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Chapter 1. Introduction

1.1 General Description

This Technical Proposal covers a complete cement production line from raw material crushing to cement packing and delivering.
1.2 Technical Data and Product Standard

1.2.1 Production Capacity

Clinker output: 3,300t/d

1.2.2 Product Standard

Product complies with China National Standard GB175-1999 (equal to British Standard BS12-1989 or American Standard ASTM150-92).

1.2.3 Heat Consumption

Clinker burning: 3,094 kJ/kg-cl（740 kcal/kg-cl）
1.2.4 Electric Power Consumption

Finished cement product: 98 kWh/t

1.2.5 Exhaust Gas Handling

In an environment-friendly design, electrostatic precipitators are used for handling the flue gas discharged from preheater system and grate cooler and impulse bag filters are used at where necessary and applicable. The density of dust of the flue gas coming out from the electrostatic precipitators as well as that from bag filters is less than 50mg/Nm3.

1.2.6 Plant site conditions

(1) Temperature   

Yearly Average Temperature 


: 22 ℃
Maximum Temperature




: 35 ℃
Minimum Temperature 


        : 3 ℃
(2)
Humidity 

Yearly Average Humidity



: 64%

Average of the hottest month


: 76%

Average of the coldest month


: 51%

(3)
Rain-Fall

Average rain-fall (Yearly):



132.3 mm

Rain season monthly average: 


134.2 mm

Dry season monthly average: 


34.5 mm

(4)
Wind

The way of strongest winds: 


NW

Max. wind velocities at site: 



22.65m/s

(5)
Snow Load:







Rarely snows

(6)
EARTHQUAKE ZONE:




1st degree quake zone, 

1.2.7 Water supply

PURCHASER will supply the water for production. Water source available is groundwater.

1.2.8 Fuel

The bituminous coal will be used as burning fuel.

1.2.9 Power supply

PURCHASER will supply the Main Power Voltage of 34kV for this project and main substation. 
1.3 Others

※
Language

English will be used in all documentation.

※
Measuring units

All dimensions and other numerical data will be in the metric system.

※
Applicable codes and standards

All design documents will be in conformity with Chinese code and standards. All equipment and materials provided by the SUPPLIER will be in conformity with manufacturer’s standards.
Chapter 2. Production Method and Proportioning Calculation

2.4 Production Capacity

Clinker output:
 3,300 t/d

1,000,000 t/y

Portland Cement output: 1,200,000 t/y

2.5 Production Method

The dry process production line with (4.4×68m rotary kiln equipped with precalciner system and 5-stage cyclone preheater is used for the project.
2.6 Proportioning Calculation

2.6.1 Chemical Composition of Raw Materials and Fuel (%)

Raw Materials chemical Composition

	%
	Limestone
	Clay
	Sand
	Iron ore
	Fly Ash of coal

	L.O.I.
	42.03
	13.58
	4.60
	4.67
	

	SiO2
	3.13
	57.14
	81.20
	15.24
	53.46

	Al2O3
	0.92
	12.61
	6.80
	12.15
	30.23

	Fe2O3
	0.46
	4.66
	3.20
	63.10
	5.99

	CaO
	52.78
	8.01
	1.60
	2.60
	8.13

	MgO
	0.43
	2.40
	0.60
	1.20
	.11

	K2O
	0.04
	0.40
	1.10
	0.10
	.26

	Na2O
	0.09
	0.34
	0.30
	0.19
	.6

	SO3
	0.12
	0.66
	0.100
	0.75
	1.26

	Chlorides Cl-
	0.001
	
	0.010
	
	

	Total
	100.00
	99.74
	99.51
	100
	


Presumed Approximate Analysis of the proposed Coal 

	Ma,r
	Mad
	Aad
	Vad
	FCad
	Qnet,ad
	St,ad

	12%
	1.0%
	18%
	25%
	56%
	≥5800 kcal/kg
	≤1.5%


Note: Chemical composition of Raw Materials and Fue is presumed.
2.6.2 Determination of Clinker Ratio

The range of clinker ratio is as follows:

LSF=93±1, 
SM=2.5±0.10, 
IM=1.60±0.1. 

The heat consumption for clinker burning is 3094kJ/kg (740kCal/kg).

2.6.3 Proportioning Scheme

The raw materials proportioning ratio, chemical composition of raw meal and clinker, clinker ratio and mineral composition are as follows:

	　
	composition
	　
	Proportioning （%）

	　
	Raw Mix
	Clinker
	　
	dry
	wet

	L.O.I    （%）
	36.02
	　
	Limestone
	80.00
	　

	SiO2     （%）
	13.81
	22.31
	Clay
	16.40
	　

	Al2O3     （%）
	3.13
	5.47
	Iron ore
	1.50
	　

	Fe2O3    （%）
	2.15
	3.41
	Sand
	2.10
	　

	CaO     （%）
	43.61
	66.78
	　
	　
	　

	MgO     （%）
	0.77
	1.18
	　
	　
	　

	K2O      （%）
	0.12
	0.19
	　
	　
	　

	Na2O    （%）
	0.13
	0.21
	　
	　
	　

	SO3      （%）
	0.21 
	0.35
	　
	　
	　

	Cl-       （%）
	0.001
	0.002
	　
	　
	　

	Total     (%)
	99.94
	99.91
	Total
	100.00
	　

	IM
	1.46
	1.60
	　
	Coal
	

	SM
	2.62
	2.50
	Fuel (%)
	0.00
	

	S/A
	4.41
	4.08
	Net value of fuel
	24253.3
	kJ/kg

	KH
	0.971
	0.901
	Burning consumption
	3094.4
	kJ/kg cl.

