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SR NO. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13.



ASKED QUESTIONS



ANSWERS



WAPDA max. Transmission system voltage Formula for single phase power Formula for three phase power Kw= At what loud consumer grid station is necessary ONAN stands for In 132/11 kV Grid station, what is standard rating of power transformer MDI stands for



500kv



Vi cos Ǿ √3 Vi cos Ǿ Cos Ǿ x KVA Above 5000kw Oil natural Air natural 10/13 MVA, V/26MVA



Maximum demand (intensity) What is purpose of using oil in transformer Cooling + Insulation Length of HT distribution Poles (ft) 19,36, 45, 52 PG connector stands for? Parallel Groves What is the fuse rating for 200 KVA Transformer? 15k What parts of transformer are necessary to be Body & neutral



indicator



 earthed? 14. What is standard earth resistance of 132/11 kv 2 ohm / Below 0.5 ohm Grid station. 15. CB stands for? Circular Breaker 16. What is meant by sag? Proper conductoring (Sag= Loc x 105 (S=WL2/8T) x 3/1300) the tension of conductor between two poles is known as Sag. 17. CVT stands for? Capacitive voltage transformer. 18. Capacity of battery is indicator by AH 19. Is HVDC transmission line is installed in Pakistan? No. 20. GIS stands for? Gas Insulated Sub station (switch gear). 21. What is fuse rating for Distribution transformer? 3k, 5k, 10k,15k, 20k 22. What is the Standard Percentage Impedance of 3 to 4% Distribution OR Power Transformers 23. HRC fuse stands for? High Rupturing Capacity. 24. ONAF stands for? Oil Natural Air force 25. OFAF stands for? Oil force Air force 26. ONAN stands for? Oil natural Air natural 27. ONAF stands for? Oil natural Air force 28. AC stands for? Alternative current 29. DC stands for? Direct current 30. MCM stands for? Mill circular mill 31. How much portion of Distribution Pole is buried in 1/6 portion earth for foundation? 32. LA stands for? Lightening Arrestor 33. Rating of conservator type Distribution 400kva, 630kva Transformers? 34. What happened if Transformer neutral is not Damaged earthed? 35. PC pole stands for? Pre stressed Concrete 36. Tick the exact rating of WAPDA’s Grid Station (in 220,132,66 KV)? 37. PLC stands for? Power line Career (programme logical control) 38. Current rating of 11kv and 415 volt sides of 630 P=v x I x√3 KVA transformer? H.v (33.06) L.v (876.28) 39. PTW stands for? Permit to Work 40. What is standard Earth Resistance of Distribution Up to 2 Transformer Substation? 41. Ratings of Transformer installed on Pole? 100, 200kv 42. What Pad Mounted Distribution Transformers are For Aux; TR+industry, under installed in WAPDA System? ground system, mounted city 43. What is standard Accuracy Class of Energy Meters 1.0 installed at 132kv Grid Stations?



 44. What is the type of loads of Fan, Tube Light & Motor? 45. What are the Load losses in Transformers? 46. Tick the correct connection of Distribution OR Power Transformers? 47. RO and RCO stand for? 48. Three conventional methods of Generation? 49. What equipment or tools are used for lifting of Distribution OR Power Transformers? 50. GEPCO 51. LESCO 52. FESCO 53. MAPCO 54. HESCO 55. IESCO 56. QESCO 57. PESCO 58. GENCO 59. PEPCO 60. Poles of circuit breakers are made of what metal and what type of coating is done on these. 61. DCO/ MCO stands for? 62. 63. 64. 65. 66. 67. 68. 69. 70. 71. 72. 73. 74.



Inductive Copper losses + Iron Losses Delta star Revenue officer, Re-connection order Hidel, Thermal, Atomic/nuclear Crane, Chain Pulley, Lifter



Gujranwala electric company. Lahore electric supply company. Faisalabad electric supply company. Multan electric power company Hyderabad electric supply company. Islamabad electric supply company. Quetta electric supply company. Peshawar electric supply company. Generation electric supply company Pakistan electric supply company Copper, Aluminum, Zinc, coated Alloy. Disconnection order, Meter connection order. What type of failure occurs on short circuit of transformer? Buchloz operation. (Insulation failure) Three non conventional methods of Generation Bio chemical, solar, wind, sea-waves What is the exact voltage ratio of distribution 11000/415 transformer? What is the formula of Power Factor? KWH/√ (KWH)2+(KVAR) 2 What is the formula of load Factor? KWH x 1000/MDI x HRS x 730 NPCC & RCC stands? National power control center & regional control center. WAPDA’s max. Distribution system 11kv At what load for furnace connection independent Up to 1000kw feeder is required. NTDC stands for? National Transmission Dispatch company What should be the earth resistance of 11kv Below 5 ohm structure? What will happen if primary winding of a No mutual induction. transformer is connected with DC system? Can we operate the isolator on load like the circuit No. breaker? What will be the capacity of 3 phases Transformer 100kva made by 3 single-phase 100 KVA Transformers?



 75. Write down the primary and secondary Transmission voltages used in WAPDA national system? 76. Can we open the secondary winding of CTs when primary is energized? 77. CT stands for? 78. PT stands for? 79. Twin bundle conductor stands for? 80. ACSR stands for? 81. 82. 83. 84. 85.



86.



87.



88. 89. 90. 91. 92. 93. 94. 95. 96. 97. 98. 99. 100 101 102 103



500kv 220kv



132kv 66kv



No.



Current Transformer Potential Transformer. 220kv T/L Aluminum conductor reinforced. What should be the ground clearance of LT line 19ft across the road? What should be the distance between the 2 phases 11kv 2-2.5ft of 11kv line? Can we measure the electric energy in joules? Yes Accuracy class of energy meters now being used in 2.0 house? What is the maximum current capacity in amperes 652.5 (653) a on secondary side of 10/13 MVA 132 KV Power Transformer on full load? What is the maximum current capacity in amperes 1305A on secondary side of 20/26 MVA 132 KV Power Transformer on full load? What is size and maximum current carrying 350,450,250,600… capacity of DOG.PANTHER, RABBIT, OSPRAY, LYNX AT 40*C Temp? What will happen if Transformer neutral is not Will be damaged. earthed? Can we use power line communication? Yes At what Domestic load a 3-phase meter /connection Above 5kw is required to be installed. What is meant by TOD? Time of delay. What should be the minimum limit of power factor 0.9



of an industrial consumer’s electric system? MVAR stands for? HAVC stands for? PLC stands for?



