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AT 1 : gawEt=® s (Electronic Practice)
4.1.160 Fere-wre At gy gfay & A &1 fFufRor #¥ i 3% TRt &7 929 &% (Determine the

value of resistance by colour code and identify the types) 1
4.1.161 Ufaea e 4fea (afra qar fAor) soiagTe gedi &1 Te ST 394 A9 (Test active

and passive electronic components and its application) 4
4.1.162 FETAS AT & V- fasiarstt &1 frgteor #¢ (Determine the V-I characteristics of

semi conductor diode) 9
4.1.163 FE-ATAF SHATE & ITANT FH AE adh, IO awT A% ot fewnt & i Fear

(Construct half-wave, fullwave and bridge rectifiers using semiconductor diode) 12
4.1.164 ZIOREY & WaTT &1 19 Fd gU 9% THE AR et F 989 F2

(Check transistors for their functioning by identifying its type and terminals) 16
4.1.165 giforex #t ara wea Iaat fagiudarst &1 fAufeer #X (Bias the transistor and determine its

characteristics) 18
4.1.166 TF el T oY Soft aiees Welex & &9 § gifsrex &1 37T < (Use transistor

as an electronic switch and series voltage regulator) 21
4.1.167 HAI STAYEY HT IJTANT F¥ ATa9qF ATg( F AT A g€ &2 (Operate and set the

required frequency using function generator) 24
4.1.168 farsrett &t s & forw uF gfeq afhe i€ awmg (Make a printed circuit board for

power supply) 26
4.1.169 TF UEATEER F w7 # fgfir v FET & forg UJT o awar ooy &1 famfor &%

(Construct simple circuits containing UJT for triggering and FET as an amplifier) 30
4.1.170 A fagga smyf # &t &7 @ #¢ (Troubleshoot defects in simple power supplies) 33
41171 SCR, DIAC, TRIAC =¥ IGBT &T=T 9Ta¥ gt afhe &7 famtor &% (Construct power control

circuitby SCR, DIAC, TRIAC and IGBT) 39
41172 IC =T JaiwT ¥ 9Radr DC &aaresi¥ &7 @i &% (Construct variable DC stabilized

power supply using IC) 42
41173 AtforE eq A Afde F g7 & fafsr Aot w1 st &3¢ (Practice on various logics

by use of logic gates and circuits) 44
41174 CRO #T ITANT FA gY, Aeeel A FEee TFAHEAT of, A o THewET A i &

Fe fory a4 ATFHEAT Iaw FX AR 3= TG F2 (Generate and demonstrate wave

shapes for voltage and current of rectifier, single stage amplifier and oscillator,using CRO)| 49

AT 2 : Hgiw el T (Control Panel Wiring)
4.2.175(i) | wgier Hfeme &1 Afr=ma RSET ¥ ¥ 9301 Aiex & didhd e Rete & = & o amfir,

TS ITFLUN HT IR, o AT¢E AAE X A 1@ w2 (Design layout of control cabinet,

assemble control elements and wiring accessories for local and remote control of

induction motor) 53
4.2.175(ii) | = wiex & forw, dgter 4er &7 RS o stee Ao srawat & s@ad AT Y ®eas q9r

Rad smee 8 @R & HeEd ITE Ht waEa % (Design layout of control cabinet,

assemble control elements and wiring accessories for forward and reverse operation of

induction motor) 57
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FEE H. FEAE & WHF I H.
4.2.175 (jii) | T% ATCHEHF R ST ®ex F foy = sEwat i a@iar taads & @@ &8 3698 qui

o aRadw & off Tau &7, 59 IFE & Fgie hfade #t fIseT #% (Design layout of control

cabinet, assemble control elements and wiring accessories for automatic star-delta starter

with change of direction of rotation) 60
4.2175(iv) | @ ATed & sgwth e & o, e stamat iy aafer 08eds & sad &2 oY Hgid

FHfae &1 fewmEa & smse #¥ (Design layout of control cabinet, assemble control elements

and wiring accessories for sequential control of three motors) 63
42176 AT %A@ & AFATE (A Hfade i R &, XLPE o F =1 #t Faterd &1

I AT #X Y arg (Carryout wiring of control cabinet as per wiring diagram,

bunching of XLPE cables channeling, tying and checking etc.) 67
42177 fafser fe=r srawat (e.g) TRy fAgiss R, FTedes 3T eEaY sonfe & @=fua &% (Mount

various control elements (e.g) circuit breakers, relays, contactors and timers etc.) 69
42178 A== 999X STEvEE WTOE ITERLUN AT GA # T F A Y w@fia &% (Identify

and install required measuring instruments and sensors in control panel) 70
4.2.179 fRe=ror Ot & fRoaTee &1 aterer gaeT TXer #¥ (Test the control panel for its performance) 71

ATegw 3 : AC/DC wiex 312a (AC/DC Motor Drives)
4.3.180 qrfRET/DC EET &7 ITART #¥a DC Aiex & i & A= & (Perform speed control of

DC motor using thyristors/DC drive) 72
4.3.181 qIRET/AC $TET & ITAN F¥a AC Arex & i faer=ror &t weftia ¥ =T soat qoiv fwm

& gRafda w2 (Perform speed control and reversing the direction of rotation of

AC motors by using thyristors/AC drive) 75
4.3.182 SCR & ITINT X & UF JfAdqar Ale & i e=s &7 i e a1 &2 (Construct

and test a universal motor speed controller using SCR) 78

AT 4 : 3T FX UPS (Inverter and UPS)
44183 FieesT waargsY 31T UPS & afRayr &t siéee &< (Assemble circuits of voltage stabilizer

and UPS) 81
4.4.184 T FHLSIET ATEe aaTe FX (Prepare an emergency light) 84
4.4.185 et IY MY g & Afhe F @ ¢ (Assemble circuits of battery charger and inverter)| 86
44186 AR RAATEAY, AT A5 AT UPS & T&0r A fwawr ¥, a1 g@ a9r AL F

(Test analyse, defects and repair voltage stabilizer, emergency light and UPS) 89
4.4.187 e AR AR FAET FT TAIETE, AR AT I F gy I (Haw & (Maintain

service and troubleshoot battery chargerandinverter) 93
4.4.188 e & AT UF FAC F WA FX AT T/ ATRIA & oY 0% 3 aair & Jig

(Install an inverter with battery and connect it in domestic wiring for operation) 95

AT 5 : fage I@mew v wewww (Power Generation and Substation)
4.5.189 JHE qTEY W F o ATSE a4 A AR o 19 sagat & F/@t & Te=9 &2 (Draw layout

of thermal power plant and identify function of different layout element) 98
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FEH H. FH & wew IS .
4.5.190 S famga orfer v &7 AT T diw iR qf e # At steeat & FEt @ geae w7

(Draw layout of hydel power plant and identify functions of different layout elements) 100
45191 arRuvT/faaeer gEweeE &1 9wor (Visit to transmission/distribution substation) 102
45192 ¥ R T @ R & ardtas 7RI s i oY gas fAfyw gewt @ ¢fa #¥ (Draw

actual circuit diagram of substation visited and indicate various components) 104
45193 I St gurrett & Afs sraaat & qe= w1 JiY dmse W #t aarr & (Prepare layout

plan and identify different elements of solar power system) 105
4.5.194 qTER FHoAT oTfeh AT AT SH1E HT AT AATE Y A 3605 AT et i qgame #3

(Prepare layout plan and identify different elements of wind power system) 106
45195 Tt & g |7 O # g1 FX AR SA9 (Assemble and connect solar panel for

illumination) 107

AT 6 @ Tt v fefgsm=r (Transmission and Distribution)
4.6.196 fareft &1 TE Al 39 F fog HT/LT @i § S%oTe 819 aTel Sgcieel &1 @IOAT &7 ST

FAT (Practice installation of insulators used in HT/LT lines for a given voltage range) 110
4.6.197 TRY X fAawor surreft &7 waer Y@ s di= (Draw single line diagram of

transmission and distribution system) 114
4.6.198 &t % faga syl % forw =as @ g9rer q'a swar & ATd (Measure current carrying

capacity of conductor for given power supply) 116
4.6.199 O T, Soel AT FEIIA THR F el T @Y aie (Fasten, jumper in pin,

shackle and suspension type insulators) 118
4.6.200 gAr sTE § e %1 240V faawer soret # forg ey #ar e g @w & enfud #¢ (Erect

an overhead service line pole for single phase 240V distribution system in open space) 120
4.6.201 X A9 ATEA F {qoT FT A9 F¢ (Practice on laying of domestic service line) 122
4.6.202 LT ATE9 9% S9-a1 31 a9-H9a1¢ it @&119a &2 (Install bus-bar and bus coupler on LT line) 125

AT 7 : Aihe 3% #¥ Ra (Circuit Breakers and Relays)
4.7.203 R & fafsrr o ot gg= #¥ Y SmaRer &1 9at 79y (Identify various parts of relay

and ascertain the operation) 127
4.7.204 Rt d=mem & forw fUw ot e s egw afdr qumst &1 srvama #X (Practice setting

of pick up current and time setting multiplier for relay operation) 129
4.7.205 afayr s & 9nT & gew # Y g9E g9 &t A9 #2 (Identify the parts of circuit

breaker, check its operation) 131
4.7.206 AaY FYwe A 9ME Afthe Fvee & forw oy faaisrs &t 2 fAotwarst w1 ader #¥ (Test

tripping characteristic of circuit breaker for over current and short circuit current) 133
4.7.207 affe FHT # avEd A TavEE & 9399 (Practice on repair and maintenance of

circuitbreaker) 135

e &1 (Project work) 138
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ELECTRICIAN SYLLABUS

Duration: Six Month

Professional Skills

Week Learning outcome (Trade Practical) Professional Knowledge
No. Reference With Indicative Hours (Trade Theory)
79 |- Assemblesimple | 160. Determine the value of resistance | Resistors - colour code, types and
electronic circuits by colour code and identify types. | characteristics.
and test for (10 Hrs) Active and passive components.
functioning. 161. Test active and passive electronic | Atomic structure and semiconductor
components and its applications. | theory.
(15 Hrs)

80-81 |+ Assemble simple 162. Determine V-l characteristics of | P-N junction, classification,
electronic circuits semiconductor diode. (10 Hrs) specifications, biasing and
and test for 163. Construct half wave, full wave and | characteristics of diodes.
functioning. bridge rectifiers using | Rectifier circuit - half wave, full wave,

semiconductor diode. (10 Hrs) bridge rectifiers and filters.

164.Check transistors for their| Principle of operation, types,
functioning by identifying its type | characteristics and various configuration
and terminals. (10 Hrs) of transistor.

165. Bias the transistor and determine | Application of transistor as a switch,
its characteristics. (10 Hrs) voltage regulator and amplifier.

166. Use transistor as an electronic
switch and series voltage regulator.
(10 Hrs)

82-83 |+ Assemble simple 167. Operate and set the required | Basic concept of power electronics
Electronic circuits frequency using function generator. | devices.
and test for (12 Hrs) IC voltage regulators
functioning. 168. Make a printed circuit board for | Digital Electronics - Binary numbers,

power supply. (10 Hrs) logic gates and combinational circuits.
169. Construct simple circuits containing

UJT for triggering and FET as an

amplifier. (12 Hrs)
170. Troubleshoot defects in simple

power supplies. (16 Hrs)

84-85 |+ Assemble simple 171. Construct power control circuit by | Working principle and uses of
electronic circuits SCR, Diac, Triac and IGBT. (15 Hrs) | oscilloscope.
and test for 172. Construct variable DC stabilized | Construction and working of SCR, DIAC,
functioning. power supply using IC. (10 Hrs) TRIAC and IGBT.

173. Practice on various logics by use | Principle, types and applications of
of logic gates and circuits. (15 Hrs) | various multivibrators.
174. Generate and demonstrate wave
shapes for voltage and current of
rectifier, single stage amplifier and
oscillator using CRO. (10 Hrs)
86-87 |+ Assemble 175. Design layout of control cabinet, | Study and understand Layout drawing of

accessories and
carry out wiring
of control
cabinets and
equipment.

assemble control elements and

wiring accessories for:

(i) Local and remote control of
induction motor. (15 Hrs)

(i) Forward and reverse operation
of induction motor. (10 Hrs)

control cabinet, power and control
circuits.

