

5.2.1 Meteorological conditions
Annual average temperature: 15.9°C
Extreme highest temperature: 40.5°C

Extreme lowest temperature: -12.4°C

,,
AN
8

Basic wind pressure: 0.45kN/m’

Basic snow pressure: 0.45kN/m’

.+ Max. frozen depth: 0.15m

Others are according to national meteorological information summary,

5.2.2 Earthquake intensity



Earthquake proof intensity is degree 6, and basic earthquaké acceleration
5 0,055, oL T

5.2.3 Geological conditions

Since the waste heat power generation station'is located' within the scope
of geological survey of the cement plant, the 'exiéting ' geological
conditions ‘can meét the requiretnént of the power station construction.
51214’ Chertiidalragents supply * ' P

The main chemical agénts are industrial HC1 and N&;PO; = 12H,0 which
caii be purchased Tocally  aid transported to the plant by trucks. ™
5.2.5 Water source . - '
The source water is pumped to the purifying department for tréatiment, the
freated water is as power station productich'Water'“Dorheésti¢’ and
Axiliary water 15 $uppliéd "6y’ plant” dSmestis' whtet” system?’ Whichis
suppligd by munidipal’ water-shpply tetiwork, the supply 15" glarantéed,
Fite-fighting Water-i§ supphed by the existing plant fire- ﬁghtmg network

thé nétworkis to bé extendéd for theé'} power station.

5.2.6 Power supply -

There is an existing general substation of 35 kV/6kV located in the field

of the cement production area, one main transformer of 35 KV/6kV of
- capacity of 22.5MVA is installed in the substatioh. The iricoming 35kV

power supply is through single overhead line, the supply is ffonf nearby
area substation. . B
Both 35kV and 6kV buses adopt single busbar'¢ofifiection. ' ¥
The devices of the general substation are in normal operation presefitly: i
5.2.7 Investment estimation and fund raising ' T ‘
The estimation of project investment is 34.38 riillion yuan, which is’ |
raised by the owner. |

6. Technical scheme and main equipment model determination’

6.1 Technical scheme




According to the design principals determined. in the project proposal |

approval, following preconditions. should be  taken into consideration

when working out the thermodynanic system and installed solution:

1) Fully utilizing waste heat from the 2'5__0_()_1;/c}‘bcem§nt production line
kiln outlet cooler and inlet preheater. .., . . o

In order to fully utilize waste heat discharged from the kiln outlet cooler,

increase the waste gas temperature, and make it produce same parameter

over-heat steam as the kiln inlet boiler, reformation on the cooler shall be

made, the exhaust heat shall be extracted from the middle stage. . ...

Acz:orﬁiﬁg to the information supplied by the company, waste heat

sources of the cement line can be utilized are as follows:

a. Practical 2500t/d cement production line kiln outlet cooler middle stage

waste heat condition after refoi’matioq: 60000m’/h  ( normal ) —

350°CN100°C which contents about 1532x10%J/h heat,

b. Kiln inlet preheater waste heat condition: 180000m’/h (normal) —

320°CN225°C  (Exhaust gas is planned for raw meal drying, the

temperature is determined by cement process) , which contents about
2542x10%kJ/h heat.

2) When in normal operation the power station should not feed power to
outside network;

3) The pure waste heat power station construction and AOperation shall not
affect cement production.

4) The pure waste heat power station system and equipment selection
should follow “mature & reliable operation, advanced technology, low
investment and high efficiency”.

5) Kiln ash precipitated in waste heat boilers should be collected .and
reused In  cement production im order to achieve resources
comprehensive utilization and environment protection.

6} DCS computer control system shall be adopted for the process control

9



~and management.
7) A" centralized elceirical roomi 18 'set up i the power stafion, wheh the
powér stationiin start=lp, the power supply géts from outsidé network,
"when in"hormal oOperation;’ the power supply can-get eithér from

[ B

outside network or generator directly, _V
8)' Thie power station contects with an outsidé nefwork'at the 6KV side of
e planit substation,  the bpération Mode is corinécting with outside

' detwork but not feeding power toie !
9) The povier'station shiall €uip'l separaté’ dispaiching contrhiiiication
" gystem;’ the ‘reldted station posts’shoiild be" équipped with ' dirett

dispatching telephones ‘cotmuication Facilities between 'the pOWer

4 Tt ny R U n_' !‘-:':!‘?-“5{%
2 Station” and%outs1de nétwork should be arraﬁg’ed' s T T

,,,,,

outlet and stacks*a 'Byﬁa‘ss’ "exlfahét*‘ﬁiﬁeliﬁ”é?“’i's"'-‘des’igﬁed‘_" ift* ofder’ to