ủF PVC stands for? VCB stands for? ACB stands for? OCB stands for? SF6 stands for? One H.P One BTU=



Mega voltage ampere resistance.



High voltage ……….current. Power line carrier. Micro farad Poly Vinyl Chloride Vacuum Circuit Breaker Air Circuit Breaker Oil Circuit Breaker Sulpher Hexa fluoride. 746 watts 0.515K CAL



steel



 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121



122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139



Unit of speed Unit of magnetic flex Unit of force Unit of capacitance Unit of pressure Unit of frequency Unit of heat energy Unit of resistance. Work= Psi stands for? Impedance of distribution Transformer is Transformer used in wapda distribution system are Capacitors are installed at the sending end of 11kv feeder to improve power factor. In a solid-state meter permanent magnet controls the meter speed. What is the standard earth resistance of 132/11 kv grid station? Complete electric cycle Formula Monthly load factor



R.P.M Weber Newton FARAD BAR HERTZ CALORIE Ohm. Power x distance Pressure/sq.inch 4% Step down True True 0.5ohm,less than 2 ohm



360 degree Units generated during the month/max.load x no. Of hrs Formula Monthly plant factor Units generated during the month/plant capacity x total hrs in the month. 10 ohm Consumer’s connection resistance BIO DATA ABOUT HT CONDUCTORS Panther size (A) 30/7 (S) 0.118 inch Current carrying capacity 430-510 Osprey size (A) 18/1(S) 0.176 inch Current carrying capacity 450-660 Lynx size (A) 30/7 (S) 0.110 inch Current carrying capacity 340-470 Dog size (A) 6/7(S) 0.186inch Current carrying capacity 250-300 Rabbit size (A) 6/1 (S) 0.132 inch Current carrying capacity 145-205 Gopher size (A) 6/1 (S) 0.093 inch Current carrying capacity 95-140 BIO DATA ABOUT LT CONDUCTORS Wasp 7/0.173 inch 230-315 ANT 7/0.122 inch 135-200 Gnat 7/ 0.087 90-130 OLTC stands for? On load tap changer NLTC stands for? No load tap changer. BIO DATA OF FUSES 25-50KVA 75KVA 100KVA



3K 6K 10K



GREEN BROWN BLUE



 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158



159



160



200KVA 15K 400KVA 20K 630KVA 40K LT Distance between two span 61 meter LT span 122 to 134 meter HT span Formula to calculate the current of transformer of both sides. Standard size of feeder length Standard length of LT line Material used in lightening arrestor One kilo watt hour (kwh)= Blades of gas turbine are made of Absolute zero temperature is Bad effect because of chemical action is known as How generator out put power is increased? Why fans are used on TR. One KWH= In load acid batteries ……used as electrolyte.   In power TR if winding turns are reduced then what would be effect of voltage on secondary winding? In three phase resistive balance circuit, if V (phase voltage),I (phase current) then what will be the power of complete circuit? A good hydraulic oil has qualities



ORANGE YELLOW GRAY 500mm equal Sag allowed 1.2m Sag allowed 2.4 m



I=KVA/√3KV



e.g.



(200kva -



11000/400) 200x100/1.732x11000 22to25km 1km Silicon carbide and lead peroxide 3600jaules Alloy -30C0 Corrosion. By improving P.F For cooling 1 unit H2SO4 Secondary voltage will be increased.



Vp Ip 3



Quality of being compressed, High temperature, Good insulator. 161 If level of conservator tank of 100 MVA reduces a Nitrogen



bit, ……… gas should be applied on oil.



162 1 inch = 163 1 milli amp 164 cos Ǿ=  165 Power (force)= 166 …… is that temperature which helps the thing to burn with oxygen . 167 ……….is the best conductor. 168 ………are fossil fuels. 169 In boiler operation, radiation, conduction, convection simultaneously occur/happen. 170 Efficiency of steam unit is 171 If temperature of section air of compressor



increases then…. Babbitt metal is basically used in…  



25.4 mm 0.001amp Bc/ab Pressure x 1/A Ignition temperature Copper



Coal, petroleum. Natural gas. True 45% Out put will be less.



172 Bearing 173 Tripping occurs on over speed of turbo generator Sudden fall of load. 174 If magnetic poles of AC motor are doubled, the Less.



 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195



speed at same frequency will be…… Power factor of new factor….. L.T winding of TR H.T winding of TR Ohm law Synchronous speed= Resistance Vol. Reactive power Frequency Acceleration Velocity Pressure Induction Efficiency Area of triangle= Units generated in kwh = Watts= Frequency =(Hz c/s) CCSR Horse power is the unit of



The meggar is used to measure ….. of electric



appliances 196 Amp meter is used to measure 197 Volt meter is used to measure 198 The ……. Is the heart of turbine 199 Electric energy 200 Acidity in TR oil 201 AAC 202 ASCR 203 204 205 206 207 208 209 210 211 212 213 214 215



EMF L.T insulator H.T insulator Type of Tap changer Formula of voltage drop= Tolerance of Voltage Capacity of battery cell AWG EHV UHV CDG IDMT Name of positive plate of battery



Near to 1 Conductor in large size Conductor in small size V=IR F/p Ohm M3 KVAR XL C/s M/sec2 M/s Psi Henry Out put/input x 100 Perpendicular x base x height. Time x load on unit Volt x current RPM/60 x P/2S Copper conductorsteel reinforced Power Insulation Current Voltage Governer Wh (bes) All aluminum conductor Aluminum steel conductor reinforced. Electromagnetic force Srain & spool Pin & disk Off load .No load KWH x W.F x 100/1000 +/- 5% 2 volt American wire gauge Extra high voltage. Ultra high voltage Current disk general Inverse definite minimum time Pbo2



