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1. Introduction

This is the draft final report submitting to the Project Management Office (PMO)
of the Chinese Ministry of Agriculture and the United Nations Industrial Development
Organization (UNIDO), prepared by Chagyang: Heavy Machmery Co. Ltd., (here:naﬁer
referred to as “the contractor”) related to the project of “Energy Conservatlon and
GHG Eissions Reduction in Chinese TVEs-Phase I~ '

This document is to report in the categories of 6 tasks of contract No. 05/036,
which is entitled “Technical Renovation on Shaft Kiln Production Line for Energy
Efficiency at Huangshi Lufeng Cement Co. Ltd." and is intended to improve energy
efﬂmency of this pllot plant by upgradlng its productlon technology and product quality.

These 6 tasks are:
1) Devise a preliminary design for the proposed renovation
2) Propose a list of equipment required
3) Review and evaluate the design and drawings . 1
4) Retrofit the shaft kiln” - - R
=« B}y r-Provide draining-~ v ¢ e
6) Provide on-site technical support
Based on the project progress Chacyang Heavy Machinery Group Import and
Export Ltd. Co accomplished in the first two quarters, the draft final report will make a
conclusion of the project progress, as well as a summary of the technical renovation.
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renovatlon

2. Summary of progress

Task 1. Devise a preliminary de5|gn for the proposed

2

According to the contract, the contractor organized a kick-off meeting and
devised a preliminary design for the proposed renovation, including selection of the
technical route, production process, equipment and matenals budget and timing, and
the projected energy savmg :

I"lx'!'l-:lf. 'l
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Activity 1.1 Brieﬁrig and kick-off meeting

During 10th July to 14th July, the project manager Mr. Xu Xiangming, together
with the technical chiefs Mr. Zhao Weici and Mr. Liu Wenming went to Huangshi
Lufeng Cement Co. Ltd. to discuss and identify the guidelines for the.preliminary
general desugn and reached agreements Mr. Zou Xlnle_n_g ar_id.l\_;_'lr ‘Zou Runchi from

‘ -Lufeng Cement Co Gu Hmyuan Gu Hu1yuan (\fce-dlrector of Productivity Center of

Building Materials Industry, China Building Materials Academy), and Mr. Chen
Zongwu from Shaft kiln study society of Chinese Cement Association attended the
discussion and negotiation.

On July 15, a briefing and kick-off meetlng was held in Beulng between the

~ contractor; PMO and Hongyuan company. In the meetlng, a bnef introduction on the

following issues finalized: 1) contractor reaffirmed their acceptation of contract price; 2)
contractor committed to accompiish the contract task; 3) contractor reaffirmed team
members available in the project duration 4) contractor confirmed project timing and
workplan. G 2L ‘

Téar friemberd in this activity includé? Xu Xié’h’érﬁiﬁg—,ﬁﬁ' Wenming, Zhao Weici;
Jiang Zhigan, Chen Wenxin, Sun Yachong, Yu Chun :

Activity 1.2 Preliminary general design

During July 16-25, a general design for Lufeng Cement Co. was conducted-in

——— amrn e e e —-
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accordance of the company's real situation and the 8 standards /requirements for
-+ .- -modern shatft-kiln-and its energy conservation. '

In this period of time, a brief report for the preliminary general design, and
selection of insulation materials are generated.

.
o In September, after the review and modification (planned as the task 3), a ,
st fiesx finalizeduprimary:geperak.was completed.-and- submitted-with-:the -second quarterly

progress report.
Team members in this activity: Xu Xiangming, Liu Wenming, Zhao Weigci, Jiang
Zhigan, Chen Wenxin, Sun Yaohong, Yu Chun.
‘ v ; AN abem s N LT
| Task 2, Propose a list of equipment required ~ o
Activity 2.1 Provision of a draft list of equipment required
During the' process of devising the’geéneral design for the' proposed technical
. renovation, we draft:a list. of equipment required and: attached.it.as-Annex 3 of this- e
report.
Participating team members: Xu Xiangming, Liu Wenming, Zhao Weici, Jiang
Zhigan, Chen Wenxin, Sun Yaohong, Yu Chun.
Activity 2.2 A list of equipment - o w
"""'\‘.j : Tt oy RERT o SoR T ERRL A S PR EEE T A Nan AR S
. After the review and evaluation of the prlmary design, the proposed draft list of
equipment is finalized. In addition, the project team provided support for the cement
- company's purchasing.
=L Task 3 Review and’ evaluate the deslgn and drawmgs
N A s S ES S S e B L S
Date: 1% -10™ September, 2005
Participating team members: Xu Xiangming, Liu Wenming, Zhao Weici, Jiang
Zhigan, Chen Wenxin, Sun Yaochong, Yu Chun
e i B N A T * T I A - o
‘ Outcome: finalized project design (Annex 2) and list of equipment (Annex 4) and _
RN - -mla_t_e.rials (AHHE?K"S)_. e e e ___,_ SR b




v

)

TN

The review and evaluation on the preliminary general design was started in August
and finished in mid-September. The invited participants were coming from the relative
project pérties, including Lufeng Cement Co. Ltd., the PMO of MOA, Hongyuan
Company and the designated expert team by Lufeng Company (Members of the
expert team: Gu Huiyuan, Zhao Jieshan, Chen Zhadlong, Jiao Yongdao, Chen
Zongwu, Zou Xinlong; and Liao Naicheng ). AR

Activity 3.1 Review of the primary general design
Date: 1% -6™ September, 2005

Participating team members: Xu Xiangming, Liu Wenming, Zhao Weici, Jiang
Zhigan, Chen Wenxin, Sun Yaohong, Yu Chun_
According to the contract and project requirements, a review on the primary general

design finished in the first quarter was conducted during September 1-6 in Huangshi,
Hubei. The project manager, Mr. Xu Xiéngming, and the technical chiefs Mr. Zhao

Weici and Mr. Liu Wenming went to the company-and-held-the-technical-discussion

and review with the review and evaluation committee, -~ -

* Nanid list of the review and evaluation committee:
Name organizatiori profession | Speciality
Zou Xinlong Lufeng Cement Co. Professor | Cement
(Director of the e NPTV 1 R
committee) - |
VZOIU”I‘Ql.J.n‘éhi. A Lﬁféng Cerhént th.m ' | Ser-uor Automatics/ .
(Deputy director ! engineer. management
of - the
committee)
GuHuiyuan | National” Productiviy Center 'of | Senior Cement
e o cere Building Materials e '-~"-.-tf"=-'mnr'.“‘Fengineer -
Song Junhua National Productivity Center of | Senior Cement
Building Materials engineer

Li Helin China Building Materials News Senior Law/

| +| engineer technical
e s - e me el e e management

A




"LIUV‘Z“l‘loyI Information center of China cement | Senior Automatics/
association engineer | information
management
i, ' Li Xianzhang China building material economics | Senior Mechanics
' study-cement committee engineer
S —
Zhang Chaofa -~ | National Productivity Center' of | Professor’ | Cement
Building Materials senior .
engineer
Zhan Hongwen | Ankang cement association Senior Physics/
engineer | cement

This review covered the following issues:

a. Selection and identification of technical renovation route

b. Identification of the production process

. . AU e T enattn RV
c. ldentification and confirmation of equipment, materials, and man-hour

- dPlstential of énergy saving and GHE emissions reductich, and its feasibility

A survey on the 20 new technologies of modern Vertical Shaft Kiin are
conducted. The 20 new technolog:es of modern vemcal shaft kiln are:

(1) Pre-homogenisation of raw material and fueI
“(2) - Homogenisation of raw mix-and cement; —~ =
(3) The improvement and selection of mix design of raw meal;
(4) Mixing according to rate value and heat compounding with dark
meal; .
(5) Pre-grinding,
© | (6) Application of grinding aid: .
. RN | £y ~rEnergy saving in-drying process: e~ re=d-=mr -
(8) Application of new type of grinding mills;
(9) Application of efficient powder separator;
(10) Pellet forming with pre addition of water and fast firing of the
pellets;
B (11) Energy saving type of liner for the shaft kifhs;’-
- - -{12)... The selection.and application.of discharge-screen;- -

(13)

Operation with inner fire and closed door;
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(14)
(15)
(16)
(17)
(18)

(19)

(20)

The dust control concerning shaft kiins;

Quality control and management in the production process;,
Automation of the production process concerning shatt kilns;
Chemical analysis with instruments and physical testing;
Comprehensive utilization of resources;

Speed adjustment through frequency variation;

Large mills for group of kilns.

16 technologies are adopted in this technical renovation, except (7), (12), (13), and

(16).

Comments of the review and evaluation of the pﬁmary general design:

.{1) The_materials of the technical. renovation of Lufeng.Cement Co. Ltd. are

complete, reliable and qualified for the review and evaiuation.

(2) The technical renovation includes the processes of raw material

pre-homogenizing, raw mix preparation and conditioning, clinker buming,
cement finishing process and etc. itis'a ccmprehensive design for the technical

. renovation to improve ‘product quality, tackle dust pollution, and decrease
+-ienergy :consumption. It adopts mostiof-the:20--new technologies of modern

vertical shaft kiln, and can meet the 8 standards /requirements for modern
shaft kiln by using the mature and practical process, techniques and equipment.

(3) The high silica acid dosing system can be used for high quality clinker

production (stable production for. 42.5 level gement with {SO standards), and
can decrease the heat consumptlon of clmker It |s a 5|gn|ﬁcant lnnovatlon to

) cement compames with kilns.

(4) An adopted new type deduster is good at air-proof, insulation, anticorrosion, and

avoiding moisture condensation.