Various control elements:

Isolators, pushbuttons, switches,
indicators, MCB, fuses, relays, timers
and limit switches etc.
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ELECTRICIAN SYLLABUS

Duration: Six Month

Week
No.

Learning outcome
Reference

Professional Skills
(Trade Practical)
With Indicative Hours

Professional Knowledge
(Trade Theory)

(i) Automatic star-delta starter
with change of direction of
rotation. (15 Hrs)

(iv) Sequential control of three
motors. (10 Hrs)

88-89

Assemble
accessories and
carry out wiring
of control
cabinets and
equipment.

176. Carry out wiring of control cabinet
as per wiring diagram, bunching of
XLPE cables, channeling, tying
and checking etc. (15 Hrs)

177. Mount various control elements
e.g. circuit breakers, relays,
contactors and timers etc. (10 Hrs)

178. ldentify and install required
measuring instruments and
sensors in control panel. (10 Hrs)

179. Test the control panel for its
performance. (15 Hrs)

Wiring accessories: Race ways/ cable
channel, DIN rail, terminal connectors,
thimbles, lugs, ferrules, cable binding
strap, buttons, cable ties, sleeves,
gromats and clips etc.

Testing of various control elements and
circuits.

90-91 Perform speed 180. Perform speed control of DC motor | Working, parameters and applications of
control of AC using thyristors / DC drive. (18 Hrs) | AC/ DC drive.
and DC motors 181. Perform speed control and | Speed control of 3 phase induction motor
by using solid reversing the direction of rotation | by using VVVF/AC Drive.
state devices. of AC motors by using thyristors /

AC drive. (18 Hrs)

182. Construct and test a universal
motor speed controller using SCR.
(14 Hrs)

92-94 Detect the faults 183. Assemble circuits of voltage | Basic concept, block diagram and
and troubleshoot stabilizer and UPS. (15Hrs) working of voltage stabilizer, battery
inverter, stabilizer, 184. Prepare an emergency light. | charger, emergency light, inverter and
battery charger, (10 Hrs) UPS.
emergency light 185. Assemble circuits of battery | Preventive and breakdown maintenance.
and UPS etc. charger and inverter. (15 Hrs)

186. Test, analyze defects and repair
voltage stabilizer, emergency light
and UPS. (15 Hrs)
187. Maintain, service and troubleshoot
battery charger and inverter.
(10 Hrs)
188. Install an Inverter with battery and
connect it in domestic wiring for
operation. (10 Hrs)
95 Erect overhead 189. Draw layout of thermal power plant | Conventional and nonconventional
domestic service and identify function of different | sources of energy and their comparison.

line and outline
various power
plant layout.

layout elements. (5 Hrs)

190. Draw layout of hydel power plant
and identify functions of different
layout elements. (5 Hrs)

Power generation by thermal and hydel
power plants.

(xii)




ELECTRICIAN SYLLABUS

Duration: Six Month

Professional Skills

Week Learning outcome (Trade Practical) Professional Knowledge
No. Reference With Indicative Hours (Trade Theory)
191. Visit to transmission / distribution
substation. (10 Hrs)
192. Draw actual circuit diagram of
substation visited and indicate
various components. (5 Hrs)

96 » Plan, assemble 193. Prepare layout plan and Identify | Various ways of electrical power
and install solar different elements of solar power | generation by non-conventional methods.
panel. system. (05 Hrs) Power generation by solar and wind

 Erectoverhead 194. Prepare layout plan and Identify | energy.
domestic service different elements of wind power | Principle and operation of solar panel.
line and outline system. (05 Hrs)
various power 195. Assemble and connect solar panel
plant layout. for illumination. (15 Hrs)

97  Erectoverhead 196. Practice installation of insulators | Transmission and distribution networks.
domestic service used in HT/LT line for a given | Line insulators, overhead poles and
line and outline voltage range. (5 hrs) method of joining aluminum conductors.
various power 197. Draw single line diagram of
plant layout. transmission and distribution

system. (5 Hrs)

198. Measure current carrying capacity
of conductor for given power
supply. (5 hrs)

199. Fasten jumper in pin, shackle and
suspension type insulators.
(10 Hrs)

98 * Erectoverhead 200. Erectanoverhead servicelinepole | Safety precautions and IE rules
domestic service for single phase 230 V distribution | pertaining to domestic service
line and outline system in open space. (10 Hrs) | connections.
various power 201. Practice on laying of domestic | Various substations.
plant layout. service line. (10 Hrs) Various terms like - maximum demand,

202. Install bus bar and bus coupler on | average demand, load factor, diversity
LT line. (5 Hrs) factor, plant utility factor etc.

99 » Examine the faults 203. Identify various parts of relay and | Types of relays and its operation.

and carry out
repairing of
circuit breakers.

ascertain the operation. (5 Hrs)

Practice setting of pick up current

and time setting multiplier for relay

operation. (5 hrs)

Identify the parts of circuit breaker,

check its operation. (5Hrs)

206. Test tripping characteristic of circuit
breaker for over current and short
circuit current. (5 hrs)

204.

205.

207. Practice on repair and
maintenance of circuit breaker.
(5hrs)

Types of circuit breakers, their
applications and functioning.
Production of arc and quenching.

(xiii)




ELECTRICIAN SYLLABUS

Duration: Six Month

Professional Skills

Week Learning outcome (Trade Practical) Professional Knowledge
No. Reference With Indicative Hours (Trade Theory)
100-101 | Project work / Industrial visit
Broad Areas:
a) Battery charger/Emergency light
b) Control of motor pump with tank level
c) DC voltage converter using SCRs
d) Logic control circuits using relays
e) Alarm/indicator circuits using sensors
102-103 Revision
104 Examination

(xiv)




zatwsa (Electrical) v 4.1.160
gawnEa (Electrician) - e s

Fo-#g fafy g afawty & 7@ #1 g # s s gt & ggmw 9 (Determine the
value of resistance by colour code and identify the types)

IR @ I AW F O § (AEfotad FE F O

o R e & g afetust & TRt w gEE w

o WM UL T AT FLAT AR AfaeF F AW F A FE FEAT

o T ATZ[FAT AU TRT T&A HAT A HY TOET HIAT
o TF 3MET HIeT N AEHAT & ARATAF WHT &t ATd FE ATG THHT TIEET A QT F AT AT HAT |

sawward (Requirements)
AR/ ITHTOT el
o e /aMET Hiex -1 No. o FHEF ¢F Y AL SIS T & faawrdr
afed fafsm s & wfaaas
(Ffera are &) - AEAHIFATIATT

sf=t (PROCEDURE)

FF 1 : R & =i & e av afaias F T S IE=}e w79

1 Fig 1 ® wefia vfa<rest &t qg=m= & oY & 78 dae-1 Fig 1
IRt T forg |
2 gEaT™ T Sfaetes T aaer - 19 |.S. weftew e & oo/ (ﬁ_((ﬁ@
o &= | (a) (b) ©
EGD)D:):,
(d) (e) "'
f)
9) (h) (i) %
¥ - 1
| T T TR Ie® FT THR =

© ® N O o b~ W N =
- I @@ m m oo O w >»




FEF 2 : T AT H T2 FY AT AFANF & ATH Ht [SHIS ®

1 Fig 2 & wafita afaxiest &t were dve & gfawiy & A &t
TEAT HX Y TR et - 2 7 3{fhd & |

Fig 2
BLACK— — BROWN

GREEN — — SILVER

GRAY — — GOLD
WHITE T — SILVER

- -

BLACK— r— BROWN
GREEN —

GRAY — —BLACK

BLUE T — GOLD
—r- -

(b) (e)
VIOLET— — BLACK
YELLOW — NO FOURTH BAND

RED — — ORANGE

REDT — SILVER
— — —{ -

© )
2 geYE T {3 U Sfaeias & Tee &7 Teve Y 9
FX (IfACT® & U B F FAG G JGHFA § T 99 qRA
glar ) 39 Fig 3

ELN41160J2

Fig 3
1st BAND 4th BAND o

g

2nd BAND 3rd BAND 3

5

g

3 a - 2 F W da% R B qav ford |

4 oY dvE F T A TEAW F AR aq - 2 F FAAA HAw
# IurE & 9 ford |

5 wfaeiea® & W %1 TUET F2 A & - 2 § RaE #:2 |

6 =T T F W & TBAW F AR ad - 2 H T84 200 |

7 faft ga¥ fRw wu wfatast &g wfawry 7 =fw e i
(eterd®) &1 frgiwo & oY S afta =<t &9 1 & 6
% Hf qEUH ead - 3/ K& F¢ |

8 TUF AIHICT/AET HIex FT ITANT F¥ah T(a<Ierhl & AT

IO HY T A &7 T IiHAT FT AT FLF AT AT
& A - 3H o wY |

A - 2
T bl
waiw| 1st | 2nd | 3rd | 4th :]St gnd :T»rd T T #T 7= m%ﬁw(:)
Joz | dvz | dvg | dug | T[T | AR e &

A

B

C

D

E

F

G
a W= & @A ¥ (Connect the probes) Fig4

MULTIMETER

i AT T % T & TATHE SHAST & FAae FY | —

i T T % S A A e & daw A | =
b AT He/s0ar #ex F qT w (Set the multimeter/ 4 \

ohmmeter) (Fig 4) ;:°/$

<
| o e o w o e I de et 9 o i )
¥ _ :

C TATANT AHIEY At I AT IR Tt #¢ (Conduct

zero ohm adjustment in analog multimeter)

i Ffd ST 9 ST Tied & TId | TS Afhe FY |

i Sfter HATST gST A A % AT B (FATE) qS
% [ @TEex (g9%) I T 8¢ 7 & A1 (I qHEe)

2 TR : gawEd (NSQF X - 5) - svam 4.1.160



d wR &g wfeias ® @it #¢ (Connect the resis-

tor to be measured)

i ST ST & AT WHT H T & ST @ |
i faery ot ARt % arr A9ga @9 aAre |

e #ieT ®t ¥ (Read the meter)

i UH UE I A ITAN F(FTAA FL) AT dhdAS A

i sfa<re = (ster o &1 9rediE) x (Ffaee ™ &
TafAd I I ATEA)
v Fig 4 & gfa<ter I x 100 &1 =a= frar mar & | a9 59
oreft § wfa=ty &1 719 g 15 x 100 = 1500 37T =
1.5 (k =ttar) ar (far siia)
9 ad - 3 ¥ WAty X @ Faar dT (o) Ffareas®
I T F Jve ) % fafea/safia am wt fod/sfra w21

(ATEeX ) WA % LT dF [Aafad # a1 ¢ | (Fig 5)

i @EeX F dF FUT AW Tt W THIET F Af/aE

(7=t 9 15 Fig 5 fe@mr mar )

10 s wfaery & forg areafas sfaty F=gmaw o sifemaw
AT FT IVET FHY, TAT I T AT AT 3ifehd & 3T 9 ofF
fem #X | (39« - 3) 3@ A\ H qA - 3H I & |

Fig 5

%2
% 7
73
OO‘;
)

11 WA A T FAAH AT ATTFHAR dhfad A (indicated
value) & AT AT F¥a E&HEAr (3% € a1 3F 72)
fretfRa #¢ |
AT : TAF I FT TAA FLQ TAG P THEAT FLAT
giafeaa w3 afaety &1 @@ 7= 7| #3123 |

ELN41160J5

a9 - 3
T [T srfiferRaa T | gfag & | Sfaiy @& i IECIED
#w | st | 2nd | 3rd | 4th | R AW | Ohm# |sifrdaw AW | =Few 79| AW &% ar
oz | AT |qw% Rl
1
2
3
4
5
6
7
8
9
10
12 T I FINF G AT G |

TafREe : TR (NSQF @F - 5) - @5 4.1.160 3



zafwa (Electrical) s 4.1.161
zawnEa (Electrician) - zawmfae s

tfFa stiv o (et o fosra) gaeeiae gest &1 afieor v 9% st (Test active
and passive electronic components and its application)

SEA I A F A § rtad & HT T

* TAFIE TGEHl H TEAH FAT - TEE TR B, ifReR, SCR, IC R wgfa gy (St & dwaw)

o AU U geTETE geH F TR FAT - T TR B, dwtew e, @Ry, IC, 7 e g

o T o aRRay s | afer gt (GfRa FaRw) & gt St ag

« |fFT Te% (active components) 3 I sa® frr (R9) # qEww FAT | 7HE 0 gew Fie @@, gy W IE A
it #a gU olie FRRIE FT ITHRT FAT

o FEETEE TaEa (SUwYeT) F AW Rwe F1 TEE, ey, SCRs.

