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INTRODUCTION 

 

 
Panipat Thermal Power Station is situated at a distance of about 12 km. from 

Panipat. It is on Panipat- Jind Road near village Assan. This plant has been 

constructed in five stages as given below: 

 

 

   Stage 1 : Unit -1  110 M.W. 

     Unit -2  110 M.W. 

    

   Stage 2 : Unit -3  110 M.W. 

     Unit -4  110 M.W. 

  

   Stage 3 : Unit -5  210 M.W. 

 

   Stage 4 : Unit -6  210 M.W. 

 

   Stage 5 : Unit -7  250 M.W. 

     Unit -8  250 M.W. 

Total generation capacity                       1360M.W. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

THREE MAJOR INPUTS TO POWER STATIONS 

 

  

1) Water : 

   Water has been taken from near by Yamuna 

Canal. This water is lifted by raw water pumps and is sent to 

clarifier to remove turbidity of water. The clear water is sent 

to water treatment plant, cooling water system and service 

water system. The water is de-mineralized (DM) by water 

treatment plant. The DM water is stored in condensate storage 

tanks from where it is used in boiler. 

 

2) Fuel Oil : 

      The fuel oil used is of two types: 

(a) Low sulphate high stock oil (LSHS) 

(b) High speed diesel oil (HSD) 

The high speed diesel oil reaches the power station through 

the lorry tankers. The oil is stored in large tanks for the future 

use in the boiler.   

Heavy oil is stored in storage tanks in oil storage yard and is 

conveyed to the front through a set of pumps and strainers. 

The whole length of piping from the boiler front in stream 

traced to maintain the temperature and hence its fluidity so 

that it can freely flow in the pipelines. 

 

3) COAL : 

           The coal reaches the plant in the railways 

wagons. The unloading of coal is done mechanically by tilting 

the wagons by tippler. The coal is sent to the coal storage yard 



 

 

through the conveyor belts. The crushed coal from store is 

sent to the mill bunkers through conveyor belts.  

      

    The air which takes away the coal dust passes 

upward into the classifier where the direction of flow is 

changed abruptly. This causes the coarse particle in the air 

coal stream to finer coal dust along with the primary air 

leaves the classifier onto the coal transport piping from where 

it goes to nozzle. Pulverized coal obtained from coal mill can 

not be burnt directly. 

 

 

 

 

FAMILARIZATION WITH PLANT 

 
BOILER: 

  Boiler is a device used for producing steam. There 

are two types of boilers: 

a) Fire tube boiler 

b) Water tube boiler 

 

Here, boiler used is of water tube type. In the boiler, heat 

energy transfer takes place through tube walls and drum. 

The gases lose their heat to water in the boiler or 

superheated. The escape heat is used to heat the water 

through economizer. 

 

ID and FD fans are used to produce artificial draught. The 

fuel oil is used to ignite the boiler and pulverized coal is 

lifted from the coal mills by PA fans. 



 

 

 

TURBINE: 

 

  Turbine is form of heat engine in which available 

heat energy in the form of steam is converted into kinetic 

energy to rotate the turbine by steam expansion in suitable 

shaped nozzles In Thermal Power Station there are reaction 

turbines. 

  The turbine consists of three stages: high pressure, 

intermediate pressure and low pressure. Steam enters the 

turbine at 350oC with maximum allowable temp. of 545oC. 

  Cold reheat steam goes to boiler, reheated at 

540oC, then fed to medium pressure parts of the turbine. 

Then after cooling it goes to hot well. 

   

GENERATOR: 

 

  The shaft is coupled with generator. The generator 

converts the kinetic energy of the rotating shaft to electric 

energy. Field windings are excited by D.C. power using 

exciter. Shaft of generator rotates at 3000 rpm speed. 

 

 

 

 

 

 

 

 

 

 



 

 

CONDENSER: 

 

  In condenser, the water passes through various 

tunes and steam passes through a chamber containing a 

large number of water tubes (about 20000). 

  The steam gets converted into water droplets, 

when steam comes in contact with water tubes. The 

condensate is used again in boiler as it is dematerialized 

water and 5-6 heats the water, which was in tubes, during 

the process of condensation. This water is sent to cooling 

tower. 