(5) According to the data for production. process and financial. analysis, the

decrease of energy .consumption,:management cost recycle of seml-products

. ‘_and;prpductacanLmakekexcellent_resuIts.up.toA.muuenBMBc.e-‘..._,., e

Based on the results of the review ccnducted by a group of representatives from
Lufeng Company, the review and evaluation committee, the PMO and Hongyuan

company, the prOJect team gave out responses and adjustments

' “Activity'3.2 Madification and adjustment of the 'Erirﬁ;r'y general design
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Date: 10" -15" September, 2005

Participating team members: Xu Xiangming, Liu Wenming, Zhao Weici, Jiang
Zhigan, Chen Wenxin, Sun Yachong, Yu Chun

Outcome: A modified general design (Annex2)

Foundation for the general design:
1) Contract (No. 05/036) of the project entitied Energy Conservatlon and

GHG Emissions Reduction in Chinese TVEs -
2) Proposal for Technical Renovation: of Shaft Kiln Production Line for

Energy Efficiency at Huangshi Lufeng Cement Co., Ltdi

3) Bidding document for Technical Renovation of Shaft Kiln Production Line
for Energy Efficiency at Huangshi Lufeng Cement Co., Ltd. '

4) Guidelines for application of 20 technologies in modern vertical shaft kiln

5) Standards for Air Pollutants Emissions in Cement Industry
Lo ‘(GB4915-2004)

6) Clean Product:on Law Ch:na

Objectives of the Design:
1) Oqtput per hour of the clinkﬁr mﬂghipe: 2g4_tlﬂ
2) Intensity of clinker: 253MPa L
"3) Clinker F-CaO: <2.5% |
4) Standard coal consumption of clinker firing: < 130Kg/t clinker
5) Total electrici{y consumption: s67kWh/t cement

6) Dust concentration in emission; <50mg/m® %
|

4 .COz.emj_ssibns: 230,000tonfyear . . ... .o
‘ T I

Contents of the technical renovation in the design

1) Improve pre-homogenizing facilities of raw materials and solid fuel: build a
pre-homogenizing stockpile (3000m2) and a shed for limestone (5000 M2)
and coal _(2000m2) ' '

:. H B ‘- ::\ oF { '
2) Renovate I:mestone grlndlng process, change the old 2 sets of hammer
~ crushers (®150 x170) to®250 x 1000 to make the size of grinder-feed

becomes <3 M thereby improving the grinding efficiency; and introduce a

N9 C
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secondary hammer crusher

3) Renew the mix design of raw meal by replacing the old low-silican high-
iron design with one of high-silicon low-iron; and introduce lab equipment
‘and retrofit the dosing system of raw meal thereby setting up a controlling
system of feed proportioning based on its rate value. ‘

4) Retrofitting the separator of the grinding mill to increase the separating
rate from 50% to about 80%: replace the 4 sets old ®4.0 separators
to®700 separators for raw maten‘al" separating, and replace the 4 sets of
old cyclone separators of ¢2000 toCDTOO hrgh—efﬁcrent rotor separators

| 5) introduce energy efficient motors onto raw matenai grinders to reduce
power consumption. '

The shaft kiln
C e . .
1) The shaﬁ kiln is considered as the core equrpment of the Company’s

proddcti;r: 'Itne and ,th’e ‘k'ey sector forﬂenergm;{ efﬁmency of the whole
production process. Professor Jiang Zhigan finished the thermal
performance design of the kiln in September 2005, and the project
undertook the engineering construction to improve the thermal distribution
on the kiln internal section thereby reducmg the heating' difference

between the core and the penphenes of the krln

Task 4. Retrofitting the shaft kiln

Date: 10*.September to 30" December, 2005

Participating team members Liu Wenmmg, Zhao Wencr Jlang Zhrgan Chen

‘Wenxin 37 ien
Venue: Lufeng Company, Hubei province
Outcome: Energy-efficiency technical renovation of the shaft kiln system

20l

Activity 4,1 Design of the shaft klln Irnlng for energy-eff' clency

Date: 10™.-20" September, 2005

Participating team members: Jiang Zhigan, Zhao Weici
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Venue: Lufeng Company, Hubei province

Outcome: lining materials (Annex 3)

& R Activity 4.2 Construction

D}

Date: 20™ September-30" December 2005

“'Partlclpatmg team members: Jiang: Zhlgan ZhaOWVBICIa Liu Wenmlng. Chen -

Venue: Lufeng Company, Hubei province
Outcome: construction design (Annex 5)

~ completion of the lining construction (by 30" October, 2005).

Ay
v -

‘Task 5. Training

Activity 5.1 Technical training on high-silicon-low-iron dosing system of

raw meal
Paeatryjni . S Iany { P - ;f!" B \J!“ b

A

T “Daté: 30™September -30™ December 2008

J— e ——

Participating team members: Liu Wenming, Zhao Weici, Chen Wenxin

Outcome: Training materials

Key points:
. Neyv dosun system is to meet the characters of raw meal in Huangshl
h o Hubel to |mprove its oId hlgh-smcon Iow-lron one (KH 094:!:0 02; N:
. : 2.30.1; P: 1.4x0.1))

® (Qsh<880kcal/Kgcl, imprdve pre-harmonizing and harmonizing to increase
qualified rate of raw meal 280%

@ . Chemical composition for raw materials

I

TN TP e 8IS, T ['Ca0 T\ MgO | ALOs | Fe0s | ©

Limestone | 41.71 2.75 49.61 1.75 1.50 100 {9832

Clay 7.13 67.35 0.53 0.40 16.16 7.02 98.59




Steel slag | -3.15 14.12 34.17 8.55 217 41.37 97.23

. |Coalash. | . 4288 |797 (125 (2445 (1505 |9160
K ® Analysis of coal
1 W 0.85% V: 8.35% A: 34.60% Q: 4981 keal/kg
‘ o New dosmg system ' | _
O IKH084F002 T 7 N:2.o"'io.1 R R
® Clinker -125kg/ton
. Actlwty 5 2 Techmcal training on calcmataons Operatlon of the VSK with
| EE lining
Date: 8" Octorber-30" December , 2005
Participating team members: Zhao Weici, Jiang Zhigan, Liu Wenming, Chen
Wenxin ‘
T R A k AR N EI I e e e e
Venue Huangshl Hubel
Outcome: Training materials
Key points: upon the requirements of calcinations of the new dosing system,
provide training to strengthen 3-balance-control by improving ventilating and
‘ quahty .of noduhzmg in order.to improve VSKs performance in terms of product
N outptt, quality, and energy consumption. '
: Activity 5.3 Technical training on relevant EE technology
e . i
_ Date g" Octorber-30"‘ December, 2005

Partlclpatmg team membere: Zhao Weici, Liu Wenming, Chen Wenxin‘
Venue: Huangshi, Hubei

Outcome: Training materials

Key po‘in‘ts: According to the EEdesrgn fer tl;{e teéhnica! renovetien, prdvide

SURTTE eI e s e e
12
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training for operators on EE equipment applioation and operation so as to have
‘better EE effects in the renovated system.

Task 6. On-site technical support

_Venue: Huangshi, Hubei .

Actmty 6.1 Englneenng construction of the VSK system

Date: 1% September -30" October, 2005

Participating team members: Jiang Zhigan, Zhao Weici, Liu Wenming, Chen

Wenxin . .
R o TN e

Fls R

Contents:
® Installation and construction of the kiln
® Technical training

® On-site assistance and control of project process and quality -

o ~~Guarantee the carry-out of project design-and realization of objectives -

Activity 6.2 On-Site Technical Service of Project

Date kb September -30" October 2005

..... . [ —_—

Partrcnpatmg team members Jlang Zhlgan Zhao We|c:| L|u Wenmlng, and

Chen Wenxin

Venue: Huangshi. Hubei
Achievements:
e Technical guudance

. TééhnTéél"fréihihigj"""' b b R

® Assistance for Lufeng Cement Co. Ltd. to realize the aim of energy saving
and GHG reduction.

Outcome:
] Energy sa\nng system report (Annex 2)-

0 Tramlng report on energy saving technology (Annex5) - -

||||||
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® __The first.draft of final report ( Has been submitted)-

Task 7. Summury of Project

Date: 1* November —15" November, 2005

Participating team members: All participants

Outcome: Final report on technological improvement of energy saving
Contents:

® Summary of project

.® Compilation-of final report - &+

After completion of the above 7 tasks, Lufeng Cement Co. Ltd. , GEF Project
Office of MOA and Hongyuan Ehergy and Environmental Protection Technology
Co. Ltd. should be invited to have a symposium of project summary, to discuss
experiences and lessons of the technolog.ical improvement project on enérgy
saving carried out by Lufeng Cement Co. Lfd. and the popularization value to

vJ}lgs;in. Phiﬂa' in the future as well as to compile the final project report

according to the summarized contents and suggestions coming from concerning

parties.
Completion of the activity and submission of the report:

® The schemes and construction drawings of kiln liner for energy saving after
+_adjustment and revision (submission to UNIDO, Project Office of MOA, and
Lufeng Co. Ltd.) (Annex 4) |

® Final report of the project (submission to UNIDO and Project Office of MOA)

14 ' ~
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3. Summary of the technical renovation