. P, i P AT YE o les e L et e g .
insure cement production’ contiriuing in case’ of waste heat boiler or

R i e TR

“power statior failire:

6.2 Thertiddyiiamic systemn soltition’and installed capacity
According to pure waste heat power generation teehnology and
equipmient developmént status in ‘Chiirfa and the ¢éient prodiction line
waste heat conditions, pure low temperature waste heat power generdtion

process is fo be adopted in the projects - 0

Taking into consideration of cement production‘ kiln '6Utl"ét’ and inlet ii/ﬁste
“stability, reliability, “advanced teehnolegy= and ™ Adt affectm‘g"cement
production”, the thermodynamic systemi and installed solution are
determined asfollows:~ -~ =« =~ =

Thé main equipment includés two waste heat boilérs and one set

condensing turbine & genérator'set, the installed ‘capacity is 6MW.

One waste heat boiler called AQC Boilér is arranged between kiln outlet’
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cooler middle stage and kiln outlet EP. The original cooler exhaust
pipeline is remained as AQC boiler low temperature exhaust pipe, when
AQC boiler in failure or maintenance, cement burning process can

conduct normal operation. The first stage of AQC boiler produces

1.60MPa-300C- over-heat steam, the second stage produces 135°C high

temperature hot water.
One waste heat boiler called SP boiler is arranged between kiln inlet
preheater and kiln inlet high temperature fan. A bypass exhaust pipeline
is_designed, when SP. boiler in failure or maintenance, cement burning.
process can conduct normal operation. The SP boiler produces
1.60MPa-300°C over-heat steam.

One N6-1.25 condensing turbine generator set is selected to match the
two waste heat boilers.

6.3 Main equipment _

According to the determined thermodynamic system and low parameter

turbine production and application conditions, the main and auxiliary |

equipments are as follows:

No |Equipmentname and model  |Quantity [Main technical parameter

6MW condensing turbine |1 model: - - N6—1.25
rated power: GMW
rated rotation .speed: 3000r/min
main steam pressure:  1.25MPa

main steam temperature: 290°C

exhaust pressure: 0.008MPa
2 |6MW generator 1 model: QF6—2

rated power: MW

rated rotation speed: 3000r/min

outgoing voltage: 6300V




v -f| Equipment itame and‘model  **

Quaﬁi'it“y

HO T TR AT TI Y 1,' N A
Main technica) parameter - AL IR

—tl

" IKilrvinlét wiaste heat boiler 1+

s

lOtlet gas'tempetatire:

Azegie e el taeat apeow

\Total Teakaget' !

[ RS, bovgwe oo oay
Airangement ¢’

“Inlét gag amolinit: " 260000m M (R

Inlet gas témperature:  360°C
Inlet gas dust concentration: <89g/m> (N)
2207C

Steam amount: 22t — 1.6 MPa —

wrgd )

,,,,,,,,

- Watér'stipply paramiétery | - 135°¢ 00

LT Gen 1

s

Kiln outlet waste heat

T )
EAN AR LT A

boitert

[y

Inlet gaSrtounty’ 2 130000k 1

ctgmesa e e wopr el pb gyirie, pragde g s e gnd A et
TTAlét gastempetature: Y 360°C Lt eyt

Tnlet gas dust concefitration: <11 4g/n’ (N

Qutlet gas temperaturé? ™' ""1100°C' HE

“iStage 1-Cstéam) -

Water supply téﬁiﬁéf‘i‘itﬁré §OUBAYRAEIS 5¢

o Stégée {I'water temperature + 34t/h—135C

Water supply temperature:: -+ 40°C

Total leakage: <%

Arrangement : open

Deaerator and water tank -

@a'}’iécity:

- |Working pressure:

0.008MPa
40t/h
Work temperature: 40°C

Deaerating water amount: 25m’