o g9 fdreror g A Tewt W gEEw FwAT

o HTHI GT TSI AT ATTHIT/HA HT STET HIAT

o FEFRY qRTRATAT & forT = gewt &1 e =T |

o

sawEare (Requirements)
[T /TFHTIT HAR/TTHTIT
o TRIHIEI/TRT HiexX -1 No.

o g & fafya wew sifrey, SCRs,
DIACs, TRIACs, UJTs, FETs
forst sTte gafe st St
Ao & A fafes yar F eEie - rEawsdgaR

s (PROCEDURE)

FE 1 : ATRT TTHT T TS FY

TRFAT: 32 TR Tt HT AT FT AL EHar & | AT Fig 2
TEETH S % HIY-AT THA AU JeT TeAh W ITe

g e | =
1 Fig1.# 3§ | Rrr & sefiier vt A T w2, 3w - 1 W

H YT HAThT HYT I Hhl & 7H forg |

€
=
ELN41161J2

T 1
; £ ICEEZICH qEH & A
="

1 Fig1a

2 Fig1b

2 3 Fig1c

@ I 4 Fig1d

2 Fig 2 ® wafdia fewmy 7y sest &t %0 den & dae - 2% S Figle

fora |



T 2 5 fu wu el aRuy omw #0w 4,5%6H R w©

. |, B woTE TR F 9 TAFZT( TTHT BT TEATT HY A 3T - 3 H I TSH & ATH
i

1 gie &% & @ giftrex fert

2 T e 6 32T gF F TEEAAT & T FHIF - 4 F BF T Y weA

3 e afay (FbATETT) & I SreTere feaTse i fts HY Sfie AT aad |

4 e 7 @A SUE (fSaTEe) & forg Ser gF W e T (39

5 i STIUTH) & i F fSHs FF dsd #H T F< |

Fig 4

3 Fig 3 wefid Ufaea aewt (afw weHi) # forama sfafafaa

¥ T 9 g & ? RU MU @ ¥ A9AT ST a5 e |
Fig 3 TIC126M
% ﬁ ‘ \ . CAB
(@) (b) © (@) © 3 o700 :
w CIRCUIT DIAGRAM OF THE LOW-COST, THYRISTOR-BASED, ;

SPEED CONTROL CIRCUIT

4 IR SFRIF & gt qid (ACTIVE) e &t 51 &% |
U6 &7 STl 36T TRl < 1Y G Sl o AT Aot Repre 3 - 5 T T T ¥ AT AR ARG (3 TE)
TF ¥ @iy AT I ford | (wnfeei & forg Fig 3 34) N g T |

8 TAWN AU AYIWF & =F FV |

Fig 5
= ~ E 8V
N 1 N
[ ~ [
\ \
6..9V L B D IC 1
15V } } 7805
| - | Rig
u__y __ L
B40C1000 Ditgy =
C3 Cy
4700n] 16V “THoon
2
® 5
A SECTION OF A BATTERY CHARGER CIRCUIT DIAGRAM 2
w

TafRd : TawmEa (NSQF & - 5) - s 4.1.161 5



D4
bl

— T | 4
0.25A 1N4001
T

Cof«

24V
2A

* SEE TEXT

N1...N4=1C2=4093
FF1,FF2=I1C3=4027

@
Hi

BC5478

CIRCUIT DIAGRAM OF THERMOSTATIC CONTROL UNIT

9952 4

ELN41161J6

3
H

Ik * A

el nica

a4

3
2.

qEH F FT A

HTHT F TAH

© 0O N O O P WODN -

—_
o

L—Io-nrnoow:Dg/

3
.

T H.

MY AR

0 N O O B~ WODN -

IN4007
SL100
BC147
2N5296
2N3035
SN204
2N2646
3N187

© 00 N OO 0o b W DN -

N O O G G |
o N OO o W N -~ O

OAT9
DR25
IN4007
AA119
BY127
BZ148
BC147
2N904
BD115
BFW10
3N187
BTY87
2N2646
D3202Y
T2801B
CA741
CA723
NES55

ZafRsa : gARIRET (NSQF @R - 5) - stwrm 4.1.161




F 2 : frorg e (AR FrdRw) @ gEEE F# |

widret, gfaeie®t, STad AT FARTH T T9= F4,
Tl o1 AT TR FEHRT F TEAET AT qh A A
Tt Fae RIS FRT TS AT T |

Fig 1 ® 9effia fera et (3 Faae) &t 7= &2
AR eaa - 17 fAfora geat & wae ford |

2ad - 1 8 gafed g & fAfer gewt & forg Iuges gdis
i faaTd /e w2 |

AT AIIWF § AU TROMH FT A TEHE Tl F9 |
a9+ wf3rersh & farfara smere st st wred & fafore st
N THT T |

fAferer T2t (passive components) # ST STeT el &
s &<, o8 afaerea®, Sew oY Fafied (Fafd) & &9
# g sufeafa (am) #1€ d@ast & g |

AT ¥, ATTe® & e da+ #1 ¥ 3¢ aar - 2/ g=r
q5 FY |

T T & AT i AedlHIeY & S, AT gaHT Ta-2
# sifeha w9 |

AT & e Ay #1 FreT F, A g0 dad - 37 sifda
[T TF FY

AEIHIET ETLT ST &1 =Tet o¥aT fSa=rst raey it S
FY AT FeT - 3 H Iy et A sifEpa w9 | w7 |

FafRred #1 AT AT Iga A 2 at o Rafa # aiey
=Tt a1 Rt & S witg fagiqor 9 R | @S
ATy & R G (FARET) 1 weTiw wwa e
F at FTRE F AT TS FAREH F ATHS A 73T
AT AT E |

et 1
#. ¥, o=t 1 ot UTE & TqH TEAT & HEO e oot
TEEH =T
1 A
2 B
3 C
4 D
5 E
6 F
7 G
8 H
9 |
10 J
11 K
12 L
13 M
14 N
15 O
16 P
e 2
wH FT qad gieie®t T T AT F=7 faawor Sfe e T AT =T A/
1
2
3
4
5
6

10 Seaest (S%) [ aeaaraereter & Fis wrast 1 =y 7% A1

T A -4 H 3 w2 | gAT a7 FY |

1 FaEd @ AT (FegE) v gmar ffr & =

ARHEY & T AT 3 - 4 § 3aa0 forfa sifda #¥ |

TafRd : TawET (NSQF & - 5) - s 4.1.161 7



12 AT AGRATH A FURIFS &IV T AFHAIGH FLE g

FIY AT Foelt & A (7)) g Ferderean fererenr w2

gt ife

g 3

Fafed ) Tea

Had

*.4.

- N M < W0 ©

a4
T F AR A 9 Frawwt F7 v

FUTA F YEAT

R
e

&

b ©°
————o

ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

)

)

wre da

)

-
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zatwsa (Electrical)

gawnEa (Electrician) - e s

v 4.1.162

sedrerd ere @ V-l femwanst #v faieor #% (Determine the V-l characteristics of

semi conductor diode)

IR @ I AW F O § (AEfotad FE F O

o 3T TF F HH AT R

a) Ge, Si gT{e TEIST F &= FIAT

b) IR g MY F= I wt oG FLAT

C) TAIT F ATTATH Tt FAT TATT

o ST & THAA HT TEATH FIAT AT THH AT FF AT & (1T ST HT G FIAT
o Fas fATARN ® @ AT, AT M EFRGE Gay A7 aREw aefRee wt Fuifa s

o T F R REwast # @ FE7 AT FEaT TEF R F A A |

sawFae (Requirements)

AT/ ITHTOT
A e (fRforee)
Fee Tex MC 0-1V

forefiusier MC 0-25 mA
Freed1eT MC 0-30 V

ATEHTHIET MC 0-110 ATSHT A
TEIE T 3% & ABATAH

SYHII/AINA

DC fafafua fasreft &t smgfd
(TIees araw @=rg) 0-30 V 1A

-1 No.
-1 No.
-1 No.
-1 No.
-1 No.
-1 No.

-1 No.

qrEi

fafya s % st

IN 4001 =T IN 4007 #t foamae - ATAIFHATIATE
570 Q, 5W fawemTdt -1 No.

SPST f&= h 6A 240 Q -1 No.

3T a1 150 x 150 mm -1 No.

ST FAFET AR 5S ATS oG - STEAHATIATC
faeT afed o= F1ed -1 No.

100Q 1/4 W sfa=re -1 No.

10Q 1/4 W sfa=rg -1 No.

st (PROCEDURE)

FEE 1 : T IF F AT TR T IO F

1 ger fhu & fofera st & & et o &7 3w w9 | daa
-1 & SAE T qfed ST TR T FH der RFE 1 |

2 IS IS TH I AES § TAMA STATS & THIT, HE&AT &l G |

3 STTTH | I FTAN &l AF F< AT HITHA STATS & oI ATHAT
a1 &I & IR wear & | A= Iy 1o garat aw e g@e

F ATTh & T 1 FHS &9

— uerd fFa Faw a1 ©E § A €

— afs e S a1 Si giaa T @ € ar s@w aet © &
TS a9 & T ITTRT &7 S aret aret &t

g1

— 3R FE G AT Ge ¥ AT - IHATH (Germanium)

— g wie Se - FAFHW (Selenium)

4 wefa srTe % fawe Hhate V arV arPIV &9 & e
e Raef ateest R wear & & forg St g =i IueT Htew
3@ | & - 1 | Y& i Raw dteet & & A1 A1 S HY

MY &t w9 |

5 =4, (Ag 4)¥ 58 ™ & 9gar, ST 9% § [fde smte
& forg famferfaa fafaden (specifications) &t siTa & i

RFe |
- 1. of

- Vo of V,

- | #T | _stfermaw Stea was we
- fafire | % fom e atwes g
- aifergan wRaE w5t Fe

- Feaad Rad e VW™

- A STAN/ETATS & ATHANT



3T TH T TH | STolT AT H1F % [oIT AT AT TIh
g € | Ff3ATE 9 9¥ R TgeeE & aewef F |

6 T F FH T ST ST THY % TG [ MY STATST ¢ A0

7 % erive foma wet Rk (Fefa) awgr e &, % forg

STATS ST IF AT STATS A0HY ST TF 36 A TAF SHATS
% foIT oF a1 a7 awFeT SES TRl A Tew FY |

18 AFT & 5 dF & I gean | 8 AU FIUF F AUX FHF A ArA FC |
eI
TEew fafvdm
THR T Praw srferaw EIBCT ETRAE | STferwaH wRaE | - qFAGA
®. | STl | uETd Rt A e T TqA qTRT TN | T W
|, |¥ g T V e | et [ e V I TR

R \'

F F s

1 2 : frdt Rg ™ T A e i = wmme

1 STRT I (W x 1) H Aedifiex & 8 #< | 3@t et & M.C.
Fieede (0-3V), & g #¥ | aedifiex #Y faeta ateest
T FACT AT FIA & [T |

feftee aiiier # wEege aiww # gdEaT s
fafRa gaan (ydfaan) o= awme e 2

2 JiceHieT & T8 #7 39, W I€ Jicest &1 3FT FXar 2 |
AT FieeHTeT AT & ST A HIeT & fiad #i fafed
|

3 afd atcesieT T Hehded aTIw AT & df ateeH e garar
faodia e & effma #t fofed &3 |

4 wEHIET it gt fed e see & o iR @ #ie

Fig 1

| |

® ® ®
S

S RER
C )

D K

ELN41162J1

(a) (b)

FOTHS T gAY faY & @Aifora #Y AR areAiE w08 |

a) afe Hex FAaw gfaty ggar & at Wiex F wwrs fafed
e & I3 ST FT AT UGS 8T @ X g ey gAte
&iaT & #fT gEeT BT e & & | (Fig 1a)

b) =fe Hex Fig 1b % 1= faefua 7€l siar & | at el Hex

afY Hie At &t gaarsi & forg w7 gfawie e & at
TETE AR & |

7t Trrte it gaare & forg = wfawty e & at
TEtE aw |

& g fafed efifma & 9= eeite &1 oy Fae s &
T gERT TAIE BT ¥ |

10 ZafRsa : gARIRET (NSQF @R - 5) - stwre 4.1.162




F 3 : e @ wRas V-l fRetaaret s feiwor &9

1 Fig 2 w1 wefiia € 447 afde d aS # Ffda &3 |

2 YREH VB =0 & F AR faga sy & fesr ON ¢/
=1 |

3 VB =5V T #e &, fawa ardft &t Faaw fafa o de w1

4 f&a S dT FX AR ST H ateest FF agM & forg Faet
-1 % AgET 0.1 V & ot &g favawrdt #t aamta #|

