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~ The accomplishment of the contractor 1s a joint effort of TCDRI and Zhejiang Shenhe
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INTRODUCTION AND ACKNOWLEDGMENT

Introduction

This final report submitted to the United Nations Industrial Development
Organization (UNIDO) prepared by the Tianjin Cement Industry Design and Research
Institute (TCDRI) as the contractor according to the requirements of contract of
“EG/CPR/99/G31-Energy Conservation and GHG Emissions Reduction in Chinese
TVES-Design of Waste Heat Power Plant for Zhejiang Shenhe Cement
Company-Contract No.04/129” between UNIDO and TCDRI. This final report is a
summary of works and activities in the design of waste heat power plant for Zhejiang

Shenhe Cement Company.

Acknowledgement:

Cement Company. Here, we would like to thank all the participants for their hard
work and contribution 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 design
of waste heat power plant for Zhejiang Shenhe Cement Company becomes a

challenge and interesting task.
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SUMMARY

Overview

Zhejiang Shenhe Cement Company 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 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 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 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. 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.

Zhejiang Shenhe Cement Company, established in 1976, 1s located in Heshan Town,
Tongxiang Municipal, Zhejiang Province. Trough many time technical reformations,
especially two large-scale reformations in 2000 and 2003, production capacity

increases greatly, the company becomes a large-scale cement enterprise. Besides two
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shaft kiln lines, the company owns two new dry-process production lines of ¢4.0X
60m and & 3.2 X50m. Annual output is more than 2 million ton P.0O42.5 and
P.0O32.5 ordinary portland cement; the company owns more than 730 staff, in which

more than 150 are technicians.

With the world population increase and rapid 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. So in 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.

TCDRI recognizes that this contract is a critically 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 operated smoothly and steadily, with no adverse
effects on cement production. Operation of the power plants has reached 95%
relatively to the cement production lines.

» In addition, the waste heat power plant is 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 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.
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A design is a part of important content of earlier stage for a project, and an important
basis for investment. A design 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:

» Adopt mature and reliable process and equipment and avoid failures exposed in

similar projects.
» Advocate advanced technology and adopt advanced technical scheme to decrease

the operation cost and renovation investment.

v

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

» Domestic equipments and parts shall be adopted in principal, and key parts can be
imported.

»> DCS computer control system shall be adopted for the process control of main
and auxiliary equipment of the power station to ensure the reliability.

» Carry out relevant state and local stipulations, standards and laws concerning
environmental protection, labor safety, metering and fire fighting.

» Under this principle we selected reasonable running parameters which could not

only make full use of waste heat in the cement plant, but also no effects on the

normal production, the selection of main equipments which has satisfied Chinese

standard equipments with ripe technology.
Technical scheme and main equipment medel determination

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:

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

condition after reformation: 60000m’h (normal) —350°CN100°C which contents

about 1532x10k)/h heat.

b. Kiln inlet preheater waste heat condition: 180000m*h (normal) —320°CN225C
(Exhaust gas is planned for raw meal drying, the temperature is determined by

cement process) , which contents about 2542x 10%kJ/h heat.

When in normal operation the power station should not feed power to outside

network.

The pure waste heat power station construction and operation shall not affect cement

production. , ‘

The pure waste heat power station system and equipment selection should follow

“mature & reliable operation, advanced technology, low investment and high

efficiency”. |

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.

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 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.

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.

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.

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 nto consideration of cement production kiln outlet and inlet waste heat

resources distribution conditions, and satisfying the precondition of “stability,
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reliability, advanced technology and mnot 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 3SMW.

One waste heat boiler called AQC boiler is arranged between kiln outlet cooler
middle stage and kiln outlet EP. The original cooler exhaust pipeling 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-110C 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 1.25MPa-300°C over-heat steam.

One N3-12 condensing turbine generator set is selected to match the two waste heat

boilers.

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 generation 10°%kWh 2094
| 5 | Annual power supply 10°kWh 1843
6 | Annual power purchase 10%kWh 1935
reduction
7 | Per ton clinker waste heat kWh/t 28.5

power generation amount
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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

-6-
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No. Technical designation Unit Indexes Remarks
12 | 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 IO4kWh/person *a 123.2
14 | Investment estimation
Total estimation of fixed 10* Yuan 1776
assets investment
Among which: construction 10* Yuan 234.33
Equipment expenses 10* Yuan 1097.76
Installation 10* Yuan 252.25
Other expenses 10* Yuan 191.18
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 % 3471
Cost of power generation Yuan/kWh 0.130 Excluding tax
Work plan

The contract has been fulfilled within twelve-month, and the waste heat power plant

for the company has been commissioned and has been operated smoothly since
March,25.2005.
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Refer to the attached file: CERTIFICATE for SUCCESSFUL COMPLETION OF
THE PERFORMANCE TEST ‘

Task fulfilled

The detailed brief of the tasks accomplishment are listed as following:

Task 1: Briefing and Kickoff Meeting

As requested by UNIDO, our team leader (Mr. Zhangfu) has visited the Project Area
for one day for briefing. And at the outset of the project, TCDRI has collaborated with
UNIDO’s resident representative to finalize the project details duning briefing and
kickoff meeting among UNIDO, TCDRI and the Shenhe Company. The meeting has
been fulfilled in March 13,2004 in the project area for the Design of Waste Heat
Power Plant for the Company, the specific agenda items has been satisfied as follows:
» Design team introductions (preformed by TCDRI);

» Specific sub-contract objectives (preformed by TCDRI and Company);

» Project time lines and milestones (preformed by TCDRI and Company);

» Discuss the submission of drawings and documents (preformed by TCDRI).

Refer to the attached file: CERTIFICATE for BRIEFING & KICKOFF MEETING
FULFILLED

Task 2: Consultation with the Company

The consultation between the company and TCDRI has been fulfilled in March

24,2004 in the project area and Tianjin for the Design of Waste Heat Power Plant for

the Company, the main objectives of the consultation are as follows:

» Identifying key existing information in Shenhe Company (preformed by TCDRI
and Company);

» Confirm the technical proposal (preformed by TCDRI and Company);

» Confirm the project time lines and milestones (preformed by TCDRI and
Company);

» Identify other technical barriers (preformed by TCDRI and Company).

Refer to the attached file: CERTIFICATE for CONSUTATION WITH THE
COMPANY

Task 3 & Task 4: Conduct a comprehensive feasibility study of the proposed
waste heat power plant for approval and Evaluated by the government
The comprehensive feasibility study of the Waste Heat Power Plant for the Company
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has been accepted as per the applicable Chinese laws and regulations a well as
relevant requirements for technical renovation projects on Nov.8,2004.

TCDRI has invited the Company and its designated experts to review and evaluate the
feasibility study, design, and drawings and later the feasibility report has been
approval by the Zhejiang Jiaxing Economy & Trade Commission.

In accordance with attached file:

»  {Reply to feasibility report for the Pure-low Temperature Waste Heat Power
Station Project (3MW) of Zhejiang Shenhe Cement Company) (No. 2004-86)

» CERTIFICATE for RECEIVED THE FEASIBILITY STUDY REPORT

Task 5: Propose to the Company a list of main equipments for the power plant

TCDRI has submitted the proposed list of equipments for the power plant as follows:

No | Equipment name and mode! | Quantity Main technical parameter
I [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 |3MW generator 1 |model: QF3—2
rated power: IMW
rated rotation speed: 3000t/min
outgoing voltage: 6300V
3 [Kiln inlet waste heat boiler | 1 |Inlet gas amount: 180000m’/h

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

Outlet gas temperature: ~ 225C

Steam amount: 14.2t/h—1.25MPa
—300C
Water supply parameter: 14.6t/h—110°C
.ITotal leakage: 3%

Arrangement : open

4 |Kiln outlet waste heat] 1 |Inlet gasamount: 60000m’/h

boiler Inlet gas temperature: ~ 360°C

Inlet gas dust concentration: <30g/m’
Outlet gas temperature: 100°C
9.
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No | Equipment name and model | Quantity Main technical parameter

Stage 1 (steam)

Steam parameter: 4.98t/h—1.25MPa—300C
Water supply temperature:  5.13t¢/h—110C
Stage Ii water temperature : 19.73t/h—110°C

Water supply temperature: 40°C
Total leakage: 5%
Arrangement : open

5 | Deacrator and water tank 1 |[Model : SCY20
Working pressure: 0.0926MPa
Work temperature: 45C
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

Task 6: Provide on-site personnel with relevant expertise as and when required
by the Company

After the contract come into force, TCDRI has appointed Mr. Wangyi as the designing
manager and his name has been communicated in writing to the Shenhe company, to

superintend the carrying out of the works both in home office and in site.

The TCDRI has dispatched the SV to the site which includes structure engineer,
electrical engineer, water treating engineer and others along with the construction
progress of the plant, and the SV dispatched by TCDRI has satisfied the requirements

in site.

Refer to the attached file: CERTIFICATE for DISPATCHING SV TO THE SITE
ALONG WITH THE CONSTRUCTION PROGRESS '

Task 7: Ensure the approval of the design of the power plant by the local power
authority and other relevant government agencies

At the present, TCDRI has obtained the qualification on designing .of the power plant
engineering. The certificates that TCDRI commanded involves "Grade B Certificate
on Waste-heat Generation Engineering Design" and the "Conformity of Quality
System Certification ISO 9000".

-10-
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The technical proposal prepared by TCDRI has satisfied the national a long-term

major economy policy.

Base on above certifications and ripe experience, the local power authority and other

relevant government agencies has approved the design of the power plant.

The drawings and documents of Waste Heat Power Plant has been accepted as per
requirement by the Company on Dec.1,2004.

In accordance with attached file:

» CERTIFICATE for RECEIVED DRAWINGS AND DOCUMENTS

»  {THE DRAWINGS AND DOCUMENTS LIST PROVIEDE BY TCDRI»

Task 8: Assist the Company in the start-up and commissioning of the plant which
will be contracted to a qualified third party by the Company

TCDRI has assisted the company in the start-up and commissioning of the plant after
the respective section was ready, and in site TCDRI has cooperated with the other

party successfully.

TCDRI has provided the document of the power plant start-up and commissioning

procedure to the company.

In accordance with attached file: {The power plant start-up and commissioning

procedure) prepared by TCDRL

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 generation 10°kWh 2094
5 | Annual power supply 10'kWh 1843
6 | Annual power purchase 10°%kWh 1935

reduction
7 | Per ton clinker waste heat KWhit 28.5
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No. Technical designation Unit Indexes Remarks
power 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 21
Among which: worker person 17
Management personnel person 4
13 | Labor productivity
Total 104kWh/person *a 99.7
Worker 10*kWh/person * a 123.2
14 i Investment estimation
Total estimation of fixed 104 Yuan 1776
assets investment
Among which: construction 10* Yuan 234.33
Equipment expenses 10* Yuan 1097.76
Installation 10* Yuan 252.25
Other expenses 10° Yuan 191.18
15 | Economic benefits
Investment recovery period Year 3.63 Including
{(before taxation) construction
period
Investment recovery period Year 471 Including
(after taxation) construction
period
Investment profit ratio % 34,71
Cost of power generation Yuan/kWh 0.130 Excluding tax

-12-
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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 has

been guaranteed.

A

The Project funds are available.

Y

Zhejiang Shenhe Cement Company has a staff team with abundant project

construction, production and management experiences.

(2) The project design has followed the principal of “reliable production, advanced
technology, low energy consumption and investment”. The power waste heat power
design 1is the masterpiece based on the achievements of TCDRI, it lays solid

foundation for the implementation of the project.

(3) The project has recovered large amount waste heat discharged from cement
production process, it achieved not only fuel saving but also environment protection,

it will contribute to sustained development.