Boiler water supply pump

E

s

i

35~45t/h

Flow rate:

lift: 250~350m




7. Main technical economy indexes

Remarks

No. .| Technical desi gnaﬁon Unit Indexes

1 Installed capacity MW 6

2 Average generation power | MW 5.4

3 .Annual operation rate h 7000

4 Annual power generation 10*kWh 3780

5 Annual power supply 10°kWh 3478

6 Annual power purchase | 10°kWh 3652

- |reduction -~ -- - - - - — e —

7 | Per ton clinker ;dste heat | KWh/t 26
power generation amount

g Total occupied area m’ ~4200

9 Total construction area m’ ~1090

10 Labor quota of the station ~ | person 18

11 Among which: worker persori - 16

12 | Management personnel person 2
Labor productivity
Total 10°kWh/person * a | 210

13 Worker 10°kWh/person + a | 236
Investment estimation
Total estimation of fixed | 10 Y;én 3438 )
assets investment

14. [ Economic benefils
Investment recovery period | Year 3.39 Including
(before taxation) construction

period

[nvestment recovery period Year 428 Including
(after taxation) construction




" ['Iﬁdei(és'

No. | Technicai designation Unit | Refitarks
L ]
’ period
Investment profit ratio % 38.99
| Cost of power generation Yuan/kWh 0.116 Excluding tax |
e
GlEpdt S #
" s




8. Conclusion

(1)The project has the following construction conditions:

® With utilization of the existing field, it 1s unnecessary to-purchase
land. |

® C(Chemical agents, power supply and water sources necessary for.
production can be guaranteed.
The Project funds are avatlable.

Zhejiang Changxin Meishan building material Co., Ltd has a staff

team with abundant project construction, production and management. .. - - -~ - -

experiences.
(2)The project design will follow the principal of “reliable production, |
advanced technology, low energy consumption and investment”. The
power waste heat power design is the masterpiece based on the
achievements of TCDRI, it lays solid foundation for the implementation

of the project.

~(3) The project is to recover large amount waste heat discharged from

cement production process, it will achieve not only fuel saﬁng but also
environment protection, it will contribute to sustained development.

(4) The project implementation will carry out relevant state and local
stipuiations, standards and laws concerning environmental protection,
labor safety, metering and fire fighting.

(5)Financial evaluation indicating the profitability of the project

To sum up, the project i1s an ideal investment project. While satisfying the

state policy, the resources are comprehensively utilized and environment

W

is improved, and the construction preconditions are satisfied.