3.1 Before renovation

3.1.1. Main equipment before renovation

FE
(A5} A

. Produ. | Purch.
No|  Equipment Type Num| Workshop P1.~oducer Date | Date
. Raw Chaoyang Heavy
1 Balll mlller. . 02.2x7.0M 2 material 1#| Machinery Co. _ Apr. 96 _ 96.5
AR . Raw | Chaoyang Heavy |, °
92.2x7.5M 2 material 2#| Machinery Co. Apr. 96] 96.5
‘ . Buming | Chaoyang Heavy
2 | Tower shaft kiln ¢3.0x11M 4 Dept Machinery Co. Mar96| 96.5
Fine Chao Hea
3| Ball miller ¢2.2xTM 2 grirlliing Macﬁ'egw CJY Apr. 96| 96.5
. EEENT : .
Fine Chaoyang Heavy
92.2x7.5M 2 grinding 24| Machinery Co. Apr. 96| 96.5
L Quarry Shanghai Mine
4 Jaw crusher 400x600mm 2 Dept. Machinary Co. Jan96| 96.7
Quarry Shenyang Mine :
600x900mm 1 Dept. Machinary Co. Jan.99 | 99.9
Quarry Songzi Mine
5 | Hammer crusher | ¢800x600mm 2 Dept. Machinary Co. 9§.5 96.7
Q Xuzhou Shuangma
6| Shaft crusher pl.5M 1 Y | Crusher Machine | 99.7 | 99.9
, Dept. | 7. Factory
" Small jawh BE Bl-l‘rningi ‘in.S(;ngz.i Mine :
7 crusher PEX-150x730 | 4 | - Dept Machinary Co. 96.1| 96.6
. . _ Raw o :
g | Centrifugal air 04.0M 4 | material | HuvangshiMine | g0 0] o7
separator D Machinary Co.
ept
Fine N
: Cyclone o Huangshi Mine
¢ separator cp2.QM bl gl ding - Machinary.Co. %66 | 96.7
. . ept
- \"al;qf:i?ll; e;mgé' T : | raw meal;" ""Shaiﬁdong‘Linju 1 )
10 re ulatil()m M-2000 type 8 fine Shifan Electronic |2000.8 [2000.12
bat%: h scale grinding | Equipment Factory
raw meal, Ch wo Hea :
1 Dryer 92.2x14M 4 fine Ma"’l’f“g c:y 963 | 96.5
| grinding achinery Co.
. ‘ Firing | 'Chaoyang Heavy
12| Balling pan 93.5, 4 workshop Maéhinc':_ij_( Co. 964 | 96.5
.| Pre-watering. | . . - Firing~~ _Shandong Jinxing.
13| granulation -~ LSK-II 4 ﬁrorksho electronic machines| 97.6 | 97.10
controlling P factory
15




system
raw meal, Shenvan
14| electromotor JR158-8 8 fine | cromororstant | 964 | 965
grinding P
: : . Tangshan Zhineng
15| Packaging 4 | Packaging | “pye onic | 962 | 96.7
machine workshop machines factory
: 'I:Ileghc't'r"(')‘;iiig:' Huangshi Nanfang
16 recipitatin ¢2.2-30mA/120KV] 15 | All factory | Environmental | 97.10 ) 97.10
precip g Protection Institute,
system

3.1.2. Production level before renovation

“a) Output of clinker peér line: 12.0~13.0th T T

b) Clinker strength: ~50 MPa

¢) Free CaOQ in clinker: ~3.0%

d) Standard coal consumption for clinker firing; ~150 kg#t clinker

e ) Comprehensive power consumpnon from cement productlon ~75 kWhlt

cement -

N O S R U g e g e e

R

3.1.3. Main prob'lems before technical renoiration

a) The size of the limestone before entering into the mill is coarse as 20 mm
resulting in low efficiency in gnndlng process and increased power consumption.

b) Instable raw,mix quality..- S S SO

At present the rate of acceptable quahty for the raw mix T¢qo is around 80% while

the same rate from advanced Chinese enterprises i is higher than 95%. It negatively

influences the accuracy in the mixing rate of the meal and causes instable firing
process. : .

c) High coal consumption in clinker f iring

The Company already adopted the technology of activating. agent.from Wuhan
Polytechnical University for the raw mix but the standard coal consumption in the firing
process is still 150 kg/t clinker. Compared to the advanced level of 130 kgt clinker the
coal consumption is still obviously high.

d) Inadequate dust collection from the shaft kiin chimney ‘

At present the dust collection for. the shaft kiln chimney is.only done with class |
the envnronment.

e) Coarse cement particle
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3.3 Contents of technlcal renovatloh

At present the cement particle after grinding is relatively course, 5~8% remaining
from the 4900 hole mesh which is remarkably higher than the controlled value of
311% achieved by other shaft kiln producers which probably has something to do with
the type of the cement from the Company but obviously it is also a result of the
limitation.and influence from the process equipment in the grinding system.

3.2 Objectives of the technical renovation

a) Output from unit cross sectlon of shaft kfln>1800 kg!h m%;
b) Free CaO of clinker $2.0%; ‘ ‘
- ¢) Standard.coal.consumption of clinker <130 kagftel; -— - — -~
d) Comparable(Corﬁprehensive) power consumption of cements70kWhit;
e) Clinker strength: 3 d >32 MPa; 28 d> 54Mpa; o
f) Homogenous coefficient of cement: Cvs2.0;
g) The dust discharge from the Company meets the standard;
h) The overall per caplta productlonz1000 tiyear. - Y

. .._L - EARPI F—

3.3.1 Renovation on raw material system

[ b e \s

b

(D ln cement productlon stable chem[cal composmon of raw materials and fuel

are lmportant to the stability of raw mix, and to fi iring in vertical shatt kiln (VSK), and

clinker quality, and therefore to the quality of cement. To improve pre-hormenizing and
production efficiency, 6 forklifts of XL30. XL40. XL50 are purchased. These are used
for loading, conveying, and unloading of materials for pre harmonlzmg and chemical
teSts ' o BT ¥ TIOR8 .

A pre-homOQenlzIng ‘stockpile and a'shed for limestong” and coal are built. Wlth an
investment of RMB80,000, pre-homogenizing facilities are renovated A llmestone
shed of 3000 m2 is built. 2000 m2 of two storage rooms for coal and clay are built with
a storage capacity of 60,000 tons. A bleachery of 30,000 m2 is built for raw material
hardening. These now buildings improve storage capacity and reduce risks of supply
shortage: -

R ”?ilﬁﬂ?"'l-f"“tf!;f'{??’.' e T e neoct LSRR TR T T s

@ Two sets of ®250x1000 hammer crusher are added (investment of

RMB500,000) to make the size of grinder-feed 30 ~40cm thereby improving the

17

R R TR e Kt o BT a L R R SR TR 110 Gk Rtab aadt -t Ll ala Al Seatalat i Loniuliit:




~

il

grinding efficiency. The size of milled raw materials is smaller than 15-20mm, and
above 70% of it should be powder. The average diameter qf grinder-feeding limestone
should be less than 10mm, and the output per unit is 90 tons per hour.

@ Renovation of raw material drying system is conducted. Fluid-solids kiln
system and the lifting flight in the dryer are upgraded, and thereby its calorific

efficiency is improved.

@ By the above mentioned renovations, the problems of instable chemical

.components in raw materials, high humidity, and coarse grains of raw materials are

mostly solved, which decrease labour intensity and dust, and improve productlon
capacity. The size of grinder-feed of limestone, fluorite, scruff is<15mm, and 94 % of
them are qualified; humidity of clay, coal, and raw mix is<5%, and 94% of them are
qualified. Storage of the raw materials can ensure a production of 20 days.
Homogenisation factor of limestone improved from 1:59 t0-6.20, The qualified rate of
mllled raw matenals change from 65% to 87 5%

‘3.3.2 The mix design of raw material and its dosing

system

R N

OThe mix design of raw meal is renovated and replaced by the high-silicon

 low-iron one—KH: ‘0.92-0.96; SM: 2.2-2.4; IM: 1.3:1.5; Q: B00-900kcal/kgel. This

breaks the rule that VSK cannot produce high-silicon clinker.
@Calcinating process is renovated to overcome the shortcomings of VSK.
@High efficient, fire-resistant insulation material is adopted to scolve the heat
preservation problem in VSK... ootvred s 5000 a0
o :
Now'the cemenit” company are using the renovated raw materials and raw meal
with the same additive materials to produce 42.5 cement wnth ISO certificate. Clinker
heat consumption decreased from 1050Kcal/Kg to 850Kcai/Kg, and clinker coal
consumption .decreased within 130Kgce. These improve working environment of
burner men, reduce harmful gases, as well as meet the targets of energy consumption,

'environmental protection, cost reduction, and better prof £ - .

e ey U e e . R R AT e AR

3 3 3 The mixing system of raw materials

(OCement companies are usually big electricity consumers. There is a big
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potential for 'energy conservation concemning the old motor-controlled system by
changing it to be speed-regulated. The technical.reno\/ation has increased electricity

cconsumption of the company, therefore RMB 350,000 was invested for electricity

saving. A HP - SLC ‘advancer and a JYQ400 liquid electric resisting barring machine,
to imcrease power factor and barring safety coefficient. '

@ Raw material batching controliing is important and decide the production and

quality, as well-as energy. consumptionof.clinker. Digit@!ﬁwg{igptless ;uge'ighting. and. . s

dosing system is adopted and works together with the controlling system of raw meal
rating. This co-controlling system has mad automatic controlling of dosing system in
good conditions. In the mean time, chemical wastes are well used after the technical
renovation. waste residue and fluor-gypsum, vitriol residue, bauxite have been using
compound mineralizing for dosing.
L L o o

By using multi-element X-ray fluorometric analysis méchine, raw material rating
batching controller, and. oxygen-bomb calorimeter, and suctt like advariced equipment
for the testing and controlling, the goals of comprehensive analysis per hour for raw
meal after grinding and heat measuring once two hours are reached. Therefore, the
rate for mixing and dosing can be automatically calculated with a qualified rate above
80% and heat control about 2090KJ/kg (500+20kcal/kg ) .';;RMBSO0,000‘_was invested

in _raw .mix proportioning to . purchase ‘s,speed-regulatéd-belt-scale and bucket
- weightless: scalerand:batching : machine:These-new equipment- wilk-reduce- failure

caused by mechines. The way of charging for grinding changed from belt-conveying
to FU conveying, which can decrease dust.