5 gl - 1 H UHIeY T TS i3 T3 €T & 9 i A« e e

Fig 2

Vg —
P
0-30V <\/> 570 Q 0-1v GD \ 4
1A [

0-30Vv K

ELN41162J2

H gl w7 | Rard a¢ |
a1

V., Volt 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 2.0

IL=mA 0

F

6 ITMEE F AR | qtees & 7 & o@ (FAdeaw &) e
A 92 o 9T 7 919 geT @ | I AT @ A ag §
ferc et smar 2 |

T TR T STTATHA H¥eh 6 (oG HT (LT HY. (T8 ATeesT
X ¢TRT HT J<T ATAT § J& o AT & | I q & A= gt
F

7 faga sgfd &t &g #7 | F fag ateest ... atee, e . g A= 0.3 VAT0.7 V & stmaam|

8 Xerer ux V_ T Y o1&t ¥ |_F &y 9ra @i |

TEAT & af TEE 9 SR a7 Rt &1 2 |

9 wrge gfawry #1 fAaier &% |

V,
__F
RF = ohms

e : afY A F AW A 2.0V & TR T AW & @
TH FIRAT | TAtE ghua Far € T ag w9 staen w
& TEar

I

FE 4 : Uk T W Rad V- wwaren #v Feaieo w9

1 Fig 3® star wafia & a8 7w #1 famior s ats @ ¢ (et 3

T F S TS A AT T=T SA% o AT HY)

Fig 3 0-100 pA

K
vg — + +

0-30V 6/) 0-30V 0-30V 6/9 x
1A == 6

T - 2 % FFAR fasTet & sgfed d=rferd #3F e | 6
#i¥ Fieest FeTl 1Y dael - 2 § uHie? g efia g ave
& FYve A & sifehd w1 |

fageea #t smyfd #t d8 F< |

T4 (F 3) qE-aTeT AT e 9% B 5@ TFW & AE i b
X ot 9% V& AR Y o1e7 0% | w= |

T & AdY are® &y &1 [FuiRa &9 |

10Q

1
1T

2 faga sl &t " ON #Y (YW #:X) i = S &t &%

ELN41162J3

Ife Rad ates Trte F PIV ¥ S3Ey & Srar & at e
HATA P& FAT & AR T PIV & Saner Jes a8
TqEar e |

X | 7 fafew s & swEtet & fog s # gy |
ad 2

V, @i 0 5 10 15 20 30

| TR T A

FafRewd : gaw e (NSQF @R - 5) - st 4.1.162 11



zafwa (Electrical)
awsitima (Electrician) - o=t st

e 4.1.163

HE-TTAF TTATT HT IYAWT FF 3eF T4, qoF a2 30 et e &1 fewfor #+==1 (Construct
half-wave, full wave and bridge rectifiers using semiconductor diode)

SEA I AW F A § (frtad & HT T
o 3 a3 feww 1 fwior stw afveror wwAw

o 3t TR F FRT TF U7 a9 feswrt &1 fmior i adreror w30

* T TATET FT1 ITART FIQ §C TH oA ey &1 fomfor #ar i adveror &< |

Jaw+are (Requirements)
AT/ STFTOT AT STEET
240V/12.0.12,500mA -1 No.
o & fre -1 No. '
. e D5\ 240V 1 No. :?;rvzé;: MR AT Frer 23/0.2 -1 No.
* dieedier MC 30V -1 No. N s - 1”N”@"”
. TR 20KQ/1V -1 No. (@fes 2t e
sraTerET are 30x15x3mm)
SIRUEEEE] Ter F1E 3 T Haw
o HTHTY 3229 o7 dis -1 No. 23/0.2, 650V 3= -1 No.
. TERINA007 - 4 Nos. e, dtee AL AT - SATTEARATIAT
. whdus 4700 -1 No. 3faT = 5 A 250 V -1 No.
I #IT AT 60/40 - ATIIHATIATE
=t (PROCEDURE)
w1 : 3F a9 Fewrt & FE@i 6w e w7
1 fiw Ty TR A STt S fedted deelt it fAdawar @t 0T, Vg, e § e AC # |

2

3

12

FT areror F1 | Y ¥ gy & fauw faeer fod |
Fig 1 T STgaeor F3d g, = 37 TT T00 #7 T &Y

I IS & FT JTYTH ATHL % ASAIE AT I A TSTAAT
F WL ZIAHHT F ST FE | AT A Agao® &
S WG |
o TR F FUT AR F [TLHRT ST H ATIE
F |
off FIT TTET FTE AR AT & SIS H ST FL |
(Fig 1a & Fig 1b)
aE & AC 7 faga =myfel &t 918 X qe&r AT H At
| e A oy atee s it Ud g # feedias aieest
Vg ey T FTIT FT RATE FE | 2ot & ford | (FFRTEER &
¥3e AC)
dte R # aid aferd DC dteest T ATaw2reh T ZIT 0T
Fh RS &,
V, =045V,

rms)

AT FT ITANT F4F g R % 7 feefiga DC ateest
FT AT FT RS Y |

TOTET &1L 9T {1 31T AT A1 o 7 3 i {¥ahre v |
I AU SARVF & FAF FAC |

e e fReeor

LT yTAtHE qieest

¥eE fadias ateest

facf==s g a7 VA e
TTAHIET &

TTERY T THY I

e aEfew § gern




Fig 1 1N 4007
L 1A N +
L1
(a)
(b) J
N .
E
3-PIN PLUG HALF-WAVE RECTIFIER CIRCUIT DIAGRAM
O O
(@)
[]
u o 1N 4007 o
y O \ ©n
®© [ g |
o2&y |
| 225 |
© | gI |
CORD. N |
[
[]
SECONDARY SIDE
EARTH
O Base BoARD () B
HALF-WAVE RECTIFIER COMPONENT LAYOUT %
et 1
HEATT TH TEE e 71 qrsaiw
V. ms) T FAeT AT =T (2) &(3) V_ = Ry V_ =t gt
(aR=wtera) Vv, dw 1 AR |
vdc =~
(1) (2 3) 4 ®) (6)

aar Resrd &1 fAufr ¥ |

TEERER F1 famw e

FE 2 : A 3T TTEEER & FIRT qUT a9 fFewnt & e W)

1 9o U U gaHt # o=t =Y ¥ ' & oy 3As A/ 3
TEEEY F e fFawr 5 g |

2 #R ¥ TR aeEE F A18e AT AT & AgET UF o

affe & fer &0 A1 F9¢ | FEeE 1 a7 A G o
BIX TR THHE & forg AC gYe atedst V%1 /1T 1Y
T ad - 2 ¥ R #W |

A= QU T A FT TN FF Al F TR AU Aol

rms,

1 Yee (arfie) st Ao

Tvex U & "oy
3 e (fFuifRa) fdfms am
a1 VA e graeme #t

2 YT (Frifim) dadt drew w Rrer A

T AT FHE
ot &< fewrt /, V, = 0.9 Vs rus) SR Veime)

Teger T Y fferars o & foelt o R & ok
(FA) RS ¥ | ZH AW A A -2 A R

FafRs : gARIREE (NSQF @R - 5) - stwm 4.1.163

ate R & afa: afenfe rectified steege V, #t 7419 T
T aa - 27 RS w7 |

13



Fig 2 1N 4007
t 12 y
(@) \t
Sms
240V,50Hz 0 * R
MAINS 4700 Vg
/; w
1N 4007
(b) N 12
A *
3PIN PLUG FULL-WAVE RECTIFIER CIRCUIT DIAGRAM
O O
(@)
[
N © 1N 4007 ©
x | O X
® | £z | ©-
| o 2o ‘ IYELA
| g ; g | CO> 4700
=3 1N 4007 -
o RN - ©
ﬂ @\J/ o CODE: 109-02-TB O
[
SECONDARY SIDE
EARTH
O BASE BOARD O .
FULL-WAVE RECTIFIER COMPONENT LAYOUT %
6 uf=fora e arfa arat & siaw &Y TuET X 307 38 Rard
F | 30 AU AGRIF & AF FC |
9T - 2
T T QU a9 s #1 aeaiw
Ve me) e RUES (2) 5= (3) V, % R V_ % s
(F= FAR) Vv, d@i® T AT et
Vv, dqe
(1) (2 3) 4) ®) (6)

i 3 : o YEwrER w fetor w1

1 o fost WEwER & i % fog o - 2 4 & st ot
T fewewdy &t wurdfa afar &2 | (Fig 3a ¥ Fig 3b)

T 9Ef¥d FSHT g AREt A of ATl i Gefid &9 |

2 aftwer & = o #X | 9 - 37 WEwE @t AC 3IE
Ve F1 AT 1Y RTE FE | a5 Y |

S(rms

3 us foor fieary @, srafara fasta DC ateest &1 TomET @t

R % TRa FA sg T FT 3@ HE |V, =09V &l

14

s(rms)

| SHRETHEY H AC T9e & | (8a+) 7 7 &7 e -
3 # e & |
4 @e R % 9Ra: DC #TSeye V, 1 414 ¥ aff daer - 37
e & |
5 <aa - 3¥ AT FA AT AT TF AW HT fax [RFHE w1 |
6 T ATT FIIUF F qF FQ |

ZafRsa : gARIRET (NSQF @R - 5) - stwr 4.1.163




T - 3

et o=t =1 qeTw

s (rms)

(¥ Feez)
V, diw

dc

U @

V, S

dc

©)

(2) =2 (3)
FT 3T

@

V, # iR

(5)

Vv, #t st

(6)

Fig 3

(a)
L

240V,50Hz

MAINS

N

E

240V:12V

4x IN 4001

470Q

R Ve

BRIDGE RECTIFIER-CIRCUIT DIAGRAM

240V,50Hz
(b)  MAINS
3-PIN PLUG
X
POWER
CORD

MAINS
240V:12-0-12V
TRANSFORMER

SECONDARY SIDE

CODE: 109-02 -TB

PS - BASE BOARD O

BRIDGE RECTIFIER-COMPONENT LAYOUT

ELN41163J3

FafRs : gARIREE (NSQF @R - 5) - stwm 4.1.163
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zafwa (Electrical)
awsitima (Electrician) - o=t st

v 4.1.164

ZITREY & TmEt A S F¥d U 39F TRl JiY cfieat @t 9g=w #2 (Check transistors for
their functioning by identifying its type and terminals)

SEA @ W AW & o | fafarfad FE w7 9w

o TF I IF F G Fa gu o forfam S @ gty @ gEee ST wER {1 w9

a) fafewm o sEtEm

b) PNP at NPN

) TS T THW

d) 39, THET AT FaweT

* 3ET HIEY/ART HITT T ITANT FIF QT T AR FN TGRAT HT G0 FHEAT |

samsae (Requirements)
/AT A GIEPDIEERE]
. o fare - 1 No. - fufya s F giftrex -10 Nos
AL giforee Ser Agsre -1 No. 1mm AT & & JE o, det, Jar
TR Hiew 0-200Q a1 A HIe -1 No. AT FTA T & - ATAIFHATIATE
wtwat (PROCEDURE)
FE 1 : T ATAA F T IO & THR AR ALt A 2T &
1 fRu wu wex fafym a@fe & & ey & giftex & o o
(Fig 1) SHeT oot 7. 37T gifoiee ™ &1 T 3ae7 -1 7 a1 &< | °
2 gifoweT SeT Agea it §a(9d F ¢ad -1 | gifowes & e
faar gewe R ¢ |
o g7 ar ag fafeww ar s
« ar a NPN ar PNP 3
o Of3T T THL AT FH TS AR (3RO : TO5, TO7 :
()
2 1 (With sample data)
A= FifeT FEATAH T FT = E-b Si#m= wfater b-c
. TR HET TR TR T ERAE T A Rt am |
EB (E-B & B-C)
Sample BC107 SiI/NPN TO18 Low Very High
3 3ot U T 4 & WK & gifowex SeT A & AaetimT ECETAd drer T # =T
T el - 1 H giforee & fory a9 UHie? o Faded # 3Ma - F T A &