(4) The project implementation carried out relevant state and local stipulations,
standards and laws concerning environmental protection, labor safety, metering and
fire fighting.
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ANNEX B:ATTACHED DRAWING

The Final Report for:
United Nations Industrial Development Organization

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Design of Waste Heat Power Plant for Zhejiang Shenhe Cemnet Company

Contract No: 04/129
Project No: EG/CPR/99/G31

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

OCTOBER 18, 2005

Tianjin Cement Industry Design and Research Institute{ TCDRI)
Beichen District, No.! YinHeBeiDao
Tianjin 300400, P.R.China
Tel: +86-22-26915681 http://www.tedri,.com.cn
Fax:+86-22-26399571 E-mail: Wangyi@tedri.cont.cn
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General Layout

Therquynamic System Diagram of power Station
Thermodynamic System Diagram of Turbine & Generator Section
Turbine & Generator Section £0.000 Plan

Turbine & Generator Section Operation Leve! Plan

Turbine & Generator Section 1-1Section

Thermodynamic System Diagram of AQC Waste Heat Boiler
AQC Waste Heat Boiler 5.000 Plan

AQC Waste Heat Boiler 1-1Section

AQC Waste Heat Boiler 2-2Section

Thermodynamic System Diagram of SP Waste Heat Boiler

SP Waste Heat Boiler Operation Level Plan

SP Waste Heat Boiler 1-1Section

System Diagram of Station Qutdoor Piping Network

General layout of Station Outdoor Piping Network

Piping Support layout of Station Ouidoar Piping Netwark

Flow sheet of Water Supply and Drainage of Power Station
Flow sheet of Water Treating Section

Water Treating Section+0.000 Plan

Water Treating Section 1-1Section

Flow sheet of Circulating Water Pump Section & Cooling Tower
-0.500 &+0.000 Plan of Circulating Water Pump Section & Cooling Tower
3.500 Plan of Circulating Water Pump Section & Cooling Tower
1-1 Section of Circulating Water Pump Section & Ceoling Tower
2-2 Section of Circulating Water Pump Section & Cooling Tower
High Tension Distribution Systerm Diagram
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Single Line Diagram of Computer Controf System
Layout of Power Station Controi Room
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Instrument Flow Sheet of Turbine & Generator Section




B LA B

b

i e - -

REAFA

G

e e iy b e e e - s ———— ey = —

12 |FRSHAR

1| AR

10 |ZERBEF  [£X1).251/h-~1.25MPo( RE}-307C

9 |EARABP XRS50t /h-1.254Po( RE)-330T

8 [WAR * |0=1215m 3 /h H=50m

7 |BRBAR 0=25m3 /n H=270m

6 |Bazd 0=25t/h

5 |B5E

4 |REAF 0=25m3/h H=50m

2 |Rel OFJ-5-2

1 [RER N3-112

pe| 4 | 2esressy 5
B E T U

¥ E TRE® g 9ARaERORIS00/0 e FaR e RASA _

FH |  : o

PRI a/%.li-léf SHERESHE

# it 550 t Al |8

I ) 10




12

10

§] { 1 1 {1 ] 9 } H _
=l (]
ilaa T
Sl |
P mm -~
= &
-~ =) |
o oy
11|.... ] Yy Viig
2/ g0 oW !
i T SR %
.ﬁl JJ = Al =u
- | i beg0le ¢ s
= ] e ) n—| i
; Pl
F . e0le X = A
)1 Va0t i
— D — | — s
~ i
010 nd
— — - T
1 = V5018 @I@ =
e
ﬁ —® 2._ ZX0lo
= M PRt . . ,
o = | RN T .
_ — AN . a3 N Nm,s Ew” Lo
—| _mllo ~ wGZpp vig [ ot
i e, —==IfT) | S| 3
| ikt 1..)!._ d .- | H 3 ...U =~
: CTx/Gp M =) GZxgee ¥ LY ¥ = 3 ,ﬂ
! 2 o 2% o]
| e = % <
! o CYAEGLa = e ﬂds
. » AR N T [
] uaE - | e ] et |oees faas
T = = ey
% Avm BL = u_“
= o A v -
= NARIS) = 2 A
T o U
e Eal =
H 2 = ¥
=Y r'y 9
o] 0M9+HL\A1 nqm %]
e 4> FS 2

|
M i
2 | L X
WI/J_ ! | 1 | 08@- 02@
& : e — Ol — . | -
_ T T O ! i
Pl : _
V | S RIPPREIG SENPNIDN - 1 Lo _ | GTxg/y G'C*9 e
A , : _
(S . = _ -
il i H_ ed 4G r~
! 2
CAQbe | W
T #!m.i A ‘ - . - B e - — . -
L2 _ m [
L GPRR0e & @
==}
2 sa—(f
S m Mm.zmog . GTx9Le Lo
® .

e | ‘ come 8l -
& NEE ] - — - - o ~
e Z.ayw g < GeXg/p §CXG/D \_ .

(Ve
b 5 - £x(G0
: £ D
£x(Ge . @t s o
) L B | A
T s — __ \ o
E S STR9L v&l:muﬂqlv,__va T
g o2 2 §Lge i y el @ -
— ey oy | v
R \97 o GTXLP % <
P = CHREGN .
oo =X 8 T -
=T sem T ©
&—
ol 17 :
i | : IR -
< . o kX205 |
1jen nM
o i
Y A7/ ) Lo < )
4 ,
= "
o] A
@I M [
o ] 3
P

37x3
Z

#5945
2133:45.5
2

IFEg2

B
e :

Al - -

L]

7 “ T _ 3 o 7 T ] T g _ m :




¥
; )
| | r } A | n
I I 9 ! ] } @/UJ B
I 3 | il i 1 t _—“\\n ﬁm
v 1 i ]
()
-1
[EY m.m _
e - .M1...._ mw
pd s
P ) w|
] BTN RN
: ot M e a
=Svr Sl
=f 8 o+
L3
s Fif
_.. b e -
l =
[ e
b T =
& 7
3= =l
.. ‘ o ww -
@ ﬁw? L”m vw...wu._,.,..
~| ~
' - 134 Mﬂwl
- 7 b. E HE NS
! : 008! ‘ [Sen
_ L
) , 0008
005 ‘ i _
oy -
...... @
- e i
! 4K
___ e TR ]
_ Pa—
T LUV ] IS
) 21 I..rll...nl,ia..ln.ll.llii_ X
, - : o _
1 ! :
iy _1U _r 4 1 _ .
Z I O | | e e 1 u
- ) o2 0 | . o
a4 I R [ I e » !
n._ I *v m " II\
_ o & —
Tyl ohig :l _ “ “ — 1
] — A : Lo 4
) | L..f.._|.l<_l.l. e _ _ | .
B ﬁ _.| ' u “ _ il
— . | i I o T A O WO |®
o j _ o | = el
e i | T s T e T
) o L S o il
T b
2 [ S il ﬁ ~ o . 4
o i i ' _ H Ilr.x_,
- i v ﬁ m B ]
S ! d ) B ! “ ,
= \_ PR ‘ulval..an::sl ﬂrvmu\ftfllkw.c', _ " _w .
[ e I B | B Hﬂ ||I| .LL. ! - k_ 1 A%}
— - IW Iu. - .Hn - "I . o . | m ! X
ﬂ I j - : ! ; | o g _:.m
s ﬁlr _ b I~ g g il N
= ﬁ 205 , P . <1,
) wraans V| e ! _ P =
.r.d o n" FE ! “ " nU
| H ! | _ -l o
| L i ‘
[ I 1 =
| : ; i i
§ ! ! . ' Lia]
) ] 1
1 1
! ! | SO % i
| ]
-] -m _ o H n :
= _ _
| T _ —| —®
| F R S . u
e _ ; e N
- | L 2 ~
i Ival
_ “ _ 2 |
Wl,.u. _ M “ ?_w _m.. _
N i L
) | _“ | x.w.m.._ LV:/
_ 1 HEYE] : F._
L _ i
_ ! R ; N
1 ! X
- N 3 _ Lo
! 5 | | | m
| ! | . bl )
S “ H
| N . _ _
| b |
L = . )
| 1 1 =l
) | _ b =INE _
I WA -
i = ] IR
=] 2 " |
L S | _ | |
=| : +1 " _ |
e _ !
: | |
. _ C—t — fan)
> g e W v O R O ~(=) i
\ r ‘m .
) | C [ [
...... — e e [ﬂL _
|W .......... - L ‘
= 00 k 007
_ .
o) ‘ .

¥ f 1 I
) ! }

i .

1 !




y i fl | | 3 1 il ] 1 | 9 ] H 1 I { r 1 ¥ L 1 _
L
@2z
L7485
[Ee] _‘_U
I
fir ”-M_
i _
LEr \1._? Nw
»i o,
= .mn.u. -l.._.u m .W_
u| “Pm .ﬂ.w _.M ...ﬂ.ﬁ.
- gl =l w0 T
Jln.u. fr' mf
S Y o=l
=m
o Rs|_
L=
il
[~
® ® © © 5
i R
i | i , 81
ﬁ ! oyl b S ETr i
= 7 | ﬁ 4 | o
* = - ] !
! _ _ _
~ 1 G 009 % 08 f
! |
7 | [{=] 3 _- _
T (TN ; _ nage - d_ :
o ! I i i o
— i : i ] 1 O
I = o e R B e e e I ey e men # <
! _ ! R ITTTTTTTT] :
_ | ! t ' P [ -
. 1 _ . |
| S NN |
! - | _
L) N [ mm.m% B
= 2 i [T]] JMWKE _ " =
_ TnP —_e [ S . !
! REEN |1 _
—_— . —_— - —_— —— —_— —_— e —_—
- u — -
| _ -
- i =
| | ~
|
= | I =
_ 7 _
) ! _
T Gy ! = .
- | = ! | -
. [
! e i _
; |
| _ |
i _ 2 _ g _ _ _
: : _ — e
- ——t o _l_‘ﬂ
- _ R — 2 e | . — “- - —
e e = i
2 . _ ik Dl
D 0 ke -
o) ~  m v - . . " | 43 TIW .
5 | ! [
b i [ 1=~
. i : kS
_ =l _ - = apz )
+ ! _ i g i)
i |
w i , .
~ . i .
\.ﬁ A
_ i _ -
il _
= I = I
a . ] : o
w . _ Y | o
St /-
|_’ L P _
! ! % o |
- W | | -
' ; '
| i — _
g |l i i}
o - i i _ "
i Tmm o T i ,
. ] .
| | i
- el _ _ o -
! 1 ; o
® (i | ! =
| D) i | A
N ! i !
23 N i H
| | |
vlmnl _ . ..—L[
) ! i : -
! _ !
T " |
| H i
- | ¢ k ; >
liFl __ y— ==Lt i =
i : i
. ] _ ] | )
g S | ” Gt T .
o) T n
i
;
- i i g i) i i T i T T T 7 T i 7 ] T T T 7 T ]




e e P B B i

w
Y e
YEr o
wi e
! ~
s = ._ﬂ_ » N
4 ol o H e
w5 BB
.ni.u‘. m
[l N | __
=] Mm o
B
13
H mm |-
.y
o[
2 el A
= m .val.m -r
(=) (=] T - —_—
g m 3 | 20 o/?“ ko
L P bt A rmmh et o
1% #w e
- @U =
. YN
i- K - : ) e WNJ/
- r T e s —— e — ||1|mumg||;¢| —{— . ..nlﬁuusAHH”v o | 23 fa | s |6
] |||L v | § oot e Lo
o
s =
[
o
[YE1
o
nqgwﬂm@e..uqu.‘
e ! -
pesd
i _r.l_.l. — W
- —
< <||||w|e;i.u:ﬁ | , uuﬁxa ............. f‘n“v
Y| =] m A ) _ &) 2
= | ) '
m o~
. Sl
I
o
&

SEETERET

mc_féaﬁ.l.ﬂ}i T o ] i
IR x ﬁ w7 I_A

]
T
et
9125
|
l—(
17560
22360

_ i?\ll.;n.i,llu.hvﬂ.!r md 1.\..5 | O BRI - —~
. E =
.m!a;T . e
g e E o ©
P
-y
Pih”m

2500

ATt | e P -

h ﬁ 3 ___,

" : k 1 .
QasL AT .
— .
o
w
= g :
—t :
. -~
=)
o - :
i,
m.\.”-.- Ial
=) :
H
I - T
. = :
&
_ - "
L - . ||mmmWw|..|n.||.||.||.::.ll,||.:l.|l<||A:\.r:.||||n|u1|.\l.r:.ul.ﬁl..uzaﬁﬂuv ;
n (=}
) '
)|
£-
' - o
4_ ]
R
.y 2
g & = B
: g s
h — ————— . - =
- w m.w w =4
Vil A ‘
- |
N =
&
L] [