@ Ainvestment of RMB800,000 was put into the up-grading of separator, which

‘has improved the separating.rate from 60% to 75%. Using the existing 5 raw meal
storage.raoms, . and.4rend guiding-device:inithe storage,.the-homogenisation factor of - - -~

finished meal has:improved from 1.98 to 5.67, and the qualified rate of finished meal is
stable and above 90%.

For the renovation of raw material system, which include contents in.3.4.1, 3.4.2,
and:3.4.3., the total. investment is RMB2,950,000. The renovation: emphasized

. process control. of raw. meal.before_grinding;.curculating:load rate_of raw.meal,.and - ...

raw meal level contral. Therefore, production and quality of raw meal after grinding
are improved. ¢2.2x7raw mill cén keep-an output per mill at 33~ 35t/ h; retained
percentage at s11%, qualified rate=87.5%, electricity consumption for raw meal
processes within 18 degree /t.

. . . . 4
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3.3.4 Burning system in VSKs

Vertical Shaft K|In is the key part for a cement company. To upgrade VSK is the
best way to |mprove a company'’s ability and profits.

Almmg at the problems of ¢3x11 VSK ||ke Iow productlon rate, regular fallures R
and b|g ‘cost for fixi Ixing, RMB 1350 000 was invested in the pre—applled water

auto-control system, feeding system, kiln's insulating system, discharging system,
these are to ensure the quality of nodulizing and buming.

(@ Adopted speed-regulated technology with an investment of RMB 200,000 for
high efficiency, safety and convenient operation of VSK. Power saving by this could
reach 8-10%.

 ® Used high silicon dosing and small nodule burning, and solved too much edge
wind. In this waﬂ;, the labour density was reduced, working environment was improved,
energy was saved.

@ The insulating system of 4 kilns were upgraded by using energy efficient -
‘materials, and better thermo-design. Investment for this part is RMBSOO 000.

According to the charactors:of the materlals usrng, and burning system the

- trumpet; end of 13°’is the best. Besides, Some attempts for inverse ones: and hlgher, ‘

ones have been taken, and obtained good resulits.

@RMB100,000 was invested for radial distributors, which will solve the problems
of blocks in charging, destroyment of nodules in transferring and other mechanical
failures. Discharging system adopted a tray-tower combir!ed one, which enlarge the
ventilating area from 48% to 54% and improve section veri'tilai_ing of kilns.

-~ @the smaller raw meal nodules the faster for theiripreeess"ofibuming. Therefore,
small nodules are good for burning speed, quality and production of clinker. The
company was promoting the small-nodule-quick-burning technology, and invested
RMB250,000 in the renovation of water pre-adding nodulizing system: digital screw
agitate scale- was adopted to measure raw meal: powder, remote ‘flow meter,
frequency variable speed regulation pump, and industrial PC controlling ( IPC )system

werenusedztomeasure and track-water and-raw-meal;to-make-the-size of nodules -~

between ®5-8mm, water content at 11%-12%. it reduced thé heat loss in vaporizing
during clinker burning, and shortened clinker burning time, therefore improve energy
efficiency. ‘ .

® RMB1,600,000 was invested in the upgrading of dust collecting._systen'i. Four
concentric water-electric dust coliectors were bought to increase the efficiency.
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In burning system, there is totally an investment of RMB2,650,000,-including dust
collectors. After the technical renovation, VSK of ¢3.0x11m can maintain an output of
13.5~14.5t/ h, clinker fcao qualified rate above 80%, qualified rate of loss is above
90 %, compression strength of 3-day above 32Mpa, 28-day above 54Mpa, clinker heat
consumption is around 3590KJ/kg ( 860kcal/kg ) , standard coal consumption is within
126kg, electnmty consumptlon in burning process is within 22kwh /' t.

3, 7 3 Cement produclng system
(Ball crusher is the most electricity consuming equipment in a cement company,

and does influence on electric machinery. .
In recent years, the company has invested RMB 300,000 for ¢2.2x7m ball

. crushing: system,, and installed a HP.- SLC static advancer-and-YBI~1 and WPI ~ 07

liquid electrical-resistant barring machines.

®RMB 150,000 was invested to upgrade the old weightiess scaling dosing
system to ensure the correctness and stable quality of raw meal. RMB 400,000' was
used to change the old ®2.0Mcyclone separator for the $2.2x70 m cement mill
to®700 split turning separator. This new/'separator is more effi cient, less potentlal of
problems,. and hlghe[ output The electrlcny consumption..concerned also reduced
from 53kWh to 28 kWh perton. :

®According to cement quality regulations, standard deviation of compression
strength of 28 days should be less than 1.65Mpa. The company. The company has
invested RMB 150,000 in the dosing system with computer-controlled weightless
dosing machine and air proof scraper transporter, and using industrial waste residue, -

~ fiy ash, fluor-gypsum, furnace bottom drefs, alumium sulphate, and such like wastes . . ...

as milling materials. *

To improve storage capacity, turnover and homogeneity, RMB3,500,000 was
gradually put into building of 13 round storerooms ofgp8x20m, and renewed the
storeroom for cement products to 3500 m2. Pneumatic pumps were also adopted to
improve storage capacity. and homogeneityzg- . ;- =g . |

@ to lmprove the quallty of bulk cement, an investment of RM‘BQOO 000 was used

.y ap——

to upgrade the processes of producmg bulk cement by adding 4 ¢8x18m storerooms,

and two sets of bulk cement machines. The capacity has improved from 150t/d to

3000/d..

The technical renovation in cement producing system had an investment of more
than RMB 8millon. The company now has a-daily,producticn capacity of .1 500t as well
as more reasonabie and stable cement graln gradlng and actual we[ght after the
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progress. of cement production capacity through technical improvement. Specifically,
the annual prod'uction for each¢2.2x7m cement miller maintains 18-20t/h; the surface
area is more than 360m2/kg; the qualified rate is more than 85%; the compression
strength of 3.25 cement of 3-day is 20-23Mpa and of 28-day 38-41Mpa, its qualified
rate more than 80%; the primary qualified rate of the soundness for mill or company
cement stand over 98%; the consumption of power used for cement grinding will be

. controlled under 27kwh / t and the combined power consumption will be within 67kWh

for gach ton of cement production in the plant.

3.3.6 Testing system

D RMB250,000 were used in upgrading of iab. Multi-element X-ray fluorometric

~ analysis machine, oxygen-bomb calorimeter, and. pressure machine,. and. such like

advanced equipment for the testing were equipped. These now are in use of raw

material control, heat generation of coal and heat test for discharged raw meal, raw

meal rate control, clinker strength monitoring , and output testing. The X-ray

~ fluorometric analysis machine and oxygen-bomb calerimeter can help the cement

company to realize its quality management from resourcés, and make possible for

. detailed control by testing twice for the materials and store level per day.

After renovation! raw meal rating: KH 0.94+0.02, n is around 2.2+0.1, P is abut
14101 quahfled rate -for feeding raw meal above 90 % ; heat for raw meal is
2150KJ/kg(510:t:20kca| / kg), clinker heat consumption reduced from
4390KJ/kg(1050kcal/kg) to 3690KJ/kg(880keal/kg), clinker silicate around 73 % .

@ .Cement production:can consumexquite some .industrial wastes. In lufeng -

7 cement company, itis also a key-rule to make good use of wastes while ensuring high

cement quality. ‘For. the renovated raw matenal system, vitriol dregs waste mullock,

and fluor-gypsum are used. In the cement:production process, slag, flying ash,

alumium sulphate, fluor-gypsum are in use. These utilization of industrial wastes can
increase both economic and social benefits. And the company is honoured as
advanced enterprise of resources integrated utilization for.years. '

®. Technlcai training and quality management courses are. enhanced. In these
two years more than 600 technical trammg and meetlngs were partlmpated Takmg
the advantage of applying to 1SO900Q0 certificate, systematic management training
were organized.
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' 3:3.7 Renovation concerning environment
- 3.3.7.1 Dust treatment in raw material and milling system

@ 4 electric dust collecters and one 'KFD 2. 2M concentric dust collectors are

slowed down with adoption of FU alrproof transporter to solve dust problems

@ Dust problems in milling system was also solved by: adopting FU and lifting
air-proofed transporting, and adding more efficient separator and dust collector with
better ventilating. | o '

@ In dosing system of raw material and chnker and clinker fransporting system,
11 sets oft KFD-2.2M: concentricdust icollector areinstalled to eénsure a clean
environment for dosing. '

@Reverse jet bag filter and tree tri-separator were adopted in milling system to
improve its vatilating and outputs, as well as to increase milling quality and decrease
dust. For cement packaging, a JH/1 jet bag filter was installed to improve the working
environment of packaging. ¢ | ' '

N
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3.3.7.2 Treatment in burning system

Vertical Shaft Kilns (VSK) is the most polluted type of kiln in cement industry. Dust
and smoke from VSK is the .most tough part for treatment. That is because VSK's
performance.isi not stable,; . its dust. and-smoke contains -humid with:-causticity,-and
density of smoke and dust is high and not stable. Aiming at the above characters, we
did measures as follows:

@ improved process before burning in kiln, good homogeneity for feeding raw
meal, for high quality raw meal and it heat needed. .. .

@ up-graded equipment and technology in burning system to ensure stable
operation and quality.. . . .. L e i e

® adopted suitable concentric high voltage static de-dusting technology to
ensure the density of smoke and dust lower than <100mg/m3, and realized the goals
of energy saving, heat preservation, anti-dew, erosion resistant, and stable
operation with good performance.