FLT AT O e F910 |

4 A= & T T FSAT FT ITA FF (o & q@d™ QT
fOT Yt Fig 1 # &1 70 T ST ST AdTE A &l &A1
a9 et a1 # =T
uHfrex EICRCE AR

16 _

UtaY ZeY §, Aed Srel & @9 § Fawe gl & | 30
AT & AT § TF A FT TIRT F¥h A Sl 9
o < sifra &Y | i Zifree A sies e =t v

5 fiu g ate § & fafe w2 & &9 § 7 9r9 giiveesd 89
IO 1 & 4 T H TET0 AT ST SIIIF & ST 1 &
IF FC |




FF 2 : PNP at NPN s&® % forg giftres &t st w3

TR FA (T & Wl § U 2T I Fi gra 9 &H IqH
AAEY frerdt @ % ziforee NPN 2 @t NPN It =&t
2 Aty o7 g% uwer 7 & At Tg T STEni e
g

1 STtaT HeT oS At JATeHe AT HOTH garar giafead #2 |
2 STaT Hiex & TS e foY &t Tiaet gifoex & a9 9¢

3 yfadty & | &t 92 |

T HfET w7 vt & @t qar FwEr & % giftwe PNP
2 s oty AT == relt & A @ <reran @ fF gt
NPN 2 | aoré giftmes &Y =Y st 2t | @ Fig 2
¥ Fig 3

4 A - 2 AT A F7 Ao RS ¥ Y 1=, TR

AT 3freT Wew F =TT ofie T &1 givwe? & tHfiex ¥ At et #t fafed 2|
T |
Fig 3
Fig 2
g
©)
D)
&)
BOTH READINGS ARE HIGH BOTH READINGS ARE LOW b
BOTH READINGS BOTH READINGS RESULTS OF THESE OHMMETER TESTS PROVE g
ARE HIGH ARE LOW 3 THAT TRANSISTOR IS THE NPN TYPE %
RESULTS OF THESE OHMMETER TESTS ? il
PROVE THAT TRANSISTOR IS THE PNP TYPE %
g 2
= CIRLY TEaE i FT
TR RS MEHET Rt MEHET gt feoqofy
el (3w srfvia) At At THR
+Ve -Ve +Ve -Ve
AC128 E B Low C B Low PNP Good
B E High B c High
F 3 : T FERET WA F forw gifmeT & adteror
1 € A F AT HET 7 FIF AT et HieT Hf AR agf Fig 4
% T Efier & SfeT g & | fiee &Y ¥ & R x 100Q NP TRANSISTOR
. @)
q¥ AT FY |
IET HYeT Tgd T/ AT qgA ATAF T IA I AATH f
FIE /AT T IATEA HY THaT & T BT FIA T9T ST
FH qER (R FT JHAT TEAT Thell 2 | chy" 2 )
B
+Ve — Ve

2 U giforey o et et & g € Y I & ave
i el & | 99faa gifsee NPN a1 PNP @ 28 39 WX
foreie e & i Fig 4a 9ii¥ 4b & R 1w gifree & s
9% HeX & WS & TATHE IT HITHF fFrd /gt ¥ |

3 = "X Wi & e ¥ fFg #¥ | ge S fF giforex
T A AT S TS F TR qoiar € | (et % 3
zfEa) ar aga I=a wfawry (e & $& ot stiew) o
SETOT T FTA - 3 H ot B |

FafRsd : gARIREE (NSQF @R - 5) - stwm 4.1.164

OF INTERNAL
BATTERY

PNP TRANSISTOR

Ro-ill-

—Ve

OF INTERNAL
BATTERY

ELN41164J4
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39 i & 9 Wi 1 gAaar & eae § AT A & F/w
ZITER T a8 UHTET ST ST F¥A Ta<g 1 agd AT
gfaeryr efita Far € | o9 797 At Faer - 3 | a5 HY |

T 3 A 4 F T fOb 7 sraarwAr & fr & T8 A v
def¥ia #xa gy faerd fAemt oiw Ree #¥ gifonex & a9
Tfiex S TTe i Ry or=st € it & o argafa 2
dadT - 3 |

Fig 5

iy AT feromert & Arar T seE Fafau = & A
T | fou o S i Rt & sifafes o s g
T & 6 srraat g i i A R e | sy wHeR-
FAFEL | (AL FIATT qHA & | HIE & A |, TR
# qeam e U it gt | R '/ (IRw) 2,3
3ﬁ? 4 aﬁ a@ﬁ' a) NPN TRANSISTOR

TY7 2, 34 AT 5 HT ITTU Y IOET & 99 Feteha? ST
Trate @ fRafa & ate &% |

THfieT-Fode T & TRA: TfAre Ht ATS AT AaeAw (F&707)
& 3= (71IMQ) a1 f= (< 500Q) & &7 § & # |

TF TS FIE H IAs HiY Felae? (90T ) & S
weter aga sifers gtar @ | us Fw gfexiy a gotar &
& zifree & Rama &\

OHM METER

H HEY gadT % 679 GHleT-Feided § Hled Ff Faa #3 | siHfa
& AGET I & I FeldeT H T Y AL A Hew
# qfAere &7 A1 qear & af 98 TqT qaal & (o giiowes 91
2 | 3ad - 3 | (A AAWAHA &l & AT A8l % ©T § RHE
X |

IO 5,6, 7 AT 8 B TSt AAThAT & TLIET07 IULT ZToTeey
it qay ferfe a¥ eroar feed et &< | (Qae - 3@ Hed 10 faferer wwe % ww & #9 ut A% gifrey & forg wwer 1 @

ELN41164J5

b) PNP TRANSISTOR

) 9 % F FreTy |
11 3199 SRS & (O F & A= F |
T - 3
uw e  wfiex wigw Raw R # +iex wigw & w1y P - N S & sraen
& @ P - N S &t qfarer P - N S &1 wfeier
e agd AT =T
e FH g i
T F gT F el (I e <)

FafRsa : TARIRET (NSQF @R - 5) - stwrm 4.1.164




zatwsa (Electrical)
gawnEa (Electrician) - e s

s 4.1.165

TR &t TEH FTh ITH! [qerwarst & fHuiwor #3 (Bias the transistor and determine its
characteristics)

IR @ I AW F O § (AEfotad FE F O
o TET AT X A TF (AiTaa aEa gire? TaicieEd? F1 g Her
* TF THIET-aEE FITEY TE®ET 1 G FEAT

o A RAEST THT THAGET FHT LI FLAT AT SASAT

o Tt fRfoat FolTeT 9T & ATy 99 9T % ey § fauar @ dieE |

sawward (Requirements)

HTE/STHTT

o g fobe -1 No. . &g Fs#.110-03-TB -1 No.
DC fiefiusies, 0-1 mA -1 No. sfete® FeEd, 1/4 W

- DC firdfiofiex, 0- 100 mA -1 No. lggg 1 mg

. pees faga wmgfd, 12V, 1A -1 No. 1K O -2 Nos

D IEERE] 5.6K Q -1 No.

/ 182K Q -1 No.
SL100 3T &9 &g 9 giforeex - 2 Nos. 330K Q -1 No.
afwat (PROCEDURE)

F 1 : r Tve gy TREIEER &1 aHE0 #¥ AR aEY A9 wW

1

& Jr€ 9¥ afkawr (Fig 1) #1 fAwtor &% | Fig 1 & ST &
TS ST LB a7 G891 %Y A ool 1§ @t Rare
|

FH H FA P ATETA FIET HT T FE | (FOET
100)

qfRae & 12V & DC amyfd e # &g ON & =i
A1 H |, |, Ve TRV & A1t F qma ford |

T2 Y TSI AT F&T a9AE 12 fore s =niee |

it & Tod® Ateefr ARRA &Y T 4% & THeHY
(@ = 7€ e 2) arg 30 A%ve & 1 fide a% A
AT AT FHerFeT IT & A § S arer TfRad a1 e
F | gifeeer & S A /L, |, Vo SRV &
qfad ol #t sifeT w8 |

Fig 1

182KQ |:

ELN41165J1

FTIARET A FHT TEH FI4 I 98 oA ghar & aF
T quTEt % e 3 gt % Q fag it de v
F % 3o & Z@ W T w9 g |

el 1
frre T it TreierR

I, uA I mA Vv, @= Vv, @

CE

FAY & ATTH I qTSATH

&= ATTH 9¥ e (GfE)

19



4 {TIHT T g% QT F AU AgIF & qF HAQ |

5 fer= dg Y, oy &t fagqa sy &% & Fig 2 % 1A
afkay & @enfad &Y | Fig 2 § Y3 aEf & 9e= W
X T 38 a9 2 F T FY |

6 @ffe & DC argfd &t f&ra ON &% & 1, I, V,,
Ve AT A g7 A1 HF daet 2 7 FS Fe |

Fig 2

ELN41165J2

7 =0 3 ¥ 4 F gEy |

8 afde & DC amyfd & a8 # f&r= o F ¥ Fig 3 &
fammd U arE ok F wgET "@ured &¥ A Fig 3 #
S arfe fAfy & gee oY 59 g 3§ R W |
FH B ATETA FIET FT ITIAT F | (FOET 100)

Fig 3

ELN41165J3

T 2
e W gifey T
ELE I,HA I, mA vV, @i Vv, @
FAL & ATTA 9T qST1H
I ATIH G TSA1H
a3
Fieew feardew TR gt TewER
ot I A I,mA Vv, dte Vv, dte

FAL F ATIHAE I IISATH

I= ATIHTT 9X 9181

9 WX 2,3 A4 & AU Y AT TS H daeT 3 H
T FY |
10 sl # fAftet ov ovar e g efie st afRaer &=

FHT TG & ST & af Feided AL a7 H & qTT &
ferear o off ffeed forg |

11 99 STIRTH & AT TTSATHN 3 ITH H AT & ITA
T FY |

12 39 T V FAFIT FE % GIAT &1 ATelt | E9ar o Fi
i (FAY F ATIAT I AT FA ATHAN T) TH & ATE H
HieaT & | (TF ITF F &7 a% )

20 ZafRsa : gARIRET (NSQF @R - 5) - stwrm 4.1.165



zatwsa (Electrical)
gawnEa (Electrician) - e s

I 4.1.166

TF TAFEIE e AR A S [Ae? & ¥ | gitrex & I9ant #¢ (Use transistor as an
electronic switch and series voltage regulator)

IR @ I AW F O § (AEfotad FE F O

o ziftreY ®1 OFF & ON fufa a% o & forg stawas <maw e a@e w3 &1 i s

o ZiftrER St Fiew [ee &1 Fwivr Far R adeor A

s [HT F TAYE A A™E W Raa & A 3w Ruw S 7@ w40 |

sawward (Requirements)

TR/ AT o gEEdr gfaeres 250K 1 W -1 No.
wftex MC - (0-100 milliamp) ~1 No. © FEARE -1 No.

e wHtex MC (0-100 microamp) -1 No. © R feE - STIFIRATIHTT

e dtee X MC (0-15 V) -1No. * HATI5V -1 No.

o e o TR (FEF.111-01-TB) -1 No.

s ¥ WaeE DC araY aars « gifSreer SL 100 a1 qweFet -1 No.
0-30VDC/1A -1 No. o SMY TETE, 12V, 1/4W -1 No.
CRO, 20 MHz -1 No./&= 180Q -1 No.

1KQ -2 Nos.

AT AT 220Q -1 No.