= :
i T i T i 1 ] I 73 T i i ] I T T k1 I i b

-



' l 1 2 | k! 3 I n I 15 ‘ 16
= B #l
. dEXTRATATAB0> e | aarmi T
_ gl —— | #RIAERG | —72—
' ] i
1
i
i
= i
i
£57415 i
l < ] Ry .
—_] 1 . ‘
i
i
g =1
i P 5125
' = S S I
i
I i 032{3?[.$.]
l ] l | |
t
! i
i
. i
- i
i o
H :
2 1
- i
l ' |
. i
i
. i
;
i
' i
i
I i
| N
i focy 52 i bog
= ! ? i i ®
) ! V15aV05N Tisa i i
y ZHP-BBY ey i¢ Ot g { N :
! . i H
B g X o2 X ; :
! i i
! B i
! i%k i
| H H
— i ] meery
: i ; 4
. i i
[ i
i i
' ! j
E ' 032x28
; E -
i i
; 7635
' - i
L.
l -
7 — S 4 $202066 N £202016
SEATANESERAD > - T RPN VI - . S—— .
7153V00N A % X % T 4 B F F R OB
. 7R IR $13T0083 SRIBNOAAREFAIET AR A TRIT)
' T lvbee N BARASY (@
' -0 3 .
PER Y)Y Ehiga
CERv I IE [& | 559-715aHPOI %9 |00
| t ' Z [ 3 [ 3 [ 5 T § [ 7 i B i 5 | 0 [ m 7 iz 0 g Iq i ) | T




12

7508

ml \ T =1
| N ' . e
a _ -} =
s . o | A
| — N : : \H/._,IJ- ﬂ
. rho i B
K ol o gz
: j ._ 4 [ K| o
! . £ : : ™ =]
-] ol P | <
f : =K T = iR .‘_ﬁ PO -1
ol 2 i NE R
;L o = B R R
o Ph O 8lg
_\%_ : 11 . Sl | w
: ! i - e —
Y _ LT“ ®O[FE aie
P [ =) = -
: - s us Fa
i IR s |HE =
) t : ; rw b
= Lo P = e
==t ! . o M= ool 5
S ___ - T =R Sle
== . . . ~
e P ' I | m SV i
N P - ™ a2
“ _ 1 - “ _ ) = e
| . : : . k| P
o i | M| R
I AR =9
||_Lm_f #- T o0k 00vE HE P m
L o ¥
_ : v . ......l..nlxm
: ] R =
..................................... N (S o al s AT
_ _:....m“.“.._.T A A | ke |BEE
1 . o
HqJ TL =L im | de | | s | TE
,.‘ mm..: -
—i 1
| om R
2 _ = iR
3 o T 2
< = i
i A
' ms !
A
_ = e - m
L8 @
E . i o
| s ]
' o~
I \
, m —p o
o
E \
| | -
=2 - . NI - N4 - =i
% W "~ — m Tm
& =
g ols
= . 2 S|E e
- Lhﬁ'. — — )
m L
1 A :
l_'h. N— e — e L L pm
T%L (2]
| =0
o _ *
= 0091
b
i _

0009 ! 0006 005G 001z B

{ . J ! {l ! 3 _“ g i ] { i

71.. - : : . . ‘



10

A

B

8.075
(5% 8,900

10.000

5425

18.100

N

o e g Wt b

-

T16aVOIM

:i

f'}

!

i

5.000
-

—

+0.000

!

4000

6000

5360

!

Askassi

2850

|

i R .o "

9450

e e

*

A

Rt e %

briomd
T

ATAAXTRITRLS00L/AAFEFAA RIS AR TR

T IALL ¢
':xm.‘:?:m}?

I-15F

|8 3] 559-715aHP03

(l i

o B ~
1




I _ | 10 11 {2
—_ -
8810
N
| o
it}
16.000
I Nz
E
l |
fan
8.075
m -
' ($LK) 6.900 -
I B 5000 B
~___ |
= . e
I £0.000 T rllEIII | |
] = . (Te) * s -
I i
l | 1om,
K]
TR
el il [
— 'ﬁ ijl: " i ‘"4500 ]
= ;:::;.;';,;,:;.:. T —] 2850 = 9450 [~
)
400 60 l ‘ = Te— :
] — | X EXE I U B 7 B % E
= 8000 5000 | 5500 ] "3 8 E TEZ5] FU4AAIRDERATR000L/ARRAPBR KIS AREEATRNY -
. x Ll k N — Ty
R-2HH AL E ERRASE
I 1100 3 | 1 gt 2-28]F
| B i M0,k Gil]1100 | ® % [ 559-715aHP04 5e |
3 3 5 5 i 7 B gm0 | 10 l Il ; 12




v m q
- . . ik .t
- | 0 m ﬂ_ﬁ/ﬂﬂ/ ﬁu —& - |- .w..,. = , % =
) ‘Eibnﬁlll C3l9 = - o <i
& B /_ e f
Amv 0 ._m-z. ™~ R
\<(4W_:\..T[ //l/v ' A _|p
. 41600 ™ : XX
' w =
T _ ; ; — . T
_ i . m.mmm_e /od(w‘v b 2 et BT w
: ! - B =ITd
12 N :
i —— L8 N | %m,m
o ) Rab i
%, .
. 77 ] s | g | o= | em
@.Z/@I /ﬁ/lw @ fir .H_ EP-S g iy
_ o~
o] v_A o
| W [re]
L - . X
.WM G0
—_— B
5 | T _ I
7 ——
- : xb
= o o -
| el 2
Q_;S“vavarﬂvlﬂ_mal
4 B i | i}
N e R =r= e v ) ey T e mAP S L e e R |
LA {4810 N
e : AT uvahﬂﬂ_al
, - ©
-7
. . H
2 L hﬁ = g ® 0O -
= =r v T i 12
‘M..u m _ ﬂ.z T S _ =
i A 1® A | s i
5 o A 1
Aprg— <. b ] S R D v Lh A AN L |-
A T T e ST R T
- L AT e R AR RN _ _ X~ _
- — 965180 | | /\ heh | _H_m /\ ot ' w.,..._ /\ .%_mm_ A . _Mm_ < _M_ b mrh_ /\ ,_._m I _Mm. /\._mm .__ /\ il "
— Jqu\LI Ve _v.Dﬁ Ll ﬁ.m_h “ .#L ﬁnﬁ.u ; w..a[_ _I- _ p._t[u = : L“L_ »m VR ﬁ ~ e k,
S SIS i 7Y SHE DY R R ARG TR K0 VY B VR
0 T G R ot Ha alz Az a : ol ke s aly o =
e iR L A : LI TRy L TRL - RY
Ly e | )Y | i i I . # Jﬁ il Wl -8
I S T R
S A 1 8 e
% w ﬁ% - ﬁ4| " &ml T = T Jnﬁ ;hl } w@@nx
~ oy gy bt oy g e o~ i 20 [ o *° iy EGET
© S &% S e P o X . SV en m“-- H m--..r N )
m @u.mu w - ﬂﬂd;.. ﬂ _M.wq _.mwul “mwr- 2%;1 Mw.m
pey
™ Ak LNES Kt 3 - A x x|
_ i [ M [ 1 1 1 _
IETAY
N
- Y, ] § ] ( I | i I




12

| TE] <l
Il ang
L1 s

| 559-715¢4P02

a
il

E

1:100

L
L]
L
b

@
A=
=
=4
=2

1]
N
e

00621

aaub
|

s,
et
FFH oy £

_f 3
_ S R AR R P VB o
- - R N N a o 3 et e e L . FITTON 11T I = ol e
L.
oo
- —
)
=)
w2
I
I, ~
i
i| | h
* —_— e
i _ awu”_ -
RPN DU i L - m T e = e - 1 -
il g e
%;r' — et
(=h S| 1|
~ 2 MUJ Iwrﬁu.
fe8 | i
| -
18 mg) |-
~J o IAEN
& BVEE
P N
pEY = #\_..WM
"
‘..3 R.. g
-mf I aef ] 2 .
ﬁﬁ/Um
_IHM% _1: ,,,,,,,,,,,,,,,,,,,, [4Y -
_ PR ! — 0057 091z 091z 0052 N
ﬁ|¢ E.d uff N i ——1 ~ - | | 4JH;
wm._mm (Ll i S T = Oy
= | (=) < |

L

* 00091 4.




! 8 | ] ! 4 ! 3 ! E| ! H 4 r | M i
53
Yo
f i
§ I i ¢
] i
A - }‘
- 4
- g g S
b - L =] = o =] o o = o = =] = ’
g g g g 2 g 2 g 8§ B g7
2 i &1 g b 3 ] b = b=t = GI '
) l N I I i | L. | .
~ i == o
- ’ % L j Lz [ = e
A | L= =
! g3 . i — = Sl
1 __ ‘ S
26 nrE T e
= ot € =
H S 24
= s i b

€V

50175

WL Rt R G

i

Lo s
: i \
jJ LALJVJL [N

ll.._!-)-r“l_[

||i’ -“”Tf;"_":" i
f:r“"'—’ _)__._J.-':..‘]H

--------

A

4

50

550

e e

1000

4320

8

4840

5000

i
I84H

P

bl ) ey =
S EE
=4




2 3 | 4 ] 5 6 : 7 8 ! 9 10 | i 2
)
1 =
B £
| EEREPAAREAR saoxe 10 '
25 12 A Sl b - 25 3 A B 2% (i
BERARRY L EMEPRAEeexss 0] B ORRRW : ‘ ®
[E \‘ — g }L?i‘,ﬁ_iﬂ ‘D /J\ g8 G 1
J 3 ERAHP BAREAE] G2
3 o LEASPEENE | Zi =
= \_3 . TLEREENE 2,
- «w 1]
= < Rk <
i% , 2R < &)
o um L
2 S Y
& ¢ -
@ &
5 : ,
& N
= N n
4= 7
i of -1 B
] o BLABP BARLE 913305 206
N 5
s '3 "
% l IR N 37 {959  |HSBAR
| %R: : AEEEE |12 56 1Q235]_0.016 | 0.896 |GD0535
= !  LREME | 26D 56 |0275[ 0058 | 3.248 |6D0532 |
: s 2h D4R25(2.5 111 28 |EhEE (05294
NUTOIN LEARKE  DNBO T | =
b ?na%fﬂ% =t i 2 K kb K FEAE | PN25,JON2S 14 0235|100 [14 | Goos07A
8
;/ 10| 908k | PN4ODNGS 2 |20 | 093 1185 | GD0219-62
4 o | gpzk | PN4.CTONSC 9 {20 | 153 1377 Dcoomess |
: _ , : 8 | 90%% | PNAODNIZS 6 |20 [ 379 [1516 | G00219-65
8 : | , r 7| 90&% | PN4OJONISO 6 |20 | 605 |36.3 | GD0219-66
| BSRARASn (RIS b5 BYRES b LR ERS A, | g 7‘;;% TR - 7 = i:; 6880;38078"20 :
. 5 | %% #76x35 m _ . ~1939
2 EERERRAAGRITELEIERER 0280 $58) 2540 2 SO EAL XU SR LD 40( 1 |
2% ﬁ%mmmxm BEERER028¢(F48), 3540 2 60EHR LREY HRLE0Z40(§18) | T TR o o
JEREfRERALE - : V| zuhg | e89x4 24m |10 | 259 [460 | CB3087-1999 [
¢ RARRERRRERRLE 1S, ‘ ] | RERHE 33,<5 94.5m 20G | 15.78 |1293.95)GB5310-1995
S EEFKRERUEMARER HEEARA BETAENAROATSRALE \ | |zung | siso 96m | 206 | 2264 [2128.16 | GB5310-1395
=l 4 : I
.ETEHRERE By RERTRABNARRESOAL EEKETEL HERKEE - RARE ATHTR SIS LR E: B R 4 % alsg ¥ o8 |HE W Tfﬁ(kg? d RER%iE
f X EWK R I ¥ R i 5 R
_ ¥ E TR &% T2 AXRRE ARATS00 (UK T4FAE RAR AR R A TR W) -
AR eiznia @(
g5 | Tatpd 48
B NEL L Al H EE 559-~729HP K8
Z 3 l g 5 6 7 ] 8 T 10 l 1 | 12