 

COOLING TOWER: 

 

  It is a structure of height 110m designed to cool 

the water by natural draught. The cross sectional area is less 

at the center just to create low pressure so that the air can lift 

up due to natural draught and can carry heat from spherical 

drops. The upper portion is also diverging for increasing the 

efficiency of cooling tower. Hence it is named as natural 

draught cooling tower. 



 

 

 
 

 

ELECTROSTATIC PRECIPITATIOR: 

 

  It is an electronic device, which removes the ash 

particles from the smoke through furnace of boiler. It helps 

in prevention of air pollution. It works on the principle that 

a charged particle is attracted towards opposite charge. 

When the fly ash comes between the opposites charged 

plated it gets charged and is attracted towards the plates and 

then collected from the plates by the discharging particles. 

 

 

 

 

 



 

 

 

ASH HANDLING PLANT: 

 

  Ash is not discharged as such to pollute the land, 

air and water, but slurry of ash is made in ash handling plant 

and this slurry is dumped in the wasteland, kept for the 

purpose. 

 

SWITCH YARD: 

  Switchyard is the area, which feed the grid supply 

to the station transformer and fees the grid by the power 

generator by the unit. The power supply control is 

administrated here and the units consumed and supplies are 

recorded in the control room. The connections of 220KV 

BUS to the station transformer is done by using the isolated 

and gas filled circuit breakers. 

ELECTRICITY FROM COAL: 

 

  Electric power generation takes place in the 

following steps: 

1. Coal to steam 

2. Steam to mechanical power 

3. Switching and transmission 

 

COAL TO STEAM: 

 

The boiler burns pulverized coal at rates up to 200 tons per 

hour. From the coal store, fuel is carried on a conveyor belt 

and discharged by means of a coal tipper into the bunker. It 

then falls through a weigher into the coal-pulverizing mill 

where it is ground to a powder as fine as flour. 



 

 

  Air is drawn from the top of the boiler house by 

the forced draught fan and passed through the air pre-heaters 

to the hot air duct. From here some of the air passes directly 

to the burners and the remainder is taken through the 

primary air fan to the pulverizing mill, where it is mixed 

with the powdered coal, blowing it along pipes to the 

burners of the furnace. Here it mixes with the rest of the air 

and burns with great heat. 

  The boiler consists of a large number of tubes and 

the heat produced raises the temp. of the water circulating in 

them to create steam, which passes to the steam drum at 

very high pressure. The steam is then heated further in the 

super heater and fed through outlet valve to the high pr. 

cylinder of the steam turbine. 

  When the steam has been through the first 

cylinder (high pr.) of the turbine, it is returned to the 

repeater of the boiler and reheated before being passed 

through the other cylinders(intermediate and low pr.) of the 

turbine, 

  From the turbine the steam passes into a 

condenser to be turned back into water ‘condensate’. This is 

pumped through feed heaters where it may be heated to 

about 250oC to the economizer where the temp. is raised 

sufficiently for the condensate to be returned to the lower 

half of the steam drum of the boiler. 

  The flue gases leaving the boiler are used to reheat 

the condensate in the economizer and then pass through the 

air pre-heaters to the electro-static precipitator. Finally they 

are drawn by the induced draught fan into the main flue and 

to the chimney. 

 



 

 

 

 

STEAM TO MECHANICAL POWER: 

 

From the boiler, a steam pipe conveys steam to the turbine 

through a stop valve and through control valves that 

automatically regulate the supply of steam of the turbine, 

Stop valve and control valves are located in a steam chest 

and a governor, driven from the main turbine shaft, operates 

the control valves to regulate the amount of steam used. 

 

  Steam from the control valves enters the high pr. 

cylinder of the turbine, where it passes through a ring of 

stationary blades fixed to the cylinder wall. These act as 

nozzles and direct the steam mounted on a disc secured to 

the turbine shaft. This second ring turns the shaft as a result 

of the force of the steam. The stationary and moving blades 

together constitute a ‘stage’ of the turbine and in practice 

many stages are necessary. The steam passes through each 

stage in turn until it reaches the end of the high pr. cylinder 

and in its passage some of its heat energy is charged into 

mechanical energy. 