330 Q -1 No.
DC ¥aes faa smyf; 0-30 V 1amp - 1 No. . sufer, 10uF, 25V 1N,

GILEl « LED, @ &7 -1 No.
aifRree BC 107 -1 No. ) E*W;W(Wﬁﬁﬂﬁ)w -12(|)Vleter

s A6V, 150 mA -1 No. T flesX - 20 cms.

wtwar (PROCEDURE)

AT 1 ;e R & W gt a1 s

1 9oy @ (Fig 1) ® swq giforee & fow Ser g% &
fafader & ww oo &2 |

T OV e 9% e syl i 47 7@ AN S A
F off 97 @ |

2 Fig 1 # faw 0 oy si@ % gar a¥fhe aam |

3 R omqfcl #t IRV F A Al oG F TATAT FLh
Fig 1 Wﬁwﬁqu'(ﬁ?aﬁl
' 4 0 it afe & o S, de w0 Al oy A st
o ¥ |
o oor T |5 5w afer & dw v % F VR (TR sh)
i.l. 250K 0-100 pA § T TSI F 3N FeAFT FIT FI AT F MY 30 Il
1% R 7% |
someont {3 fafre 39 A @@ et @ S w o 6 Faw 1% | 7 90 ATEAT AFERIR F e ¥ wwoi F aw |
aer 1
AT AR § 99 < 5 10 20 30 40 50 60 | 70 | 80 0
el ofere & FoiaeT Fi=
SELVIE

21



7 1, % 38 A F Fderer # o 9 & |7 w9 T2 ager
g | (srafa | #ga 2) |

8 |, % &&F AT HT ST & forw &7 AfEwt & qer | 3| w¥=<
#t afvafad #¢ @ 9 fF | d@qe @ 9% wgear € |

9 | HTA & FTLOT |t FAAH & FIT TF A T A F2 AT
i fer S, g™ ‘ON’ ‘OFF' #mefamet &t it %% |
farsTeft &t stmqfe @8 #9 |

10 Fetge? afRa § uF o 6V, 150mA #t Fig 1 & A&
HAIId ¢ AT fasredt smyfd & ‘ON' #¥ |

1 & FT I89F # 9, T AL FAAdT @ a9 FLe FH
FAEIST F | 919 a® f& o ‘ON' 7 &f o1 |

12 ZifoeT & YaTem a9 Fe g oY H9rad & gfe #W |

FE 2 : FiRRee Sl aiew famws w1 Fmio

1 fRu v gifteT #1 1 g% & #@edf A9 gu g &
AT faow e &t dae - 2 7 a5t &7 |

13 FeiFe FIE ATH Hl ATAN qAMG, AT Fiforeey #Y TaeT
# frfeea &% | (Fig 2)

Fig 2

+

COLLECTOR CURRENT

|
o

BASE CURRENT
OFF

STATE ON STATE

ELN41166J2

a2

%®. 9. ZAYE P.S Fiww i |

HSeYe P.S Fiww aiee A

6
8
10
12
14
16

oD B W N -

2 fou wg wewt &t fRrfa & g F3 & forg e |

3 R ag & A€ 9% TeHt & FAM: Fig 3 WX 4 ¥ fF@m mu
AAAEE G F ATAE qle@ F | A% §RT a4 Y
T aRTT F AT RIE F AF FC |

Fig 3
SL100 OR EQUV

C E
Q4 RED

LED
: G
&3 B

10 u F/25V
S RL
RSL|:

N
A

,_
"
D — O
bl
”
N
 —

DC
15V - 18V
o
\
2200

S
1KQ

| O—— REGULATED DC, 12V —— O +

'€—— UNREGULATE|

N

N

g8
N
<
<
N

-

ELN41166J3

4 € #oft s @i & $99e efimen &t 0 - 30V &
stfaafia DC dtee amgfed & d@aifora #3 |

5 ST 3T FaRE (ATARE FAle) A6 §RT d9R &7 T
T | 3T IR Wltver® & AT w0 |

6 sivafaa DC smyfd & AC J=r faga sqfd & sfese
ferT atfta &3 |

7 ST WeleT # 3AYE AR AT diees AT e RFrE
F

8 ot ud & ofie # famfafem daew #t 7419 #iw RaE ¥ |
a) ST & ofa: ate, V,
b) gifse Q&1 V
c) g Q, &1V,

9 P.SH 2V YL dieesl aqTl @ A A&HeYe areest O/P
F AT A ¢at 2 § RFE ¥ |

10 3T &\ H dices g@TY 31X #1a O/P TSeYe diees &l g
2% R ¥ |

22 ZafRsa : gARIET (NSQF @R - 5) - stwr 4.1.166



11 dieest & FX00 F 16V aF Jer A K@ w1 |

faer doimee & AT oY e WY | gHSE daw 2 |/

: : e &¢ |
ATITYE AeeA § 12V & TR ATITYE AedA § &g ghx
T ¥ | Tt 2gE 12V, 14V 16V ¥ | e A 13 Zaer 2 % et e A orr Y |
sackall fue ¥=%T % ¥ (Ripple factor in %)
12 CRO & O/P atse P.S. & f&aw 1% #¥ d@aifora &2 | I/P - UM
IMIC A # (L g7 CRO #T ITIW FT%) afke & -
Fig 4
1 & & o o o o e & o
! RED @\
NLED
29 48
a (]
8 |:| Rsz g 0 O3 @35 "
(] (€] (©] 42 Skl ke 52 T
+ > q 10 o 32 (©) g
53 %5 0% > O o %6 o
30 6 @37 & RL|:| g i
3 éﬁ 7g ox Zou U9 53 Y og 3
_® 5 - o) 0]
[©) @ 39 45 4
26
I Z?‘IZV
(] <} © © © © o M <
4 8 1 27 33 40 46 50 54 58 g
TAG BOARD CODE NO:111-01-TB %
FafRwd : gawe e (NSQF X - 5) - stwm 4.1.166 23



zatwzsa (Electrical)
gawnr (Electrician) - o stwm

s 4.1.167

T AAEY & IYANT FE AEEE AP ® Ao Wi & ¢ (Operate and set the
required frequency using function generator)

SEAW © W AW & o | fafafad e w9
o TR AeeY % fatie e & geew s

o IYFIU FHt AT FY AT AARF ATGRT AR TG GH AT FAT
+ CRO %1 39N FX AT & T a9 ®H Ft qHT A ATgT F AT |

Jaw+are (Requirements)
HHATY/ITHTIT ey
10 MHz S« ¢80 st -1 No. e T 19
HFIT AT -1 No.
AF strftferenta 20 kHz -1 No.
wtwat (PROCEDURE)

FH 1 : GRE FAREY % SUFRT FT AT FY

1 g FeeeT & fafer e foget &t 39+ g e ™
Fret st & Fig 1 ® g9t o € an o a%ar © (39 g
Aiedl § FU qE19 HHT )

2 ST gEESE gET F# A frfa § @ |

Fig 1

I
\\\\\|||||II/II//
QN 'y
s 5 &,
LED

PN
/@
////0
®

PUSH ON x1 x10 x100 x1k x10k x100k

m,
%,
J/’?/

N

FINE FREQ.

gy
2
9
e

A
6

\\\\\\
s

o
4
hy,

FUNCTION GENERATOR
DC OFFSET

(6)

AMPLITUDE TTL OUTPUT

@ ok

O O

RANGE Hz

QUTPUT-
e W VCO/FM INPUT
1 ok
FUNCTION 6000 15V MAX

FRONT PANEL OF FUNCTION GENERATOR

ELN41167J1

3 B&C Fafr & CRO & #aifora ¥ X CRO & afear #f
ferfa & de #¥ |

4 99 FE F ITN FH CRO & YC HASHAT & HFAT
SAYEY % ATICYE HATSAS & AT FL | g0 7T FAL
UL & OFF feérfa & <& |

5 AR a9 F T4 FIA & (oY e &= & @ |

6 X 10K & fafea aoft = &t g 72 10 ot gés
FT TIT FY |

7 3= sgf &g s 2 fafa o @ | (Fig 1).

8 CRO# AC & & AC-DC fer= =t &< ¥ |

9 % J¥eY X CRO FHT &t & g warr & woifora

FON' F | BT & & I B 1ol ¢F &l THATT e |
24

10 R FYeT & A g (knob) #f¥ CRO WX atee/
DIV &t &= Y, T 9¢ @9 AT 99 97 H9 &
oo Fig 2 & f==ror &1 arew &Y |

1 & TR maia/S= de § frew o & fog awa/fasse

FET B g w1
Ta/ftfaem (e o) & @ex "y e B @
T (Y ATE W)
s @w/DIV R @t a2t & Ren & gomn s € at
Far ren & & @iy a9 A sty awg Stey g @
T T FT AT-FH qT¢ q@T A0 | J4v % Fig 3
# femmn m &)

12 st % Fig 4 wef¥a &, Wi srafyr &Y yeera &t giaarsmes
dev fag W o 9 & fog X-free fe=or & qamifoma
| (FEtuR Hi dfas Tt & e fag)




Fig 2
ADJUSTMENT OF WAVE-FORM

I‘\\ I—\
EXCEEDINGLY LARGE
VOLTS/DIV \ / \
O
1
COUNTER
CLOCKWISE
@ 5
. O N
CLOCKWISE
BY A STEP
| I |

EXCEEDINGLY SMALL

Q AU ZRY

5

ELN41167J2

Fig 3
TIME/DIV TIME/DIV

SRR AVA IR RN

LN41167J3

13 99 T F ATEaH (W fEe: Ja X | a A b &
T T T &S AN H ST a9 I F T FE

Fig4

ELN41167J4

SELIR

gt eEm AT F 0.01 e @ W e e at ‘@ i ‘b’ &
7y 5 fedfis € |

ggforg asw fiftsg t =5 x 0.01 =0.05 ms

1
w:srrgf%raa'réacsrﬁ‘ffT =20 kHz.

~ 0.05x107

14 T TAYEY T ATghT I AT (Sad 1 & ATAIT &)
F AL F AR AFAGT FT ITAN FLEh ATIeYe AT
F T FY |

15 T e & T A S A (IITEL0TS S, TR
TATMY) I e FX T =TT 9 of 13 &t grewrd (37 Afw =t

gt e e & faiRa G o awar € | g 1 # &€ &) ¢aa 1 § Faa asd a9 yfafire #i
SEeEEar ¢ |
& 1
T & R afem | wre sl e gt CRO #1 S9d1T 7%
TR TR AT E g

1 x 1 10 10Hz —

2 x 10 5 50 Hz —

3 x 100 3.5 350 Hz —

4 x 1K 5 5 kHz —

5 x 10K 0.1 1 kHz —

6 x 100K 2 200 kHz —

FF 2 : AF JiEHded T STINT FIA FHT (WA HY

FREraw AF ATy Faw e a9 Saw #3d & |
T T AF ATTete? |, 9EA a9 F Jar @A ag
& for oft s g |

1 AF S¥eX &t S(T3eye AghT i 7T+ & fore e 1 7 qafvh
SfRaT &7 aree w1 31 Ry e i & & forg dawr
2 ® qrei® @t gfafe #¥ |

& 2

TEA | = e aisteE FIEA g qe smgta CRO & I7amm &
TEA ST AT e gt

1 x 10 1 10Hz —

2 x10 5 50 Hz —

3 x 100 3.5 350 Hz —

4 x 1K 5 5 kHz —

5 x 10K 0.1 1 kHz —

6 x 100K 2 200 kHz —

At : gaw e (NSQF X - 5) - stwm 4.1.167 25



zatwzwa (Electrical)
zawnmm (Electrician) - s st

v 4.1.168

fastett &% sgfe & forg o= gt affe <€ swd (Make a printed circuit board for power
supply)

SEAW © I AW & o | fafafad e # awE
o TF FUT FAT T T A ATSE T AT FIAT

o TEHl Ft AoT FA o7 foF F

o TFRET (etch)-3RE % I ARAT FTET A1 A AT FT STIRT FIF Ga Ht U FIAT
+ 9= fFU T qiET FT A IR AFRET FLAT

o TTF &7 9T FHT TAT T HT TEhT H qT

» PCB fy= & foz ®w

* YT A AT<eYe urger W Rae F/ehimen wn |

sawFae (Requirements)

AT/ STHTT /AT

«  {wT U9 oy fag -1 No./a=

« FEAAAC -1 No./a=

o e e -1 No./each
. e fye/ge ey g -1 No./&=
. fgafae,0.8m -1 No./a=

. fg@fae, 2mm -1 No./&=

o9 arEa/faw aEa -1 No./a=
+  AHIT & =T (PCB AT 1) -1 No./a=

o FH # s, 30 cm e T -1 No./a=
GIGPIEERE]

o et qga =Y -10 gms.

. @%T gAT FIST - 1/4 mt.

.« FEF TR, A4 ATES -1 No.

. TEEw - SATTTIFATLATL
« Etch-¥fswe @@ 97, & T -1 No.