oo
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Busioess | FTOCRSS and Eners . . Propesed .
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.
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5 quant(ty) e ' A - (toafa.) | teefo. e}
. 1 -us! teest Comereinl Payhnck conl-us
I [ ! 4y coa. ol 2 linker/a. . 2,917 428 - 314, ” i
— ‘onl (1} 168, % ' 168, ¢ (] {nkes) 211 1314000 ¢ clinker/a i voriod yeat 1,314,000 | clnker/w, livkert] 0122 [t clinker/a
e ishan Electriciay 11e, vog [T TR i PR 160000¢] 1 cement/n. Entrustoeit] 5 99 IRR 30.28 % 1600000 [¢ coment/n. [©° 05 L o)1z |1 cemontsa.
ThongshenglAccessary | 1751 et 18N ion® ceneiit Loan 2004 1172 use
1 ﬂm:m’”“'l Ces T Capaciny 24,073 2.493 426, 205 |Aecossary 11| 6,044 ] Self- Ruzming (00 . [ TO0C 13,211 16, 086 29, 207 73,037
13 | BOOKIKE Futing . EHD VI IR AT .
Mnterial 0
Co., Lid. i inl
Sun Tatal 211,073 i 009 | ¥seee
Total 5944 1 6.0 700000
Note: i
L Plam Ilnzslm:ss Prolfle shall cover geneval infurmalian of the plant before the renavalion, e.g dnte of exinblishment, oweelshlp, Cixed assets, proluciion, cmploveent and sal Jus gaicrinls aml necessories used, Iype of .
products, deseription md qualification rate of prmiucts, prodocl wayket {c.g. key marker, sales volumy, prices, et ). A BUG - WX ward descrliption shall be wtisched 1o the muin forw, while putiing key painls into the farm.
2. Technical process amd major energy-use equipmvnis: This shall include production processes Flow diagraa {c.g. trpes of kilns and divlng chaabers), toisl instaliation capaeity wilh descriptions of ench individua! equipment,
descriptions o0 waler coal-use equipments(e g cement kilns), A 800 - 1004 werid description shall be atinched 10 1he wain Form, while putting bey poims ine the fome,
3. Propused Techical Renuration: This shall include Lriefly sajor encigy conservalion measures and the anticipuied elfecis, as sell as impaels on the esploysenl and thelr salary BOD - {00 word description sball bo atisched to
the main form, while putting key polms inte the form. R -
AT Cost of energy savings: ) Energy saved after Ui movstian; by “Encrgy Recoversd': nergy Iecovered by 1hc vaste hieat powcr plant. g} » . .
) = tocal energy snvings.
5. © c energy-cansumption: cement comprehiensive ctergy-consumplion
6. Kemarks: Please slate and explain the soutve of baseline dnta 3
. Fermula for calculating com, of encrgy savings K
{1} for Wasiz Heat Power Generalion: . » .
il +1)
Ivest ———+ Cost
an
CE 14i)' -
v
Legend: .
CE—tusl of encrgy savings, ¥ 1/kWh .
Invesi—— Inilial cost (¥) .
i—Discuund rale;
r— Projet hifecycle (a.)
Cast— Annuaily operationsi increment cos! }
EF— Energy savings (kWh/2. } v
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M & E Fort: Cement Sebsector Replication Project
Tecknical E E Bassiine Project Inivestment Anticipated Results
" Buziness Process and Ei Prepazed -
- | U N jor nerey {2, En T . Technical Projeot 11 ) o Reaarks
Profile ergy E atal Total GFF - N Capacity Ehergy' Energy
' TTURE | Emeray-use Lpnerey Tynd cobousption | Cotversdon [ Emergy Use/Unit Product  |Output Before Removatlon| energy uxe 02 (02 Emissianst Rensvation | (@Y 10| support [Otbers (RMBY10006) | Status |Starcendi  pynoiy) Evalustion Production Aftar Energy Use/tiit Product Added | DEoTetion| e |Recovareat] 1oL exisxion w
: Equipments {physical | Fuctor (tee) ) (tee) Cocfficient {tfa.) 1 a00) s . v data Repovation am Hours/n. (teed Je.) (tcefa.) | Reduction(
. S quantity) . o - - h . : ’ T . teefe.] reefe. /a)
- e o coal-use teasL ] - Comsercial Payback T onr . " conl-usd s _
T Lang ol (1) 168, 543 Lowg 188, 943 (] inke) & 10 Linker b2025 ¢ cliakes/n Laan " 4.7 yeay 1,642,500 1t ) inkar (el igker) DI t clinker/a
Sanshi Eiectricily 110, ned] o.3g) i dzoag® © STEY . jog teet V05000 ¢ cowent/a. Entrustacnt IRR 26.68 “ 2000000 [t cement/a, |© T | 0087 5 coment/a
Group A | Lostalled | fush) jon Déent LoRn 2004, 9204 use B
1 Jindingzi ccessory Capacity | K - - = 251,013 | - 2,493 526,205 |Accesxery 11 1,776 L] Self- Huming . 1 7050 17,480 8, 100 25, 580 63,12
! : s . 5, LTI6 5T {xpY a1 | ¥10,000 i - . g
Building 1B00UKY - R [T ding b :
Material g 3 FI" 1l Cost ol
Co., Ld. Sum Tatal ot ord : - M"""” cuergy 0093 | ¥ireee -
¥ . v . i . 5 slstaice "
g v H [ . . NEEN Iy Aneiue’ .
Total RN : v . s - - " : 1 q 1 o 7080
Kove:
1. Pluat Business Prafile shall cover genesml information af the plant helare the renovalion, e.g duic of cstablishment, ownership, lxed nssets, production, eagsloyment and salary, rev malerinls w sccessarles baed, type of
products, descrintion and quallfieation tuie of products, product sarket (v g key market, sales volumg prices, cte. ). A 320 - 1000 word description shall be ntinched 1o he main form, =hile putting key polols into the Cope .
3. Technical process mmd smajor energy-use cyuipments: This shall {nclude producion processes flov diagram (e p. 1ypes of kilns and drying chumbers), total installation capaclty %114 descriplions of each individunl equipsent, )
descriptions of major conl-use cquipmentsic. g cement klinsh. A BUO - 1006 ward descriplion shall be aviached to lie main forw, whife puiling key paints fute the farm. k
1, Propased Technical Renovation: This shatl isclude Uricfly major erergy conservatlon measures aml tha anticipnted effects, as well as impacis on the esploywent and Uheir saluvy B0 - 100U word descrlption shall be atisched 10 .
lye main fors, while puiting key paints into the fomm. !
A, Tost of energy savipgs: ) Energy saved afier $he renavalion: b) “Encrgy Recovered”™: emergy recovered by the waste heal power pimst. ») ¢ i - T T =
W = total energy savings.
§. ¢ c© energy-cousumpt lon: cosenl comprebensive etergy -consukption
&, Resarks: Please state and explafa the source of kaselive data
7. Formula for calculating cost of encrpy savings . i
{1} for Wasic Heal Power Generation: . e
i1+i)
Drvest ———— +Cost
i {t+iy -1
i 5F :
Legend: '
CE—cosl af energy sovings, ¥ LAWh
Invesl— lniliel cost (V)
i
i—Discount rete; . ; .
o— Project lifesycle {n )
Cosi— Annusiy operational increment cost . '
'
EF— Encrgy savings (kWh/a ) .
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M & E Form: Cement Sebsector Replication Project
i