 

  The steam leaving the high pr. cylinder goes back 

to the boiler for reheating and is returned to the intermediate 

pr. cylinder. Here it passes through another series of 

stationary and moving blades. 

 

  Finally, the steam is taken to the low pr. cylinder 

each of which it enters at the center flowing outwards in 

opposite directions through the rows of turbine blades- an 



 

 

arrangement known as double flow-to the extremities of the 

cylinder. As the steam gives up its heat energy to drive the 

turbine, its tem. fall and it expands. The turbine shaft rotates 

at 3000 rpm at 50 Hz. The turbine shaft drives the generator 

to generate alternating current.  

 

  When as much energy as possible has been 

extracted from the steam it is exhausted directly to the 

condenser. This runs the length of the low pr. part of the 

turbine and may be beneath or on either side of it. From the 

condenser, the condensate is pumped through low pr. feed 

heaters by the extraction pump, after which its pr. is raised 

to boiler pr. by the boiler feed pump. It passed through 

further feed heaters to the economizer and the boiler for 

recon version into steam. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

SWITCHING AND TRANSMISSION: 

 

The electricity is usually produced in the stator windings of 

the large modern generators at about 25,000 volts and is fed 

through terminal connections to one side of a generator 

transformer that steps up the voltage 132000, 220000 or 

400000 volts. From here conductors carry it to a series of 

three switches comprising an isolator, a circuit breaker and 

another isolator. 

 

  The circuit breaker, which is a heavy-duty switch 

capable of operating in a fraction of a second, is used to 

switch off the current flowing to the transmission lines. 

Once the current has been interrupted the isolators can be 

opened. These isolate the circuit breaker from all outside 

electrical sources. 

 

  From the circuit breaker the current is taken to the 

bus bars-conductors, which run the length of the switching 

compound and then to another circuit breaker with its 

associated isolates before feeding to the grid. 

 

  Three wires are used in a ‘three-phase’ system for 

large power transmission. The center of the power station is 

the control room. Here engineers monitor the output of 

electricity, supervising and controlling the operation of the 

generating plant and high voltage switch gear and directing 

power to the grid system as required. 

 

 



 

 

 

 

 

INTRODUCTION OF SOME INSTRUMENTS 

USED IN PLANTS 

 

 

 

The instruments used in plant as stated above is divided 

into two categories: 

   (1)    Processing instrument 

   (2)    Recording & indicating instrument 

    

                               Mainly transmitter is used as processing 

instruments recorder, pen type recorder, indicator, temp. 

scanner & digital electrolytic conductivity monitor is  used 

as recording and indicating instruments. RTD & 

thermocouple is used as sensor. Brief details of these 

instruments are given below and its application also:- 

 

TRANSMITTER: 

 

                               These are different types of transmitters 

are used. They all are used for different purposes. Mainly it 

is used to measure pressure. This can be done with the help 

of sensing elements as diaphragm or below etc. it is also 

used for flow and level measurement. For this, orifices or 

other equivalent devices are used in conduction with the 

sensing element. 

         This is a primary instrument and 

depends upon the displacement of the sensing element 



 

 

when subjected to pressure or differential pressure. 

Electrically it is a differential transformer. The primary coil 

is connected to a stabilized AC supply. The two-sec. 

windings are differentially connected. 

 

OPERATING PRINCIPLE: 

 

The I/P differential pressure (D.P.) is 

converted into electrolytic capacitance in the detecting unit. 

The variation of electrolytic capacitance is then amplified 

and computed in the electronic circuit to transmit O/P 

current. 

 

 

 

TEMPERATURE MEASUREMENT 

                                         
                    The most widely measured and controlled 

variable in the Thermal Power Plant is temperature. 

Temperature is defined as the degree of hotness & coldness 

measured on a definite scale. 

                     Commonly used unit of temp.is degree 

celsius. 

(a) Fahrenheit scale  

(b) Centigrade scale 

 

TEMPERATURE MEASURING INSTRUMENTS:- 

 

Temperature can be measured in the following ways: 

i) Expansion thermometer 

ii) Change of state of thermometer 



 

 

iii) Electrical measurement of temperature. 