ARAT TSN & 15T g1 7. 6

FOY FIE, 1 0z, 75 x 60 mm -1 No.

(foiforr) o avw®

FIIX FAS TS - ATTIFATATE
FeCl, &7 &7 & a1 4198 &9 & -50ml.
e @i TeeY -10gm.
e /ueRtea/dgta - 100 ml.
T JHe e & Rfae waw, -4 Nos.
TIRE (I&F) THR wwife &, Rfde wwr -2 Nos.
FrET 9U, A4 qTEST -1 No.

e ¢, 30 cm x 15 cm ST -1 No.

e 8 sy - 1 S
&= &7 e, 30 cm -1 No.

wTfees &t =w=, 10 ml -1 No.

Sf=T o, WIS, 7. 6 -1 No.

RHTHE {THT, AT, ®rad fa -1 No.

s (PROCEDURE)

FE 1 : FOT FTAS AL 99 TFT F QAR Y

1

ATYA AT STt T ITAT FTH 75 mm x 60 mm THeT aTF
T FAC TS & ATAT ATZE H ATF FX | FIS & TF THS &
gIRT ¢ gy |

AT TS X AR AT g ST € a1 98 T W A
AT & ATAEIOT 9T A=A IrAt |

26

85 x 70mm T TF AT dATF FETIIL o AL TH HAC
FAE a1 T Fig 1 & AR feed ¥ |

g sy & forw e fasret sgfa & PCB &fdhe dert
ARG & qeY fF |

star f& Fig 2 # 9afiid € 3% & 1da 9% o afdhe Ted &
o &Y | (FTIX FIT i€ T¢ e &Y 9= - 2) 36 oA
ARTF | 9% FQ |

FE ATIF TRl I RaFAaret 7 & G907 F A
o 2R w3 Twa & e gE shie Tt ST w1

& ATHAT A& T |

TF ¥ F F TANT % qH AARE gl AY AST
XA Tl s & ot ¥ 99 A aA |



Fig 1

CARBON SIDE OF
CARBON PAPER

COPPER SIDE

OF CLAD BOARD BOTTOM FOLD OF

CARBON PAPER
ADHESIVE

TAPES

CARBON PAPER \

COPPER SIDE
OF BOARD [ ]

COPPER CLAD
BOARD

ELN41168J1

7 gffe et smg e @i Fie § % e 99 gl &t
& arex A |

8 ' e f& FIY wie X ot Fi W (¢u fFu v e
w7 & fiw 7 @ € ar a€) | uw ad 2B afRer # IwT
FIA GU T T FL At U0 w99 w7 & fI@rE & @ @ |

9 zig-Ree @ & 99 a1 B SfdT a9 A W @Rl
& FT ITANT F¥a Fig 3 & STATE ded &t T |

Fig 2

0 ™5 o f €

Q@ © ©

I ©_9/
© O\o)

Q@ g&

I © e © O E— ) o—o—o—o~ I
©
O o —— O

O

Fig 3

ELN41168J3

afy @rEt 3/ g 7Y dee wEe & W FEdl 8 HiY 3@
7w feufar & 28 wd 7 et 2 |

ELN41168J2

GRAT Faa FAT FoT W o T F w @ e
FT W 0% 37 oW & oo A w9 | gafoe 3@ S
¥ TEW AE FIAT AT |

6 UF 2H 3fRer FeE G AT & g1 W AT FATR oF & |

T & T iU T wT TN A F, FiF TE
o ATIT T FEA YT AT F BT ThaT & | AT &,
TEA FH I@ & TIA I A FY, Ti(h T FUL AT Yo

10 @t #t 5& 10 faee @ ga+ § |

11 T&F a9 9% &1 AMF T ATET AT S F ITAT F¢ah
3= Ted & ATeY a8 AT Ue TaTe & aer F<a | Ted
F FA F FH IH 4 °S qF GISA HF AT § g@A 3§ |

gEw # FAAT TFAE g Qe R AT Fweer &\
HIR AIF § TH U A A |

9T IR B I |

FE 2 : 9TRT AHAC A Ft T T AX PCB T 37 W

1 @ 30 cm x 15 cm & AIfEEH ¢ H FF TH T FAT
ATET el o |

12 1= 9f3rers geT o %0 & & w5 wE |

2 9T A Ted T # di = FeCl, Ft STt 1Y Hra #iF

BT & 3 TATHT "ot |

SFETIF T SR AR § 1 TART AE FY FAACH SATTH
At AT H IR S| S gnn Red T
IRT & A & a1g ST T2t )

FeCl, &1 diw w7t &= & forg vt giar 2 |

3 de fFr g afar & ai€ PCB-1 (St e 1§ aam T @n

o) & FeCl, ¥ ITT T FIX FoAS HT aX® HeATg At qT
# gfe M= & | (Fig 4)
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Fig 4
PAINTED PATTERN
FACING UPSIDE

SOLUTION

ELN41168J4

4 ¢ & FUT A Fea feamd aTd o1 ad &% | (Fig 5) fear
& g TwTer Ifshar ST AN ged AN =R T &l §
¥ S0 |

Fig 5

ELN41168J5

79 & T auil & TE GATET TRY | S/ Y /itE
Tg F F 9T Ft DA THaT & AT ATa=F Ja A B
AFRTINT T & qhedll & |

5 &7 4% 10-15 fame & forw alemg i FY Fe & I
IS GTHA F W g4 ARl g7 ™ |
TF T AT HT AR T B AW & q0E S FIANR
T e A At K & WA Rew e E )

6 FeCl, 3 & at< &t are¥ Al X 36 fF 17 9= afar
T d%E & TEnl g% a1 A6t | afe 7€ at ats & 1 &4
# gard T 9t &t 5-10 fae & forg 2 & € w=w & |

7€ FeCl, 7@ #t At=mar u¥ fasiz #=an & | 308wt
#1 75T 10 & 30 Free aF u% & W ot &t awar 2

i 3 : PCB 9% ge&% & TS & qaT «@@ 37 Ffea &3 |

1 PCB-1 foIu oes of 19 AE &1e AL gqa] are¥ o5
T Yar =t R & |

7 FeCl, 57 & i Ft arex A AT 1S 1 qed gy arl &
= |

8 UF BIEr WA H fYesle T8EY 360 T W F¥ 38 a8
are at & R F W A |

9 S A YHF AR G TARK &F a7 9@ % qOA T@HT
e |

10 U% WIS a9 & T € & 9 & gg A< 9G¥ e A

FeEHEd a1 98I & a9 Y | AR & FIS F ST F¢h
e H BT & |

11 97 a% f& 9 & ave & 720 & 9 a9 a% <7 10 &
IR T@ 9 aF {5 HO Ted 1 ave & ot fdms 737
|

12 gfaa affe a1 F T F B AT W TF FIS F AT
X ga@Tu |

13 Fig 6 # faeTd 18X UF a158 T AHS! & AT & a7 qie
#FAT |

ELN41168J6

14 t# g =ford fga/ge g ™ & 0.8 mm & fgar fae =+t
T | 97 FTEe At fF aFa} Ted & wer § € 9 8% &% |

ST % fire 3ot % Fiot % AT T e we A
v e A G A A

15 FH & AT fagett a¥ 2 mm &1 3ot fae &1 3w &%
foz # |

16 FIS a7 A & T 3 T MU i 9 S0 g5 a1 gE
SE/ET T qTF L |

17 99 GRS & AU 6T TT FF F 4F FA0

2 PCB-1% AT %+ |1E€ 9¥ UH Ha" 99¢ Al {hed &Y |
0 3@ T A e & (3 st &1 s S e &6
a<E B8 |
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3 PCB-1 &7 9¢& a¥% T o A$< ARG o, AX PCB & X

ded T8 X HEF & of 3¢ YedA #t @ | (Fig 7)

ELN41168J7

Fig7 ADHESIVE TAP FOR HOLDING THE
LAYOUT PAPER OVER CLAD BOARD
4 || ||
O oile o0 O
© - ©
©
© @_m”@i% wd o N
Do g @
D4
© —M—® D
o, ke, e—4¢—® 0O
(©)] ERZ D
oo e—P—0©
P ete
I 166 i N 9 © I
IN ~ our ¢ Ca Co g
O [ $ & o O
. . |
TF AT 49 T GIHT H/T TN FF Dl & S@IT Y
ST #W |

TF 2H SR FT ITAT FF 9T @TRed AT TEH H adT
T |

TS & S =l & Aewrer & JfT aeas e ar 2B 9fae
T JTANT Fh 39 H &I FE |

T Taelt o9 &Y A1 9 &1 ST w3 PCB & et
ATAT ATEE X TeH TcAThl A AN B I AI@T F |
30 T fAeel % gan g |

AC 39e 9T 2mm & TiEe eTET efiaa & &t 2 Rae &4,
AT 2 7a% det gYe e HX 4 7a% e gH efima
&1 PCB % fafeed amse g v Rae a¢ |

= fagr set &1 gfeaa 39 % g PCB & #teex
rer ACH Rface T #f e T & & |

ST AR & ST T Ot B T A A A e |
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zafwwa (Electrical) s 4.1.169
zawnmm (Electrician) - s st

TF T & w9 # R s FET & fog UJT g sver afikay &1 f@ror #% (Construct
simple circuits containing UJT for triggering and FET as an amplifier)

SEAW © I AW & o | fafafad e # awE

o femfi e wheror & fog UJT e g strRft e &1 fomior e

 JFET & famiw fawor & @y efimer 3t aeame ¥ 3w N-a9et JFET &7 98101 &1
o JFET %7 ST #¥% AC Tieesl THeIwEY &7 (FHAT0T #9309 79 gain 7 Her
- faftm syt w® TrEleER & A9 w1 aTE Wi #w=Ar

sawdae (Requirements)

AT [FFToT AT . @R 0.02 pf, 25V -1 No.
o+t 2ot fave -1 No. © THAT A - ATATIHATIATE
ST AT AT AT 20 MHZ -1 No. . i - STERHATH
fasga smgfd gfAe 0-30V 2A (T=madt) -1 No. o faf¥a g™ & N-==a, JFET -4 Nos.
T SYeT 2 & 200Hz -1 No. (JFET - BF 245 B/BFW 10)

R/ o TAAE - AT, T, T, FwTAT - 4 Nos.
(IF # 2 cm THEE)

T 329 &g PCB (4 x 8)cm -1 No. . @R 5.6 1F - R 1 No.

UJT2N2646 -1 No. 270 nF -1 No.

Tj;s” - 1/4 watt N 6.8 PF/24V FagieTEe -1 No.

4700 :1N8' . ofrtes - FE fewT - 1/4 W

22 KQ -1 No. 1MQ, 47KQ, 10KQ -1 No.

. frvm W 1/2 w, 470 KQ -1 No. each

wtwat (PROCEDURE)

F 1 : R FRR R e w31 & fog UJT ge sRfiaer & fmior &%
1 9oy s (Fig 1) & #=f¥a &3d g7 am= Iz 5 2 d 1 ® OfET & 9e & ITT gy &t I0Er ¥ i

PCB X Rete#+ Aaiteie # daw@d < | za® fog = fF & A &1 s & | fava ard #®,
Fig 1 FAAH SAfEEwan R qew Bfd W W AR daw 1|
oy aan & faaw REE F¥ |
R,
[|]2K2 g = 1/t stet w2 &t eEw fiftue ¢ dwve § (997
TRIGGERING W)
H/ g fiftare (s 1) t = stef 9% C = 0.02 pFD AR R,
T wX(R, = 0)

—— TOCRO

W #FE = (R, +R,)x C

Wl W R, &R, dAEm AT ICHFT AT |

R, = 2K2 &ii&r X R, = 470 K sfiar afadt a7
R, T #er & = 235 K s7iar

OUTPUT =

!