|
l

Taghaical E B Bawelliae Prajeci Inves:ment Anciclputed Regults
Businesg | Process aod - Proposed i @,
ajor gy En T co2 Tochnical Total! CEF . Project 1] Hematks
Ha. ki Prafile ergy 4 otal ola. X - . Copacity Eaergy Energy
= VEs T Enerer-use |pporgy Typd TOTSPBBLiGN | Comversion | T Energy Use/Unit Product  |Output Befare Rehuvation| energy use ol Entasions | ReOOvALIon | (RuB¥10] support Others (RMBY 10,000 | Stotus fSUAT3-608) . pioociat Evalustion Production Afver Energy Use/lnit Product ited| ) Operetienp Brerkt T EURE ) Toul entasion 1
Equipwents |- {physical Faetor (1o} . ticet Coatgietent [ © ) [ o) wsd) i date Renovatien om) Hoarsfe. | e | teesa ) (tce/a.}  |Reduction(
L.om, quanticy) ’ g ce/u. e
conl-ut teeft y Commerelal » Payback 47 . . onel-us N ]
Conl (1) &4, 471 0y oty B4,47]] (] [nker: 0.4 cLink BZ1250. 00Ut clinkersu. Lo weriod 71 year B21.250 |t clinker/a. ¢eliuker 193 |t clinker/n.
Cuangdong Elecirieiry o o energy tees1 Encrustment 76 R © C energy-
e [y o | tstatice o) ! Gy, 500. 0 0.3 23, 174 L D ey | 100000 KL cemenit/n. N 1, IRR 1668 % 1,000,000 [t comant/n. e B 0100 ¢ coment/a
% \ eSO L ety 'L_ T s 107, 642,50 2.497 | 268,352.75 lacenssery 2 1,72 ] Sel- Ko L 9100 | ¥io : 7os0 6,226.40 1 §,100.45 14,276.85 | 34,84(.49
Comant anoks [ .. Funding ; - o
o, Lrd 4 Fi l:ul Cost af
. F i
107, 4. o encrgy 0.09 ¥l1itce
. s As
v sisinee gt
Totai v . 1773 9 Rl 3.00 050.00
Hate:
. |
1. Plant Businwss Profile shall cover gencral information of the plant Lefare the resovation, e.g- dale of estaplishmwent, omership, [lxed nssets, production, employwent nid sylary, rav materials aml aceessories used, ype of
praducts, deseriprion and qualification rate sf products, produc) sarkee {e g kev unrkel, sales volumn prices, eie. ). A 800 = 100U word description shail be altached (o the wain forw, whilc puiring key peints inla the form
2. Technical process mwid wajov ewergy-wse equipments: This shall duelwde production proessses Uos disgras Sz types of kiins wd dryfug chambers), total instatintion copeeiiy sith descvipiions of each twdividunl equipment,
dlescriptions of major cosl-use cquipmenis(e. g coment kilns). A 8 - 1600 word deseriplion shall be altached to the wain rovw, while pultlng key peints ino the lomw.
|
3. Propased Techuical Renovetion: This she?l fnclude briefly major energy conservation measures amd Ihe anticipated effacls, as weil as impocts on the emplognenl and thelr salary 500 - 1940 word descriptlon shall be stiached 10 i

the waln form, while ntiing key paluts inlo the form
4. Cost of enargy savings: a) Energy snved after The renovation; L) “Energy Recovorod”: etcrgy recavered by the wasie liwal power plant a) -
b) = taws! encrgy savings.
. ¢ ¢ encrgy-consvaplion: cement comprelicasive energy-consumption
6. Remniks' Please stare and explain the soutce af baseline daia,
7. Formula for enlculating cost of energy savings :
{1) for Waste Heal Power Generation:
i+

Invest ————+ Cost

{1+9)" -

EF

CE=

Legend.