 216 217 218 219 220 221 222 223



Name of negative plate of battery Electrolyte being used NICKLE CADMIMUM + plate  _plate Electrolyte F= C= Formula to calculate multiplying factor of feeder=



224 Height of 11kv poles



Pb H2SO4 +WATER (NI (OH) 2) (CD (OH) 2) KOH (Cx9) x32/5 (F-32) x5/9 C.T ratio of feeder x KWH/C.T ratio of meter Name Urban Rural Steel 45ft 36ft P.c 46ft 36ft L.T pole 30ft 30ft



225 Advantages of balancing of TR.



Reduction of Power Transformer, Improvement of voltage, no chance of theft through earth



226 Reasons of Transformer burning.



Surge (lightening), over load, un balancing, poor maintenance of 11kv  jumper, poor maintenance of L.T  jumper, short circuit of L.T line. 630kva=932,200kva=296,100kva=148, 50kva=74,25 kva=37.



227 Transformer capacity in amps on H.T side.



228 229 230 231 232



H pole type (single bed) I pole type (double bed) Grounding bed Bucholz relay indicates



100kva, 200kva 25kva, 50kva. 400kva, 600 kva. Development of gasses, winding fault, insulation break down, core fault in power transformer. 233 Differential relay indicates Out side fault of transformer, short circuit in H.T & L.T bushing, damage of L.A L.T&L.T sides, short circuit in H.T&L.T bushing, short cct in 11kv outer busbar, fault in 11kv cables. In side fault of transformer, short cct in winding, insulation failure. 234 COLOUR CODES OF HIGH TENSION LINES 500KV Brown 220kv Green 132kv Red 66kv Yellow 11kv Blue 235 Definition of grid station Its service is to control and distribute electrical energy by stepping down from higher voltage to 11kv



 236 H.T TOWERS Straight-line tower Heavy angle tower



Transportation tower 237 238 239 240



Single phase voltage Three phase voltage For Tower supporting Formula of slowness



Formula of deduction unit=



Normal tower. For turning line. For changing the phase conditions 220v 440v Step stay, guys TC- TO/TC x 100 TC= time calculation in second TO=time observed Load x load factor x 730/100 Urban=20% Rural = 15% E.g.= load=2kw , (2x20x730/100=292)



GROUND CLEARANCE OF H.T LINES FROM ROADS 241 20 to 25 ft 242 66kv 25 to 30 ft 243 132kv 30 to 244 220 kv CLEARANCE BETWEEN CONDUCTORS OF H.T LINES 245 Horizontal 8 ft Vertical 20 ft 66kv 10 ft 25 ft 132kv 14 ft 220kv 500kv NAME OF CONDUCTORS BEING USED IN T/LINES 246 Evadale 247 500kv Rail 248 220kv Lynx 249 132kv Dog 250 66kv To stop the conductor vibration. 251 Weight damper is used For safety of disk insulator. 252 Arching rod is used 5no. 253 How much disks are used in strings being used in 66kv T/L 254 How much disks are used in strings being used in 132kv T/L 8no. 255 How much disks are used in strings being used in 220kv T/L 14no. 256 How much disks are used in strings being used in 500kv T/L 32no. 257 CABLES SIZE 3 CORE 192a 258 4/oawg 326a 259 500mcm 260 CABLES SIZE SINGLE CORE 4/oawg 234a 261 500mcm 377a 262 1000mcm 551a 263



 TYPES OF TARIFFS (A) General Supply (T.C) 1. Tariff A-1 (01-1) Domestic) 2. Fata (02) 3. Tariff A-2 (04-Commercial) (B) Industrial Supply (T.C) 1. Tariff B-1 (07) at 400 volts up to 40 RW 2. Tariff B-2 (10) at 400 volts up to 500 KW 3. Tariff B-3 (13) at 11X 33 KV up to 5000 KW 4. Tariff B-4 (16) at 66X 132 KV above 5000 KW (C) Bulk Supply 1. Tariff C-1 2. Tariff C-2 3. Tariff C-3 (D) Agricultural 1. Tariff D-1 (46-Scarp) 2. Tariff D-2 (49-Irrigntion Pumps) (E) Tariff-E (Temporary) (F) Tariff-F (Seasonal) (G) Tariff-G (Street Light) (H) Tariff-H (Resident ional Colonies attached industrial premises) (I) Tariff-I (Traction) (J) Tariff-J (Co-Generation) ELECTRICITY DUTY RATES IN DIFFERENT CATEGORY DOMESTIC



PUNJAB 7%



COMMERCIAL 3% OFFICE 3% INDUSTRIAL 3% AGRICULTURAL & TUPE WELL 4%



264 265 266 267 268 269 270 271 272 273 274 275 276



BALOCHISTAN 7% 3% 3% 3% 4%



SINDH 6%



NWF 8%



4% 3.5% 4% ½ Pasia P. Unit



5% 5% 5% 5%



Th e nor mal AC supply (Ph ase to earth ) voltage in Pakistan i s 200v I n a thr ee phase 4-wir e system un balance cur rent wi ll f low th ough neutr al. Capacitance of cir cui t plays im portant r ole in l ong transmission l in es. Sil ica j ell is used to absorb m oisture Tr ansfor mers are easy to cool as compared to rotati ng machines. I n thr ee-phase Delta system phase voltage and l ine voltage are not equal. Battery is the lif elin e of gr id station . L ine cur rent an d phase cur rent are equal in thr ee phase star connections. I t i s necessary to di schar ge capaci tor when i solated fr om the system for maintenance. The ni t of capacity of battery is Singl e Pole mounti ng sub-station is generall y used for 100KV transform er. H igh pr essur e turbine is some ti mes call ed gas generator . Gas tur bin es uti lity ser vices are norm all y used for in termediate power producti on.



F T T T T F T T T AH T F T



 278 279 280 281 282 283 284 285 286 287



289 290 291 292 293. 294.



295.



296. 297. 298. 299.



300.