@ tralnlngs for. operators.: It is impartant. for the operators to know the new -
technologies and process, such.dike small.nodule, way_of burning, smoke in kiln

should between 65°C-120°C.
23 '\ /‘//i
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3.3.7.3 Better working environment with more greens

RMB700,000 was invested to build a garden factory to change the old image of a
= A VSK cement company in people’s mind. =
3.3.7.4 Dust emissions and collection in each process

Testing fesults: Entrance. S O 2 average emission density 1‘363mglm 3;
N Ox average emission density 142mg/m 3 ;

Exit: S O 2 average emission density 953mg/m 3 ;
N Ox average emission density 84.6mg/m 3
Position of | frequency | Ave. Range |Tem| Flow | Ave.flow | Emissions
testing density |  mg/m® °C | speed | Amount. Kg/h
mg/m’* m/s M3h

Entrance 1 2424 | 2096-3072 | 61 12.9 57100 —
2 2008 | 1808-2160| 61 12.8 56600 —

: 3 2427'+'| 2080-2736 | 61 12.2 53900 —
Average | 2286 | 1808-3072| 61 12.6 55900 128

Exit - 170 927 | 80.5-100 | 42 | 3.83 | 56000 5.20

2 111 100-119 | 42 3.60 52800 5.86

_ 3 98.4 82.8-114 | 42 3.65 53600 5.28
Average 101 80.5-119 | 42 3.69 54200 5.48

De-dusting rate:95.71%, qualified according to the national standards

3.4 Main economic

renovatlon

3.4.1 Products qualityl

Clinker f-CaOless than 2.5%, qualified rate of 90%:

Loss<1%, qualified rate 9% ;

\ Clmker output. per mach;ne
28 days: above 54MPa.

Faa
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Qualified rate of first soundness test of discharged cemﬂent '99.5%;
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14.2th;, strength of clinker. 3days; above 32.2MPa,. .
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3-day strength for the major product 32.5 cement 18-20MPa ;28-day strength
38-41MPa .

. 3.4.2 Stable quality of cement products... . .. .

B

Coefficient of variation of compression strength of 28-day is 1.5%.

| 3.4.3 Environmental Protection A |

s - e - B [ =

The concentric high-pressured static dust collector was introduced to VSK, and
reduced emissions to 35.5mglm; the drying emission is less than 100mg/m, and the
dust emitted by mills is under 100mg/m. All the above figures met to the national
standards according to the check report of municipal environmental bureau.
'Meanwhlle the company has made lnvestment in environmental building for several

| tlmes in recent years, the areas covered by green plantsmhas increased by 5000m
valued RMB150000 altogether, and was awarded "garden company” by the authorlty

of Tieshan town and Huangshi City.
-3.4.4 Energy Consiimption Index

The standard coal consumption for clinker is less than 126kg /tcl, its heat
consumption is 3690KJ / kg (880kcal /kg ), and the comprehensive power
consumption is under 70Kwh per ton cement.

LA s . )i.‘l
3441 Coal Sawng 4x(150-126)x14 2tlhx7000h— 9542 4tscciy

R B U —

i1 "Conversion to Real Coal: 9542.4x7000/5300= 12603Uy

w

3.4.4.2 'Power Saving: (Annual cement production is supposed to be 500000
tons)
(75-67)x500000-— 4000000 kWth L

J M ] (TR

1}
The coal saving is 1592 tons Whlch is 2103 tce (It is supposed that the

coal consumption for power is 398gce/kWh)

3443  CO2 Emission. Reduction: (12603+2103) x0.65x44 / 12= 35049ty
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Energy consumption during Jan—-Dec, 2005

Worhshop electricity | outputs Elec. Average
Consumption/product elec.
Consup/prod
¥hole company | 2950266. 66 | 43163. 20| '68.35 68. 35 )
Crushing 1 38669.25 | 19871.97 1.95 1. 805
Crushing 2 32699.16 | 19723.75 1.66
Raw meal 1 481112.08 | 25209. 47 19. 08 18. 54
Raw meal. 2 467069. 41 | 25946. 53 18. 00
Raw meal 1/ 519781. 33 | 25209, 47 20. 61 19.93 | _
average . '
"Raw meal 2/ | 499768.57 |25946.53| 19.26 o
average ‘
Burning 1 275487 14914, 18 18. 47 18. 59
Burning 2 290147.5 | 15498. 17 18. 72
Burning/average | 795268.33 | 14914, 18 53. 32 52.14
Burning/average | 789916.07 | 15498. 17 50. 96
Fine Milling 1 | 627798.41 | 19219. 59 - 32. 66 31.33 ] B
Fine Milling 2 | 642902.5 |21421.85 30. 01 N
Average of all | 1423066.74 | 19219. 59 74.04 70.46
processes
Average of all | 1432818.57 | 21421. 85 66. 88
processes ‘

N CAg e e e ey

3 5 Beneflt Analys:s for the Techmcal Renovatlon

3.5.1 After the technical renovation, the integrated power consumption for cement
preduction declined from T5KWH to 67KWH./ T, the standard coal consumption of
cllnker decreased from 150kg / t to 126kg / t, and the annual energy savmg is about
RMB 3 million, 500000 tons ‘of cement production is supposed

3.5.2 By investing in construction of storerooms for raw materials, clinkers and
cement, the capacity of stock is increased and therefore effects of homogeneity are

-enhanced.

.Advanced ;esting equipment are introduced to |mprove the quaiity rate of raw
mea! and the quahty stability of semi-manufactured goods during production. The
quality rate of clinker f-CaO. loss increased from 75% and 80% in 2004 to 95% and
98% in 2005. The compression strength of clinkers for 3 days and 28 days has raised
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from 28MPa and 49.5Mpa in 2004 to 32.3MPa and 53.5MPa in 2005 respectively. The
compression strength of 32.5 grade cement for.3 days and 28 days still maintains
about 20MPa and 40MPa.The homogeneity coefficient of variation are controlled
within 1.5%, the of admixture increased from the original 10% to over 35% now,
therefore , the cement quality level is graduélly improved stably.

3.5.3 All the dust emission sites met with the emission standard which was fully
praised by local environmental department and imprayed the pgnditiongpf;p[ants and
those surroundings effectively by the way of technical renovation. The active greening

~ and planting of company, such as increasing the area of greening to 5000m has made

a significant progress in safety production level of company.

3.6.4 In recent years, the company invested more than 8 million RMB in technical

'upgrading with:a principle of “energy consumption being the. priority; environment

protection being the core issue and recycle economy and benefit enhancement being

~ - the-target*. This result-in-afundamentally conformity and improvement 'in"all the

productive elements, such as the cement production, quality, energy consumption,
dust control and the whole display, technological equipment level of the company as
well as the capacity. for stock and turning over of various of materials,
semi-manufactured goods and manufactured goods. Taking the real effect of energy
saving brought about by the technological improﬁement, such as coal and power, as

- well ;as- the: production-and-demand from: market-into-account; -the- investment -of

8mRMB can be taken back entirely within 2.2 years.
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Annex 1 Expert list for the technical renovation

; SN _momm.ﬁmo: Name Office _, Current mvmnmmzm__n. Professional title
! 1 Committee director Gu HuiYuan National construction material trade ' Silicate project Deputy a:moﬁo_.,
) X productivity promotion center _
_ 2 Vice ooi:..&mm Zhao:JieShan Professional committee of cement of. Cement Director
! director:i e Chinese building materials industry
i research association
_ 13 Committee member Zou Xinlong Lufeng Cement Co. Silicate project Vice president
- 4 Committee member Chen Shaolong | Architect Dept., Jinan University Construction material president
5 Committee member Jiao Shuidao Environmental protection institute, Hefei | Environmental project | Chief of institute
e Tt -1 cement design and research academe . :
i 16 Committee member Liao NaiCheng | Construction Material Association in Construction material | chairman
3 . ‘ Shandongprovince
' o I 4 Committee member Chen No.:mS.: China Cement VSK Association = Construction material | Deputy chairman
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Annex 2: Finalized preliminary general design for the proposed technical renovation

1. Project Background
. 1.1 Introduction to Lufeng Co.

Founded in October 1895, Huangshi Lufeng Cement Co. Ltd. (hereafter as the Company)
is located in Tieshan District, Huangshi, and owns limestone and-clay mines and four @3 X
11M shaft kiln production lines. In addition, the supply of copper slag is available locally. With
a brand of “Lufeng”, the company registers an output of PO32.5, PO42.5 and PS32.5 of over
500,000 tons annually, which is popular in Wuhan and the nearby regions and awarded as the
Top Product (“Hongbang Chanpin”) by Wuhan Municipal and the Famous Brand by Hubei
provincial government. As one of the top 10 enterprises in cement industry in Hubei, the
Company has passed certification of 1S09002, and has been credited as an “AAA- grade”
(the highest grade of credlt) customer by the Hubei branch of Agncultural Bank of China for
years.. . ... — _ e . e . .

Since it has been identified as a pre-selected pilot TVE under the Phase | of the UNIDO
project entitled “Energy Conservation and Greenhouse Gas Emissions Reduction in Chinese
Township and Village Enterprises” in 1998, the Company has conducted several technical
renovations onto their two @ 3 X 11M shaft kiln cement production lines, including: 1)
limestone crushing system; 2) utilization of mineralization agents; 3) raw mill; 4). pre-watering
palletizing process system ; 5). non-circulation static phase advancer; 6) dust control; and 7)
clinker fine crushing. As a result, these renovations led to significant energy savings and GHG

emissions:reductians for the Company including 4700 tce, 2.36 million. kWh of electricity, or . . ...