1 .
1
. .




r - l L .
I ! 2 | 3 ! 4 | 5 ! 3 | 7 ! B ) ! 9 ! 0 ! i ) 12 [ 13 ! 14 | 15 ! 15 T
/
- |
I } )
- . f i
REARES ?
+ + : + i
= =
‘ ;
' ) 1
j i
l ) R
_ S SR
fans)
b=
I =
i S
l | T[T AR EATEGS _
_! ! T AP RATA80XAS
e A EiRAY L2 G
~J
- U 2 -
la — Bl v
el I § Rt [
‘ 1206 | 8
.- B Tl & [
‘ — M — - - —— -
; 2oy
VLT
® ‘ S i
e
l = BB
" - e
| TRADBLER
REfptES
' . ' + - - 5
! 86600 14 sa000
_ e
! ‘ ! 2 [
| 2
| %
' g ok -
- . ‘ . | BSANS EA0.00m KA S TRTE AR ZAKE0 O0m A7
| i : ’ 2 B EIERE BY R EAIATRASN EF AL AT HRE
‘ . i
T RE
. ) et
l —[_ i E
P12 | arae
' . ELAENEE -
] X2 AR I & 0t F R
B . K TR4K[TIA IR BRRC0/d KA A AT RS A BN A TH[ W)
3 " n —
I ‘- W8 b X S INER 1§3
I} 204 i LS &
| I j 8t B oniit 9| 1500 @ & ] 559-729007 3 ]
l 2 0 ¥ ! z v 5 i [ i 7 i § 1 ] i 10 T I i 12 [ EN 1 14 T 15 I i6




l 1 2 ; 3 4 5 6 i | 7 8 g 10 1 12
!
l i
- N -t
l & %
m . : [ 5 _#8 &g @
I _éit___%%ﬁiﬁtfi Y
l [ &
+ L Rl _
‘ i 7 i —
R e e |
R - S iy | | 1 HELE
I L 1 , { §$ . 2
l v ' i |' 10 NS 78 b5, zie w3 & {:*L‘“l* _ :
L) | 28 716 u} IS e /m i [ 10
| spe ———1 81— S % 8
i ] . TRy A
: = _ = AT 1766 i = o
' 74 A ‘ =
I Bx6 300 NIV \ng 20 | L
A3l = =
B 4 U7 2 2 =0 %0 446500 6200
? | g
' w N . YN w
a
I_ htit= ) ) . -
2 E’\F—% X )
I | HE:
F | B4R 2A0.00m B8 SERER B4 RS 2R E R0 00m 27
I | 2BHERRTENARS LER B
4330 (8060 e T -
_ [  ElA R T U FHF R E
l _ ¥ E LR AR| AT SRS BAT00 /A7 2F A S EAB SR EXTE M) -
AR M EH 24 @r
' ‘ TIEE T ARGEE
i i [ hoopglt B]1500 |8 51 556-729HP03 %
! [ 2 3 4 5 T 6 { ! 7 l B I %[ 9 I 10 | I | 12




1 [ 2 '1'" 3 4__ | 5 i 3 {l 1 7 3 10 | ’ 11 i2
Lo
B R v
- 200 /M(RK 38 7UN) t
5 6.2/n(2A BBUA)
_________ I '_""'_"'—"_,:"‘""'—_'—'__""_'__""'_"‘""—"—“'“""'_""""—'_'_"_"—"“_"""1
§15.2/h{ %A 1305.5t/n I
B BFARA 9485t /h(BA |_é53t/h) ]l
' i
|
|
‘ !
/ |
¥ !
B 3 [
! |
1 |
\ bolgx e ]
N
W Gl L |58 &0th :
FHEBA 948.50/h( %A 1305.51/n) Wi s G LS L I
I v O|FE s ih — ;
BERARY, 7 _
i AR B B AR B LU |
L% & 05h i
BReHR | 40 t/h !
{ 1
fams} g ’
2 |
= V1% 058 t/n !
=% . 055 t/r (859 '
S gl BikhEg | i ebabun ettt -4
2 l
B ER 34.66t/n(R% 48851 /h) 136 th — r RV N
o (100t /) ——— g — EAEH }-——'—::_ ‘:
— T '
S E ¥ |
_ S = y !
— 1.
r o
| KREFE - WREA wodk | o
" Lo ] : |
] |
4 : -
. ' EARBERPBHEAAN015 t/h - l
. FREFHARE 0.3 .0'55_” - - " ,m A / 055 t/h (#53) bosaum(z 10.13t/m)
ERRABERSEAMO4 L, 0 Lol L
INE: Y13k
L]
;l—=--are 0.2 t/n -
- A REBAESR
04 th EEREHEPEA Loeapds Y ZEmAR
‘ E K R T 4 " it F R OR
_ | ¥ ﬁ# L JTESH] L SAKRRERRATS00 /IR EF B KRR XTR W)
! ¥H (A3
| ———io g % REAEETR
LTS, BAREHER
B # (FEpagt 8] — |8 8 [559-wo 58 |
1 f ) i 3 4 T 5 3 ‘ i 7 T HE9 ' 10 I 11 2




T B L | 6 | 7. B L g 10 | 11 12
i
HESEM R¥-100-8 ‘ R¥-80-B | L RW-80-8 Ri- 80-B ;
- % i ! -
; 3 3
1 /’
i - ; Rw-55-B 7
I S !
| no- |
— |
) |
- E B K
] [2-8-P ' ¥ r
é RY¥-100-8 ,_L
o e | o -
t Y¢-80-P = Yi-80-P 2 |
- !
. ﬁi [y - ::‘E‘
' = 5 5
" SRARETE . ' :
—-B0-F 1
- S ) . ] -
1 % - i ente |
_ n E L RW  HXEX XXX ABER | —B #
! LYW Bk L P ABS
Q{ — DR %H?I\ 'ﬁﬁ*
b SOkH
I
| 3-a0-p] | . '
L@. . 4 | RAF SLWHR5-2508 8 2
o \ 2| BA¥ SLW50-1604% 2
! 1] mBEEE  cua-1500 91500 1
[} b EE | HE
! 73 25 #i 38 (k) | (kq)
R
(ii?—)ﬁifél}lkiiﬁﬁ??ﬁﬁi
_ | W R |, 0 TLBAH] QUARAREDERARISO0/ RSP R KU AR R T[]
, vEAg |, REAiE @
: B B o’zﬁaxﬂ ; AR L]
2t W& ik 8] L—"18 8 sse-75wp01 4 |
| 7 | 6 4 H 9 ! 2

A S S N T I N R T R A T W e AN D D B BB I Ee

! 10 f 1
T

f




2 | 3 4 l 5 | 3 1 7 ! 8 i 9 L.+ 10 l K 12
|
‘1_] g
4200 2800 200 | 2800 ,
— T ] -
4 ) 1154
4 i b}
f 11 -
)
; ks ks
2 ; -
# I s BEEAKES-0.300
2 _ » i WENERE #EF
B gAgbg e 0 ekyE0Qt |
{_E.,___'u__ _____________ p— _:I ________ i’___k__t-j/ 4]
a 4800 — k \ / |
1 - e — - B=S=F=——1 - === m{;ﬁ - - - - - - % @
f-m) I L ! < 1 ]
2 g =T ol S o
bz P
" £0.000 8 |
_{ A .
. : . i
S ;_;ooo 2325 ‘ 1200 / 1200 1500 2075 ::3 S - X
. | T ‘ . _ -
= | ‘ £0,000 | 2 ‘ 2
o H KRLEH .‘ ! el
\ Lsol 3600 600, 3600 | 1750 . N —
L i I i ! ﬂiﬂ:
1 ] 20000 |y, 8
' & [23 ] P = ; * L
- . A3 t
= : [ ' g X : -
== e e S— Hi= = - @
N\ JLLE-
0 FEORTI 0 J 800
I 4]
10500 1 4500
oo | |
:
| ] ® ® -
; X EXPE T U VT HAE
_ +0.000EH R % B ol TRE R HIERARAE BRATS00N AT FREET S8 ES R TR -
= Ty, it ] -
i % & ‘{;U’:‘I]"V +0.000FEH
g G ok #1150 TE # [ s50-751wp02 54 |
2 3 4 5 3 7 8 T I 10 I 1 ! 12




— L S _i | 3 b I / o
\i
) % .
%
4.900 |
§ |
i
\ 13,569
3.500 e
- | l\é\f 2.850 B
r s
|
- KRN | Lo ©
| K
. |
- _ 0.450
_ +0.000 +0.000 1 | +0.000 7 Z % 7 0,
0.200 LR < 00 7 %/ // 7 7 0.000
o TARTA ! [I YRERY X
}
] 1700 1500
7500 ' 2300 4000
13800
0 ©
)
i
- IEE
T:E)O
N |
o & 8 T 0w it H R E
N W OE [l | |TRAR| FIATARRRERATN0/OAREFAEIERR B RRIR M)
WY g ¥R
a7 - AR i
B A 1T 1-15EH
| Bt GE, L, [B O8] 1:50 B 4| 559-751WP03 I
1 7 3 5 5 | 5 l 7 8




4‘ $165x4.5

$478x6

BRI AR A 4630x6 | $165x4.5
o B
: ‘ _

— 921955 BHRRE

.

| BATBXE - b

#165x4.5
A

SR A I o =W, B

TxmAH I
K - ~ i 3
g . |

i . L
- %,@2%5 . | FHTER

T

4266
#496%6

MO
- -
DNSO
[

4
I

$219x5

#3776
@377x6

I AR A 063016 gﬁ% | | ; @%% 44

S IENARALES GLGBO-1(2)-1700 | 1

2 | EEERAAHAR SLOW200-4108% .,

1 |4 EBEAEEAREAME| 10BNGZ-700% 2

I w4 ¥ |um| 82 |3 | 4

/
T—=x
=%

7

e
X % 4 "% T ¥ R i
¥R |t STRAR| HTREARERERAB00L/dAREFEE KRS

1 ERERARE SR ERASE
TR 2y g s " %F;@
x| an-/ RERE

S R TR 3MW)

BN
ot

f 559-752/753WP01

7 N 4 55 lr 6 | / ' &




2 [ 3 4 ] 5 él 7 | 8 | 9 10 1 12
S
< ¥
5120 } 1930 1870 . 1930 L 800,
- ﬁ
! 2 2 B
_ | | ::'f
) ®
{
( S e AT ||
- ' ! H | firal ! P i
3 Rty ‘ | i ]
. .i 8
EH-1 —— |
o = B b ~1.309.
g iHy.ed B
-0.500 ]
2 AL
- f_ & l 6600 ‘ 5
]
B .f*’ R ﬁ
4
"
; =
® .,— =
N = :
o 1250 3500 3600 ﬁ 3600 3600 1250 o
I, '
14400 i
3
| I ® ¢
i
~0.500 £0.000 %K FE K Z I U % ¥ ¥ %D
_ 50 g g [ 489 | ATRER|FIARATRETRAMS00YIAREFRERIRRERRATE ) -
_a sel21 1., B ARKRR, B AF AR S
_ g o | L] -0.500 +0.000FHE
] 3 T 5 T 7 T 8 3 g "] 10 [ 1 T 12




ki

3 4 | 5 6 L 7 1 8 i 9 10 11 12
<<
&
O+ :
=
= 2
| | .
o =
g =
- I r
= =
53 e
2 %—T
ol | ™
0 2
Br—=—— .
[ ]
a |
L1250 1800 1800 1800 1800 3
3600
® @
"'l |
\
F
{ o
3.500FHK
‘ 1:50 :
| -
| X E AR I U R THE R B
- | v g | pOe  LIRZA| AL IARERRERATIS00 dAREF AT RIRASERE TR M) _
AR A RS, BB ARAA RS
k5| fan7 3.500¥5H
‘“; gt e # 0,k wiliso | % [sse-730/753wp03 55 |
\ ; \ g T g m 5 1 7 r 5 T~ 5§ 9 I iy 1 T ] 7