	LSF
	
	93.9
	Fuel consumption
	131.5
	kg fuel/t clinker

	HM
	　
	2.14
	Ash in clinker(%)
	2.30
	（%）

	C3S      (%)
	　
	59.69
	R. M. consumption
	1.5270
	t R.M./t cl.

	C2S      (%)
	　
	18.96
	Moisture of raw mix
	
	(%)

	C3A      (%)
	　
	8.73
	Remark:

	C4AF     (%)
	　
	10.38
	

	Na2O+K2O  (%)
	　
	0.41
	

	1400℃ liquid volume(%)　
	25.24
	
	
	

	S/R
	1.43
	
	　
	
	　

	E-SO3(g/100Kg clinker)　
	345.3
	
	
	　


Remarks 

(1)
In this project, the limestone, clay, sand and iron ore will be used as the proposed raw materials and bituminous coal as burning fuel. Above raw materials and coal may satisfy the requirement of new dry cement clinker production line with 5-stags preheater and precalciner.

(2)
The clinker modules and noxious components shall satisfy the following conditions for the normal operation of the kiln system:

Modules in the clinker:




   KH:      0.89~ 0.91




   SM:      2.4  ~ 2.6




   IM:      1.5  ~ 1.7




Noxious components in the raw meal:




   K2O+Na2O

 < 1%




   Cl-

   

 < 0.015%




Ratio of sulphur and alkali in the clinker:





        MolSO3



  SG = 




  ≤ 1




        MolK2O+1/2MolNa2O



  (SO3 included from the raw meal and fuel)


     If SG>1, the excess SO3 in the calculated clinker shall be less than 400 g/100kg clinker.

(3)
Requirements of the raw materials and fuel


Usually, the proposed raw materials and fuel must conform to the following requirements:


 Raw materials

	
	Limestone
	Clay 
	Iron ore
	Sand

	CaO          (%)
	> 48
	
	
	

	MgO          (%)
	< 3
	< 3
	
	

	K2O+Na2O     (%)
	< 0.6
	< 4.0
	< 4
	< 2

	SO3           (%)
	< 0.5
	< 1
	< 2
	< 1

	Cl-            (%)
	< 0.015

	SM
	
	2.5 ~ 3.5
	
	>4

	IM
	
	1.5 ~ 3.5
	
	

	Fe2O3         (%)
	
	
	> 45
	

	Al2O3          (%)
	
	
	
	

	Moisture       (%)
	< 3
	< 15
	<12
	< 8

	Size         (mm)
	≤ 1200
	≤ 350
	≤400
	≤ 25



(4)
The grindability (Bond Index) of the raw mix should be less than 10 kW•h/t.


(5)
Burning Fuel      coal 



    Net heat value as air dried
> 5800kcal/kg



    Volatile as air dried


> 25%



    Moisture as pulverized coal:
< 1%



    Total sulfur as air dried:

< 1.5%


(6)
The formulas of common clinker modules are the following:



Lime saturation factor (KH):








Silica ratio (SM):

 







Alumina ratio (IM):

 





2.6.4 Material Balance
	　

Material

　
	Dry ratio
	Moisture
	Consumed amount for clinker (t/t)
	Material Balance (t)

	
	
	
	
	Dry 
	Wet 

	
	%
	　%
	Dry
	Wet
	Hour 
	 Day
	Year 
	Hour 
	Day 
	Year 

	limestone
	80.0 
	2
	1233.97
	1259.16
	169.67
	4072.11
	1262353
	173.13
	4155.21
	1288116

	Clay
	16.4
	12
	252.96
	287.46
	34.78
	834.78
	258782
	39.53
	948.62
	294071

	Iron ore
	1.50
	10
	23.14
	25.71
	3.18
	76.35
	23669
	3.53
	84.84
	26299

	Sand
	2.10
	8
	32.39
	35.21
	4.45
	106.89
	33137
	4.84
	116.19
	36018

	Raw meal
	　
	　
	1542.47
	　
	212.09
	5090.13
	1577942
	　
	　
	　

	Clinker
	
	
	
	
	137.50
	3300.00
	1023000
	
	
	

	Burning coal
	
	10
	131.53
	146.15
	18.09
	434.06
	134557
	20.10
	482.28
	149508

	Gypsum
	　
	3
	　
	　
	9.92
	238.10
	73810
	10.23
	245.46
	76092

	Slag
	　
	6
	　
	　
	9.06
	217.36
	67381
	9.63
	231.23
	71682

	Trass
	　
	3
	　
	　
	17.35
	416.45
	129100
	17.89
	429.33
	133092

	Clinker
	　
	　
	　
	　
	137.50
	3300.00
	1023000
	　
	　
	　

	Cement(A)
	　
	　
	　
	　
	73.10
	1754.39
	543860
	　
	　
	　

	Cement(B)
	　
	　
	　
	　
	99.21
	2380.95
	738095
	　
	　
	　

	Cement (total)
	　
	　
	　
	172.31
	4135.34
	1281955
	　
	　
	　


Remarks: 