18,328 tons of CO, emissions reduction annually.
1.2 Equipment and production lines before renovation

i. There are four @3 X 11M shaft kiln production lines, besides the No. 1 production
line has installed with a dust extractor, the other three are emitting without any
treatment and cause tremendous pollutlon low productlon efficiency, and large

.. heat consumption. - -
ii. Four pulverizers for raw materials and four ball pulvenzers have been installed
" " with concentric dust extractor, but most of them show an unstable effectiveness,
~ low production efficiency and high electricity consumption.

iii. Proportioning system for raw meal and clinker and the limestone crushing system

are emitting without any treatment.

iv. Clinker crushing and unloading system have dust problems
v, Drying machines and loess dryers, aithough with dust extractors, have space for
improvement, .
- vi. - Housetop of the packaglng workshop has senous dust-problem

T

- 1:3,C,l.irrenttechn_lpal‘lndlcatorsu.f- -.!-'e”k C e Sl e

Output per hour of the clinker machine: 12.0-13.0t/h
Intensity of clinker: ~564MPa

Clinker F-CaQ: ~3.0%

Standard coal consumption of clinker firing: ~130Kgf/t clinker
Total electricity consumption: ~75kWhit cement .

Total labor efficiency: ~1000t!person year i
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1.4 Major existing problems

. 1.4.1. Limestone is about 20mm and too big for grinding. A crusher can grind 20 tons of

2.

2.2 X 7.0M limestone, but 23 tons of 2.2 X 7.5M limestone. To improve the grinding
efficiency and reduce energy consumption, measures will be taken to solve this problem.

1.4.5 Qualified rate for raw meal (TCaO} in the cement company is about 80%, (some
compames can reach =85%).
1.4.3. High coal consumptlon The company has adopted the a raw-matenal activation

technology, but the coal consumption is still 150kg/t, much higher than 1300kg#, the
indicator in the advanced cement companies in China.

1.4.4. Low efficiency of dust collection by using the existiné chimney and sentimendation

raom.

1.4.5 fineness of cement is too coarse, which is about 5-8% of residue on sieve, which is
higher than a well controlled figure for shatt kiln (i.e. 3+1%).

Objectives of the technical renovation

2 1 Techmcal-economlc indicators after renovatlom i
ot Jurovs or EiNAe T
Output per hour of the clinker machine: = 14Uh
“Intensity.of clinker: 53~80MPa ) ¢ v oo ey s s
Clinker F-Ca0: <2.5%
Standard coal consumption of clinker firing: < 130Kg# chnker
Total electricity consumptlon <65kWh/t cement '
Total labor efficiency: ~1000t/person.year
Satisfying all environmental requirements/standards.

Comparing to the best enterprises in China,” Lufeng Company has ‘already some
indicators close to the best indicators, however, it has great energy saving potential in

- standard coal consumption of clinker firing, which can be reduced from™150kg/t to 130kgh, -

and electricity consumption.
2.2 A comparation of the before and after renovation

Table 1. Comparation of the before and after renovation

No. | Indicators [ Unit. | Before |  After | Increase
L w L Productlon scale and products ) N

1 | Clinker - ton 350000 392000 42000

.2 | CementPS 325 . ton : 300000 | 300000 0

3 |CementP.S425 ton 150000 | 200000 50000

4 | Cement PO 425 ton 100000 | 100000 0

Il. Main production equipment -
{-4 shaft kiln production lines® i TERN ST
1 "3><11m ‘ th 125 14.0 6.0
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2 4 crushersfor raw meal®2.2 th 26.0 200 12.0
X6.5m . B B
3 |4 cement grinding ® 22X |y, 150  |18.0 12.0
—
[Il. Total investment for the technical renovation :
y |Investment for technical | 44 5n0pmp 162000 | 620.00
renovation
2 | Newly added circulating fund | 10,000RMB 80.00 80.00
\V. Indicators for clinker per unit
‘Heat consumptionin firing | kd/kg™™ * 14391 130562 © 7| -439
2 fs‘i::;rédard coal consumption in kgt 150 126 24
3 tl'l:\)r?:gl; coal consumption in kgt 191 166 25 T
4 | Investment per ton clinker RMB/t 64.29
V. Indicators for cement per unit
4 ].\nvestment perton cement | RMB/i.- - - - - — | 540
Electricity consumption in _
.2 oroduction kWhit 75 67 8.0 |
V1. Economic evaluation indicators ]
1 Internal rate of return for total o 63 -
investment °
Return period for total static . A
2 | investment e L " 08
3 |Temsofpayment " |year ' 1.0
4 |investmentprofitrate:..., | % ... J. ...  1B44& ... _._| . ..
6 | Investment profit and tax rate | % 62.3 I

3. General design of the technical renovation

3.1 Integrated technical renovation on raw meal and raw material system
i/) Caafde, e oo ut

3.1.1 Use the existing electro-batchmg—belt—scale dosmg system at bottom storeroom,

together with the multi-element analysis instruments and caloric measurement apparatus,

' puilt the mathematics model for fast adjustment of raw material rate, through quick analysis of o

Ca, Fe, Si, Al and caloric in raw material, adjust and control all the supplies flow in time, in
order to realize the control of three rates and mix of the raw material, to guarantee to stability
of rubing the raw material;

3.1.2Presently, qualified rate of raw meal is about 80%,which is at the medium level, while the
advanced factories usually reach 90%-100%. Normally the output will raise about 1 ton / hour

for one machine. when the qualified rate’ of raw material- increase 10%. If the -

pre-homogenizaing field for the lime stone can't be built because of the shortage of fund, the

- raw matefial storehou§e will be reconstructed, the homogenization-diversion equipment will

be added, the raw material homogenization coefficient will - be increased, then the
multiplication of raw material homogenization will be increased 2 to 4 times, to ensure that the
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qualification rate of raw material entering the kiln is 200%; '

. 3.'1.3Improve and complete the existing lime stone broken system, transform the original

vertical scroll type breaker into ultra-fine broken CXL®1000x1200; meanwhile make
necessary adjustment to the grinding body gradation, loading capacity, the circulation load
rate of the powder selection machine, etc., reduce the amount of sieve residue of 0.20mm
square hote sieve, to improve the buming capacity of the raw material;

3.1.4Raw material dosing system: change the original iow silicon high iron scheme (KH: 0.91,

SM: 1.9, P:1.2) to high silicon low iron ‘scheme (KH: 0.94, SM: 2.3, P: 1.4) ; increase’

multi-element X fluorescence analysis instruments and oxygen bomb calorlmeter make
technical renovation ta the timing belt balance and weightless | balance to form the rate mixing
control and improve the raw material quality; ™

3.1.5Transform the mill and the powder selection machine. The existing ®4.0M centrifugal
powder selection machine is the first generation product, having low efficiency in powder
selection and hard controllability. At present the newly built factory or the technical renovation
project usually adopts high-efficient rotary powder selection machine. The efficiency of
selecting can increase to about 80% from the original 50% after the technical renovation;.

3.1.6Gradation adjustment of inner balls and forging and technical application of activated
I|n|ng board .

..:' . . . e . .J . -

The analys:s data of the lrme stone ore from this factory reveals that there is a large portion
of coarse crystalline marble rock which, although belongs to the carbonic acid rock, affects
the calcinations quality of clinker because it is hard to grind and to melt to join the solid state
reaction when in the kiln. And there will be more free calcium oxide and silicon dioxide
remaining in the clinker which lowers the quality of clinker and stability of the cement.
Therefore it is necessary to carry out the technical renovation in the whole system including

the powder selection machlne to improve the burmng capacity cif raw materlal and reduce the .

burnt heat

3. 7l\7hll energy-conservatlon Adopt a pole changmg start crrcllng ‘motor to reduce the

starting electric current, which will conserve the energy up to 5%.
3.2 Technical renovation on burning system

3.2.1Perfect the prewetting nodulizing system

Fully utilize the overflowing and voltage—atalpplzmg funqllon gf the existing flow-stabilizing
storehouse, ensure the stability 'of raw material level in it; the' stabilizing reamer adopts the
measures as changing-speed and changing pitch of screws and diameter, to ensure the
voltage-stabilizing, the flow-stabilizing and the buffering functions of the"discharging system.
The raw meal flow measurement equipment adopts the drift scale with 3-piont suspension,
the water measurement adopts the frequency control to control the bump; use the computer
system to control the whole material and water system, to enable the automatic production.
Make proper improvement to double-shaft agitator and nodule maker: adopting the electric
combination scraper, clearing the plate bottom, and improve the edge doctor, to realize the
whole plate nodulizing and the percent of balls with dlameters of 4-7mm above 90% Adopt he
quick calcinations technology and save the coalup to'5%." 1

- 3.2.2., Distributing Device: ., - . . e e s e -

Replace the exlstlng worm gear worm moderatmg machme transmrttrng dlstnbutlng devrce
with new-type device; eliminating the inclined fire in SVKs due to the unevenness in the
distributed material in the original device; meantime adopt the central-distributing for the new
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device. With no encrustation generating and no mechanical breakdown, the normal running
rate of the' klln system is raised.

3.2.3Adopt the energy-conserving kiln lining technology, strengthen the heat-keeping
capacity of the kiln, decrease the temperature difference between sections, to improve the
calcination quality through conserving the energy. The application of this technology can
reduce the heat consumption of the clinker o 500—800kj/kgel, saving the coal up to 10~
20%.At the same time, because the distributed coal is reduced, the ventilation is improved,

. the calcinations is speed up, which all contribute to clinker production rmprovement and the

stability ‘of quality. This technology is one of the “500 energy-saving technologies”
recommended by the former State Economic and Trade Commission’, planfing commission ,
State Scientific and Technical Commission jointly (Certificate Number: JNCPN941277).

3.2.4lmprovement of the unloading system

At present the fine-toothed comb in tower-style unloading system has small ventilating area
{only 40%) and has poor capacity in breaking the material and arch, which affects the clinker
quality and production in some way. Replace the existing unloading machine with the new
equipment with changeable toothed comb. In this way the breaking capacity is improved, the

-. dropping.of the material is-balanced in the vertical kiln section, the unloading is smoothened,

and consequently there will be less kiln blocking, etc. Meanwhile since the ventilating area is
increased to 56%, there is less obstruction in ventilation and the section temperature field in
the kiln becomes mare even, more steady, which helps a lot in improving the clinker quality
and realizing the good-quality-and-high-output.