-
s

H

2 ! 3 4 1 5 | 6 | 7 i 8 9 [ 10 i 11 i
|
<z 1i
12105 ‘ s
T%. f o
. 1
NI B T L
. - : — =
wn ) |1/ L =
¢ S ' - -
=
[ )
!‘
1100 ? 100§ 1
!ma ajL ' Tws | ' ' BA
by 4100 ! L X i - 4.100 . 010
: N B L S J AN PN . v-a :
i CES | & J
l ! N (] 3500 | o [ l, i )
: i —J [ I - [ ———
so0——1 1/ . / ' :
f ' TI0ERKT) = — =
' ! I fj R ' !
: g] ; A |
= , 1 B
- o ’ ﬁbm“ 0.555 ?\_- 0.555 d:\(
: A 100 )
0200 _ #Ashan N 2219 . ! 0.100(RfEAE | P < ! £0,000
: ~0500 | by s
L <7 __ i
} Ii B ,: 3\1 :
) | = B ~
! I o G R & 1| 1,500
| S T T ]
!
3600 3600 " 600 1600 3800 [ 1200

?1;50 X g K B I U R4 F KK

w g |48y, JTEEH| FLTARRYERRIS00/AAREFEE IR SHRATE M)
y

' ¥ B BRRFARE BUARAADE

* T A —

\ # R zgu.n-'7 1-1%7 8

a Bt G, gk 150 (8 § [559-750/755wp04
7 ] 3 3 5 T 3 i 7 ] g 5@ 0 i G T T |




— — —— - L
a 3 4 5 | 6 ) g i g 10 r 1 s 12
. l!
1 f
< ‘\ ' 12,105
N
V ’ 9,030
cn
j
q
,
- LA
!
!
£100 d T CRLL B DS |
- - — - '
- IJ:}[”'L ‘ .;S'SDQT i |‘1 | gHI-
v e — !
) 29003 B AR) | =
9 BRAH : | 2, M
1,200 & S {
7 T | ® g37756
c X
0._5)5)5;3“ $476x6 ? Q . _ z‘gm
0.100( AR I I i 17 W £0.000
£0.000 ) _._(___Jv . T ﬁ | i Z L
S YAXY ATRRY —_— S MRS
- ~0.500 ] ]
! 1 ~1,500
] . v
RERERE b l MR munERE
| Y ‘.. Y.
© | | 1550 3600 | . 2200 1400 2500 2500
‘ L L prso
}
O c
f'}
TR F E KR T U E i B R K
_ 2—2 2 . | TeAs| RSB FRARSA /0 AR E BRAA AR R ST
‘5501 vl Iy, ERRARE, S AR AR DS
: B % | Topp? 2- 28
it e ot liso  la s [sso-750/753we05 52
3 7 5 5 5 I ] 0 I T I 2




=]
e
ir=}

s I 5 I 3 ] 7 [ J I 10 1 1t t 12 I 13 ' 14 I 15 i 15
s
Y
. J ) 55
; wizla) o L
R ERNZGETRERRE | 4K
: I .
TMY-3{100x]0) BReLVESR
. [ ! _CE }
I GUI0-1E /q
1CCCA '1'_
] ® BNEE-12/12504- 31 S N
4 1]
. ueg-10a b
| £60/54 e i
@5@@@ G.?/Icmcﬂw,w L
@%@ 10004
iJ[m] =
i . {HIRRE( h ‘
THY-3(80x8) R RHAE 6kVES @ \ " BkYV #5 TM Y- 3(80x8) e
f [4) [4] | 7 [ i .
FO® Ol @ o EO® :
CT :
I . P i
10735160 ;
! ﬁf wixw! !
4 N 7 f [\ 3 |i
< g {3 Sm & i
I SRR NP
9 w ¥ ! =) =3
25 & - 2 ",'[ * 2 |
- g z .l p J i
N4 A T % (I\l H
=0 R\ y 553 % !
o ey _I
Y . T |
! =+ [
3 g
i i
QF-J3-2 " i
I00KW COS9=0.80 f i
BN A w =100 y H
L728.9-104 BT SheZd { Lo |
500,54
0.2/10710 i
GHI-10/400
4004 LTy 1™ 2T
! SCB3-406/10 SC89- 400,10
[BP-0-16 ACOKYA 400KVA
BILLASE/0A0INY  G.IEBASE0A~02KY
s Bynti gt
!
FAERY 1AH 2H 344 44K SAH BAH 7AH BAL 94H 10AH
FXE-45852 KWZEA-12(1)-00 £(2) [Xmasa-14D)-0ieE | xmvaga-140)-0m(4) IRTEE | KMGEA1HT)- 038 | KINIEA-1ZZ)-009 KIIBA-12(T)-07 KINZRA-12(2)-003 § KY7sa-12)-003 KTN28A-12(2)-032
iR _RAMERE | BaRiRRRME fEgzis Sup3stRIAE. | henFsk |evaAsReRyE|essnpesns|  UBEREE | pRAREE BEARERGARRRE
(x¥) 3000 ’ :
£ .
) _ 400 400 .
Ki§giag V-0 5] M-I A1~ I20A-T 54 VS1-12/1250A-31.5kA
LT REERY; L2Z843-104 UE3E-T0A |, L72843-104 12768104 (I619-10A
RBHGIEE | son/st 020010 0a/58 C/IEPIG, 5/ 2nipi0| 75/ n2pce0 600754 0.2/1CP10
RRIXIIIRRELE BREL-6 Ao i IRIL-6 6/0.5kY (hEL- gy BRIL-6 §/0MKY
gaaxkasad TP-0-4.6F : TeP-B-1.6/55 TEP-B-TEF /85
EEEFEEHLEL] -2 ! teu;:lcoro-m LED‘—ELICCI;]—.‘:U LEDG;LI%—J
-4a4pay 539-THEQI~11 | 559-THEGT~11 538-THEQ7~11 | 55§-THEO?~Hi |- 539-1HEO2 559-THEOD 559-THE O 559-THEQ4~05
KBRERLTENE 539-762€16 555-76215 539-762515 559-762616 || 535-762618 539-762017 | §58-762617 536~ 762E16
T Yov-6/i0 YW-§/i0 f YN-6/10 | Yov-8/10 YIV-6/10
BT ! 3240 37 ; 170 370 34240
BT AARREL 1 X & A R T U 0 it %K
S ¥z  [Tesw|areakRARLaE0 /e ARE# ARE X3 AEE X TA[ )
! skl . .
@ ENARY 3 FERYREE @
B [N 6| _— |8 8] 559-(50i 57 |
4 J 3 [ 6 I i 3 T g T 10 T N i 12 I TN 4 14 i 13 i I3




¥ 3
[ ¥]
]
=
£ s —
L1y
o]
| =z
N By S| m
< = ic] V&
g g wg | o
g =4 2] Ha o
H el o | 2f-
“mm R Ll |—
[ -a3? 1
L e S A
=l i |8
= Al
=B
fal oig~
Mo 42 —
= -
- } } } oot =G
— K
H |I$HHV Tme -
- ey
= , = ok
o q e
Fite o=
= =
_ : \ ) g =
1 - s f )
1 I v .Mhﬂﬁ LR =
o i1 H
2 z L:R g | =]
= EA T hds
H 9 ﬂw/ﬂvl
H A E — K m - N
ot [=] =T ks > Hu-ﬂnv.
i g HE S
5 3 ‘ N faa¥
_ dud | As 1% | o | B
~— i | e | | = Y EE
u oo
i
I~
, f— | | L
o1 3_.-_%\ ai-N_ R — e TS N e . _
= T e aNes Loz e o e s s N dfrle P amem AT I i 33 i et T I i S e, E O G P | e o e i e R e et e e
TV _EE " -
AREFRY
)
8
g B @ 2
Y w i

0.000¥3

|
i
&
|
|
,_%
|
i
!
| |
Al
T
T 1
[
"'__"——‘z___'_
!
[ !
. -—'AH.F_._I:. -
_L_]
_____T—T
SRBEEED
RLAIGER
‘\ =
J
|
T
!

L SB[ ——— e R} )
T il

ks +| [ 1 2 8 <«

ol feotl B g 9 = =

4] &T - % . -
=t 5

+0.000 %7 K

I G0BB=00gRI1 i

HY LT HYE | HYE | HYe | MG | Hve) Hye | ve ) Bvs Hvoy | f cm_ _ !

——— e e —_——

,///, 1v8 _ .| vk ~h<w

!
SOOf
I
i
}
b
200 |
ﬁf\ﬁ&il
|
!
i
Do
| |
| f
L
T
| H
t |
| |
| |
i [
| -
R
| §
H |
e
5000
3

_
—t= ﬁh_llji =r P \.NT“LJEI T 1 -ﬁ = CG e . —

| - _nll_ | |

. UL . G057 i - ‘

i @ W = | . -
v g J { 3 J f J ]




] ! ? | 3 | 4 | 5 ] [ H 7 | 8 I 3 I 18 | 1 | 12 1 13 ! 14 1 15 ! 16
1;
§
p j -
ii
- 4 -
16l 25&3‘
w 1=
o g :‘3 e . L
= i -~
PR Mo
8 g Lo I~
fomn | fain )
H0000F5 o
et 1:50 - i)
i
s 1425 4 97 | RAIBREE RARTHAT L5050« 094 % fi| 1| MEEEISC3S
A=A 1‘3 % | BEEEaN RAETSEI5 24 Rl B
13 4 - Gicts AT G "
A 5| RARZ 1010 KEA 1207 it o1 298E
- 4
) 24 4| -80x4 %110 -
, , . | | _ _ , Y ‘ : N B T Cs | 10
= , ' — ' . ' oL ' ] ' o ' il 2 g5 | Ldoxeow ks -
vl LY TMY—-40:5 |30 wg4ss
. 20 L3 T8P-0-45F &1 .
19 1 TEkaEs &1 1 | UPS Ersaks
| 18 | BAHETANE £ 1} DP FrarEs
W 2125 ] 23 17 i £ 1 |enpapsrazges
(1]
. - ' I e 16 | BEREHTR) EFEEEES g1 | HL-1282
' 15 [RIAMSAREE | A2 NRenss g1 | P .
A1 14 (ENRALNRYE gt e
] 2 g : =N T smer | ecopore TR -
J 12} ARERRER | Px-10/10-F-800 L L
— |
e | 7 3 | kaaard | ei-10/i0-F-go0 g1 Aee =
1 T L5 [ R { 10 | Resses | ex-10/16-F-200 g 1] roe
| ) f g fiHag PK-10/10F-800 &1 7 | 0P1~2 |
i 18 E4% KET-321( %) g1 AT
- 7 pT 1 KoT-231(1) &1 342 .
Lt 6 BRI AFINY-40x5 24, 8 T E5004 |6
e
_ {5 AEZER%T | 26-67 6&kY #EHEAuNT-105( F | 10
. - E131 WE- 10Ky &
e ‘ | 4 bR £ 31 CME-10 3
k= 3 eRIZE LIIBJ3-10A 600758 B.2A0P10) € | 3
=
? | AEEARE | CW-I0 400N g1 | Exzssss 7
' -
‘ 1 ARFRZRXE | KWN2BA-12(Z) AR3TLSRTRANILE] & | 9 {~10AH
N rE £ R HE e |apEE ot E . [
2 AR I O E R YR
B ¥R &La TR &K FTITABRIERLTI000/ 0k B2 AARETARAREE LA 0] B
' ¥ i ) J
3 TLER 5 ."
‘ : T Wj S ERNRAANE HTD
| ; g it Wlel ey wlnse  [m B sse-eeos 53 [
! | 2 i 3 1 4 T 5 T 6 i 7 7 ] T g i 0 1 T T 12 ! llﬁ 8 ol b 14 ] 15 T 13




1 | 2 | 3 | ‘ | 5 | 3 | i ! B 4 g ! 10 ] 1 | 12 l 13 i 1 | 15 { 6
fi ;I
BHEBkESR o ;
SR '
i
Y
l —— §%5%+~--—Eﬁ- B . _Tﬁ—__'*H*'___'__"'_“u‘k*7‘“f+'ﬂ4*'ﬁ#A'ﬁ_nh—_“
ll & ] ili"Mli"‘H 132 {
) et b T LY LTapM ASTENIAS [
_ | 5 ¥ [ i n
| & K
_ | e .
E REH A ER
EsfptED
- ' + //’ -
! 1 ecoo

| H L EEL ERAREPHAAFRENSE DATEL ERARS
PHAAESEREE RARREAZERAEAUASS
UEAERTAE FREE REH SRR RARE A RRE.
I [ : 2EREA RFAENRARREZRHAEATTRENEALR
; ; ERFE REATAFAFRRLER !
i AL - L EREETRER BLHAER LERNAKE SE4RATE :
5‘@‘
Kl A T3V L E R