(1) Kiln running rate: 310d/a;
(2) Material consumption: 1.527kg raw meal/kg clinker;

(3) Net heat value of Coal as air dried: 24253kJ/kg;

(4) Heat consumption: 740kcal/kg clinker (3094kJ/kg clinker);

(5) Burning fuel is bituminous coal.

(6) Cement proportioning
	
	Cement（A）
	Cement（B）

	Clinker (%)
	95
	70

	Gypsum (%)
	5
	5

	Slag (%)
	
	10.00

	Trass (%)
	
	15.00


Cement (A) is Portland cement and cement (B) is composite cement.
Chapter 3.     Technical Scheme

3.7 Cement Making Process

This project aims to build a 3,300t/d cement production line from raw materials crushing to cement packing and delivery. The proposal is made for a 3,300t/d new dry process production lines with suspension cyclone preheater. Most of the major equipment used in the production line is manufactured in China in recent years based on the licenses from the Western countries, e.g. Some of key equipment will, if necessary, be supplied by the Western countries, 
3.7.1 Limestone and clay Crushing

In this scheme, a hammer crusher will be installed in the plant site. Limestone  from mine is transported via dumper trucks to crusher feeding hopper, under which a PB 2000 apron feeder is installed and one mobile loader is used for feeding the limestone temporarily stored in nearby area. Limestone is fed via apron feeder to hammer crusher for crushing. The crusher has a capacity of 800t/h. The apron feeder is driven by frequency-variable motor and its speed is monitored and controlled through instruments in the control cabinet, so that the crusher will work efficiently in nearly full load. Crushed limestone is transported via B1400 belt conveyor to a B1000 belt conveyor ,mix with crushed clay and then to the limestone & clay preblending. an electronic belt weigher is used for measuring the mixture(limestone & clay).

Clay is transported via dumper trucks to crusher feeding hopper, under which a PB 1000 apron feeder is installed and one mobile loader is used for feeding the clay stored in shed nearby . Clay is fed via apron feeder to impact crusher for crushing. The crusher has a capacity of 180t/h. The apron feeder is driven by frequency-variable motor. Crushed clay is transported via B800 belt conveyor to a B1000 belt conveyor, mix with crushed limestone and then to the limestone & clay preblending. an electronic belt weigher is used for measuring the clay.

3.7.2 Coal & Iron ore crushing and sand conveyor

Coal & Iron ore are charged to the receiving hopper via dumper trucks or loader and then fed into the crusher by apron feeder with variable speed respectively, the additive materials are crushed by hammer crusher into proper size. The input size of the materials shall be less than 400 mm and the output is less than 35 mm, the capacity of the crusher is 150t/h. Sand are charged to feeding hopper via loader under which a bar gate is installed . Crushed materials & sand are conveyed to the Additive Materials preblending. 

3.7.3 Limestone & Clay Preblending

A 325 longitudinal limestone & clay preblending yard will be built in a storing capacity of 2×38000 tons of mixture and a stockpile of 9800 tons of pure limestone. Mixture & pure limestone are stored in preblending stockpile via boom stacker. A bridge scraper reclaimer is employed. There are two stockpiles, one for stacking and the other for reclaiming. The capacity of the stacker is 800t/h and that of reclaimer is 500t/h. Preblended mixture are taken by the reclaimer and then conveyed to proportioning station via belt conveyor. Pure limestone is fed into feeding hopper via loader then conveyed to proportioning station by belt conveyor.

3.7.4 Coal & Iron ore Preblending

A longitudinal preblending yard with storing capacity of 7000 tons for sand, 6000t for iron ore, 2×10000t for coal will be built. A side reclaimer is employed for reclaiming all additive materials and coal. The capacity of the stacker is 200t/h and that of reclaimer is 100t/h. The iron ore and sand will be conveyed to raw materials proportioning station by belt conveyor. The coal will be conveyed to coal bin of coal mill via belt conveyor.
3.7.5 Raw Materials Proportioning

Four proportioning bins are planned in the raw materials proportioning station to store limestone & clay, pure limestone ,iron ore and sand (limestone & clay 950t, pure limestone 600t, iron ore 750t, sand 600t). The materials are fed via the weighing feeder at the bin bottom according to the proportion ratio respectively. The proportioned raw materials are conveyed via belt conveyor to raw mill. The chemical composition of the raw materials mix will be monitored by XRF analysis on samples taken at the vertical mill cyclone outlet on. On the basis of analysis results, raw meal composition will be controlled by acting on the weigh feeders to assure the proper blend of materials. 