Th ree phase suppl ies ar e mor e economi cal th an singl e phase in generati on. Th r ee singl e phase tr ansfor mers can be used i nstead of one thr ee phase transformer. The conductivity of cadmium copper is more than A lu min um. Galvani zed steel is better conductor t he Al umi nu m. Tr ansform er cores are made up of thi n lami nati on to r educe eddy curr ent losses only. Di lu te H ydro Chl ori c Acid (H CL ) is used in a storage batter as electrol yte F resh El ectrol yte of the standard specif ic gravi ty i s pour ed i n the stor age battery, if the level of electrolyte reduces due to evaporati on Whi le chargi ng a strage batter thr ough battery char ger , positive ter mi nal , of the battery i s connected wi th the Negative of battery charger an d Negative termi nal of batter to the posit ive term inal of battery char ger. Vol tage per tur n i n th e secondary win din g of a step up tr ansform er wil l always be more than th e voltage per tur n i n the Pri mary win ding. Water tube boilers produce steam at a pr essur e, hi gher than that f ir e tube boil ers. I n an y engi ne the pressur e of ai r at the begin ni ng of compr ession stroke is more than atmospheri c pressur e. What do we do to i ncr ease the output vol tage of a generator, keeping i ts power as constant?



Electricity act Type of distance relays. Type of differential relays. Type of over current relays. Type d.c relays. Type of Trip relays. Definition of Circuit Breaker. = = Definition of Power Factor.



1885,1910,1935 L3WYS, LZ31, L6KT, L3WYAS, LZ32, PYTS101, SSMM3T,



L8B,



T



F T T T



PYTS103,



VAX, MVAX ATA, VAJ, MVAJ The Function of circuit breaker is to make and break a circuit under light loud, heavy loud or short circuit condition.



It is a ratio between apparent power “VA” and True Power “VA cos Ǿ”



Definition of P.I. Causes of low P.F.



F F



CDG, KCGG 332



VA Cos Ǿ/VA= cos Ǿ



302.



T F T



RQ4A DTHM, MBCH DMH



PF. =True Power/apparent power. 301.



F F T T



DC tr ansmission l ines have reactance. DC tr ansmi ssion i s economical for shor t di stances.



It is angle between current and voltage.



cos Ǿ = V/I



(i) (ii)



Under loud induction motor Over voltage



 304.



= = = = = Power Factor Correctionimproving. = = = = = = = = = 1 mega=



305.



1 kilo



306.



1 mili



307.



1 micro



303.



308.



Earth Resistance



309.



T.O.U. Stands for Definition of Loud factor. Definition of Repturing Capacity. Definition of Specific gravity. Wapda losses



310. 311.



312. 313.



(iii) (iv)



Improper spacing of conductors. Over loaded circuits.



(i)



By using status condenser or individual condenser with motor. (ii) By using large bank of capacitor in the system with automatic operation through power factor relay. (iii) By using synchronous motor operating as condenser. (iv) By using synchronous induction motors. (v) Use of static capacitor. (vi) Use of phase modifiers. (vii) Use of phase advancer.



10 6 mega ohm. 103 10-3 10-6 Grid station = 2ohm T/line= 66 kv, 132 kv= 3 ohm Distribution of system (cable, T/F, LT/ST,= 5ohm House service= 10 ohm Time of use It is the ratio between average loud and maximum loud. L.F.= KWHx100/MDIx730 Maximum capacity of power in MVA for which circuit breaker are designed to break the fault current. Specific Gravity of liquid is the ratio of liquid to density of power. There are two types loss (i) technical loss (ii) stealing Technical loss can be reduced as under. (i) All jumper and joined should be tightened. (ii) 11 KV should be proper according to requirement and loud. (iii) All feeders should be in short route. (iv) For all services LT should be instead of long length PVC cable. Stealing (suggestion for Pilferage of energy) can be stopped by using different methods of as under. (i) Watching and checking should be done day and night. (ii) Neutral should be combined if two meters are installed at one premise.



 (iii) (iv)



314.



315.



316.



317.



318.



ATB-B-Type should be welded. Readings of meter should be got/ read twice time in one month. (v) All dead stopped meter should be replaced immediately. Rora Fuse:Line man use rora fuse due to two main reasons as under (i) Lineman use rora fuse due to two non-availability of link rods in time when they want to replace / repair new fuse to restore the supply of consumer in emergency. (ii) Due to defective fitting of proper fuse. (iii) Rora fuses are used by lineman for easy operate. It has another quality visibility. Different methods There are so many methods, which are illegally used for of stealing electricity stealing. electricity. (i) By tempering of side seals / body. (ii) By looping (iii) By making whole in body. (iv) By reversing of meter reading. (v) By changing polarity. (vi) By unbalancing meter. (vii) By unbalancing of meter disk. (viii) By stopping dead meter. (ix) By availing direct supply. (x) If two meters are installed in one premises the neutral and phase are changed with each other. Advantages of (i) Used in emergency easily to restore the supply-affected trolley area. transformer. (ii) For shifting to one place to another place to cope with any emergency to restore the supply of the consumer. Preventive (i) Loud should be equally balanced on every phase. maintenance of (ii) Bushing of transformer should be kept neat and clean. transformer. (iii) Connection of primary and secondary side should be tightened. (iv) Proper Fuse should be used according to the rating of transformer. (v) Meggar test should be carried out. (vi) Oil test of transformer oil should be got carried out to know the healthy condition. (vii) Neutral earth should be proper. (viii) Earth assistance of transformer should be checked. (ix) Method of oil To carry out the oil testing, sample of transformer oil is taken in testing. oil testing set and the distance between two electrodes is kept 2.5mm them voltage is applied. Gradually ratio of voltage is increased. When flash is observed at applied voltage that quantity is known as dielectric strength of oil. Its value is up to 40 kv. This method is carried out 5 times to calculate the actual in average.
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Definition of resistance. Definition of conductor. Definition of Insulators OHM
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Laws of resistance.



324.



Formula for calculating the resistance. Specific Resistance Disadvantage of lower power factor.
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Causes of poor power factor.
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Why transformer rating in KVA.



329.



Power transformer.