 

EXPANSION THERMOMETER 

                                                                    The principle of 

expansion thermometer is based on the fact that when a 

liquid, gas or solid is heated, it expands and this expansion 

is fixed for every degree of temperature change. 

 

a)   Liquid in glass thermometer:- 

                                   The most common form of liquid 

expansion thermometer is mercury in glass thermometer. It 

consists of a glass tube with a thin wall glass bulb at the 

lower end.  Usually mercury is filled in the bulb. When the 

heat is applied to the glass bulb, it rises up the capillary 

column of the tube to indicate the temp. 

                                     As mercury freezes at -39 ocelsius. 

So for measuring very low temperatures other liquid like 

alcohol is used. 

  Liquid    Temp. range 

  Mercury    -36 to 510oc. 

  Alcohol    -80 to 70oc. 

                                      For measuring high temperature, 

the thermometer’s glass stem above the mercury is charged 

with high pressure nitrogen. This helps to prevent of 

mercury. 

 

 

 

 

 

 



 

 

THERMOCOUPLE: 

 

                                         The working principle of 

thermocouple depends up on the thermo-electric effect. If 

two dissimilar metals are joined together so as to form a 

closed circuit, there will be two junctions where they meet 

each other. If one of these junctions is heated, then a 

current flows in the circuit. this can be detected by a 

galvanometer. The mount of current produced depends up 

on the difference in the temp. between the two junctions 

and on the characteristics of the two metals. This was first 

observed by SEEBACK in 1821 and is known as see back 

effect. 

                                       Instrument which reports the 

variation in current flow are calibrated in terms of temp. 

and are known as thermocouple pyrometer. The wires are 

joined at the ends which form two junctions, a measuring 

junction and a reference junction. Heating the measuring 

junction produces a voltage greater than the voltage of the 

reference junction. The difference between two, voltage 

measured and volt meter reading is converted to its 

corresponding temp. This conversion table is generally 

supplied by the thermocouple manufacturers. 

 

ADVANTAGES: 

 

1. Rugged construction 

2. Simpler to use than resistance thermometer 

3. Absence of need for bridge circuit 

4. Extremely wide temp. ranges from -270o to 2800o C. 

5. Good accuracy 



 

 

6. Calibration checking made easily 

7. Good transmission distance 

8. Good reproducibility 

 

DISADVANTAGES: 

 

1. Non linearity of temp voltage relationship. 

2. Chances of stray voltage pick up 

3. Required much of an amplifier for many application 

4. Need for expansive accessories for control application. 

 

 

 

LEVEL MEASUREMENT 

 

 

                  Level measurement is done in terms of 

differential pressure between reference head and actual 

head. Pressure in actual vessel (to be measured) is 

compared with reference head. The difference in pressure is 

compound in terms of level by applying density/temp. Final 

signal is fed to indicator to indicate the actual level. 

 

LEVEL TRANSMITTER: 

 

                                The level transmitter is used for 

measuring the level of a liquid. Measurement is carried out 

in accordance with Archimedes buoyancy principle. 

                                The transmitter converts the lifting 

force of a displacer to electrical O/P signals of 4 to20 ma or 

20 to 4 ma. The transmitter is a sandwich construction, 



 

 

built on to the vessel or the displacer chamber. It must be 

operated in a fixed position. The transmitter can be used for 

ambient temp. ranging from -30 to +85o and depending on 

the material for temp. of the measured medium ranging 

from -196 to +400oC. 

 

PRINCIPLE OF OPERATION: 

 

                                    In the level transmitter the sensor 

takes the form of displacer. The displacer is cylindrical in 

shape and is heavier than the liquid displaced by it. 

                                    In accordance with Archimedes 

buoyancy principle the displacer apparently looses the 

weight of liquid displaced by it. 

 

                                    If the liquid level rises, the displacer 

hooked on the torque arm thus apparently becomes lighter, 

torsion tube is relieved from the tension and the level 

rotates in the clock wise direction. By a pull rod this slight 

movement is transmitted to a measuring cell (sensor). The 

main feature of this sensor is a twin flexible beam, which 

deforms elastically. Four thin films foil strain gauges which 

form a full Wheatstone bridge, are located on this beam. 