3.7.6 Raw Material Grinding and Transporting

A vertical mill with a high efficiency separator will be used for raw materials grinding and drying. The capacity of the raw mill is ~260t/h, which includes reserve capacity for worn rollers/table liners. The main motor power is approx. 2800kW. The raw meal fineness is 12% R90.

A metal separator is installed before the raw materials are fed to the vertical mill to eliminate ferro-metallic parts. A metal detector is placed 5m from the end of the feeding belt conveyor. In case of an emergency, the raw materials with metallic parts are discharged through a two-way gate into a scrap bin.
The ground fine particle will be carried by air to the cyclone separator and the coarse particle will be collected by the integrated separator and returned to vertical mill for regrinding. The dust-laden air out of the cyclone separator will be treated in an EP before being emitted into the atmosphere. The dust concentration in the dedusted gas will be lower than 50mg/Nm3 on design. The raw meal product captured in the cyclone separator will be sent to the homogenizing silo. Dust collected by the air conditioning tower & EP will always be transported to the silo. 
Water spray system in the vertical mill will also be necessary for stability of the mill and in order to control the mill outlet temperature. A raw mill fan is located between the cyclone separator and the EP. The circuit will be designed to allow gas re-circulation from the raw mill fan back to the inlet of the mill. The duct of the mill inlet is to be equipped with a fresh air intake in order to adjust the mill inlet temperature.

Preheater exhaust gases will be used to dry the raw materials in the vertical mill. No auxiliary air heater is requested. When the vertical mill is in operation, the preheater exhaust gases, after being lowered to a proper temperature by the conditioning tower, will be mixed with that from the vertical mill and then sent to the EP. Totality of preheater exhaust gases can be allowed to the EP when the raw mill is shut down without interfering with kiln operations. The EP fan is located downstream of the EP and the dedusted gases will be emitted into the atmosphere through a stack.

All the main equipment is outdoor. Proper access for maintenance trucks and cranes entering into the area surrounding the raw mill, dust collecting system, homogenizing silo, preheater and fans will be considered in the layout.
3.7.7 Raw Meal Homogenizing Silo

A (18m homogenizing silo of 10500t capacity will be installed for blending and storing the raw meal before it is fed to the kiln system. In order to guarantee the silo blending effect, the storing of the silo must be remained up to 5000t raw meal during nominal kiln operation. 

The raw meal product captured in the cyclone separator will be transported into the silo by air slides and elevator . Extraction from the bottom of the silo shall be via discharge air slides and dosing valves to the kiln feed bin. The fluidization/extraction air is supplied from roots blowers. The silo discharge system must be adequately controllable in order to keep the kiln feed bin at a constant weight level. A manhole in the silo allows checking the air slides of the silo bottom.

The kiln feed bin shall be mounted on load cells, and a gravimetric metering system controls the flow of raw meal into the preheater. For an emergency stop of preheater feed and for start-up procedures, the preheater feeding elevator is equipped with a by-pass flap, which sends the raw meal back to the homogenizing silo.

3.7.8 Burning -system

Burning system will consist of a double series 5-stage cyclone preheater with precalciner, a (4.4×68m rotary kiln, as well as a grate cooler. The system capacity will be designed for 3300t of clinker per day and the heat consumption will be 740kcal/kg.cl on the basis of 400 kcal/kg.cl of reaction heat of clinker formation. The cooler will be designed for the outlet clinker temperature of 65℃ plus the ambient temperature.

The preheater with precalciner is the technique patent and product of C-HOPE. Material feeding ducts between the stages are equipped with pendulum flaps and splash boxes. The cyclones will be sized so that the pressure drop of the preheater system will be less than 5500Pa and the exhaust gas temperature out of the preheater will be 330~350(C in nominal operation. The weighed raw meal will be fed into preheater for preheating and partial decarbonation and then into precalciner for calcination. The decarbonation rate of CaCO3 in the raw meal at the kiln inlet is over 90%. The raw meal is further decarbonated and burned in the kiln.

Steel stairs and platforms with adequate headroom and space for maintenance of all equipment and manholes, a service elevator for man and bricks and spare parts if necessary, etc will be taken into account during the design of the steel structure of the preheater tower.

The high temperature fan will be equipped with a variable speed drive. The location of air blasters is to be optimized during continuous running. Gas analyzers with independent cooling systems are located in the duct after the precalciner.

The rotary kiln shall be fired with bituminous coal. The drive system will be mechanical. The tertiary air duct, installed along the side of the kiln, takes the hot air preferably from the kiln hood to the precalciner. Free access for maintenance trucks and cranes entering into the area surrounding the rotary kiln will be considered in the layout.

The cooler has three grates, the crusher which has the same width as the cooler grates will be of hammer type and installed at the end of the grates. Water spray system within the cooler will also be necessary for dedusting and in order to control the EP inlet temperature. Electrical equipment, a central lubrication group, etc of the cooler will be included. The grate cooler and chain conveyor below the cooler chamber will be installed above ground level. Cooler air fans are to be equipped with silencers and adjust valves.