It is a property of substance which opposes the flow of electricity through it. Its unit is ohm and its symbol. Those substances which have a small resistance but they readily allow the flow of electricity through them called conductor. Those substances which have a great resistance and they do not allow practically the flow of electricity through them. It is the unit of resistance, it is resistance in which a steady current of ampere generate heat @ of one Joule/sec. The resistance of conductor varies directly as its length for example. One yard of copper wire has a resistance 0.03 ohm than two yards will have a resistance of 0.06 ohm. R x L& R x 1/A



The Specific resistance of a material is the resistance of a piece of unit length and unit cross section. (i) cost of station and distribution equipment is more than a given load at lower power factor. (ii) Low power makes voltage regulation poor. (iii) Low power creates trouble to maintain voltage with in specified limits. (iv) For the transmission of a given power low power factor means more energy losses for the same size of conductor. (i) A transformer draws a magnetizing current which total the causes total current to lag with reference to E.M.F. at normal load. This magnetizing current does not affect power factor much but at light load, the primary current power factor low. (ii) Extensive use of induction motors resulting in a low power factor. (iii) Over voltage (iv) Over loaded (v) Arc lamps. (vi) Also operate at lower power factor. (vii) Power factor is also much lower of one motor. As seen, copper losses of a transformer depends on current and iron loss on voltage, hence total loss of a transformer depends on volt-ampere and not on phase angle between voltage and current that is it is independent of lower power factor that is why rating of transformer is in KVA and not in KW. The main purpose of a grid sub-station is to step down the voltage and thus the main equipment installed at a grid sub-station is a step down transformer, commonly called as power transformer. The other equipment installed at the grid sub-station serve the requirement of protection for the power transformers from various type of electrical and mechanical stresses, over loading, over voltage, over temperature and system faults both on



 secondary side and disturbances/ faults established in the transformer body itself. The step down power transformer installed at any grid station have capacity according to the planned load requirement from that particular grid station, which may very from 10 MVA to 260 MVA. It may vary at both levels, i.e., it may be less than to MVAs or more than 260 MW. The step down power transformer, from its particular nomenclature reduces the voltage from extra high/high voltage to 11 KV, which is distribution system voltage.



The power transformer’s cooling may be Air natural,
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Line and bus bar isolator.



Forced Air cooling or Forced oil circulating system. The protection of the power transformer is provided by installing other equipment i.e. circuit breakers current transformer, potential transformer, isolators and lighting arrestors, alongwith control and protection panels to be installed indoor. The isolator is an equipment, which is operated under number system condition, which means that this equipment is operated only under number load as it does not have any ARC QUENCHING MEDIA. It has male and female contacts, which disconnect the particular circuit in open air, the operation may be carried through remote control system or local operation system attached with it. The difference between line and Bus isolator is that the line isolator is provided with permanent earthing system, which provides permanent earth to the feeding line. This permanent earthing system can be provided remote or local manual operation system, the local operation may be electrical or purely manual. Its important maintenance is checking its contact resistance in closed position which should not increase than the value informed by manufacturer. Moreover, its operation must be smooth and continuous i.e., the contacts are to be cleared at are to



be cleared at regular interval according to the manufacturer’s



schedule. The cleaning of supporting columns, also insulating columns, is also carried out as per schedule. Care must be taken in heavy pollution areas for cleaning or isolator columns and male/female contacts. The silicon grease/inhibitor compound conducting grease to be provided at the contacts after each cleaning (INHIBITER COMPOUND) 331.



Current Transformers



From the name it is used to provide reference current pulse to measuring/protective devices such as current measuring meters and protective relays. Generally it provides I amps. To 5 amps. Pulse corresponding to full load capacity or the particular current transformer, normally it is manufactured as single unit i.e., single phase and installed as a got of three units for three
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Lighting Arrestors.



333.



Potential Transformer.



phases. It is a sealed unit that requires very less or almost no maintenance, even then the scheduled testing is very essential particularly current ratio test, short circuit test, satisfaction test and C&DF test. These tests are carried to check the healthiness of the current transformer. In addition to above, the cleaning of insulating column and dielectric strength testing of insulating/cooling oil is also carried out as per manufacturer instruction. Care must be taken for oil level to be checked from oil level gauge. In any case, the oil level should go below the recommended oil level of the manufacturer. It normally has two to three secondary winding taps to get safety at various primary current values such as 150-300-600/5/5. The current transformer is installed with each circuit breaker, one unit at each phase, which make one set. This equipment is installed for protection of power transformer against lighting and system high voltage surges. It is a compact units, installed on high voltage as well as low voltage side of power transformer, just like current transformer it is installed in single unit at each phase, and three units make complete set. Further, its single unit may comprise of single, two or even more than two compact units. The installation of units must be according to the manufacturer instructions, the upper most, lower most, and other units are marked for installation. Wrong installation of the units may lead to damage of the particular unit. The lighting arrestor consist of series capacitor enclosed in insulating columns having fins to increase the leakage current parth. The important care regarding maintenances of lighting arrestor, is cleaning of insulating column and providing perfect earthing at the earth point marked at the lowest most part of a unit. Earth testing and leakage current testing must be carried out as per schedule of the manufacturer for its proper operation and checking healthiness of the lighting arrestors. Potential transformer provides voltage pulse corresponding to high system voltage, normally it is installed in single unit at each phase, and for three passes three units are installed, which make one set. At most of the grid stations, only one set is installed, for metering as well as protection purpose. The potential transformers are normally installed with but isolator at one side of the grid station but bar. It is a sealed unit having primary and secondary winding enclosed in an insulating column comparatively same make and same primary system voltage. Unlike current transformer it is installed in parallel to the system. The mineral oil is used for providing cooling and insulation. Normally it provide 110 volt with reference to primary system voltage and marked as 220 132 KV/110 volts. The important maintenance include cleaning of insulating
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Earthing
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Shielding
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Circuit Breakers.