FREFA0mBN-4
L ATERRERRANAERAL N EEABEANGE
D E‘I I : | T
it/ EEER P \

5 FARZEREQANEDA ENBARENTREH.

o -

——
S
Rl

uliy

i

] E
1
| R E AR T 4§ it & 5 B
4 V2|1, |TEEA SRR TRSTSI0 /KR P AR AR 2 TN
)

= ! 9 E My r ‘ .
%B Y ?" 'ﬁi‘l g % 85 IRRLkE
] Bt ML T A | 1500 1@ 8§ | ss9-€nnd

] i 7 | 7 i 7 T 5 T 3 [ 7 ] B I g i 0 | m [ H f Wa haf I ! 15 [ 1

[ :
rs
=]
i
St
L
I
B
A




EERRTAN - AETE

R S S P L St S A Tl sy e L e Ty el i et e B €T T £, St R il S B b AR o I 0 | W P b Gy A b o T nL iy S s T 2 peuy ey
S R R R R R R R N R e e

|
UPS [0k 5 /0

) T ] |
/j L ;j I
! ) L)
=l ‘
1 ;f /&

APL APL2

Y

AP Bl EEH AL B b R E

I

T
B R TRER| FILRTAPRAERATI00L/dAREFSHERABER ER TR M)
)
5|7 34 - HENRKEER

_ i - ,
iegah : | T ‘ B
f § B KR T ¥ %
5

j B3 ke | 6 | 559- AP0 |
_ | / 8

—] EX
A Ao




12

" T
HOLHEE s v &Bs 2

{

B
i
|E %] 599-aP02

T

\

4

X

BER| FIOTAZRYARAGIS00/AAREFSEER SR HRTRW)

i

T
L

x

i it 4% Farntb B]in00

4 2%
» inr | D

B

6000

1 1:100

k.

Iy

6.000FH

00&1 d

G021 00T | 0ac

-~

vy

Lve [ L2vT | L0¥1

ERE¥ b0 . 8

Ty

005 #=006%S l

! Tﬁ_uﬁ_ea_ H

] —_—
_ Ezﬁ _%N_%d_ < _ 4 _ 3
[=]
#\% _th_mim_mqm‘wmmyﬁmm_
I
OH] .
— =1 - — A

" 008y =00B*9

111200 1800 | 140

L1200 |
£.000

Ee 3

00g

(08

ooe

27

¥

Sdh

1 200 | 50 ), 1
L,

o4 ]
6000

008

11 1200

T
= -

. 0oss

005L

44

[2a)
€




B3 AZZ01,02,03 % R 4R FrHEH

4

Wiz 4pad mEsBEH HIFERS YO B

[ 2=
| " /7y
Y,
3 ot z ERIRTASE
AFEDY
b
fomn
o T
|
1
] « :
' b
_ | BESASE
]
;
i
w
%
|
|
_ )
y EBP-ESN |
&I
qy Qr Oy
T '
ﬁ T
RCTITTITTTE
k4
1
i L |
1
EEXEAMRSERAD > -] S e TEzaagil
I X2 A& T ¥R HE R KR
) ; ! 9 2 oA (78580 0B S50 /R FAR AT R A TR )
; s & {7 v EARARE @
‘ I pr{ _}%&a‘ g4 URAER
| | J | _ ; 8 ¢ |94 %oty o [ 8| 559-71504P01 | 68
i i 8 I ] 1 10 n Y] | \H & ] I T 15 i &




il

f A

8729- EHHRAES

"

X 2lA % T & 2 % B % K




=T - ‘
i ? 3_ 1 4 | 5 6 : ;’ r 7 1 8 | 9 10 11 12
o L AU NI
= Sl b ' T % | | |
ARE ¥ T5E0! ® 7 N Y <
E
e [mocm&z% 3 —D Y
. % j T — =
- 4 !
i i |
= . b | —_
& m l _
| | N, ]
. : !
g CREREA £ L !
i 5
i
i
i
_ i i
FAY
o <EAQCEP-BBA @ 5
T % %{ EERADEE _
-1 - 20 : : - ,—‘ ._m gt;}(ﬁsﬁg —
Jd i < ’ ?1?;05-” BRBRAZ
} PN
\J07/
_ S T
w 1) (5 ARRRMEN E(1AC) LA IACHAR A BERSAER |
2 ) meitphsg. r |
3) @ A S 4 B(1AC) B R :
O AEREEHRE
[l ]
S)BRAERFRRURALH RS ”
X &8 X % T 4 & ¥ B % B
= ¥ E . LRER| FUTTARRDHRAA25001/0AR 4 FEARAARAEER TR 0) -
¥ E Ok by K8Rans
B RBRENE UKERE
8 |42l 6] _—" |8 2] sso-niarr 52 |
i 2 i 3 4 5 4 9 10 | 11




ANNEX C: PHOTOGRAPH OF THE POWER PLANT

The Final Report for:
. United Nations Industrial Development Organization

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Design of Waste Heat Power Plant for Zhejiang Shenhe Cemnet Company

Contract No: 04/129
Project No: EG/CPR/99/G31

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

OCTOBER 18, 2005

Tianjin Cement Industry Design and Research Institute(TCDRID)
Beichen District, No.l YinHeBeiDao
Tianjin 300400, P.R.China
Tel: +86-22-26915681 http:/fwww.tcdri.com.cn
Fax:+86-22-26399571 E-mail: Wangyi@tcdri.com.cn



TIANJIN CEMENT INDUSTRY DESIGN & RESEARCH INSTITUTE
Add: Beichen District, Tianjin, China  Postcode: 300400 Tel: 86-22 — 26915681

(TCDRI)
Fax: 86-22 - 26399571

PHOTOGRAPH OF THE POWER PLANT

The Turbine and Generator Building

24052005

The Kiln Qutlet and Inlet Waste Heat Boilers
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TIANJIN CEMENT INDUSTRY DESIGN & RESFARCH INSTITUTE
Add: Beichen District, Tianjin, China  Postcode; 300400 Tel: 86-22 — 26915681

(TCDRI)
Fax: 86-22 — 26399571

The Kiln Inlet Waste Heat Boiler

2.
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The Turbine and Generator

The Turbine and Generator
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Add: Beichen District, Tianjin, China  Postcode: 300400 Tel: 86-22 — 26915681

(TCDRI)
Fax: 86-22 - 26399571

The Cooling Tower and Water Pump Section

The Demineralized Water Pump
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24.02 2005

The Central Control Room
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The Control and Instruments Panels

The Motor Control Center (MCC)
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ANNEX D: CERTIFACATION FILES

The Final Report for:
United Nations Industrial Development Organization

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Design of Waste Heat Power Plant for Zhejiang Shenhe Cemnet Company

Contract No: 04/129
Project No: EG/CPR/99/G31

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

OCTOBER 18, 2005

Tianjin Cement Industry Design and Research Institute(TCDRI}
Beichen District, No.! YinHeBeiDao
Tianjin 300400, P.R.China :
Tel: +86-22-26915681 http://www.tcdri.com.cn
Fax:+86-22-26399571 E-mail: Wangyi@tcdei.com.cn




CERTIFICATE for BRIEFENG & KICKOFF MEETING FULFILL &5

JIO Oy

March 13, 2004

TIANJIN CEMENT INDUSTRY DESIGN AND RESEARCH INSTITUTE (TCDRI)
NO.1, Yinhelibeidao BeichenDistrict, Tianjin 300400, P.R.China

TEL: +86-22-2651-5681

FAX: +86-22-2639-9571

http:/fwww.tcdri.com.cn

E-mail: Zhangfu@tedri.com.cn

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

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Design of Waste Heat Power Plant for Zhejiang Shenhe Cement Company
Project No: EG/CPR/99/G 31

Contract No.04/129

Zhejiang Shenhe Cement Co. Lid, Heshan Town, Tongxiang Municipal, Zhejiang Province{hereinafter called
Company) cerifies that the BRIEFING & KICKOFF MEETING has been fulfilled in March 13,2004 in the
project area for the Design of Waste Heat Power Plant for the Company, the specific agenda items has been
satisfied as follows:

7 "Design team introductions (preformed by TCDR)

> Specific sub-contract objectives{preformed by TCDRI and Company};
#  Project time lines and milestones preformed by TCDRI and Company);

#  Discuss the submission of drawings and documents (preformed by TCDRI).

In accordance with attached file:  ¢TheDocument of the BRIEFING & KICKOFF MEETING)

/A%

SHEN FUQIANG

VICE-PRESIDENT

Zhejiang Shenhe Cement Co. Ltd.
Heshan Town, Tongxiang Municipal, Zhejiang Province, P.R.China




&ﬁlﬁﬁmﬁ:ﬁz{ﬁﬁ BR/NE) 2500t/d 7K R4
S A B L L TiE (MW
(re L&D

T#EK=S: 559

A LTk &=

JeE KR Tk T At 7T P
—OO0OWmE=H

--'\«m /f s




5
m\[ |
ey o <
= s
i > %w
i N iy
m |



\D o ~ (@) i NN (WN] [ —

—
<

TTT ] BBETI e e
D Bl R e e s
lﬁ%ﬁf”&ihﬁb .................. e i
R T B e
U A R R R ITZ e
BB 38 B AR e,
TRB R AREFEE SR e
i



A e B e 2enti g A R d Lt en ek R e Ao al b r o Al

{ UTE AR
WL b B A m AT . KL =il 3, 658 [0, fa i
AT ST R BRI RO . B, R AR
WHEA L el B R 2 H R LTRSS N, WL E S R RIE,
AV KRG A BN ERTS. AR HT Lk, WA
IRHERE T A {84k, ST, Tib. EIERALE T SCELERAC AL
T2, RWITIA KR DAV R B T BIFHAME, 2002 4% KIRLFE
BIAF 5793 JIM, b E— KB A IR K 18.0%, B S EKIBAEF KA,
R EHTEN. EhEkKRAFBSH 750 R F#. BT,
29 WL B ER 13%.
R EEFERG TR, R R R
B . WD — S R T AR, R R MR, BB AN,
MAH AR S SE, SRR eI RIE, FEPEE IR AR
iR, LEEERT, WKREERERSKIBERK, SUNTIAKRETY
fry 5 R R R U 3R T+ 45 SR BT BT R TS TIALIE . IRMIE 5 I T4 K R &
KEFE R 7700 M, |
B 2000 EHHIELHEEMT (WMIEKEILEHRLESEEE
B LR, ERBEHIATRT, FEFEOREFSRENE, &

CAWiE, WIEDERETHNERTERORERES 27 &, GENIDCS

HERO BB TR AR A= B 7E 30 4L b, 7E 2002 SE BT MRS
i, FEIFEKIR SR 700 A, 5 RBH 12%, A/NKYE LB RE R
FEEZESBEHNE. (AL HRTH.E P.042.5 SHL SRS /KIED
Jybdr. BERR TREMKRNERBENTHEREENTL, 1#52
KRR, BAT S KR SRR AT TS AR ST . |

HTIT BT ZK VR AR 428 7 PR A B AL TRV 40 % AT WA, A AT T & 2
5 TTREKEERTEAT, BET 1976 £, RATKRTLES
By —. BRI EIRBRBEE, H2R 2000 £/ 2003 FEFHKEKR
Wik, oIS DURGEY K, —EEEA T KEUKIB A WAT. A F

TCOR! %k R Lo Rk

-1 -




L UL Y B T T B At o a3 NI P BN $1 1 R

B R A R PRSI R

AT A SRS s e al s WP 45 0 Iy 4.0 X 60m AP 3.2 X 50m
(07 TR K K KB e, AT RIS . T AR,
FE S, 7T P.O42.5 M P.0O32.5 EIEAEIRE KR 200 I ANE, A Al
TRT 730 N, Hp#Be R ARAR 15024, BARIEHIL. A48
AR, RIS, BURENER.