CE-—asl of energy savings, ¥ 1/Wh
Invest— initial cost (¥)

i—Disrount rale;

A= Pirgect Fferyticia)

Cost— Annunlly operational increment cast

EF— Enetgy savings (kWh/a. }

£
i

S L e

sy




M & E Form: Cement Sebsector Ret]:

¢
]

lication Project

. Tochnical E E Bazeiine Project Invastment - Anticipated Rezults
Buslaess Procass and Propozed . - L N
* Major. Enargy . . Techaieal | 7, Lo Praject o, Remnrks
o. Pratile |-o TOF Energy Total (=] otal GEF R - ¢ Energy :
T | PRULT | Enerey-tse |pnergy 1ypd conzusption | Converstus | 50 Enerey Use/Unit Peoduct . |Output Befors Renovation| energy use| . S0° Eaissions | Renovation | camwip| suppore |Otkers (RMB¥ 100003 [ Status [STOTEendl gy oin palustion Production After Eneray Use/Unit Product Recoveredd| 10l | cwission [ to
Equipments {physical Factor iy . i s "~ (tead Cosfficient 18 200} sty e . dete . teeld ) {tce/a.}. |Reduction{
PR TR quantity) R N . . : ! : “ : ! o Ch s | e
- . coal-usq tea/t = Cosmercial . coal-usd .
H . - 1250t cliakery 5 ] 47 3 811,250 /a. 0. ’
Con) {1) B4, 47 Pood » A, 4T s o S e 821250t clinker/e. \om 1 year t elinkes/a, (e] suker) 101 1t clinker/a.
B Electricity 4 C € EUCIgY . tee/t o Entrusiment Lo 5 |e o oenergys R
]]Il:ntlm e | dsiniod [ 50, 500 ussy 2Ty o 1000000 £ cowent /a. h 1.7% IRR 2668 % 1,000,000 |1 Cement/ & e 0100 ¢ cenent/a. 7
U [t e cupnciny I : 107, 642, 50 2.493 |268,352.75 |accessory 2 | 1776 0 Sel[- o Bl PRy U 7050 26, 777. 86
Co.. Ld. SB0OKE : |Furi 400 .
Financial . o
o .I07.64 B . Assislialltc LS ¥l : .
Total . - a - 1776 1 ki . - . : - 7050.00
bote: -
i
I. Plamt Busingzs Profile shall cover geueral Informalian of the plant before the remnvation, r.g. dnic of esiAblisheeny, asncrship, fized pssets, production, cuplovmen: snd salary, e materjals wnd accessories nsed, Lepe of
products, dose wnd qualification rate of products, praduct sarkel (e.g. key mmket, sales volwmy prices, etc. ). A ROA ~ |OU0 word description shall be attuched Lo the wain forw, whiile pulticg key peinis inta 1he form
2. Tecimical process ond Wajor encrgy-use equipments: This shall include production mrocesses Clox dingram l(c.g. Lypes of kilns and drylng chaubers), total insiallation eapacity <ith deseriptions of euch individunl equipsent,
descriptings af wajor conl-use qulpments(e. g. coment kilusl. A 800 - 1860 wurd description shull be atiached to the maln fosm, ¥hile putling kex Baints inte the forw. s
3. Propused Teolinical Renavation: This shall lnclude bricfly major chergy conservalion weasures and the anticipated offects, as well as impacls an the employment and their selary 800 - 1800 word desciiptlon shall be sttacied to 1
the main loiw, while putting key points inte the form. .
4. Cost of encrgr savings: m) Energy saved after the venovation; i) “Energy Recovered™ energy recovered by the wesie heat poser plant. a) +
b) = rotal etiorgy savings.
5. © ¢ tierEV-consumplion: cemenl comprehesive epelgy-cohsumBLLON
. Remarks: Please state mid explaln the source of baseline data. s
7. Fermule for caloulaling casl of enerpy saviegs
() for Waste Heat Power Generation: i A , .
i(i+1) .
Invest ——+ Cost ;
CE (1+0)* -1
Legeid: [
CE—coal of ariergy savings, ¥ 1AWh .
Tvest— Initial cost {F)
—Dizcouni rale:
»— Project lifceyele {2.) i
Casl— Annunlly operntienal intrement cost :
EF— Energy sevings (xWh/e.)
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M & E Form: Cement Sebsector Replication Project .