body against pollution and checking oil level which should never fall below the indicated oil level by the manufacturer. Earthing mesh is provided in the equipment yard of each grid station with perfect permanent earth and earthing pits. Each equipment installed in the grid substation is connected to this earthing mesh to provide perfect earth at the earth marked point of each equipment. For better safety an independent permanent perfect earth is to be provided to the power transformer and lightning arrestors, in addition to one earth from the grid earth-mesh. In no case the value of earth-mesh should increase more than 0.2 ohms. Routine earth testing as per schedule is very important. Shielding against lighting at the grid sub station equipment is provided through skywire installed at earth mast and connected to each gantry column of line as well as transformer bay in such a way to cover all the yard equipment against lighting. Providing perfect permanent earth to earthing mast and each gantry columns is very essential. Earth resistivity test as per schedule is very important. H.T. circuit breaker installed in grid substation yard serves the purpose to isolate the faulty portion of the particular electric system. It comprises of three poles each pole to isolate respective phase at a time. All the three poles operates at the same particular time at the reception of operating single to isolate the faulty portion or any required portion for maintenance purpose or otherwise. The type of H.T. or L.T. circuit breakers is denoted according to the are quenching media used in the particular circuit breaker. The common type of circuit breakers installed at WAPDA system are: Bulk oil circuit breaker Minimum oil circuit breaker Air blast circuit breaker SF6 circuit breaker. Vacuum tube circuit breaker This equipment require regular maintenance according to the prescribed maintenance schedule of the manufacturer. The routine testing is very essential for contact resistance test and opening/closing time of the circuit breaker, any deviation from the prescribed values must be taken care to set them right according to the manufacturer’s values. For bulk oil/minimum oil circuit breakers, oil testing for dielectric strength is also required after prescribed scheduled time or after certain number of trippings, whichever is earlier. The value of dielectric strength should not fall below the value intimated by the manufacturer. For Air blast and SF6 gas circuit breaker the Air and SF6 gas pressure mentioned by the manufacturer must be maintained. In case of vacuum tube circuit breaker, the degree of vacuum mentioned by the manufacturer must be maintained for
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Auxiliary Transformer
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Battery chargers Rectifier
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Station battery



safe operation of the circuit breaker. This transformer is installed to provide electric supply to auxiliary services, it is a distribution transformer of 11 KV/ 440 volts which capacity 100 KVA or above according to the requirement of particular grid substation, auxiliary services are described as control room and switchyard lights, supply for battery charger, compressors, supply for operation system of breakers, isolators and transformer cooling system, which include transformer fans, oil pump. etc. The equipment is installed as indoor, i.e., in the control house building. It keeps the D.C battery in charged position, which supply D.C current to various equipment. The battery charger (110 volts D.C or 220 volts) requires reduce the life of the battery. The station batter is considered as heart of the grid sub-station due to its importance as it supply the signal to various circuit breakers for operation to isolate the faulty portion of the particular electric system or otherwise i.e., it must be kept in proper charged position. Wapda has prescribed daily checking of the battery for its gravity electrolite level and per cell voltage for different cells selected at Randum and 100% checking of all the cells on weekly. Any defective cell must be replaced on priority basis. The per cell voltage for Trikle and boost charging is mentioned by the manufacturer of the particular battery and care must be taken to maintain the per cell voltage as mentioned by the manufacturers. TYPES OF BATTERIES:Two types of batteries i.e., (i) Lead Acid batteries, and (ii) Alkaline batteries are used in Grid stations. But Lead Acid Batteries are most commonly used in Grid Stations. Lead Acid Batteries:Main Parts Of Lead Battery:- The main parts lead acid batter are plates, separator, electrolyte and container. Types of lead Acid Batter:- There are three types of Lead Acid Batter (i) Lead Antimony Battery (ii) Lead Planti Battery (iii) Lead Calcium Battery. But mostly lead Antimony Batteries are used in Grid Stations because these batteries are suitable for cycling i.e., for frequent charging/discharging and also these batteries are less expensive. PILOT CELL:- The poorest cell in the battery is called PILOT CELL. It has lowest S.G., lowest voltage and more sediments at bottom etc. Advantages of having a pilot cell/cells in a battery are:(i) It tells about the state of charge and condition of whole batter. (ii) It minimizes the labour and helps to maintain better continuity of records.
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The electrolyte level of pilot cell must be maintained on full mark all the times. The pilot cell/cells must be identified in the battery. INSTRUCTIONS D.C. SUPPLY & BATTERY (i) Switch off A.C. Supply of the rectifier and observe D.C. voltage stability for 5 minutes. (ii) Autio and visual monitoring of D.C. failures. (iii) Check boost charge and the related switch of rectifier. (iv) Check the availability of Hydrometer, voltmeter thermometer in the battery room and check, electrolyte level. (v) Exhaust fan should be kept on. (vi) Check emergency D.C. lights. Relay and The panels are installed in the control house building. The very Control Panels particular name of both the panels indicate their respective function, the relay panel has different type of relays installed on it. The control panels are used to operate the various equipment, installed in the grid sub-station yard from remote. It also has the indication to indicate the opening/closing position of isolators and breakers. Instructions (i) To check oil level of C.Ts, P.T.s and Breakers. switch yard (ii) To check oil level of the power transformers in the consurvator tank and any Leakage from it and check the silica-gel condition and operation of cooling fans. (iii) To check all ground connections. (iv) To visually check out door terminations. (v) Switch off all the lights and check any hot spot due to loose connection (nights shift only) (vi) Switch yard lighting should be in working condition. (vii) Check water proofing and door lock of the control cabints. (viii) Check Air and Gas pressure gauges of all the circuit breakers. Instruction 11(i) Visual check of the seals of energy meters working of P.F. KV switch Ger meters Amp. Meters & voltmeters. panel. (ii) Check the flag and visual indication of VAX relay (D.C. supervision) (iii) Visual check of all vermin proofing. (iv) Visual check ground connections. (v) Visual check of panel doors and locks. (vi) To properly check the working conditions of fire fighting equipment and sand in the buckets. (vii) Fire brigade and emergency telephone numbers should prominently be displayed on front board. S. O . P. Conference Planning and (i) To be held just after Break Down for Sorting out Execution of Sequences of priority. Emergency Break (ii) Mobilization of manpower, material, equipment and
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Fire fighting