BT WS8R BRI, BN RRTE = E, 85X A
FBALRY, ELIENTMNZE P ST TR IR D BR B L ST s, KT
PR R DAL, R RSN ERERRIGIR, AR T LT
4% RS ST S B AR BUOE, G K TR 4 7= B A IR 4T
IR A=A . BoREE, HFEA%E 2500vd HRFHEKRE
FRF=tE 4 i 1A B S TR, sREFI A 25000d 7B BB P 25 3k |
BERSNIE, BR—ERNEEN 3000kW HIAKESR A Bk

Bk, BEmAaET 2004 F 2 BEEREKE D ETRB#HT
2500t/d 7K YRR A PR L IR A B BB TR (3MW) T H E
Sk, TR RERRS L, MEZHEENHET T 48
Ry .

2004 “E 2 H J 2004 4 3 H, RiERMRIRE AR A R EHTT B Rk
BEERAE, BEES T TRRTEMEM, FELEHARmTET £
BEF R T . 2004 4 2 I FRI A B P E BFEFR KR T RS AR
ARG A R TR TR MR RS T, 4% T T
Bt R EARRS SR,

2 bl
(1) (IFEEBEERITERD) (EKREF 200450 5) .
(2) (RRBMF) REMEIHF,
(30 ML KRR 6378 PR 2 =) R AR R B R BT R

TOORT F iR L it i




SR E R B T 00 g b T o R B e i L e

3 IRZMELIERS

R I B i

ST ER A AR B A BR 2 1) 2500t/d AT A rE £R AR vl 4 A e Bk H
TR (GMW)
3.2 5 559

4. TiEEWSEHE
I E i FAEE TR
2500t/d KR 2 % SR HINLEE S 2R (AQC 1)
25000d Bk RE S BIHIEES AN (SPI |
ER P es TK AL TR R4
R LR
L BRI R4
sk B B 2R 4 5
s A RS
8 3t 3 ANRK R
kNG . HEKE R B AR RN, LK. RPSmEAL.

5. BREBREETAFHE
5.1 B
5.1.1 T hEk#

i 5 4 B M AL TE T 25000 KRR K VR By, BB — < B
v P EET
5.12 TREHURAAT |

BRI B TR R A R 2, BT AOURMEHR 2500vd UKk
frrg i i) (RROERIRE) L BEMEWFEREFHEZ (bR
VML) AT AR ERNTEE, WAHBESEM T RRBHENR

B

TCDRI 7@ AR L& B IHER




R R T TR A SR A OF SO (N GO UL

5.0.3 HEREA

5.0.3.1 BT

SRR 15.9°C
R i ot v UL 40.5°C
AR i B (K AR —12.4°C

5.1.3.2 thEZIE

R R SUE S VI .
5.1.4 Ab2E 20 SR EERY

3 R AR T R, BER T, W MM TSR, 5
B
5.1.5 /Ki&

/NF B R 25000d AKIBAEF £ B FIK EER BN E kK, BAFIF
IS EEE AR, R EIE BTN SR RETEUK,

2R S BRI ARSI ERNIE, BEIUABAOKER

. HEKEAT X, SEHEAGEN,

EK TR PR AR TR, EFEFHRKERERIFE R
TKEETT -
5.1.6 fitd

AT B 2500t/d AKIBAEFE LRI R 35/6KV 4 MR g (RIS
HvE) —BE, EA[RIRE 35kV HIFHEER, IhAW 35/6.3kV 20000kVA EAE
B—5,

BRI A RSEBITRIL BT
52 FETATE

RIESLEHENTERATR, BRRIEZT Arg st e
SEATRER, SaUERABENE. Bt BTE%, EASHHAH
RIRTIREAFT, Bl “IREREE. BURE#. AR Em™" AR, #
FEREWHFEMT:

ﬂ%W/ﬁﬁmﬁlﬂﬁﬁ%i%_




SR R AR T S RSN R IV IER BN SR S C U Je S L NI I O B L)

521 4% MAH
el L W) I, SR 25000 d SRR T ER I SR R
14 21 2700t/d~2800v/d.
2500t/d SEHE FEER R A SR
EREIHEHOESSHNT | |
A 180000m°/h (FRAL) JBE: 320£200C, fif/: —6000Pa, &
. ~65g/ m (FRi) o
JRAHSY: CO,26.4%, 0,:6.2%, N,;:62%, EHiRE: 4.176%
FELEHNP IS OFESSH W T .
RE: 60000 m*h (Fri) JBE: 350°C, $akk: ~200Pa, &4 ~30g/
m’ (R .
2500t/d F A TFVEIKIBH ﬂé?f%fﬂiﬂ%%&mzﬁﬁﬁﬁéﬁﬂ%\ﬂ;wﬂ
FHR, A RIEEER AR BE DT, R H S ”“JME

5

A 220°CE A
#1850 FEE, SRERAXRTHAGHERENT
FERE (BRI - 180000m*/h |

/O ERIRE 320°C/220°C
FRERAAV S HES - B TEET, ,\;%*%\r” gL
DEH, Z3UEETATBESR, ES500TF:
FEAE (FRR) 57000m*h
B/ O RRERE: 350°C/90°C
AR ARRME:  1514x10%I/h
EREk, BRFAEMEABOES, SATETHRBHRYY
2970kW.
522 M EHE
RERHAKBE, HERVIIEN 3000kW.
523 FEARFEREN
5.2.3.1 kL #FERIF—AQC 7

TCDRI XA i3 kA # 5k
—5_ -




R LR O S L [ L VRN BN S L T R IR L L B

HOHE 2500t/d BAALA: qu Jo A VMU CHEJSGM LT o Ay, 7100 AL 34
FEA AT BRI K, IO TS SRR A T, AT Ak
A AR —AQC PRI, kb BRSURE, (E4E/D AQC IR ARRIEY
Wﬁﬁkfﬁ%g,%ﬁh%f-;mﬁmﬁﬂmﬂz

(EES A L B A DR B S LA AQC 47, SRS
&RE:E$I&%ﬁﬁ&,Hﬁ%K&JA@UFH&%FWIWCﬂK
khﬁ I&&&%MP;QcWI&iFM1%Mmfﬁwcm‘m%%

Aﬁ%ﬂﬁ%oﬁ%mm}ﬂmﬁA%%%mAqﬂFH&,M%Fﬁ%
PSR AP L K AE A S IER Y SP 4P RIS AQC HPRY T B

ﬁTﬁ&%”ﬁ%m%F%Wm BER, RSIEFARHERIPZATS
ZibEEAATE,
5232 %W %%%%%%F—wﬁl

EEERMHSEMERIHNOEE B SPAHURYT 1 &, SP AR
Fim%f%ﬁ%ﬂQC%m%WI&FE%ﬁfAﬁE%Aﬁ%MWEO
5233 WEE S TRES A NIES R |

VEESAL N E P R R ER N, FUETIE N 3000kW. BREZE
EHOSEREN, BREINEAD, RS 1.25MPa—290C. Rk
PLEEE A 5600r/min, FERG A IREEDH.
5234 EM KA ARG | o

K TR B AW MK R AR R Y. ERE ORI AR
WHIEE . R K RETKE M. RGBT, EHAHIKE BIEHK
WK BREFERAMEFREASEHRK, B T BIK (BFFEAO
ﬂ%ﬁ%mﬁﬁ%Eé@ﬂ%,@ﬁﬁ%ﬁm@%?%ﬁ%mm,ﬁﬁ
VoK B R

MLz AT HATH], ﬁﬁffﬂ<ggllééﬁkti,ﬂz<#¥ﬁﬁ324KﬁﬁE£4t M ET1E
HAKEHSBEEFERKEASETHEFES A EME, TRt &4
AHKIERE 2 STRM KR

TCOR! 7oA RITLRTHARR




PR LI N S TR LR S 1 LR N B R AOHR LY FEOE b4 s

I
l 5.2.3.5 {0 F /AR T
| S T e S (1 A AR RRIE  £6 7 AR 7B S S
Tk, GMFEFE N (K W B R K MU R T i A KA
| BTN ZGR Al R MUK B S, BRI, AR
| KA, HK KR ik ST B SR,
SR ALK RN A, ARHSHEERRNTR, BnEETd
| RN ZS 22 1 4 R B VR 43 $ 0 Nay PO, RS- SE BRI .
P KR AR S SRR RN S BN AL,
| 5236457 BHE |
=R A IRIPAT BT 25000d Bk R 2 R EniR RALI LA
I 8 I R BAE 25000d BB EP % k) BB R |
| IRE AL . LK, B B AR R A
P9 .
| AL BRI AQC 1. B RAHGRY SP I ABERAE; HILED
WL, s, SEERBEE. W KOERENIENGE, B
l KEHENHE.
i 5237 BT, WERHZR. UG SIS SRE KR KRS I B,
| REEYE, |
|
]
|
I
|
|
I
|

6. iR K 35 5 B8

(D) ARHTRHIESEE, D FHETE. Rk, FBW
KRBT WEN, RAFAFLTEERRLESRN, BREEH
& B FIAT =l B 4

(2) TREHFERSHAT WG RN, TAREBTI GRS
FEYGS, DIREER R, BEAHNE.

(3) WEBEWIOAR OERAL, TRRSREMN, TR IR
KPS, TGRS TR A FEAT A R A B .

(4) BB, FRWRTETRMEREEO TS, Lk

TODR | 7oz A L ik vrim 7B

—7 —




AR ERL IR TR S T SR A LT S N

(G A

(5 {EREAL SR B BT RS R, B U BE A AL R A A

PSR, BEAC T RE. |
(6) FEAcut. WENERRTHENIEHIRS, LUAR . THE.

PR AR 19 FF R B DR AL E R, DR A A

(7) BEPFERBR G, FehEe, TUDAE. 8. Wb
AT CHATI R FURE, 3 “= R .

(8) ATFEABEESE DI ABHAL (UNIDO) FEBIFE 287 H
Fo. AKUR. #5 LL B G AT L SR A B AR B DI B R AR B T
EHREA, HlERBAE T ERALR (UNIDO) A TIEM IS

ERE, FELSLTUEEEWN.
(9) ARIFEAFPLE IRFE L TN ER & B KR 2kl AR Pr 2k | hindE 4 34

R E S, TR R B S B R T A

7. FRE RFRFFEEX | |

WL B KR AR 0 A PR A E E R MM E R IR T, BRIEE
N —E BT REF RMEBETEN R T8, EMIERAERERER
e JUERFRIT BUT 2K, o |

(1) FERBPIT B AEITH (CTREARR AR ML E,

(2) AE S5 Cvh IR AAR Bk FO i ok s Fn -4 o2 TR R Wt
BRGHRTRRERE R,

W& IEREZE U W T LTREPR&ESITHE R R,
(3) ERBEWARUTERFRMEET SO 90 0 1 HIFEER

R, BrgmmERs, RELERTRE, hENRmMmEER 100

%o
VIR RAATELRE R PEHFE. GaE =T THITARL
5, AR TR TEMETE.
RREH NRATEE (Rib2 TEHEMEY (TCDRI-QS-B3CL) , &%
Nz B nsRedE . - /

TODRS F s T ittt




RN - IS A (L RN R WIS & B T R A S LI

ﬁ@ﬂ@%ﬁﬂﬂ,wﬂ%MNJt%,(MMH“$ﬂwc%WM
LSRR, NSRS IE 2 T gk, BORDN B BT R AR, S T
S, ARSI, B A A I A
S\ Y O T B R, FE M & E
(&) EFRA TR AR, %%%ﬁ@WDM%%Mm
AT S R R AT ST, P, MBI . W,
(5) HEEHRE, BFHE m&ﬁ%&i,@ﬁﬁ,mﬂ@m@
.
(6) ZEWIREFEEMITR T HFEFF, AR EHS TR
T5E o
(7) WA & RS K,

8. He TN T E L HE
T CHT A AR IR B R AT 25000/d 7K I8 AR 7= 25 Al iR 4 #h i ik
TR GMW) i TE#HEFLIER) (B—HO

9. 5l BEAZE

£ W % B HE 3E Ak
& XNFLZE 5302 |liukongjun@ztks. tcdri. net
W5 BEE BER 5692 |weilianyou@yrfd. tcdri. net
B % 9 | 5684 |zhugiang@yrfd. tedri.net
B st S 5684 |Zhugiang@yrfd. tedri. net
KT W OE 6726 |xugin@rfd. tedri.net
HIN BIiEE 6711 |gaolianhai@yrfd. tcdri. net
gEHy EERE 6711 |gaolianhai@yrfd. tcdri. net
wit&a#E F O 26915628 [Wangyi@yrfd. tedri. net

10 M

1. GV FRA TR R 8 PR B) 2500t/d 7K IR A P £k 4l R 40 A H b
BT GMW) JE TE#HE LR (B—h0

TCOR! xRk LAFTHER
— 9 —




|

A g A

A groadp e gkogh
e P

E PRI

2. CHTRDH A W o £ 1 B &

FIRN

Vg T 75 D

AN RIS Y & R S N I

3, BTIT ] AR RE A A BE  r] 25001/d AR A AR s VT Al B Y

— 10 —

TCDR! i LSk ik 4



CERTIFICATE for CONSULTATION WITH THE COMPANY

March 24, 2004

TIANJIN CEMENT INDUSTRY DESIGN AND RESEARCH INSTITUTE (TCDRI)
NO.1, Yinhelibeidao Beichen Di strict, Tianjin 300400, P.R.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, Heat Generation Engin.eering Dept.