3.25Use ihe frequency converter related energy—conservatron scheme. Adopt the AC
frequency controlhng fan energy-savmg techpolpgy to save the eIectncrty up to 5- 10%. .

3.3 Technical Renovation'of cement grinding system . .~ © ..

The cement milling system lacks the effective measuring control of the fly ash, the granules
in the cement product being too large, the milling efficiency being too low, and only the low
grade cement can be produced. So to adopt an inner screener technology and use the
new-type high-efficient rotor powder selection machine to improve the milling efficiency and to
meet the requirement for the cement product quality in the new standard.

3.3.1Technical renovation of the clinker breaker, © 7 ¥ i

Current[y the PCBOOX 400 high thin breaker is used wrth passable ‘graniules (the size of
granule in breakmg ssmm) But it costs high {one new pair of hammer heads per month on
average) and the broken grain becomes larger gradually with the wearing of the hammer
head, which influences the control of the grain of milling material and the milling output. The
PSL type spraying breaker uses no hammer head and the grain size will be consistent
(s3mm. particle size distribution290%). What's more the maintenance is ssmple and cost is
low (only 1/3 of the tradrtlonal breaker.) -

P L ¢ )
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3. 3 2. Techmcal renovatron of the powder seleptlon machme

The exrstrng centrrfugal powder selectron machlne has |ow efr crency (only about 40%)
which has already restricted the full play of system capacity. Especially with the
implementation of the new standard for cement, the cement product is required to have
fineness and specific surface area. Currently the output is only about 12t/h, which affects the
continuous and normal calcinations of clinkers. The high-efficient rotor type powder selection

A ket
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- diversion equipment o' improve the cement homogerrelty' and redice the détiation .

" machine can éreéﬂy'irﬁbrove' the efficiency of the powder selection (usually more than 85%),

the fineness easy to control and the cement intensity being improved with the distribution of
cement grain gradation adjustable. Using this selection machine will increase the output up to
16t/h from the existing 12t/h and reduce the power consumption to about 28kWh/t cement
from the existing 35kwh/t. Meantime the match with the calcination capacity of the vertical kiln
is guaranteed.

3.3.3 Cement homogenization

Make homogemzatlon renovation to the 4 cement storehouse using the homogemzatlon A

3.3.4 Use the grinding aid technology to reduce the amount of clinker 10- 20%;
3.3.5 Use fly ash , slag , copper slay, reduce dregs from steel factory extensively to
economize mine resources and land resource; : ‘

Mill energy-conservation: adopting a pole changing start circling motor to reduce the
starting electric current, saving energy up to 5%;

3.3.6

T T S S S i e

3.4 Gther parts

3.4.1Technological transformation of environmental protection:

Take environmental protection transformation to the four vertical kiln in the factory and the
other dust generating spots. Adopt the non-motive combination dust collector. The reduced
smoke and dust of four vertical kiln will be 120,000 ton and the reclaimed cement 8000- 1000
tons. -

34. 2 Enlgrge the Ioose packed cement storehouse to heve the capacuty of stonng 150 000 )
“ton annually _

3.4.3 Cement physical examination:

According to the new cement standard requirement, there should be pressure resistance
test for the pressure testing machine with numerical control device. This time the
techinological transformation plans to use ylodei HY 30 mecjlan:cal fuIl-automatlc cement
pressure testmg machine. : :

: 3;4.4;31—5:7!?’__[9r_r19§e.the clean production technology-in a comprehensive-way-*' e e e

Table 2. Measures on the technical renovation for energy efficiency in Lufeng Cement Co.

SN Contents Status before Status after EE effects Direct
renovation renovation benefits
1 the lime output increased Increasing the | Improve.
stone /machine hour output production the output
ele-circling 25 tons per | /machine hour | while reducing | to 60% .
- breaking-- v }--hour- - - . 40 - tons per-|- the— -~~~ S i
system hour consumption
2 Homogeniz Entering  kiln Improved Energy-conser | consumpti
ation Te =70% raw material | vationis 5% on
technology quality reduction
in the TC =90% 3-5%.
storehouse
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3 The raw Low  output Improved Electricity
meal  mill /machine hour output conservation
renovation Imachine hour 5%
26 tons per
hour 29 tons per
hour
4 Prewetting Low Improve  the Energy-conser
| nodulizing | production of | output vation is 2-
C T R TEE T il Fnodule T n 5% L
5 | The | poor heat | The Energy-conser
energy-con | keeping temperature of | wvation is 10-
serving capacity kiln  wall is 15%
related kiln lower than 50
lining degrees
technology
6 Comprehe low  output, Reduce the | Reduce the | Raise the
nsive high heat rate heat rate, clinker 439KJ output to
" renovation” | o improve -~ the:| — o 10- 20%
of the output
mechanical
shaft kiln
7 Comprehe Serious dust | Add the | Save Improve
| nsive pollution equipments , | electricity and | the
treatment such as | coal, save the | environme
technology electric dust’ | raw  materials | ntal
of  smoke removal ,efc. 5-10% condition
~anddust ...} ..o T - {not
’ ' including
--drying
dust
removal)
8 The low output improve the Save electric
cement 15 tons per output 5%
making hour 18 .tons .per’ | o, .. .
L hour’ T
9 | Technologi | transformation | Improve the | . .
“cal . of some | capacity ' ’
transformat equipments
ion of the
cement
loose
packing
system oo .
10 | Add the | Dated Relatively Improve  the
laboratory | advanced process
" equipment ™ | R "I efficienicy” T
s .
. ! ‘
- - R emrim, ...n.,-' U ot s




4. Environmental protectioq, safety and sanitation, and human resources

4.1 Environment protection:

4.1.1Huangshi Lufeng Cement Co. Ltd. lies in the iron mountain area of Huangshi,
with a sparse population nearby. The main pollutants are the dust from the workshop
and the exhaust gas. The dust pollution treatment has been taken into full
consideration when setting up the factory, adopting the dust collecting device in the
main workshop and taking dust treatment to breaking system;-drying systemand
grinding system using the high voltage electrostatic dust collector. The technological
transformation has taken the dust treatment into full consideration; conducting dust
treatment to the vertical kiln using the combinatory electric dust collector and the
discharge after treatment meets the national second grade standard requirement
(<100mg/ m3 ). At the same time, conduct necessary control and treatment to the
other dust generating spots to ensure that the treatment of both workshop dust and
" discharged dust meets the standard requirements. ' '

4.1.2 Waste water treatment:

Conduct the clean and oil separation treatment to the cooled water,
make recycle use of the waste water after treatment instead of draining it
outside. Take separation operation to the waste water gathered from the
smoke and dust of the vertical kiln, mud of high. density entering the
pre-wetting machine for nodulizing use and the clean water entering the

. water tank upon the kiln for recycling use, not being drained outside. = °
4.1.3 Noise treatment; :
The noise mainly comes from the mill and air-blower. The sound
insulation design has been adopted to the mill house, load operating and the
air-blower chamber in the vertical kiln. The technological transformation also
plans to green tpﬁ_factory,'pfaqting trees outside of the mill house, forming
the sound barrier. i o

e e R L R o B R

4.2 Security and industrial hygiene

-The security and industrial hygiene is ensured through making corresponding measure and

detailed rules according to the laws and regulations of the countries and the actual production
conditions. This technical transformation pays a lot of attention to the workshop sections

where accidents occur most likely in the cement factory, such as calcinations in the vertica

kiln, etc and will perfect the pre-warning system‘based on the existing one. - ‘
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4.3 Staff:

After the technological transformation the total number of workers in the factory will not vary,
neither does the organization. Only part of the posts will be adjusted. Therefore there’s no
need for re-compiling the staff's form. Considering the increase of the economic benefit after
the transformation, there will be proper raise in the salary per capita through the whaole factory,
referring to the payroll level determined by the higher administrative offices. '

! T D ' .
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5.1 Investment estimate:

5.1.1 Investment estimate and construction:

: Project Amount {10,000 RMB} %
Total 230 100
“Technological renovation 4.0 : 1.74
Equipment purchasing 163.6 71.13
Installation 18.4 8.00
Other expenses 44.0 ’ 19.13
o 7 51.2 Estimation basis i

Technological transformation project:

a) Estimated based upon the materials offered by relevant specialties
and price of local material.

b} Equipment purchasing:

Estimate the prices one by one according to the manufacturer's newest
e - guotation-and -national statistical prices of some equipments.

c)installing the project: Draw 12% of the equipment cost.

d} Equipment transportation fee and other cost: Draw 6% of the
equipment cost.

€) The expenses of other projects: the basic, preparative fee | is 8% of the
sum of the first part and the second part.

PETeTarN - A,

Overall budgetaw estnmatlon

The project Budgetary estimate value {ten thousand yuan}
SN and o

expenses Technological ' Equipment | Projest ther "| Total
name renovation project . quip Installation’ lexpenses value

- "" “\": N “Gross P “f-:’.{_"' ‘..“,h + Tt ’ Liss (o R ok uE“-'JJ,l BT PR —d e
investment
of capital 4.0 163.6 184 44.0 230.00
construction ]
poreenage | qe 7113 | 8.00 19.13 | 100.00

) ! ottt th g - o

‘expenses ‘

e '\j - 1\ -.:: l"-for,theﬁrst';“r\: - 4-00 ’ “ 163.6 : ’18.50‘ Rl
part ‘ .
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(1}

The raw
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" homogeniza®
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0.40

@ .
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lining ~

34.00 |

412
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vertical kiln
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system

0.84

(5)

vertical kiln

-air blasting

system. . . .
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1.30
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Vertical kiln
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3.00

44.0

4.2

 Expenses
. ,.A.[n the - -—

second part

1'*« .