T& P. (iii) Removing and isolating the damaged part and equipment. (more than one gang at a time) (iv) Allocation and collection of material. (v) Installation and Errection of new equipment. (More than one gat at a Time) (vi) Final checking and testing. (vii) Commissioning. Fire can break out in any plant, office, or home therefore, everyone must learn how to prevent fires and how to fight them when they do occur. In order to prevent fires, you must know how they start. In order to fight fires, you must know how they burn, how they spread, and how they put out. Fire prevention requires the same housekeeping and safety measures described in other modules in this unit. The reasons for some of these safety practices will become clearer to you as you study this module. Not all fires are the same. Different kinds of fires are fought in different ways and with different equipment. In this module, we describe the various kinds of fire-fighting equipment and how to use them. This information will help you to avoid the conditions that create fires. It will also prepare you to fight a fire more effectively if one breaks out in the plant or in your home. CAUSES OF FIRE Thousands of lives and millions worth of property are destroyed by fire every year. In industrial plants, the chief causes of fires are faulty electrical equipment and the misuse of electricity. Almost 25 percent of all fires in industrial plants are electrical. Careless smoking is the next, causing 18 percent of industrial fires, a figure that could be reduced greatly by more careful use of smoking materials. Friction causes 10 percent, and overheated materials cause 8 percent. You can see from these figures that most fires in industrial plants are caused by sloppy work habits, poor maintenance, or  just plain carelessness. It should be equally clear that following the safe work practices described in this unit will prevent most fires. It could also reduce injuries and fatalities caused by fires. FOUR CLASSES OF FIRE Fires are classified according to what is burning. These are four classes. (i) Class A fires are of ordinary combustibles- paper, wood, cloth, rubber, and some plastics. (ii) Class B fires are of flammable or combustible liquid, gas, grease, and similar material. (iii) Class C fires involve energized electrical equipment. (iv) Class D fires are of combustible materials.



  A



To Extinguishing requires the heat-absorbing



(cooling) effects of water, or the coating effects of certain chemicals which retard combustion. (water) Green



B



To extinguish, exclude oxy, gen, keep combustible



vapors from being released, or interrupt the combustion reaction. (Foam type extinguishers) Red



C



Fires involving energized electrical equipment.



Nonconductive extinguishing agents are required to provide safety to the operator. When electrical equipment is de-energized, class A or B extinguishers may be used. (co2+Dry chemical) Blue



D



Fires involving certain combustible metals,



including magnesium, titanium, zirconium, sodium, and potassium. Extinguishing requires a heat-absorbing material that does not react with burning metal.   (co2+Dry Yellow



Chemical) WHAT TO DO IN CASE OF FIRE & EMERGENCY? REMEMBER;



You are the custodian of equipment & machine. You have to safeguard it. You have to be vigilant & watch full. You have to act as quick as possible in case of fire or emerge ncies. Keep; DC supply sound and healthy and check on battery charger. Fire fighting equipment t in operating condition. Communication system always operating bridge hanging in front of you the fire emergency telephone no. Sense & act immediate when there is



smoke or alarm and



call for help isolate  immediately the faulty section and equipment through all possible methods. Manual controls: Remote controls: Any other in case of fire. Operate fire fighting equipment: Open main power supply: If fire persists, call local fire brigades. Contact; Central control center Islamabad Or To immediate inform the officer in charge for restoration works.
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PTW



How to avail PTW:Before beginning work, the authorized person to whom switching instructions has been granted shall thoroughly investigate all switching, grounding and other blocking that has been done and assure himself that adequate precautions to insure the safety of the work has been taken. If there is any doubt, the power controller shall be consulted before the work is started. When all is in order, he will issue the Permit to work to the authorized person in charge of the work. The authorized person to whom the Permit to work is issued is responsible for: (a) Supervising all switching, grounding and other locking necessary to assure the safety of the work as directed by the power controller. (b) After an apparatus has been made dead and earthed, Caution Notices dully filled in and signed shall be placed on all equipment controlling the apparatus upon which men are about to work. (c) When more than one party of men are working on an apparatus, each authorized Person in charge of each party shall have his own caution Notices on all controlling apparatus. (d) Apparatus guarded by Caution Notices shall not be made live again until all the caution notices have been removed in the presence of the authorized persons in charge of the parties who have been working on the apparatus. (e) Danger Notices shall be placed by each authorized person in charge of a working party on apparatus which may be temporarily unguarded or under repair, and is live or may accidentally or otherwise become energized. Such notices shall only be removed by the authorized person who placed them. When work has to be carried out at short notice, telephonic instructions may be necessary. In all such cases, these instructions shall be confirmed immediately on the standard Forms A/SC and B/SC. All telephonic instructions shall follow the same sequence and procedure and comprise the same information as required by the forms. All such telephonic instructions must be recorded in the substation order Book. RELEASING A PERMIT TO WORK AND A SWITCHING INSTRUCTION. When work has been completed and the apparatus is ready to be returned to service, the holder of the Permit to work shall complete the Clearance Certificate part of the Permit to work and assure himself that all men are checked clear. He will then report this information to the Power controller or the sub-divisional officer concerned by telephone. He shall state his permit to work and switching instructions serial number, the apparatus on which
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Differential Relay
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Distance Relay



he is clear, the number of men in the working parties and the grounds and blocking to be removed. The power controller of sub-Divisional officer concerned shall then direct that all grounding and other blocking devices be remove. When this is done, he shall then assure himself that all caution Notices are removed and the necessary switching done to return the apparatus to service or reserve status required. This relay is one that operate where the vector differences of two or more similar electrical quantities exceeds a predetermined amount. The way in which relay is connected in a circuit makes its differential. Most of such relays are of current differential type. Dashed line shows portion of system element protected by differential relay. This system element may be length of circuit, winding of generator a portion of a line. Over current relay is connected across the C.T. secondary circuit. The differential relay is one that functions by reason of a difference between two quantity of the same nature such as current, voltage, etc. TYPES OF DIFFERENTIAL RELAYS (i) RQ4a (ii) DTH (iii) DMH (iv) MBCH The term impedance applies to resistance, reactance or combination of both principles. In on impedance relay. The torque produced by a current in balanced against the torque of a voltage element. The current element produces position (pick-up) torque, where as the voltage element produced negative (Reset) torque. Hence impedance relay is a voltage restrained over current relay. Nomenclature:. An impedance relay is in the average of operating at a given constant value of 5 to 1, which may be expressed as on impedance. Application:. It is used for transmission line protection. The function of distance relay is that they operate by the impedance, reactance, and resistance of the circuit between relay and the fault. These relay are known as distance relay. TYPE OF DISTANCE RELAY 1. L3WYS 2. LZ3 3. L6KT 4. L3WYAS 5. LZ32 6. L8b 7. PYTS 103 8. PYTS 101 9. SSMM 3T
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Over current Relay
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Buchhloz’s Relay



350.