At the kiln outlet, the clinker with temperature over 1350(C will enter the grate cooler for quenching. Clinker lumps are crushed by the hammer crusher at the end of the grates. Recuperated hot air is utilized as secondary air in the kiln and tertiary air for the precalciner. The part is sent to the coal mill for coal drying and the rest exhauste gas from the grate cooler shall be cleaned in a EP which will be designed for the dust concentration in the dedusted gas less than 50mg/Nm3. Except the water spray system within the cooler, a fresh air intake at the duct of the EP inlet will be designed in order to cool down gases from cooler to a temperature acceptable for the EP. The EP fan is located downstream of the EP and the dedusted gases will be emitted into the atmosphere through a stack. The dust collected by the EP shall be fed back to the bucket chain conveyor under the clinker crusher of the cooler.

Stairs and platforms with adequate space for maintenance of the cooler and the EP, etc will be taken into account during the design of this department.
3.7.9 Clinker storage and transporting

A (40m clinker silo of 45000t capacity will be used to store the clinker. The clinker silo has three extraction galleries with low speed belt conveyor above ground level. 
The clinker out of the cooler will be transported by the bucket chain conveyor to the silo. The bag filter on the top of the silo is sized for the feeding by the bucket chain conveyor and thermal air expansion in the storage. The clinker extracted from the silo will be transported by belt conveyors to the cement proportioning. Necessary dedusting filters will be designed at the chutes of clinker on to belt conveyors to the cement proportioning.

3.7.10 Gypsum crushing & slag, trass conveying

Gypsum is unloaded into feeding hopper by dumper or mobile loader, A jaw crusher will be equipped for crushing gypsum. The crusher has a capacity of 30~50t/h. Slag, trass are storied a longitudinal shed. These materials will be sent to the cement proportioning by belt conveyer and bucket elevator.

3.7.11 Cement Proportioning Station

Four proportioning bins are planned in the cement proportioning station to store clinker, gypsum and slag, trass.(clinker 1200t, gypsum 1000t, slag 700t, trass 1000t).The materials are fed via the weighing feeder at the bin bottom according to the proportion ratio respectively. Bins and extraction must be dedusted. The proportioned materials are conveyed via belt conveyor to cement grinding.

3.7.12 Cement Grinding

Two cement grinding system will be adopted and each system includes a roller press and a (4.2(12.0m cement mill in closed circuits with O-Sepa high efficiency classifier. The nominal capacity of each cement mill system will be 120t/h of Ordinary Portland Cement at fineness of 320m2/kg. The main motor power of each mill is about 2800kW.

Proportioned mixture are conveyed via belt conveyor and elevator below the proportioning bins to feeding bin, which is equipped with three load cells, above the roller press. The weight signal sent by the cells serves as the feedback signal of materials flow to control the feed volume of belt weigher under the proportioning bins for mixture. Materials from the roller press are sent to V-shaped powder separator. Coarse particles return to the feeding bin above the roller press. Fine product  taken by the airflow is sent to cyclone collector and then to the ball mill for grinding. Those cannot be caught by cyclone collector are sent to O-SEPA separator of the ball mill by airflow. 

Materials ground by ball mill are transported to N2500 O-SEPA separator by high efficiency bucket elevator. The coarse particles separated return to ball mill for regrinding while the fine product is collected by the high efficiency bag filter behind the separator and then conveyed to cement silo via an air slide and bucket elevator.

3.7.13 Cement storage and bulk loading

8-(15m cement silos will be used to store the cement, and the total storage capacity is 40000t. These silos will be installed with dedusting system, necessary accessories, fluidization and extraction systems.

3.7.14 Cement packing & Bulk cement loading

The cement packing system will include three packers of 8-spout, the 90t/h capacity each, and can pack the daily cement product completely in 12~15 hours. Each system will include vibrating screen, buffer bin and weighing, etc. There are 3 bulk loading system of 100t/h design capacity for truck.Each bulk cement bin has the capacity 1600 tons.

The cement from extraction systems under the cement silo will be delivered to the buffer bin by air slide and the bucket elevator and vibrating screen, before being fed into each packer. The bagged cement can be loaded directly or stored in storehouse temporarily which has the capacity 2000 tons. 

3.7.15 Pulverized coal preparation
A vertical mill with a high efficiency separator will be used for raw coal grinding and drying. The nominal capacity of the mill is 25t/h of coal pulverized at 10% reject on 80 microns sieve.

The raw coal bin will be equipped with a load cell. Bin and extraction must be dedusted. The raw coal will be adjusted by weigh feeders. A metal separator is installed before the raw coal is fed to the vertical mill to eliminate metallic parts. The dust collected by the bag filter will be the qualified coal powder, which will be transported either to a bin for kiln or to a bin for precalciner. The dedusted air from the bag filter will be to the chimney. A fresh air inlet with damper will also be included in the mill air circuit. The design dust concentration in the dedusted gas will be lower than 50mg/Nm3.

The cooler exhaust gases will be used to dry the raw coal in the vertical mill. An auxiliary air heater is requested.

The pulverized coal extracted from the bins by two sets of weighing and feeding systems will be pneumatically transported to the kiln and precalciner burners. The capacities will be 7~9t/h for the kiln burner and 10~12t/h for the precalciner burner. The transporting air is supplied from Roots blowers.