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Deéiqn of Waste Heat Power Plant for Zhejiang Shenhe Cement Company
Project No: EG/CPR/99/G31

Contract No.04/129 |

Zhejiang Shenhe Cement Ca. Ltd. Heshan Town, Tongxiang Municipal, Zhejiang Province(hereinafter called
Company) certifies that the CONSULTATION between the company and TCDRI has been fulfilled in March
24,2004 in the project area and Tianjinfor the Design of Waste Heat Power Piant for the Company, the main
objectives of the consultation are as fdlows:

> ldentifying key existing information in Shenhe company(preformed by TCDR! and Company);

»  Confirm the technical proposal (preformed by TCDR! and Company)l;

~  Confirm the project time lines and milestones{preformed by TCDRI and Company);

> Identify other technical barriers(preformed by TCDRI and Company).

Im accordance with attached file:  {The consuliation record documents?

(A

SHEN FUQIANZ

VICE-PRESIDENT
Zhejiang Shenhe Cement Co. Ltd.
Heshan Town, Tongxiang Municipal, Zhejiang Province, P.R.China
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CERTIFICATE for RECEIVE D THE FEASIBILITY STUDY REPORT

Nov. 8, 2004

TIANJIN CEMENT INDUSTRYDESIGN AND RESEARCH INSTITUTE (TCDRI)
NO.1, Yinhelibeidao Beichen District, Tianjin 300400, P.R.China ‘
TEL: +86-22-2681-5681

FAX: +86-22-2639-9571

http:/fwww.tcdri.com.cn

E-mail: Zhangfu@tcdri.com.cn

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

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Design of Waste Heat PowerPlant for Zhejiang Shenhe Cement Company
Project No: EG/CPR/99/G31 |

Contract No.04/129

Zhejiang Shenhe Cement Co. Ltd. Heshan Town, Tongxiang Municipal, Zhejia'ng Province(hereinafier called
Company) certifies thal the RECEINVED THE FEASIBILITY STUDY REFORT of the Waste Heat Power Plant
for the Company has been accebted asper the applicable Chinese laws and regulations a well as relevant
reguirements for technical renovation projects on Nov.§,2004.

Later the feasibility report has been approval by the Zhejiang Jiaxing Economy & Trade Commission.

In accordance with attached file:  ¢Replyto feasibility repor for the Pure-low Temperature Waste Heat Power

Station Project (3MW) of Zhejiang Shenhe Cement Company)  {No. 2004-86)

A

SHEN FUQIANG

VICE-PRESIDENT
Zhejiang Shenhe Cement Co. Lid.
Heshan Town, Tongxiang Muricipal, Zhejiang Province, P.R.China
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CERTIFICATE for RECEIWVED DRAWINGS AND DOCUMERTS

Dec. 1, 2004

TIANJIN CEMENT INDUSTRYDESIGN AND RESEARCH INSTITUTE (TCDRY)
NO.1, Yinhelibeidao Beichen District, Tianjin 300400, P.R.China

TEL: +86-22-2691-5681

FAX: +86-22-2638-9571

http://www.tcdri.com.cn

E-mail: Zhangfu@tcdri.com.cn

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

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Design of Waste Heat Power Plant for Zhejiang Shenhe Cement Company
Project No: EG/CPR/99/G31

Contract No.04/129

Zhejiang Shenhe Cement Co, Lid. Heshan Town, Tongxiang Municipal, Zhejiang Province(hereinafter calied

Company) certifies that the RECEIVED THE DRAWINGS AND DOCUMENTS of the design of Waste Haat

Power Plant for the Company has been accepted as per requirement on Dec.1,2004.

In accordance with attached file:  {THE DRAWINGS AND DOCUMENTS LIST PRCVIEDE BY TCDRI}

Ay

SHEN FUQIANG

VICE-PRESIDENT
Zhejiang Shenhe Cement Co. Ltd.
Heshan Town, Tongxiang Municipal, Zhejiang Province, P.R.China




= TIANJIN CEMENT INDUSTRY DESIGM & RESEARCH INSTITUTE (TCDED
§47, Add: Beichen District, Tianjin, China  Postcode: 300400 Tel: 86-22 - 26915681 Fax: 86-22 - 26399571

1)
2)
3)
4)
5)

1)
2)
3)
4)

5)

T ERSAT KRR A PR A 25000/d KGR P4k
RSB TIE W) SEIREEIEREE
MEEL
715aH— & kR HRBIP-F R
715cH— B BRPERT-RTT
7290— BN EHPE L — K TT
TIZH-PRS R FBLS —BUE L. T
T12dH- S BB A —
THV-Zi— AR & EA Cand BENEEE A AR ~FE=
L 3 R [ ] — 8L
R 3l Bt 1 1 1 1
AR SRR 5 v R
JERE TE T 5
FKEES R
YRR T8 3 R
> FRAKEEZRHME
kT &N
TI2W-RE KBNS — A
752/ 75N~ IR A I TRER A A — VI
75IW— b 2F 7K Ah T — 1 35
715af — & LR PURIP-HEF
715cH — & B R MR- WS
B (SR, B Bl |
T62E— R AL R AR ERSE —REE
T6IE— BN R L —KEE
ﬂwm%—ﬁ%ﬁ%mﬁ,ﬁﬁﬁﬁi—%%ﬁ
751E— b E KA B — {2
7650~ B E I — KGR E

Y V V VYV VY V¥V




TIAMMN CEMENT INDUSTRY DESIGN & RESEARCH INSTITUTE (T7onh
Add: Beichen District, Fianjin, China  Postcode:; 300408 Tel: 86-22 - 26915681  Fax: 86-22 — Zuiu%_ 0!

6) T64E—FBAACEE LS — KB E

7) T15cE—ERAMIR - BHK

8) T1lsaE—&LKRMMBIP-BFHK

9) 752/753E-ERUNTEENKIRES . HUGTEM A T~ B Rk
10) 767/768T-Fub AL FRIR R L. Rk BAREER — HiERIK

11) 751L— LKA 3E — B IR |

12) 769/763L— Myt fein iz, R AR N E -KEF
13) 752/753L- M SATEFR K EF . BB KL HE - RE
14) TI2L—iRERBHE —KEE

15) 716cL— B RAHGRI -T2

16) 715al—E LR ABRIP-RBE

17) THEL, 2, 3, 5- BHAKEX

18) THE11-5¥ &%

4. gahikE

1) Ti5cA—ERSHRIF-ER

2) TlhaA—ZELpRERPP-1EE
3) 752/753A-HIRTERRKIE . MR {ERR K HIH — R
4) T751A—4kSFE K AR TE — 3

'B) TI2A—¥REEKAENFE — K

6) 766/769A— FE v EVIERIRG K B h RIEH = —FE
7y THAL-{U R 23 — R

8) THAZ-HENEHFES 1/0 SR —FH

0) THI-FREETHIERE R

5. B, STl

1) 751B—4bZKab B — e

2) 751S—4hZE KL —ERFR

3) 752/753B-EREH{AM KR F . BMEN AR NE -EER
4) 752/753S-EBUETEM KRS . HISEH KM NS - EEE

3
o8}
]




o

Add: Beichen District, Ttanjin, China

Postcode: 300400

TIANJIN CEMENT INDUSTRY DESIGN & RESEARCH INSTITUTE {TCDH;

Tel: 86-22 — 26915681  Fax: 86-22 - 26390857/

5) 7T12B—iikR AN —EEE
6) 7TI2S—HREEBIE—EEE
7) T15aB— 2 kRSP -ZFEELE
8) 715aS— & kK MIRI-ZEFIH
9) 715cB—ERRMMBI-FIMN
10) 715cS—ERRKAMRI-FEH

R LAV BT BF e
2004412 A1 H




CERTIFICATE forASSISTANCE THE COMPANY IN THE

START-UP AND COMMISSIONING OF THE POWER PLANT

March 24, 2004

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

TEL: +86-22-2691-5681

FAX: +86-22-2639-9571

http://www.tcdri.com.cn

E-mail: Zhangfu@tcdri.com.en

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

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Design of Waste Heat Power Plant for Zhejiang Shenhe Cefment Company
Project No: EG/CPR/99/G31

Contract No.04/129

Zhejiang Shenhe Cement Co. Ltd. Heshan Town, Tongxiang Municipal, Zhejiang Province(hereinafier called
Company) certifies that the TCDRI hasassisted the company In the stari-up and commissioning of the plant

after the respective section was ready, and in site TCDRI has cooperated with the other party successiully.

TCDRI has provided the document of the power plant start-up and commissioning procedure to the company.

In accordance with attached fiie:  {The power plant start-up and commissioning procedure)

N s

SHEN FUQIANG

VICE-PRESIDENT
Zhejiang Shenhe Cement Co. Ltd.
Heshan Town, Tongxiang Municipal, Zhejiang Province, P.R.China
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CERTIFICATE for DISPATCHING SV TO THE SITE ALONG WiTi

THE CONSTRUCTION PROGRESS

March 24, 2004

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

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, Heat Generation Engineering Dept.

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Design of Waste Heat Power Plant for Zhejiang Shenhe Cement Company
Project No: EG/ICPR/89/G31

Contract No.04/129

Zhejiang Shenhe Cement Co. Ltd. Heshan Town, Tongxiang Municipal, Zhejiang Provincethereinafter calied
Company) certifies that the TCDRI has dispatched the SV to the site which includes structure engineer,
electrical engineer, water treating engineer and others along with the cbnstruc:tion progress of the plant, and

the SV dispatched by TCDR) has satisfied the requirements in site.

A%

SHEN FUQIANG

VICE-PRESIDENT
Zhejiang Shenhe Cement Co. Lid.
Heshan Town, Tongxiang Municipal, Zhejiang Province, P.R.China




CERTIFICATE for SUCCESSFUL COMPLETION OF

THEPERFORMANCE TEST

May 25, 2005

TIANJIN CEMENT INDUSTRY DESIGN AND RESEARCH INSTITUTE (TCDRI)
NO.1, Yinhelibeidao BeichenDistrict, T;’anj]n 300400, PR.China

TEL: +86-22-2691-5681

FAX: +86-22-2639-9571

hitp://www.tcdri.com.cn

E-mail: Zhangfu@tedri.com.cn

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

Energy Conservation and GHG Emissions Reduction in Chinese TVEs
Design of Waste Heat Power Plant for Zhejiang Shenhe Cement Company
Project No: EG/CPR/99/G31

Contract No.04/129

Zhegjiang Shenhe Cement Co. Ltd. Heshan Town, Tongxiang Municipal, Zhejiang Province (hereinafter called
Company) certifies that the Waste Hest Power Plant for the Company has been commissioned and been

operated smoothly since March 25,2005.

[/

SHEN FUQIANG

VICE-PRESIDENT
Zhejiang Shenhe Cement Co. Lid.
Heshan Town, Tongxiang Municipal, Zhejiang Province, P.R.China