Tap changer



It is a type of current balance relay. This type of relay has one over current relay element arranged to produce torque in opposition to another over current element, both elements acting on the same moving structure. Buchhloz’s Relay is  a gas actuated relay used for protecting oil immersed transformers against all types of internal faults and makes use of the fact that faults decompose oil thus generating gases. It is connected by means of pipes between the top of the transformer tank and the conservator and Is, therefore, under normal conditions of operation, full of oil. It consists of a cast housing containing a hinged hollow float, inside of which is a mercury switch, the float being located in the upper part of the housing, and a hinged flat value to which is attached a similar mercury switch, located directly in the path of the oil be between the tank and the conservator. When an incipient fault (such as isolation fault between the turns, breakdown or core insulation, core heating, bad switch contacts, faulty joints) occurs in the transformer bubble of gas are evolved by the heat generated and rise up to the tank surface and thence into the housing of the device where their through passage is prevented by the flap valve. The bubble pass to the top of the housing, causing the oil level to fall, where upon the hollow float tilts and when the mercury switch contacts are shortcircuited by the mercury, and alarm device is operated. If however a serious fault such as internal short circuit between phases or turns, earth fault puncture of bushing insulators inside tank occurs the volume of gas generated is considerable which in moving through the relay causes the gas surge flap valve to be deflected, thereby closing the mercury contact switch and energizing the trip coils of the circuit breakers. It will be evident that the relay will also respond should the oil level fall due to blockage from the tank. The connecting pipe between the tank and conservator should be as straight as possible and should slope upwards towards the conservator at a small angle from the horizontal. There are two types of tap changers (i) On Load Tap changer (OLTC) (ii) Off- Load Tap changer. The Ist type works on load position while the second one will be operated after put-off the load of power transformer. Functions:The tab changer is used to step up or step down the voltages as the requirement may be the winding of transformer is sectionalized and taps are made there are two switches named. (i) Divertor Switch (ii) Selection Switch In off load tap changer there is no Divertor Switch.



 The divertor switch works mechanically to operate the select switch, while the select switch selects the tap position. The principle of tap changer is. V1/v2 = N1/N2 V2 x 1/N1 When we want to low the voltages we push lower switch in this way the winding turn cut-off from the circuit, the voltage become



low, and when we want to raise the voltage we push “Raise”
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Kinds of bus bar.
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Kind of scheme used in wapda Difference between T/Line and D/ Line
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Safety code



switch in this way the winding added in circuits so the voltage become high visa versa. The operation is carried out. 20 to 60 m. sec. (i) Flexible (ii) Rigid (i) One and half for 220/500 KV Grid station. (ii) One and one for 66/ 132 KV Grid station. To bring the generated power at power houses (Hydel Thermal) towards load centers, transmission system is developed. Transmission system consists of T/Lines as well as grid station. Transmission voltages used in Pakistan are:1. 500KV Transmission. 2. 220 KV Transmission. 3. 132 KV Transmission. 4. 66 KV Transmission. PRIMARY TRANSMISSION: it covers 500KV and 220KV system. SECONDARY TRANSMISSION: It covers 132KV and 66KV system. Circuits: 500 KV single Horizontal CCT used in our system. 220KV 132KV single and double vertical CCT. Used in our system. 132KV & 66KV delta CCT used in our system 66 KV horizontal CCT used in our system. DISTRIBUTION:Almost from each grid station 11KV feeders give energy supply to Distribution system. This 11KV is further step down to 220 volt and 440 volt by using distribution transformer for consumer purpose. Policy of the wapda:1. Safety 2. Quality 3. production Safety Policy:NO operational condition or urgent service can ever justify endangering the life of any one. Unsafe condition/ Acts:A job done safely is a job done efficiently. 1. Barricade



 2. 3. 4. 5. 6.



Barrier Caution Notices Danger Notices. Dead Hazards Built in Hazards Which occur neutrally and exist in a machine, a piece of equipment, the structure of a plant or the material used on the  job. (ii) Built on Hazards The Hazards constituted by an employ or management by carelessness in a tension or ignorance. (iii) Personal Protectional Equipment 1. Dress uniform 2. Gloves 3. Safety hat. 4. Goggles. 5. Face protection. 6. Hearing Protection. 7. Foot Protection 8. Safety belt and life jacket. 9. Respiratory Protection (iv) Steps of jobs Briefing 1. Planning the job 2. Conducting the Briefing. 3. Follow up. (v) FIVE SAFETY PRINCIPLES 1. Known identify the Hazard 2. Eliminate the whenever applicable. 3. Control the Hazards when they cannot be eliminated. 4. Prevent or minimize the injury while controlling the Hazards. 5. minimize the Severity of injury if it has occurred by providing first aid. 355.



BUS COUPLER



It is used to shift the load of one power transformer to another power transformer in emergency for restoration the supply of all out going feeders of affected transformer either fault occurred/ observed in 132/66kv C.B,11kv incomings,transformers,L.A,11kv cables. it is installed between two Incomings panels for achieving required job. OPERATION 11 kV trolley of affected Incoming must be opened and then racked out. Trolley of Bus Coupler should be racked in and closed . Capacitor of affected TR should be kept in opened position before doing above said operations. When fault is rectified or removed,trolly of bus coupler should be opened and racked out and then trolley of incoming should be racked in and then closed to normalize the system. 
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