The deformation of the twin flexible beam causes this 

bridge to be detuned, and a voltage signal is generated at 

the bridge diagonal. A protected housing & two valves are 

provided for isolation in the gauge from the tank, in case of 

breakage of the sight glass. The smaller valve at the bottom 

is provided for growing out the gauges for cleaning 

purpose. 

 



 

 

 

ADVANTAGES: 

 

1. Direct reading is possible. 

2. Special designs are available for use up to 316oC & 

10000psi. 

 

 

DISADVANTAGES: 

 

1. It is read where the tank is located, which is not 

always convenient. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

PRESSURE MEASUREMENT 

 

 

                        Pressure is the most important mechanical 

service variable & so its control is vital in Thermal Power 

Station. The range of pressure measurement in Thermal 

Power Station ranges from high vacuum below atmosphere 

(760mm of Hg column) to nearly 200 Kg/cm2 including 

test pressure for boiler.  

 

 

VACUUM OR DRAFT PRESSURE: 

                                     Pressure below atmospheric is said 

to be degree of vacuum or draft. 

                                     For measurement of pressure, the 

burden, diaphragm and below elements are used because of 

their flexibility and operation of various. Manometer 

elements using border and mercury as measuring liquids 

are used for lower ranges. For telemetry purpose the O/P 

from sensing elements is given to pneumatic or electric 

transducer. 

 

MANOMETER: 

                                   A manometer is a gauge for 

measuring low pressure as well as pressure less than 

atmosphere. It is a kind of pressure gauge which uses liquid 

as its medium. There are different types of manometer. 

They depend on the principle that the applied pressure is 

proportional to the height of the balancing liquid column 

and the density of liquid used. Depending up on the range 

required other liquids are also used. Mercury, at room 



 

 

temp. is about 13.6 times heavier than an equal volume of 

water. 

 

U-TUBE MANOMETER: 

                                   The U-tube manometer consists of a 

glass tube bent in the form of U and partially filled with 

mercury or water. The size of the bore will not effect the 

height to which of the liquid will rises, however, too small 

a bore will give rise to capillary effect. 

 

 

 

 

 

 

WORKING: 

                                  When there is a pressure difference 

between the two ends of the tubes, the liquid level goes 

down on one side of the tube and up on the other side. 

                                  When a manometer is used to measure 

low pressure then water is used as the liquid and when a 

manometer is used to measure high pressure than mercury 

is used, as liquid mercury is almost 14 times as heavy as 

water. 

 

 

 

LIMITATION: 

                                  In the U tube manometer the 

application of pressure causes the liquid in one leg to go 



 

 

down while that in the other leg to go up, so there is no 

fixed reference. 

 

BOURDEN TUBE: 

                                 The simplicity & ruggedness of the 

bourdons gauge makes it the most frequently gauge. The 

reference pressure in the bourdons gauge is atmospheric 

pressure. Hence the dial reading gives gauge pressure. 

 

CONSTRUCTION: 

                                  The gauge consists of the spark, tube 

encourage, bourdons tube, quadrant pinion, air spring, case, 

pointer & dial. 

       Bourdons tube is a pressure responsive 

element made of one of the material. The end is to applied 

pressure, is soldered, brazed, welded or screw connected to 

the tube encourage. The either end which is sealed is 

connected to quadrant via link. 

 

ADVANTAGES: 

1. Low cost 

2. Simple construction 

3. Time tested in application 

4. High accuracy, especially in relation to the cost. 

 

 

DISADVNTAGES: 

1. Low spring gradient 

2. Susceptibility to shock and vibration. 

 

 



 

 

 

PRESSURE SWITCHES: 

                                   A pressure switch turns an electric 

circuit. ON or OFF at the preset pressure. This pressure is 

called set point of the switch. The pressure switch is used in 

some forms of control for e.g. to operate solenoid valve at 

the given pressure, start up a pump. 

                                        Pressure switch is simple electro-

mechanical device. Three essential elements, various 

combination of which form the basic for presenting 100 of 

modals to suit a variety of industrial application. 

 

 

 

 

PRINCIPLE OF OPERATION: 

 

                                     The pressure is fed to inside of 

bellows which carries a contact plate b. When the pressure 

which is the sufficient value, the contact plate touches 

contact points C1 & C2, thus closing an electrical circuit. 

To an alarm or motor control gear. The flexibility of the 

bellows ensures that the plate makes adequate contacts with 

both points and gives a slight a rubbing action that keeps 

the constant area clean. 

 

 

 

 

 

 



 

 

CENTUM CS DCS 

 

 

In unit-5 for Station C&I, Centum CS DCS supplied 

by M/s YBL has been installed. CS (Concentral Solutions) 

is a Basic Concept coined for Yokogawa System Business. 

CS also Implies Customer Satisfaction. Centum System 

was introduced by Yokogawa in 1975 and through series of 

innovations and improvements in Centum CS Systems was 

introduced in the World Market in 1993. The Centum CS 

System complies with the following international 

standards:- 

 1. CSA Standard C 22.2 No. 1010-1 (North 

America) 

 2. CSA Standard EN 61010-1 (Europe) 

 3. EMC Standard (Europe) 

 

Power Plant comes under the category of Process 

Control and Automation Industry. Electronic Computers 

were first introduced in the Process Control Field in 1960. 

Digital Control Technology developed in the following 

years and Computers slowly took over the whole Process 

Control Automation. The Centum CS System features 

Integrated Operation, Open Network Architecture, Control 

Station with RISC CPU and other advanced functions. The 

system can be configured flexibly from small to full scale 

depending upon the plant to be controlled.  

 

 

 

 



 

 

1.   ICS (INFORMATION COMMAND STATION): 

In total 6 No. ICS’s have been installed. 5Nos are 

being used by Shift Engineers for Operation and 

Monitoring of the Plant and 1 No. is being used by the 

Shift Charge Engineer for Supervision. The ICS is a 

high performance Human Interface used for Control & 

Monitoring of plant Operation. It does this by 

gathering all of the required information. 

Process Variables, Set Points, Measured Values, 

Control Parameters, Alarm Status etc. The ICSs are of 

high performance and equipped with Duplexed Hard 

Disk. It is called Mirrored Disk Configuration. The 

Data in each Hard Disk is exactly the same. If one disk 

fails the Operation and Monitoring can be continued 

with the other disk.      

 

2. FCS (Field Control Station):- 

The field Control Station is also termed as Integrated 

Control Station (IEC) i.e.: 

I - Instrumentation Control 

E - Electric Control 

C - Computer Functions 

FCS is composed of FCU, NIU, Connecting RIO 

Buses, Nodes and I/O modules. 

(a) FCU (Field Control Unit): 

The FCU is the microprocessor based Computing Unit 

of the FCS. Its Process Controller uses RISC Chips to 

Ensure High Speed Processing and Excellent 

Functionality. It is fitted with Dual Redundant 

Processors and Power Supplies. The pair and Spare 

design of Control Processors offers functions which 



 

 

are not possible in conventional standby redundancy 

design. The standby processor card executes control 

computations at all times in synchronization with the 

current processor card. Thus control continuity is 

maintained and in the event of glitch. Control of the 

Active Processor card is instantly transferred to the 

Hot Standby Processor Card thus unaffecting the plant 

operation. 

 

(b) NIU (Node Interface Unit): 

The NIU communicated with FCU via redundant RIO 

Buses. The unit consists of a communication card and 

dual redundant power supply cards. 

 

(c) NEST: 

The nest houses Input/Output Modules. For different 

types of modules different type of nests are used. 

 

(d) I/O MODULES: 

I/O modules are 16 channel Microprocessor Based 

Cards. The different types of I/O modules are: 

 (i) Analog I/O Modules 

 (ii) Digital I/O Modules 

 (iii) RTD Modules 

 (iv) Thermocouple Modules. 

 The signals from through marshalling cabinets 

are connected to I/O modules which in turn 

communicate with NIU and to FCS through RIO bus 

and then through V-net to ICS etc. 

 

 



 

 

(e) RIO BUS: 

The RIO(Remote Input/Output) bus is a 

communication bus that is dual redundant connecting 

the FCU and the Nodes. The RIO Bus allows a nest to 

be changed without suspending the FCU’s control 

function or breaking data communication with another 

nest. 

 RIO Bus Specifications: 

  

ITEM SPECIFICATION 

Transmission route Twisted pair or optical fiber 

cable 

Type Bus Type 

Redundancy Dual redundant 

Communication rate 2 Mbps 

 

3. HICS (Hyper Information Command Station): 

HICS can act as ICS as well as EWS (Engineer Work 

Station). The HICS performs supervisory functions i.e. 

modification of control drawings, auto loop schemes, 

interlock protection schemes, logic charts, sequence 

tables. It is connected to the N/W through ACG via E 

Net. 

 

4. ACG (Advanced Communication Gateway Unit): 

An ACG is a unit for communicating with the 

Supervisory Computer System. This unit is used for 

acquiring and setting data to FCS by the supervisory 

computer. 

5. PERIPHERALS: 



 

 

The peripherals services i.e. Serial Printers, Color 

Hard Copy Unit, Laser Printer are used for taking 

trend, history and alarm printouts. 

 

6. ANALOG MARSHALLING CABINETS: 

Analog Marshalling Cabinets act as an Interface 

between System Cabinets and Analog Field inputs and 

outputs. The Field I/Os are connected to marshalling 

cabinets and through interfacing boards reach to 

system cabinets via prefab cables. 

 

7. DIGITAL MARSHALLING CABINETS: 

Digital Marshalling Cabinets act as an Interface 

between System Cabinets and Analog Field inputs and 

outputs. The Field I/Os are connected to marshalling 

cabinets and through interfacing boards reach to 

system cabinets via prefab cables. 

 

8. RELAY CABINETS: 

Relay cabinet act as an Interface between System 

Cabinets and Electrical MCC for driving electrical 

motors, valves and dampers. Relay cabinets also 

provide requisite isolation between DCS and other 

system digital field inputs and outputs. Start/Stop 

Commands for electrical devices like HT/LT motors, 

Valve and dampers, solenoids etc. from System 

Cabinets to Electrical MCCs are routed through Relay 

Cabinets. 

 

9. SOFTWARE: 



 

 

The system is designed on Unix Platform with GUI 

(Graphic User Interface) as X Windows. Some 

application programming has been done in the 

Yokogawa Proprietary User C. The Unix is from 

different sources: 

 a) AT & T Unix 

 b) Yokogawa Proprietary Unix 

 c) HP Unix 

 

 The ICSs run on AT & T Unix and Yokogawa 

Proprietary Unix and HICS on HP Unix. Besides these 

System Software, Application Software Package like ICS 

Basic Software and Optional Packages are loaded in ICSs 

depending upon the use to which the ICS us subjected to. In 

the HICS Centum application package is loaded. All these 

application package are Yokogawa Proprietary Packages. 

Apart from these software’s some additional application 

packages like performance calculations and time sync, 

developed in the User C, are also being used. 

 

 

10. NETWORKS: 

 Two Networks have been used with the Centum CS. 

 V Net: 

 V Net is a real time control network for 

connecting an FCS to other stations such as an ICS 

and ACG. V Net is capable of performing dual 

redundant communications at speeds as fast as 10 

Mbps. This network employs a link transmission 

system as well as a much appreciated read/write 



 

 

communication system and message communication 

system. 

V Net Specification: 

  

ITEM SPECIFICATION 

Transmission Coaxial or optical fiber 

cable 

Type Bus type 

Redundancy Dual redundant 

Communication rate 10 Mbps 

 

E Net: 

E net is information LAN which connects an ICS to 

other ICS in the system. With E-Net the ICS performs 

following functions: 

a) Display of the trend record data. 

b) Display of the graphic panel. 

c) Printing via the printer or colour hard copy unit. 

d) Loading the engineering data created with 

engineering  

          functions. 

 

 E-Net Specifications: 

 

ITEM SPECIFICATION 

Transmission Coaxial cable 

Type Bus type 

Communication rate 10 Mbps 

  