The workshop will also include necessary explosion valves, CO and temperature detection and CO fire protection, etc.

3.7.16 Utilities

The project will also include necessary utilities sections namely:

Two truckscales of 90t located at plant entrance
Three truckscales of 90t located under bulk cement bins
Air compressor station , A center labouratory and a small pilot plant,etc.
3.2

Work shift of departments

	No.
	Department
	Day
(day/week)
	Work hour per daily balance (hr/day)

	1
	Limestone crushing
	6
	6.2

	2
	Clay crushing
	6
	6.2

	3
	Limestone & clay Preblending

Incl.:  Stacker

Reclaimer 
	6
7
	6.2

9.7

	4
	Coal, iron ore crushing
	6
	4.5

	5
	Coal, iron ore and sand  Preblending

Incl.:  Stacker

Reclaimer
	6
7
	5.0

6.9

	6
	Raw materials proportioning station

Incl.:  Top of bins

Bottom of bins
	7
7
	12.5
20.4

	7
	Raw materials grinding
	7
	20.4

	8
	Exhaust gas treatment
	7
	24

	9
	Raw meal homogenizing silo

Incl.:  Top of silo

Bottom of silo
	7
7
	20.4
24

	10
	Burning system
	7
	24

	11
	Clinker storage

Incl.:  Top of silo

Bottom of silo
	7
7
	24
6.6

	12
	Gypsum crushing
	7
	6.2

	13
	Cement grinding
	7
	17.3

	14
	Cement storage

Incl.:  Top of silo

Bottom of silo
	7

7
	17.3

Based on sales

	15
	Cement bulk loading
	Based on sales
	Based on sales

	16
	Cement packing and bag loading
	Based on sales
	Based on sales

	17
	Pulverized coal preparation
	7
	19.3

	18
	Coal meal weighing
	7
	24

	19
	Central control room & lab.
	7
	24

	20
	Air compressor station
	7
	24


3.8 List of storage facility of whole plant

	No.
	Name
	Storage type
	Specification

(meter)
	Capacity

(ton)
	Duration

(day)

	1
	Limestone & clay
	Preblending pile
	325×54
	2×38000
	2×7.8

	
	
	Proportioning bin
	(10
	950
	4.7h

	2
	Pure limestone
	preblending pile
	
	9800
	23

	
	
	Proportioning bin
	(8
	600
	1.5

	3
	Iron ore
	preblending pile
	253×46.5
	6000
	70

	
	
	Proportioning bin
	(8
	750
	8.5

	4
	sand
	preblending pile
	253×46.5
	7000
	58

	
	
	Proportioning bin
	(8
	600
	5.0

	5
	Coal
	Preblending pile
	253×46.5
	2×10000
	2×20

	
	
	Raw coal bin
	
	80
	4h

	6
	Raw meal
	Homogenizing silo
	(18
	10500
	2.1

	7
	Clinker
	Silo
	(40
	45000
	13.6

	
	
	Proportioning bin
	(10
	1200
	8.7h

	8
	Gypsum
	stockpile
	48×40
	6600
	25

	
	
	Proportioning bin
	(10
	1000
	4

	9
	Slag
	Shed
	54×60
	6800
	28

	
	
	Proportioning bin
	(10
	700
	3

	10
	Trass
	Shed
	54×72
	8000
	18.6

	
	
	Proportioning bin
	(10
	1000
	2.3

	11
	Cement
	Silo
	8-(15
	8×5000
	9.5

	12
	Cement
	Bulk bin
	3-6x6
	3-1600
	9h


3.9 List of main equipment

	No.
	Name
	Specification and Size
	Q'ty
	Capacity (t/h)

	1
	Limestone Crusher
	Single stage, hammer type

Feed size:<1000(1000(1000mm

Product size: <80mm R90%

Main motor:  630kW
	1
	800

	2
	Clay crusher
	Impact type
	1
	180

	3
	Limestone Stacker
	Boom type side stacking


	1
	800

	4
	Limestone reclaimer
	Bridge scraper
	1
	500

	5
	Coal & iron ore Crusher
	Impact type
	1
	150

	6
	Coal & iron ore Stacker
	Boom type side stacking
	1
	200

	7
	Coal & iron ore reclaimer
	Side scraper
	1
	100

	8
	Raw mill
	Vertical type

Feed size: <75mm

Product fineness: <12% R90

Feed moisture: max.6.0%

Product moisture: <1.0%

Main motor: ~2800kW
	1
	260

	9
	Raw mill fan
	Air flow: ~550000m3/h

Pressure: 11000Pa

Air temperature: 100(C, max.150(C

Dust inlet: <100g/Nm3
Main motor: ~2100kW
	1
	

	10
	Preheater fan
	Air flow: 580000m3/h

Pressure: 8000Pa

Air temperature: 310(C, max.450(C

Dust inlet: <80g/Nm3

Main motor: ~2200kW
	1
	

	11
	EP for kiln and raw mill
	Air flow: ~580000m3/h
Inlet air temp.: 100~150℃

Dust inlet: <80g/Nm3
Dust outlet: <50mg/Nm3
	1
	



List of main equipment in whole plant (continued)
	No.
	Name
	Specification and Size
	Q'ty
	Capacity (t/h)

	12
	Preheater and precalciner
	Double series, 5-stage

C1:         2-(5450mm

C2, C3:     2-(5450mm

C4, C5:     2-(5700mm

Precalciner: (5900mm

Pressure loss: <5500Pa

Outlet air temp.: <330~350(C
	1set
	3300t/d

	13
	Rotary kiln
	(4.4×68m

Slope: 4%

Main motor: 420kW
	1
	3300t/d

	14
	Grate cooler
	Effective grate areas: ~83.16m2
Inlet clinker temp.: ~1350(C

Outlet clinker temp.: 65(C+ ambient

Outlet clinker size: <25mm
	1
	

	15
	EP for cooler
	Air flow: ~435000m3/h
Inlet air temp.: 220~350(C

Dust inlet: <20g/Nm3

Dust outlet: <50mg/Nm3
	1
	

	16
	Cement mill
	Roller press + (4.2×12m ball mill

Feed size: <25mm

Product fineness: 3200cm2/g
Ball mill main motor: 2800kW
	2
	~120

(each)

	17
	Classify
	O-Sepa, N-2500

Capacity: 90(150t/h

Feed rate: max. 450t/h

Air rate: 2500m3/min.

Main motor: 110kW
	2
	


List of main equipment in whole plant (continued)
	No.
	Name
	Specification and Size
	Q'ty
	Capacity (t/h)

	18
	Bag filter for classify 
	Air flow: 157000m3/h
Dust inlet: <1300g/Nm3
Dust outlet: <50mg/Nm3
	2
	

	19
	Coal mill
	Vertical type

Feed size: <40mm

Product fineness: <12% R90

Feed moisture: max.12%

Product moisture: <1%

Main motor: ~420kW
	1
	25

	20
	Bag filter for classify 
	Air flow: 100000m3/h

Dust inlet: <720g/Nm3
Dust outlet: <50mg/Nm3
	1
	

	21
	Bulk loader for truck
	
	3
	~100(each)

	22
	Cement packer
	8-spout rotary
	3
	90(each)


3.10 Power supply and distribution

3.10.1 In addition to electricity equipment directly associated with Equipment supplied, the project will also include:

· Main substation and external feeding line are excluded

· Medium and low voltage power distribution

· Electrical protection system

· Emergency power system

· Lighting

3.10.2 Power supply

The power is supplied by public grid to the 34kV substation in the plant.

A 800kVA diesel power generator will be installed near the preheater electric room for the safety of the rotary kiln during the emergent shutdown. The emergent power will supply the power for the kiln auxiliary drive motor, lubricating system of kiln bearing cooling system necessary lighting, maintenance and fire fighting, etc.

(1)
Voltage grade

Voltage of incoming power supply is 34 kV, 3 phases, grounded Neutral, 50HZ.


M.V. power distribution  

6.3 kV


M.V. motor               
6 kV


L.V power distribution    

0.4/0.23 kV 


L.V motor                
380 V 


DC operating power        
DC 220V


DC motor                  
DC 220V

(2)
Estimated Load


Overall installed power:



25600kW



Thereinto: H.V. motor：


18380kW


Calculated load:





18300kW


Natural power factor：



0.7


Power factor after compensation：

0.95


Consumption power of per ton cement:
98kW(h/t cement

Annual comsumption power:


1.25(108kW(h


Demand factor:





0.70
3.10.3 Power distribution

Unmanned running mode will be used in the general substation during operation. All the running signals, alarm signals, and data from any device will be processed by PLCs and sent via data highway to the CCR. The control and supervision of the general substation will be executed in the CCR.

There will be 6 electric rooms respectively for raw mill, preheater, kiln hood, coal mill, cement mill and cement packing.

The electric rooms will receive the power from the general substation via the 6kV cables.

The transformers for power distribution will be totally enclosed.

The 6kV medium tension switchgear will be metal enclosed drawable.

The low tension MCC drawer cabinets will be installed with the intelligent relays, executing the overload, undervoltage, lack of phase, earthing and damping protection and load current and earthing current display, etc.

3.10.4 Electric drive and control

All the signals about the equipment running status will be sent to the PLCs. The motors will be sequentially started or stopped according to the process flow as initiated by the commands from the operator's keyboard. The motors will be stopped sequentially once a fault signal is received and thus an alarm signal sent out.

The kiln and the kiln ID fan drive will be run by way of the variable speed regulation.

The mill motor and other big slip ring motors will be started by the liquid rheostats.

The changeover switchbox "CENTRAL-STOP-LOCAL" will be installed adjacent to the motors to avoid misoperation of the motors during the maintenance and repair of the equipment.

3.10.5 MT motor list

	No.
	Driven Equipment
	Q’ty
	Rating Power (kW)

	
	
	
	Single
	Sub-Total

	1
	Limestone crusher
	1
	630
	630

	2
	Additive material and coal crusher
	1
	280
	280

	3
	Raw mill
	1
	2800
	2800

	4
	Fan for raw mill
	1
	2100
	2100

	5
	High temperature fan
	1
	2200
	2200

	6
	Fan after EP of pyro-system
	1
	1000
	1000

	7
	Fan after EP of clinker cooler
	1
	350
	350

	8
	Roller press
	2
	500
	1000

	9
	Fan for roller press system
	2
	250
	500

	10
	Cement mill
	2
	2800
	5600

	11
	Fan for bag collector after cement mill
	2
	500
	1000

	12
	Coal mill
	1
	420
	420

	13
	Fan for bag collector after coal mill
	1
	500
	500

	
	Total
	17
	
	18380


3.11 Process control system

In addition to automation equipment directly associated with equipment supplied, the project will also include:

· Central control room

· Control system

· Communications system

3.11.2 Principle of design

In the quotation, the advanced equipment and technology for automatic control system in the world is proposed. The design principle is reliable and practical. The instrumental control is used for the auxiliary department.

3.11.3 Process control

A distributed control system will be adopted. The plant will set one central control room (CCR) and four local control stations (in the electric rooms). The supervision and operation will be carried out from the CCR. The report and alarm message and other management documents can be printed.

3.11.4 Raw meal quality control system

The samples will be taken locally by an automatic sampler from a point between the raw mill and homogenizing silo and then transported manually to the central lab, where it will be semi-automatically prepared and sent to an eight-channel X-Ray analyzer. The results analyzed will be sent to a proportioning computer. The computer will calculate the ratio of raw materials and send out the set value to constant feeder according to the chemical compositions and raw meal module required (LSF, SM, AM).

3.11.5 Motor control

The motor control will be carried out by the local control stations. Each motor could be controlled locally or in CCR, and each control circuit is attached with short circuit under voltage and overload protection.

3.11.6 Measuring and weighing

a) Gas analyzer

The burning in the precalciner and kiln will be supervised by an analyzer for CO, O2 set at the kiln inlet and an analyzer for CO, O2 set at the exit of precalciner to ensure the optimal air rate and fuel ratio, to protect the environment and to improve the burning efficiency and running performance of the kiln.

b) Industrial TV

The cameras and monitors will be used for limestone preblending, raw grinding, kiln hood, cooler and cement mill.

c) Kiln shell scanning system

A kiln shell infrared scanner will be adopted for monitoring the temperature of kiln shell, coating and refractories. Alarm will be sent out if abnormal condition happens and the brick life time could be prolonged and the kiln operation could also be optimized.

d) Weighing

All raw materials and raw coal will be weighed as delivered into the plant. Weighers will be used at necessary points in the process for production control. 

e) Power consumption

The consumption of power of consumer higher than 55kW will be measured. 

3.11.7 Field instrument and control parameter

The reliable, stable and proper primary detecting elements will be selected for the measuring of temperature, pressure, flow rate, material level, voltage, current, power, speed, valve position and vibration, etc.

3.11.8 Selection and laying of cable

Shielded cable as the signal cable for field instrument will be used. Cable inside room will be laid on racks or in conduits, and outside will be embedded and in trenches. Shielded cover will be paved on the signal cable to separate from the power cable if they are laid together. The control cable will be more than 300mm away from the field instrument cable, if they are laid in parallel.

3.11.9 Earthing

Separate earthing system will be used for CCR and all different local control stations.

3.11.10 The DCS is divided into 4 control areas:

Area 1
Raw materials proportioning station
Raw materials grinding

Area 2
Preheater 
Raw meal homogenizing silo
Raw meal kiln feeding
Exhaust air treatment

Area 3
Rotary kiln
Cooler
Pulverized coal preparation

Area 4
Cement grinding

3.12 Water Supply

3.12.1 Water Consumption

The maximum water consumption of the production line is about 2100m3/d. Among this  quantity, the production water is 1850m3/d, in which making up water for circulating cooling water system of 1500m3/d is included, water for living and virescence and so on is 250m3/d, and unpredictable water consumption is about 400m3/d.

A quantity of 160m3 is considered as firefighting water.

The circulating water volume is about 8000 m3/d. 

3.12.2 Water Supply

Tube well water will be used for aforesaid purposes. 

One 500m3 water pool will be built for circulating water, and one pump station to send circulating water to where needed.

	For firefighting water, one 300m3 water pool is needed to reserve the water, and this water could not be used for purposes other than firefighting. A firefighting pump station will be set up to supply water to where necessary Main Technical and Economic Indices No.
	Description
	SIndex

	1
	Capacity
	

	
	Clinker
	3300t/d

	
	Cement, Thereinto:
	1,200,000 tons per year

	
	  42.5# Portland cement (GB 175-99)
	500,000 tons per year

	
	  42.5# OPC (GB 175-99)
	700,000 tons per year

	2
	Heat consumption
	740 kcal/kg.cl (3094KJ/kg.cl)

	3
	Power consumption
	98 kWh/t cement

	4
	Dust emission
	50mg/Nm3 (at outlet of EP)

50mg/Nm3 (at outlet of bag filter)

	5
	Total installed power 
	25,600kW

	6
	Daily water consumption
	for production:       1850m3/d

for making up water:  1500m3/d

for living in the plant:  250m3/d
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