-27.0

(1)

Survey and
design
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~ 1 'employee . '
(3) {raining - 3.0
: expense

The factory |
4) greening 100

3 budgetary N ' 17
. - expense I I - e i e e oo J

6. Financing and economics evaluation

6.1 Financing:

6.1.1 Gross investment for renovation: 2.7 million RMB
i Among them: Investment for technical renovation: 2.3 million. RMB
! Newly supplemented circulating fund: 0.4 million RMB
Currently the interest in construction period and the regulatory tax in fixed
fund investment are not taken into consideration (which is zero).

6.1.2 Capital source:

Special fund for GEF/UNDP energy-conservation and greenhouse gas
. emission reduction project: 70, 000USD (600,000 RMB )
Kep el Self-raised fund of enterprise’s (including the newly supplemented circulating
" fund):"8,000,000 RMB

6.1.3 Fund application:

All the invesiment will be put into use in the first year. The technological
- renovation lasts 4 months and when completed the designed output and the
~ technical standard requirements should be fulfilled in the same year.

.y

L

6. 2 PrOJect econor;uc evaluatlon

6 2.1 Benef t analysas of energy—conservat:on

Through the above 'technological renovation, together with the effective
technical management, there will be the following estimated resuit;

a) Coal saved: 4 x (150-126 ) x 14.2t/h x 7000h= 9542.4 tcely .
Converted raw,coal: 95424 x 7000/5300'=12603 fonsly

'b) Electncuty saved (assumlng the cement output to be 500,000 tons per.
o oyean . e -

(75-67) X 500000 -4000000 KWh per year

Assuming the coal consumption for generating electricity is 398gce/kWh,

1592 tce can be saved, which is 2103 tons of converted raw coal.

¢) Assuming the coal costs 300 RMB per ton, the saved coal expenses

- each year will be 3.78 million RMB,




~ d) CO, emissions reduction: (12603+2103) XO 65X 44/ 12=35049 tons
per year

6.2.2 Economic evaluation:

With the total project fund of 2.3 million RMB, an increased annual output of

50000 tons of cement, 12603tce and 4,000,000 KwWh of electricity saved

annually; there will be obvious energy-conserving benefits. Enterprises will

- pay off the entire loan within one year; the inside benefit rate of the-

" increment whole investment is 63% and the reclalmlng period of static- whole
investment will be 2. 2years
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Annex 3 List of equipment required

Equipment / material

No{ Project Equipment capacity Supplier
, name . - N
) Wuxi Hushan Energy
.. Storerocom spring .. . .
Homogenizing of |. . . Coefficient is greater Conservation Co.
L raw meal N ‘homogenizing - fhan 3 _ Jiangsu
equipment (4 sets) &
9 Limestone D 250%1000 extra-fine 60t /h Nanjing Xuanli
crusher (2 sets) Cement Co.
700 high efficiency Wuxi:Hushan Energy
Grinding of raw| rotor type Conservation Co.,
3 o 40t/h ; .
- | meal classification Jiangsu
machine (4 sets)
Material . .
ateria - |-..Unbralu-shape.. - e e .Nanjing Xuanli
4 | distributor ‘of ) 20t/h
, distrrbutor (4 sets) Cement Co.
SVK
Silicon-calcium ..
.. , Henan Mixian
. Energy efficient type plate’ s thermal \ .
5 § lining .. . . . Fire-resistent
lining (4 sets) conductivity 1is less Material Plant
than 0.047W/ (M. K)
6. | Unloading system Unloading tower comb | Yentilation -area more | Nanjing Xuanli
' & sy {4 sets) than 55% Cement Co.
! Frequency and Speed Wuhan Industrial
7 | Blasting system .. ‘ \ .
‘m"“ﬂv'g ysLem. -Adjustor (2 sets) -|- - ~ e - o= |-University
. e s i u
Crushing of | PSLjet~¢crusher ( 4 Jiangs ?ancheng
8 . 20t/h Kehang Envircnment
clinker sets) . \
Engineering Co
Classification high efflcle?cy ro?or Jiangsu Yancheng
9 . type classification 25t/h Kehang Environment
machine . . -
machine (4 sets) Engineering Co.

‘ ) - _ Wuxi Hushan Energy
10| Homogenizin Storercom spring | Coefficient greater Conservation Co.,
. gg homogenizer (4 sets) |than3 . .. _ |. Jiangsu

Concentric electroni : , . . .
11| bust collecting | dust collector ¢ 4 | DSt intensity more | Hainan Sanya Tianya
& : than 100mg/m3 Cement Co.
: sets)
_ . =
300-type automatic gézzizztion uxl
12| Lab compression testing

machine, 1 set

Precision level 1

Material Equipment
Co.

mp e e e [
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Annex 4 Construction design of thermal shaft kiln
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Annex 5 Training Report

In line with the plan of energy sziving and GHG reduction project of Lufeng Cement Co.
Ltd. ,Huangshi, the staff of concerning departments and posts in Lufeng Co. Ltd. received
technical trainings.

Activity 1 Technological Training on Batching Scheme with High Si and Low Fe
Date: 8” Sel;témber- 1# i\Iovember, 2005.-“ T
l;érfizipatmg team meﬂ;be}éz Zhaoweici, Liu weﬂmihg and Chen wenxin
Qutcome:

®  Training Materials of Batching Scheme with High Si and Low Fe (Progress Report

of Phase II);
@  Calcinations Technology Training Record of Batchmg Scheme with H1gh Si'and
e .LOWFQ(Table 1,)» T U N T R L PR P P

Contents:

@  Propose the batching scheme with high Si and low Fe according to the traits of raw fuels
of Huangshi Hubei province: KH: 0. 94:1:0 02; H: 23%0.1; P: 140.1

0 Propose the essential of 1mp1ementat10n of the clinker scheme with pre-condttlon of heat
control <910Kcal/kgcl '

e - - e .--‘- ey ' o

AT R REINT T
® Enhance the pre~blend1ng and condltlonmg of the raw fuels

® Improve the eligible rate of finished meal (>=80%)
® Guarantee the accuracy and stability of that scheme.

Results . \ Ge e : !;’:h o

IRTR AR T

Through. the . on-site technologmal training and exchange. of views, the concerning
patticipants have already mastered the implementation and control methods for the process
such as scheme calculation, meal control, clinker calcinations and cement manufacturing of
the batching scheme with high Si and low Fe, and have obtained initial fruits in the practice.

Activity2  Technology Training on Calcinations Operatioi_:!j_.of Shaft Kiln with Energy

Saving Kiln Liner
Date: 8" October-1* November 2005
Participating team members: Zhaoweici, Jiangzhigan, Liuwenming and Chenwenxin

Venue: Huangshi Hubei Province




Qutcome:

®  Technological Training Materials of Calcinations Operation of Shaft Kiln with Energy
Saving Kiln Liner (Progress Report of Phase II);

®  Technical training Record on Calcinations Operation of Shaft Kiln with Energy Saving
Kiin Liner (Table 2).

Contents: N 2oL e g

B R S

@ _ Propose a proper calcinations scheme for operation ... ___.

® Strengthen the control of kiln “three balance” according to the calcinations requirement
of the batching scheme with high Si and low Fe and the technical traits of Lufeng
Cement Co. Ltd,

® Enhance ventilation and ball-up quality
i . \ e | { - | . " - N
® 'Make great 1mprovement in the productlon and quallty of k11n as well as the energy

consumptlon Tevel.
Results:

Trough the on-site technological training and exchange of views, the concerning staff have
mastered control method and operation during the clinker calcinations process with batching
scheme of high Si and low Fe. In practice, thanks to the use of the fitting refractory kiln liner _
for energy saving, the section temperature difference between the center and edge inside the
kiln-is reduced; the calcinations temperature of the" edge is raised (1400°C in real test), the
perfect synchronal calcinations of raw meal nodule on the edge is made, these result in the
reduction of heat distribution and the free lime of clinker and the improvement of the qﬁality
of clinker.

Activity 3 Relevant Training on Energy Saving Technology

Date:*Sﬂ‘-Octobcréif“-»Novemben 2005 - T T e
Participating team members: Zhaoweici, Liuwenming and Chen wenxin
Outcome:

® Training Materials of Energy Savmg and Clean Productlon of Cement Technology
‘(Progress Report of Phase II); 3 EAN

@ ‘Fraining-Record-on Energy Saving and Clean Productiorrof Cement ‘Technology(Table
3). S '

Contents:

®  Train the staff on the application of energy saving equipments in line with traits and
requirements of the energy_saving:gquf'p_men_ts chosen in the technical improvement

ducdiiact e W e Lo S oy e e N

r‘\'




design for energy saving

® Make the. staff master the operation. system of energy saving.equipments in order to R
exert the energy saving effect and potential of those equipments.

Results:

Through the training to the technicians and staff of concerning post, with the integration of
installation and debugging of the energy saving equipments, the energy saving amounts have
cotne out gradually, and reached the expected results,
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Huangshi Lufeng Cement Co. Ltd.

LETTER OF ACCEPTANCE

October 15, 2006
To whom it may concern

This ts to confirm, on behalf of the plant, Huangshi Lufeng Cement Co. Ltd., that the technical
consulting and engineering services stipulated in the GEF/UNIDO contract (Contract No. ) for our
technical renovation project for energy efficiency has been fully delivered by the contractor,
Chaoyang Heavy Machinery Group Import and Export Ltd. Co. and has been duly accepted by the
cement company. The project has been fully completed and operating smoothly thanks to the
hardworking Qf‘the contractor. Servies delivered including the following:

1. Devise a preliminary design for the proposed renovation
2. Propose a list of equipment required

3. Review and evaluate the design and drawings

4. Retrotit the shaft kiln P i

S Provide training ﬁ%}%

6. Provide on-site technical suppf k

For the cement company: _ Hiburathi L]

Signature of the legal representatives:




