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Short Description

as a part of mini project we pracically observed switchgear and protection scheme in 132/33 kv substation and made this ...
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1. INTRODUCTION In modern power system to have a normal operation of the system without electrical failure and damage to the equipment two alternators are available with the designer, one is to design the system so that faults cannot occur and other is to accept the possibility of faults and take steps to guard against the ill effects of such faults. The main objective of our mini project work is to study the switchgear and protective equipments in 132/33kv substation. Protective scheme required for the protection of power system components against abnormal conditions such as faults etc., essentially consists of protective relay and circuit breakers. In 132/33kv substation they used SF6 circuit breaker at HV side and VCB at LV side. The auxiliaries like isolators, lightening arrestors, CT’s, PT’s, control panel and indicating instruments are used.



1.1 SWITCHGEAR AND PROTECTION:In addition to circuit breakers and protective relays the associated equipment for controlling, regulating and measuring can also considered as switch gear devices. Thus the apparatus including its associated auxiliaries employed for controlling, regulating or switching on or off the electrical circuits in the electrical power system is known as “switchgear”. NECESSITY FOR PROTECTION SYSTEM:Modern power systems are growing faster with generators, transformers in large networks in system for systems operations, a high degree of reliability is required. The protection scheme is designed to disconnect or isolate faulty section from the system without any delay. The protective scheme is designed to energies an alarm or signal whenever overloads and short circuits do not present a direct danger. The main function is to detect the presence of faults location and initiate action for a quick removal. Types of protection: - When a fault occurs on any part of electric power system. It must be cleared quickly in order to avoid damage and/or interference with the rest of system. (a)Primary protection: - It serves as the first line of defense. The service record of primary relaying is very high with over 90% of all operations being correct. However sometimes faults
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are not cleared by primary relay because to trouble within the relay, wiring system or breaker under such conditions, back up protections does the required job. (b)Back-up protections:-It is the second line of defense in case of failure of the primary protection. It is designed to operate with sufficient time delay. So that primary relaying will be given enough time to function if it is able to. It is evident that when back up relaying functions, a larger part is disconnected when primary relaying functions correctly. Therefore, greater emphasis should be placed on the better maintenance of primary relaying.



1.2 SUBSTATION AND ITS LAYOUT:The assembly of apparatus used to change some characteristic (e.g. voltage, a.c. to d.c., frequency, p.f etc.) is called sub-station. Substation is important part of power system. The continuity of supply depends to a considerable extent upon the successful operation of substations. It is, therefore, essential to exercise utmost care while designing and building a substation. We did the project at 132/33 KV substation which is located at pennepalli near Naidupeta. The main feature of this substation is that it is very near to the main load centre Vikki steels (less than half kilometer) and it is also nearer to naidupeta load center. It is well designed, such that it consists of requisite area for feature expansion.
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CHAPTER 2 CIRCUIT BREAKERS
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2. CIRCUIT BREAKER 2.1 Introduction:During the operation of power system, it is often desirable and necessary to switch on or off the various circuits under both normal and abnormal conditions. In earlier days, this function used to be performed by a switch and a fuse placed in a series with the circuit. Fuse is limited to low voltage and small capacity circuits. A circuit breaker is a device that interrupts the abnormal or fault currents and in addition performs the function of a switch. Circuit breaker can be reset in less time and with less trouble that are required to replace blown fuses and spare parts are seldom required. For a low voltage circuits fuses may be used to isolate the faulty circuits, but for high voltages, say 33kv upwards, isolation is achieved by circuit breakers. We have seen two types of circuit breakers, they are:(a) SF6 circuit breaker (b) Vacuum circuit breaker



2.2 SULPHUR HEXA FLOURIDE (SF6) CIRCUIT BREAKER:The circuit breaker is one of the most important units in the electrical power system. The protection, stability and continuity of the system depend on the circuit breakers ability to switch line, load and exciting currents and to interrupt fault currents. The SF6 gas circuit breaker assures the high level of performance required for the reliable operation of the electrical system by making full use of the exceptionally good electrical insulating characteristic and excellent arc quenching properties of sulphur hexafluoride (SF6) gas. The reliability of the system is further increased by the use of a SF6 gas insulating system and a single pressure dual flow SF6 gas puffer interrupter which reduces the number of moving cylinder and auxiliary systems in the circuit breakers. The pressure required to blast the SF6 gas against the arc and the interrupt the current is generated by the compression of the gas between the moving cylinder and the stationary position of the interrupter during the opening operation. It is shown in fig 2.1.
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Fig 2.1 SF6 flow GENERAL:All three phases of the breaker are mounted on a common frame (300). The common frame is mounted on support structure columns (600). All three poles are operated in a single spring mechanism. Located in operation mechanism Housing (400). The pole units contain gas and are connected together providing a single gas system. The electrical controls are located in the operating mechanism housing (400). CONSTRUCTION:Construction of the breaker is illustrated in fig2.2. The breaker consists basically of three vertical interrupter units (100) which contain puffer type interrupter, spring operating mechanism (500) which is mounted in mechanism housing (400) and frames (300). Opening operation is effected by the opening spring and closing spring is accomplished by the closing spring by the ratchet linked to the motor. Each interrupter unit (100) is filled with SF6 gas and kept at the same pressure through copper gas pipe (301) connecting to the other two interrupter units (100). The same gas pipe (301) also leads to gas pressure gauge (402), temperature compensated gas pressure switch (401) and gas feed port (403). All the moving parts of the three interrupter units (100) are connected mechanically to spring operating mechanism (500) by horizontal rod (302).
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Fig 2.2 Construction of sf6 circuit breaker INTERRUPTER PORCELIAN ASSEMBLY:The interrupter unit is a single pressure puffer type which contains of puffer cylinder (105) and piston (106), moving main contact (103), moving arcing contact (112), nozzle (111), assembled on bottom side of interrupter of porcelain (102). Stationary main contact (110) and assembly are mounted on the top side of interrupter porcelain (102).
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(b) open condition



Fig 2.3 Operating rod stroke  Opening operation By the insulating rod (202) & piston rod (113), the puffer cylinder, moving contact, moving arcing contact and nozzle are pulled downward. After a certain wiping, stationary arcing contact (109) & moving arcing contacts (112) separate, generating the arc. The gas pressure in the puffer cylinder build up and the powerful gas flow quenches the arc.  Closing operation In closing operation, insulating rod (202) is pushed up and all parts move in the reverse order of the opening operation. The fresh gas is taken into the puffer cylinder. The GKCE , Sullurpet
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absorbent keeps the SF6 gas dry and absorbs the deteriorated gas which is decomposed by the arc.



OPENING OPERATION:With the breaker contacts closed and the closing spring (502) charged the mechanism linkages is as shown in fig 2.4 (a). In this position, lever A (510) and B (511) (which are connected by a hexagonal shaft) receive a counterclockwise torque because of load from Trip spring (501).This torque is blocked by trip holding latch (512) and trip trigger (513), holding the mechanism and contacts is closed position. At the start of the opening operation, trip coil (507) is energized by the opening signal causing trip plunger (526) to impact the trip trigger (513) rotating it clockwise allowing the trip holding latch (512) to rotate it clockwise. Consequently, pin A (514) is released and the lever B (511) is rotated by the force of the trip spring (501) driving the interrupter unit (100) to the open position as shown in fig.2.4(b). Located inside the trip spring (501) is a sealed, maintenance free, hydraulic shock absorber (530) to absorb impacts of the opening operation.



Fig 2.4 (a) Closing spring charged
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CLOSING OPERATION:As shown in the fig 2.4 (b), cam shift (517) receives a counterclockwise torque from the closing spring (502), which is connected to ratchet wheel (503). This torque is blocked by closing trigger (505) and closing holding latch (504) which engages pin B(516) attached to the ratchet wheel (503). At the start of the closing operation, closing coil ( 506) is energized by the closing signal causing antipumping lever (515) to impact the closing trigger (505) rotate it clockwise allowing the closing holding latch (504) to rotate counterclockwise. consequently the pin B (516) which is attached to the ratchet wheel(503) is released and cam (508) which is fixed to the cam shaft (517), is rotated counterclockwise by the force of the closing spring (502), forcing the lever B (511) to rotate clockwise, while compressing the trip spring (501). Fig 2.4 (c) shows the position in which the closing operation is completed and the pin A (514) is blocked by the trip holding latch (512) again, and the closing spring (502) is discharged.



Fig 2.4 (b) Closing spring charged



Fig 2.4 (c) Closing spring discharged



CHAGING OF CLOSING SPRING:As shown in fig 2.4 (c) after the closing operation is completed, the closing spring (502) is in the discharge state. Ratchet shaft (518) is connected to the motor by gears other than those shown in figure. For the charging operation of the closing spring (502) the motor is started to rotate the GKCE , Sullurpet
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ratchet shaft (518). The ratchet shaft (518) is eccentric, causing two pawls (509) to move in and out alternately engaging and moving the ratchet wheel (503). By this action, the ratchet wheel (503) is rotated counterclockwise compressing the closing spring (502) the cam shaft (517) is also rotated up to the position where the dead point is passed. At this point, the cam shaft (517) and the ratchet wheel (503) are given a counterclockwise rotating force by the closing spring (502) which is blocked by the closing holding latch (504), engaging the pin B (516). This condition is shown in fig 2.4 (a).



Specifications of 132 KV SF6 circuit breaker:Make: Siemens Rated voltage: 145 KV Rated frequency: 50 HZ Duration: 3s Weight of SF6 filling: approx 8.1 kg Weight including SF6 (excluding structure): approx 1500 kg
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2.3 Vacuum circuit breakers (VCB):In such breakers, vacuum is used as the arc quenching medium. Since vacuum offers the highest insulating strength, it has far superior arc quenching properties than any other medium. For example, when the contacts of the breaker are opened in vacuum, the interruption occurs at first zero current with dielectric strength between the contacts building up at the rate thousands of times higher than that obtained with other circuit breakers. Switching operation: - Circuit breaker will be in open position and the closing spring in discharged condition. When the control supply is given to the breaker, closing spring will get charged automatically by means of spring charging motor.



Closing operation: To close the circuit breaker the “CLOSE” control elements is actuated either electrically through the closing magnet or mechanically through push button arrangement. This enables the, spring stored energy mechanism to release the spring energy, through the linkage system, which rotate the common shaft. Moves the moving contact of all the poles upwards through the operating stud , closing the circuit breaker. This movement also exerts the required contact pressure on the moving contact. Opening operation:To open the circuit breaker, the “OPEN” control element is actuated either electrically through the opening magnet or mechanically through push button arrangement. This enables the spring stored energy mechanism to release the spring energy through the linkage system, which rotates the common shaft in opposite direction. This rotation forces the moving contact of all the poles to move downward, opening the circuit breaker. OPERATING MECHANISM:The operating mechanism has a spring charging device, which can be operated by motor or manually. The operating device has helical tension spring for closing and opening. The opening GKCE , Sullurpet
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spring is charged automatically when the breaker is closed. A closed breaker with charged closing spring can thus be operated OPEN-CLOSE-OPEN without intermediate motorized or manual charging, and the breaker can, therefore, be used for auto re-closing duty cycle. An indication shows whether the closed spring is charged or not, and the number of opening operation are recorded by the counter. The motor can be supplied via station battery, a network or via transformer with a limit load of at least 500 VA. The motor starts after each closing operation and charges the closing springs within 15 seconds. There are two options for charging the springs  By electric motor.  Manual operation. BY ELECTRIC MOTOR:Spring charging unit consists of arm (1), charging gear (2), closing spring (3), latches (4), and reduction gear with spring charging motor and cam (5). Closing - spring assembly &charging gear are mounted on power shaft. . Reduction gear assembly is connected axially with the cam that rotates the spring-charging arm. The arm rotates the charging gears, at the same time; the latches hold the charging gear and arm returns to its position. Closing spring gets stretched and this continues till the spring gets fully charged. The spring charging motor charges the springs after each closing operation until the spring charged indication appears .Should there be no voltage during charging, the geared motor stops, and starts recharging the springs automatically when the voltage is on again. It is, however, all ways possible to complete the charging operation manually.



Fig 2.5 Mechanism in open condition & both the springs in discharged condition GKCE , Sullurpet
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Fig 2.6 Closing spring is charged ready for closing operation Manual spring charging:For charging the closing springs manually, fully insert the charging handle into the seat and rotate it clockwise until you see the spring charged indication, ensure the handle is engaged with the seat, the force , which normally be applied to the charging handle, is 130 N. In any case the normal force applied must not exceed 170 N. As the spring gets charged, a sound (internal latches getting engaged) can be heard. The arm won’t rotate the charging gear further, since the charging gear has no teeth on remaining periphery.
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Specifications of 33 KV vacuum circuit breaker:Make: Bharat heavy electrical Voltage: 36 KV Frequency: 50 Hz Duration: 1 sec Total weight: 900 kg
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CHAPTER 3 PROTECTIVE RELAYING
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3. PROTECTIVE RELAYING 3.1 Introduction:Protective relaying is one of the several features of the power system design. The factors affecting the choice of protection are type and rating of the equipments, location of the equipment, types of faults, abnormal conditions and cost. The protective relaying scheme includes protective current transformers, voltage transformers, protective relays, auxiliary relays, secondary circuits, trip circuits etc., Each component plays its own role, which is important in the overall operation of the scheme. The protective relaying is the team work of all these components. The protective relaying also provides the indication of location, and type of the fault.



3.2 Basic terminology:(1) Trip circuit:-It is a circuit that controls the circuit breaker for opening operation and comprises of trip coil, relay contacts, auxiliary switch, seal-in-coil, battery supply etc. (2) Characteristic quantity:-This is the quantity to which the relay is designed to respond e.g., current in over current relay, impedance in an impedance relay. (3) Operating force: - It is the force which tends to close the relay contacts (4)Restraining force: - It is the force which opposes the operating force to prevent the closure of relay contacts. (5) Setting: - It is an actual value of energizing characteristic quantity at which relay is designed to operate under given conditions. (6) Pick-up:-A relay is said to be pick up when it moves from the off position to the on position. (7) Drop out or reset level:-This is value of voltage or current etc below which a relay open its contacts and come back to its original position. (8)Pick-up current: - It is the minimum current in the relay at which relay starts to operate.
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(9) Plug-setting multiplier:-It is the ratio of the fault current in the relay to the pickup current. (10) Time setting multiplier: - A relay is generally provided with control to adjust the time of operation; this adjustment is known as time setting multiplier. (11) Breaker time: - Time interval between the closure of trip circuit and final arc extinction in circuit breaker is called breaker time. (12) Relay time:-The interval between occurrence of fault and closure of relay contacts is called relay time. relay time plus breaker time is equal to fault clearing time.



3.3 Basic working: - A typical relay circuit is shown in Fig this diagram shows one phase of 3 phase system for simplicity. The relay circuit connections can be divided in to three parts.



FIG 3.1 Basic working of relay 1. First part is primary winding of a current transformer which is connected to be protected 2. Second part consists of secondary winding of CT and the relay operating coil 3. Third part is the tripping circuit which may be either A.C or D.C. It consists of a source of supply, the trip coil of the circuit breaker and the relay stationary coils. When a short circuit occurs at point F on the transmission line , the current flowing in the line increases to an enormous value. So secondary of the CT operates at more current than normal GKCE , Sullurpet
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carrying relay to operate, this in turn closes the trip circuit of the breaker, making the circuit breaker open and isolating the faulty section from the rest of the system.



3.4 BUCHHOLZ RELAY:The buchholz relay is a gas operated relay used for the protection of oil immersed transformers against all type of internal faults. It is named after its inventor buchholz



Fig 3.2 Construction of buchholz relay GKCE , Sullurpet



Page 20



Switchgear And Protection Scheme In 132/33 KV Substation



Dept of EEE



Operation:It uses the principle that due to the faults, oil in the tank decomposes, generating gas of which hydrogen component is more, as it is light and hence rises upwards. When the gas gets accumulated at the upper part of the housing, the oil level inside the housing falls. Due to which the hallow float tilts and close the contacts of the memory switch attached to it. This completes the alarm circuit to sound an alarm. Due to this operator knows that there is some incipient fault in the transformer. Internal faults are like insulation fault, core heating, bad switch contacts, faulty joints etc, however if a serious fault such as internal short circuit between phases, earth fault inside the tank etc. occurs then the considerable amount of gas gets generated .thus due to fast reduce level of oil ,the pressure in the tank increases. Due to this oil rushes towards the conservator. While doing so it passes through the relay where flap valve is present. The flap valve gets deflected due to the rushing oil. Due to this the mercury switch contacts get closed. This energies the trip circuit by opening the circuit breaker. Thus the transformer is totally disconnected from the supply. Advantages:(a)It gives indication of the fault at initial stage when incipient fault occurs. (b)It is the simplest protection in case of transformers. Limitations:(a)It can be used only for oil immersed transformers having conservator tanks. (b)Only faults below oil level are detected. (c)The relay is slow to operate having minimum operating time of 0.1 seconds and average time of 0.2 seconds.



3.5 DISTANCE RELAY:In distance relays, the operation is dependent on the ratio of the voltage and current, which is expressed in terms of impedance. Hence basically distance relays are called impedance relays. The impedance is nothing but an electrical measure of distance along a transmission line. The GKCE , Sullurpet
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relay operates where the ratio V/I i.e., impedance is less than a predetermined value. Distance relays are of 3 types. 1) Impedance relay which is based on measurement of impedance Z 2) Reactance relay which is based on measurement of reactance X 3) Admittance or mhos relay which is based on measurement of component of admittance Y. IMPEDANCE RELAY:The impedance relay works corresponding to the ratio of voltage and current of the circuit to be protected. There are two elements in the relay; the one produces a torque proportional to current while the other produces a torque proportional to voltage. The torque produces by the current element is balanced against torque produced by the voltage element. Thus the current element produces operating torque; pick up torque which can be said to be positive torque. The voltage element produces restraining torque, reset torque which can be said to be negative torque. So this relay is voltage restrained over current relay.



FIG 3.3 Basic operation of impedance relay The current element is energized by current through C.T. while voltage element is energized by voltage through P.T. the section AB of the line is protected zone. Under normal conditions, the
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ratio of voltage V and current I is denoted as ZL which is impedance of line. The relay is inoperative under this condition. When the fault occurs at point F in the protected zone then the voltage drops while current increases. Thus the ratio V/I i.e. the impedance reduces drastically. This is the impedance of the line between the points at which relay is connected and the point F at which fault occurs. So when the impedance reduces than its predetermined value ZL, it trips and makes the circuit breaker open. TORQUE EQUATION:The positive torque produced by the current element is proportional to I2 while the negative torque produced by the voltage element is proportional; to V2. Let control spring effect produces a constant torque of – K3. Hence the torque equation becomes, T = K1 I2- K2V2- K3



.................................. (1)



Where k1,k2 are the constants ,while V and I are r.m.s values. At the balance point, when the relay is on the verge of operating, the net torque is zero hence we can write, 0 = K1 I2- K2V2- K3 K2V2 = K1 I2 - K3



.................................. (2)



Dividing both sides by K2I2, V2/I2 = K1/K2 – K3/K2I2 Z2 = K1/K2 – K3/K2I2



Generally the spring effect is neglected as its effect is dominant at low currents which generally do not occur in practice. So with K3 = 0 GKCE , Sullurpet
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Z= Therefore, Z = V/I = constant. For a particular fault position, the ratio V/I i.e. impedance is constant. It changes if the fault position changes. If the fault is nearer to relay, this ratio will be low and as fault position moves away from the relay the ratio becomes higher and high. So it can be installed to operate for the section to be protected and once installed and adjusted for a particular section, it is inoperative beyond that section.



3.6 INDUCTION TYPE OVER CURRENT RELAY:This type of relay works on the principle of induction and initiates values. The actuating source is a current in the circuit supplied to the relay from a current transformer. These relays are used on A.C circuits only and can operate for fault current flow in either direction.
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CONSTRUCTIONAL DETAILS:The constructional details of a typical non-directional induction type over current relay: it consists of a metallic (aluminum) disc which is free to rotate in between the poles of the two electromagnets. The upper electromagnet has a primary and secondary winding. The primary is connected to the secondary of a C.T in the line to be protected and is tapped at intervals. The tapings are connected to a plug-setting bridge by which the number of active turns on the relay operating coil can be varied, thereby giving the desired current setting. The secondary winding is energized by induction from primary and is connected in series with the winding on the lower magnet .the controlling torque is provided by the spiral spring. OPERATION:The driving torque on the aluminum disc is to setup due to the induction principle. This torque is opposed by restraining torque provided by the spring. Under normal operating conditions, restraining torque is greater than the driving torque produced by the relay coil current. Therefore the aluminum disc remains stationary. However, if the current in the protected circuit exceeds the pre-set value, the driving torque becomes greater than the restraining torque. Consequently, the disc rotates and the moving contact bridges the fixed contacts when the disc has rotated through a preset angle. The trip circuit operates the breaker which isolates the faulty section.
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CHAPTER 4 AUXILIARIES
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4. Auxiliaries 4.1 ISOLATORS:Isolators are employed only for isolating circuit when the current has already been interrupted; isolators operate under no load condition. They are not equipped with arc quenching devices. They do not have any specified current breaking capacity or current making capacity.



FIG 4.1 Isolators Isolators are employed in addition to circuit breakers and are provided on each side of every circuit breaker to provide isolation. If an isolator is opened carelessly, when carrying a heavy current, the resulting arc could easily cause a flashover to ground. While closing a circuit, the isolator is closed first, then circuit breaker. Isolators employed in circuit breakers are usually 3 pole isolators, each having 3 identical poles. The fixed and moving conducting parts are of copper or aluminum rods. During the opening operation the conducting rods swing apart and isolation is obtained.
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4.2 INSTRUMENT TRANSFORMERS:AC type protective relays are actuated by current and voltage supplied by current and potential transformers, known as instrument transformers. The main functions of instrument transformers are: (a) To provide insulation against the high voltage power circuit and to protect the apparatus and the operating personnel’s from contact with high voltage circuits of the power circuit. (b) To supply protective relays with current and voltage of magnitude proportional to those of the power circuit but sufficiently reduced in magnitude so that relays can be made relatively small and inexpensive. (c) Possibility of different types of secondary connections to obtain the required currents and voltages.



FIG 4.2 Instrument transformers For safety purposes, the secondary’s of current and potential transformers are grounded. For proper applications of CT’S and PT’S ,required conditions are:-Mechanical condition, type of GKCE , Sullurpet
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insulation, ratio in terms of primary and secondary currents or voltages, continuous thermal rating, short time thermal and mechanical rating, insulation class, accuracy and connections. Specifications:Make: Indian transformers co (p) Ltd, Boisar Frequency: 50 Hz Quantity of oil: For CT and PT each: 140 liters (approx) Total weight: For CT and PT each: 370 kg (approx) Insulation level: For CT and PT each: 275/650 KV



4.3 FUSES:The action of fuse depends upon the heating effect, when over voltages passed through fuse it heats much and melt downs which lead to opening of the circuit. The materials used for fuse elements must be of low melting point, low ohmic loss high conductivity, low cost and free from deterioration. Experience has shown that the most suitable material for the fuse element is a low melting point material such as tin, lead or zinc. At substation, we use fuses at different necessary areas.



4.4 LIGHTENING ARRESTERS: The lightening arrester is a surge diverter and is used for the protection of power system against the high voltage surges. It is connected between the line and the earth and so diverts the incoming high voltage wave to the earth.



FIG 4.3 Lightening arresters GKCE , Sullurpet
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Lightening arresters act as safety valves designed to discharge electric surges resulting from lightening strokes, switching or other disturbances, which would otherwise flash-over insulators, resulting in a line outage and possible failure of equipment. They are designed to absorb enough transient energy to prevent dangerous reflections and to cut off the flow of power frequency follow (or dynamic) current at the first current zero after the discharge of transient.



4.5 POWER TRANSFORMERS: A power transformer is used in a substation to step up or step down the voltage. Except at the power station, all the subsequent sub-stations use step down transformers to gradually reduce the voltage of electric supply and finally deliver it at utilization voltage.



FIG 4.4 Power transformers the power transformers are installed upon lengths of rails fixed on concrete slabs having foundations 1-1.5 m deep. For rating up to 10MVA naturally cooled, oil immersed transformers are used. Here in Naidupeta 132/33kv oil natural air forced is used.
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4.6 METERING AND INDICATING INSTRUMENTS: There are several metering and indicating instruments (ammeters, voltmeters, energy meters etc.) installed in a substation to maintain watch over the circuit quantities. The instrument transformers are invariably used with them for satisfactory operation.



4.7 BATTERIES:The batteries used in the substation are “Lead-acid” batteries. These are of DC voltage. The specific gravity of the lead acid used in the batteries is to be maintained at 1190. There will be 110 batteries which are connected in series, each contribute 2 volts. These are charged by rectifiers with of 220v ac. The specific gravity of the lead acid is seen by a device called “HYGROMETER” and the voltage of the batteries is calculated by “CELL TESTER”.



FIG 4.5 Batteries
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If a fault occurs in the line or in any other, there will be a dip in the voltage. For e.g. to operate the circuit breaker it is necessary to have 180v constantly. It may have its operating voltage under normal conditions. It may have its operating voltage under normal conditions. Under faulty conditions there may be a dip. At this time circuit breaker does not operate which causes severe damage to the equipments. Hence to maintain the constant voltage here we use the DC batteries. These batteries are the “heart of the substation”. Specifications: Rating: 220V, 16A Output Voltage: 220V Cooling: Air Natural Input voltage: 415 V, 3 phase AC Weight: 325kg



4.8 EARTHING:The term earthing means connection of noncurrent carrying parts of the electrical equipment or the neutral point of the supply to the general mass of the earth in such a manner that at all the times an immediate discharge of energy takes place without danger. Earthing is achieved by electrically connecting the respective parts in the installations to some system of electrical conductors or electrodes placed in intimate contact with the soil, some distance below the ground level. This contacting assembly is called earthing. The earthing can be divided into two types 



Neutral earthing







Equipment earthing



Neutral earthing performs earthing of system neutral to ensure system security and protection. Neutral earthing is also called system earthing.
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System earthing or safety earthing performs with earthing of non-current carrying parts of the equipment to ensure safety of personnel and protection against lightening. Earthing is of four types, they are:(a)



Rod earthing



(b)



Strip earthing



(c)



Pipe earthing



(d)



Plate earthing



The type of earthing used in Naidupeta 132/33kv substation is plate type. PLATE EARTHING: - This is a common system of earthing. In plate earthing an earthing plate either of copper of dimensions 60 cm×60 cm×60cm or of galvanized iron of dimensions 60 cm×60 cm×60cm is buried into the ground with its face vertical at a depth of not less than 3 meters from ground level. The earth late is embedded in alternate layers of coke and salt for a minimum thickness of 15 cm.



FIG 4.6 Plate earthing GKCE , Sullurpet
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The earth wire (GI wire for GI type earthing and copper wire for copper type earthing) is securely bolted to an earth plate with the help of a bolt ,nut and washer made of that of earth plate (made of copper in case of copper plate earthing and of galvanized iron in case of GI plate earthing). A small masonry brick wall enclosure with a cast iron cover on top or an RCC pipe round the earth plate is provided to facilitate its identification and for carrying out periodical inspections and tests. The copper plate and copper wire are usually not employed for grounding purposes because of their higher cost.
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CONCLUSION We got some practical knowledge on switchgear and protection equipments in the 132/33kv substation, although different protection schemes are employed as per the requirements and the type of substation. But, in AP Transco mostly, SF6 and vacuum circuit breakers are used in substations. By time, there is advancement in the usage of protective schemes, at present the schemes implemented are more maintenance free than the earlier schemes, and no doubt it is the switchgear and protection equipments which ensure us continuity of supply and reducing all hazards. So it is so important to regulate, control and maintain them with utmost care.
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