N Technicel E E dasellae Preject Investment . Anticipated Results I
Businase Process nnd £n Propased . :
Major ergy Enn Total ‘Techiical | 7gral GEF Project i Regarks
. TYEx Profiie 3 oI gy otal o . Cupacdty Energy Energy
he W | Enetrr-ust lsnpgy Tyge °"(::';:';ﬁ:' c";::::i“ use Enargy Use/Unit Praduct  [Output Before Renovation| caery use w'?:imr e f:}:')l“'” Renovation | ¢Ray 10| support Gters (RMBY 10.000) | Stetws “':"‘1:“" Financial Evalustion P“’;"m:“x“' Energy Use/Unit Produet Adied m’;':f:" Savings  |Recovored ( “T‘"}") “?’ :"“::;") =
Equipments 1 ey X cefe. eductionitin.
™ quantity) {1ce) (tee) L 400 ws3) ; am (tee/a.) ton/e. )
enal-us teeft Commsercinl Paybeck conl-~usd -
) . 43625, 004 788 543 venr 848625 fa. i
— Coal (t) 41, 893. b4 1. b a1, #94 {e] inker] L ey | BHE025 t ¢linker/n Jomn eriod yeur E5 |t elinker/a {1 Lpkzr) 103 1 elinker/a.
Electricity = . ¢ ¢ energy 1celt Entrystment c C energEy-
I3 53, 500, OU 0.3 0, 2,918 OUTHIO, UOKY t e X Ll R 184 % 1 R0 N . enta.
ﬂ:;;i;."‘ rccossary | TMatled i) i ARY e o] Y e | t eehet/u ) Lt 1 cementia. e, 7 D55 |t coment/a.
1 - Y| cupnciny 514, 818,00 2.403 | 2,290, 613.27 |Acecssory 2 | 1578 u Sel £- No N 2.5 02 733,317,060 | T,583.48 [ 740,960.40 1,847,214, 28
Zhungkaind 1 b X = wPY 400200 | ¥ 10,000 Bl
SEOUKY Funding -
uii Cement ¢
Ca., Lid. Flnaneial ost of ,
i Su- Total 67, 24! m'!s\me "llil;:!'m 009 ¥llce )

Totnl - ' 1578 t . 250 752000
Note:
1. Pimod Bustness Profile shall cover penerad infovmatien of the plant before the renovabion, ¢ 5. daic of estwblishmont, omrrshiy, Tixed assets, produciien, eaploveent amd selavy, vws waturials wel ercessories uwsed, type af ' ‘
products, descriprion aml nualification Taie of products, preduct warket (e.g. key market, snles volumn, prices, ete. ), & B00 - 080 word descripricn shall be sitached o the farm, while puttiug key poinis inlo the form. ¥

2. Technical process aml major energy-yse cquipseriis: Thls sball ivelude production precesses flov diagrem (e g Ivpes of klins aud drving chusbers), taia] installation capuciiy with deseriptions of each {ndividunl enuipaent.
descriptlons of wejor conl-use equipmentsie. & cowent kilus). A 800 - 1000 word description shall Le witnched 1o the mnn form, while pucting key poims into the fom |
9. Propesed Technical Renovation: This shull include brielty major enctgy conservalion measuies sod the anticipated efferts, as well as impacts on the caploywenl and their salory 600 - 1000 word deseription shall be atzached Lo
the wain form, while putling key peluis inta the form.
4. Cost of energy savings: u} Energy saved nfter the rensvalion; b) “Energy Recavered”: energy rocovered by Lbr wasie heal power plant. a) +
b) = 1ote] energy savings,
§. c ¢ ghergy-consusp joh; cement comprehensive encrgy-conscaption
6. Remarks: Piease sinte and sxplain the source of baseline data .
7, Fagmula (or calculating cest of encrgy savings : -
(1) for Waste Heat Powver Generation: .. a .
il i)

fvest ———— + Cost
(1+9"-1
EF

|

CE=

Legend:

CE—oost of ¢fiefgy savings, ¥ LAWh
Ervest— Lnitial ol (¥ )
i—Discount 1ate;
— Project lifecaclc (2.}

Cost— Annually operational increment coat

EF— Energy savings (kWh/a. )
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M & E Form: Cement Sebsector Rieplicatiun Project

Techalcal E E Baseline Prajact lovastsent Anticipated Results
Procass and Froposed
Busipess
Major Energy Ene T ooz Teckoical Project 13 o, Reanrks
Ko, TYEs Profii TEY otel Tozal GEF - Caphcity Enstgy Encrey
° e aem'm Energy Tyvd “;::::':::‘l'“ Copveralon | * g Energy Usc/Unit Product | Gutput Befure Renavatlon| energy ise m"f"[’iim Ealasions | Renovstion | (Rary 1o suppore Oshers (RMBY lngon) | Status Stesten$l  Financial Evaluation P"‘::::";‘[‘,::"‘ Energy tise/Unit Product Added ?in::‘,":" Savings | Recavernd( (f"‘;‘) R':’Sf:""( 2]
uipments W (3 b \ - o8l aduction
m quantizy) {1ce) {tce) {t/n) - 000) wss) . m (tee/s.) tes/u) 8.}
conl-usy [ i Commerciel Payback . Lo conl-use P
Coal (1) B4, 471, 00 rowf 84,471 (c1inker) O e 21260000t clinker/a Lo ] seriod 528 rem 111690 |1 clinker/a. (climery]  “1% [t slinkerin.
el g Electricity < © cuergy teefL Ent rustaent ° © T energy-
LI S — LTI 50, 5w 00 pam B sonl®! O 1) ceppne | 1009000 809+ coment/n. Loan kR a8 %o | N0 ¢ comanr/e |5 0052t cement/a.
. eyt CERNSBIY | iy 107, 642, 30 2.49) | 268,352, 75 |Aceessory 2 2,479 ] Sell- N ¥a Ko . 5 Tou0 20,5600. 00 | 16,085 00 96, 686. 00 | 91,458, 20
3479 v 681500 | ¥10, 000 *
Comen! 18744%W
Ca. , Lui. Flicial Cns1 af
Sum Total 107, 64 e & noy ¥litee
: any ing™*
Tolnl k2] ! 6.00 7000 X
Kote:
1. Mlant Business Frofile shall caver geners! information ef e plam wefore the renocation, e g <date of osiablisbeent, aencrshlp, fixed asseis, production, caplevment sid salery, Isw materinls md accessories used, \ype of
products, description wmd qualification rate of products, product mavkel {e.g. key market, =zales volumn, prices, elc. ). A 840 - IO wordl description shall be atvached o the main form, wlile putting key points inte the famm H
2. Technical yiocess end wajor energy-use cquipsents: This shall include production processes [iow diagrem fe. g iypes of kilns and dryiog chambers), fotnl instaliatiog capmeity with descriptions af ench ludividual equipment,
descriptions of sajor coal-use eyuipmenis{c. g. cemenl kilusy. A 800 - 1000 sord deseription shall be atiached 1o the main form, while putling kex points {nto 1he form.
3. Propesed Teclmical Renovation: This shall include briefly majer energy censervation measuzes wd the apticipated effects, as well as tmpacis of the ewployment mnd their salary B - 100 word description shali be auached 1o
the wiin fore, while purting key pofnts ime the Fore.
4. Cosl of energy savings: a) Euergy suved after the tchovetion: b) “Encrgy Recovered”: encrgy tecovered by the wnsle bl poser plant, 8} + =T - - -
b} = total enepgy savings
5. ©CoSheTEy-e ion: cempit hensive encrgy-consumpt lon !
6. Remarks: Please state and explaln 1le source of baselioc data. )
7. Formula for calculaling vost of cncrgy savings @
(1t} for Wastr Heat Power Generation: N wa J
i(1+i) '
Trvest — -t Cost 1
o (40 -1 I
Legend:
CE--cost of eneypy aavings, ¥ 1/Wh Il
Iwest— [nitial cast (%) k
i—Dhiscoumt rase: H
n— Project lifecysle {a.)
Cogt— Annuglly operational incremem cast ‘
EF— Energy savinps (kWh/a. ) ]
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