2 U AGRIE G AT TAT qAE ATR AT I FY |
3 fraffka DC # ara afde Ft S FX |
4 CRO T ITIRT %%, THiex/InieTs HT 36/ F 9= R, gt @ = 470 K 3w
feafRar oo &7 Sraeiieh Y SfY &7 A< & AT - 1 HH 6 U qgevE § Qo fFU T FE #r 9F w0 |
T |
30

ke
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o 1

R ASEYE =iww TR AT EH HEa™H ‘v TR fiRae sgta
POT u# =% i@ #

2 POT wex feafar &

3 POT u# ga¥ =3¥ 3id |

FF 2 1 gEW 1 E JFET’s %1 &gt 3t 92 F3 3¢ 32T A 32 N - 39t JFET & a81e70r &7 9t &3 JFET & famw

forawont (fafeder) =t @it |
1 32w fafa are & & ws JFET & | JFET &t @y ger o ST F TR
YT #Y MY 38 U oigeT 7. ST 7. 2 F ATEA aoF HY | . i s
2 @UﬁWﬁWWJFET%ﬁWW% 3 TEEW T ¥Fe & W & JFET A ofiet & qea #%
faaxor # 39 eET 7Y & ATIR IR TE=E A REe A = & T GT AT & St B BT 9@ A whe
Exdl TE
o fRardw &t gdmar (N-e59/P-21Ey) cul Ty
o SftEAw S A ateed, V o - =
o SfEAw T A At Vg iy - e
o SAfErHaH §7 T, | e - &ar
o AR FRAE WE FXT, | 4 9w JFETS & forg ==t 1 & 3 a% #r atexy |
o fo o At (1,=0 ), V,, 5 99 AGATEF ENT ST AT F1F 90 Y |
o uftreas fagd ==, P (39=r)
T 2
FETH. | &Ew garerar Vs Voo | |1, s v, P.. e ™

6 SEHIeYARHIET & AT i SATafa garaar &l Tgam 7 #ex i Rx1000 ¥ 92 &€ FY | A= & 715 daf3d aaa &

FX AT ATE -1 FT TG AR ATARE dey & TATeHS o & few u JFET &7 adveror ¥ | &l - 3 § gas JFET & forg
Hiex = e & T T & S A HTHS GY & Hew T qTSIE w R #W |
e & @t T wF gAEE w |
=T 1

ATAT AT wleeter
F.H. e e = st=a1 FET T FET
1 ger -Ve + Ve Jgd ®H 3=a/VH
2 ger + Ve -Ve Jgd ®H I=a/VH
3 -Ve el + Ve agT I F/VL
4 + Ve ger -Ve Jgd ®H =
5 -Ve + Ve geAT High T
6 + Ve -Ve AT E =

ot : gaw e (NSQF @R - 5) - st 4.1.169 31



8 I w 3 g wiawy &1 OfEw & JFET &t f&xfa ax sromm 9 9iw N-39a JFET's % forg =<or 2 i 3 =¥ gte< |
TR | (6 & 2) 10 3T AYRF & FE F qF FLATH T FX |

g 3
FET®%. | @i T gl wria sfaaia TR/
gar -ve +ve
gdr +ve ve
-ve gar +ve
+ve ger -ve
ve +ve gdr
+ve -ve et

#& 3 : Tk AC/FET Toeema? &1 fAsior 3T adieror &¥ 3T aie &=

1 Fig 2 &t @gf¥a X 31T & N- =7a FET &7 ST &% e 4
AC aies THdwER &1 i &3 | ZAYe Agha : 10 KHZ
Fig 2 +24V *. g sr3ege H M
i [ﬁ ¢ | qew | dew | g dew
. 47k %TOn BOT1Toi/|v3|EW 1 100 mV
6n i 2 SOURCE 2 | 200mv
}———-l: BF 2458 3- GATE 3 300mV
- ol L8 o [ 4 | 400mv
5 500 mV
° 1 6 | 600mV
AC VOLTAGE AMPLIFIER CIRCUIT % 7 700 mV
8 | 800 mV
TF 3 9t a1 % GPCB ¥ uf¥qy 1 ferrtor ¢ afe 9 | 900mv
39 u% GPCB ¥ e aRay w1 amRr s @ & 101 1v
@ a9 &g FET T T #3d 897 94w 8 % a2 qiw
e TE gar & & 5
2 ST SAROE T ST 9T Ty aad affe e A | TAIE et S
3 s affe & fege oifts 71 ON &% | 10 kHz T Fqe s SIEI W = e
FX AT 100mV % &HF & 38 1mV & d% daar & CRO FT kHz T
STANT F3F HATdd ATICYE T H AT AT 37 dacf 2 H 40
e &9 | 80
4 =y 3% RaE B T aeaiE & Telt wER & 9w &t 100
TOET Y Y 50 R &9 | 120
5 e fET #t o0 ees & 4% HH I Y | 150

6 ¢aa 5% amgfr 40 KHz, 80 KHz, 100 KHz, 120 KHz 8 WUW ¥ H TAYE/AELYE dledsl AIY vs 9 & AT Y
AT 150 KHz 9T 400 mV % §79e & #19 THcwET & faefer 0 # mgfRT vs W F WX W @e wW

A 9 SIVF & UTH & ATARH FUHT T FY |
7 U AEVE & fHU T & A A w0 |
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zafwwa (Electrical) svwE 4.1.170

awiem (Electrician) - st srvma

v e smafa # gt @ e # (Troubleshoot defects in simple power supplies)
IR : I AW & 9§ (fofad FF F awE

o % farm sgfe B B Reswrt st dafs ffee g & § a2 @7 =or il & g w7 o s
o FEET Y X FAT W@TE AR F AT & faga wgia A ow o we fafy & St | den @i e s )

sawward (Requirements)
AT/ SAHTT /AT Tl /s
ESIENET -1 No. fibeee afed fost fRwesrd fga smyfd -1 No.
faf=h T - ATTHHATTATL
st (PROCEDURE)
F 1 : e ey e sl @ g @ g R Fame
1 & g faga emqfa @€ 2g Fig 1 9 3@ | A gt 9= Fig2

wifer it § & Frft o & forg st 3% | e - 1 F o
T, vt 1 wfe |

Fig 1
5A
\i\A | Se—
|
T_d I 0-500 mA
sore |
|
I "
I C :; 470Q |:| @
POWER SUPPLY HAVING BRIDGE RECTIFIER Ah;D FILTER CAPACITOR %
— FAT/gaT a qAe_
— EA/GAT FEH oAE HATAT
—- 9@ A=Y |@Ee
— A=Y & B AT G ST AT AT H1 AT AT HEF
e & FHE & HT HAAT HT M€ ST |

2 afxgy &t afR &t gw # i fFmfafaa gear & at=
|
— ST & gdgar
—  gAFa AT & gaar
e getarstt F1 a9 qU qET TAT & a¥ 3F & AR a1
# R O @ 3w s & TE getEar # ast w7 |

3 st fF Fig 2 # feamam o & a9 & fasredt & smyfd &
I TTEY FE & qEY B § & UF & G |

IE FAEHT T TTEAL H I F18 & fa=sfed w7 3w |

A

T TT

W -
@vre |
POWER |
CORD ® I

I n

| 1l

PRIMARY lgl SECONDARY

® © 9

S

ELN41170J2

4 uq fAdazar adiers # ITAT w1, e g 7 8
TF & ford qra¥ #1E &t Ja W A AT FE 0 L ar 39
e &9 ;

— W H g AT AT dR
— 2-F Hfad H Go AT Y 37 aATX

5 FEEET & IrEasr afew # FAawar & S w7 | 7fe
ATEFET &7 AT GAT AT IME TIAT SATAT & A 19 H Ff 1|

6 Fig 3 # fe@m sqa giEwHY it Gl afe effvew
I¥ fiee} 3 T are & ger § | A%l anfew &
AT &1 9 FW | 9 SaeiwT B R W |

Fig 3

L

PRIMARY lg] SECONDARY

‘e

® ©® ©

ELN41170J3

7 Fig4 ¥ RE™ J{aR T&& SAE & U& Al did SAe
# ferfa &Y strter w9 | ¥ o 1 § (I ATt i e
F

33



wA. Froquf T FT Seror § v wfeenfie gRar qEHT Ft TgAX TR T TEF F
= Y F THA aTF H fauy % foro owwe oty fRaor
o 7ty +g & a
e At faeg g e Y | e | & aieTE
ik Sl

ELN41170J4

8 ETIA &1 &g @7 #Y UF oIS Gier FUTHeT T & Flh
foheeT @t 7 ®aT & ST Y | 9 T&70r &t daeT 1 H
e #:Y |

9 =fieT gfadiyus & &y & S X | g 1§ AU+
AT H RFTE F:Y |

10 I9ereh wwon ® e O & gt & sraw wfvrets awy
T FC | FOCOT G0 AT HEH F oagAd & g IAET
AR I FY |

11 9T T Il HEH F1 AT &ATAA FIA & 70 TeSHl Bl
THAT Y Y ITRT T FY |

12 FT9Ul FEal Ft AT TEH & IqA AL ST % q9T @iel T
Tt @A F AT FW

13 AC = =il & &fa| smafd & 1S AT =¥ AT
fera ON &¢ | afdfET & ame 2o 2 # side sifaw =t &
Aed ASeye At & g # JRX RFE F: |

afy AfaRm & fuiRa ober o #7 & a@ of
PSU & #i ATSeYe TTe &l T & at I SIgaos &/
e &

seeye | e fom @ afdw R s & ==
T oY T THEW & awdl & | g | e A
fom & & St R w9 |

14 & T ARNF & AUA FE AT AF FAT © |
AT % Imia famga smfe & sifow et

a) ATITYE Alees &

b) @Sege DC # Rueaies V

"(p-p)

FE 2 : E Fe[arihEw grewior [ty # sea w2 fawga srqfa & gt w1 fawo w=

1 9eT A g el R sy g v & e ON'
A TeA™ T I & REE sfe |7 sifha w1 |

2 9EET U Y & HIA Sl H HIT wW |
3 faswelt sl & 92 I & ATYR 9% FAT TATE AHA

(SFS-1) a1 (SFS-2) #r &g+ o | Frwqe famqa syt
a1 % forg arfea g &1 e w1 |

4 € ofic & 39w 2 § 929 MU Heh FW A IaH
framor SurEt &t REE #:9 |

Nt & T FRON B AR F /g % o
SFS & Hafra Sraewgt &1 @ o |

w9 WY FE TEF YU T AT T THE THR A
g w9, T &1 FROT AR = Frawer Rt wfie &
T 2 ¥ R w1 |

F9 WY FE T Tgl AT dEr € at e ofie &
¥aw 2 § gfeeia @ wew % iy aviw w Rt
W

W9 UF ¥ SFS ¥ AR AR quf &t el & &
TE 1 % T 13 & JAIAR et 2 | Foege s &
sifew =it W R Fea &

5 09 g1 IOF R T A # o SevE & 9% aWd |
6 @R & ST faga smgfa @ sifaw ferfa

a) TSI dteel dAaet

b) fta/emsege DC #1 Ruar ateest V. -

"(p-p)

7 @41 yatE A€ 1 AT & F GIAT F AR gfewr &
ATHA T AT FY |

8 JUeaH e F A 1&2 (PTC-1& PTC-2) Y FTEAT HY
T 3T FT TEH e IS A AT FY |
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F.H.

UG TEF | N H MW | I FT AW | Tiowqia g9 A | ged W agad TR TG TEF F
T A T A THfA FROT Tew 1 fomy faawwr| % forg e e faeor
af #ig &t at

| yarE wgF (SFS-1)

NATURE OF DEFECT : Low output DC

( Carry out physical defect checkings and correct the defects found )

(Carry out component polarity, trace, check and correct the defects found)

Filter °
o Re-entry e

NO : YES
capacitor 1> ! .
N !
Are
. YES
(Replace capacitor < NO diodes
¢ OK
v ?
Replace defective
diodes
A 4
Tr. Sec.
< ( Power OFF Voltage JES
k Replace Tr. level
Normal
4 ?
<

0%, (PowerONPSV)

® Goto °®

e Re-entry o
i Jpoint _ o

[ ] [ ]
[ Output

DC levell \\YES

Equipment serviced
Report to Instructor

At : gaw e (NSQF @R - 5) - st 4.1.170 35



Service Flow Sequence (SFS-2)

NATURE OF DEFECT Defective power supply with NO OUTPUT VOLTAGE
( Start servicing )
Carry out physical defect checkings
and rectify defects found.
(Step 1 of Task 1)
Carry out component polarity,
trace, check and rectify defects.
(Step 2 of Task 1)
>
Tr. Sec
< NO voltage YES >
present
? >

‘NO

(Power-OFF PSU)

Tr. Pri.
voltage
present

NO YES >

)4

Filter
capacitor
OK

NO YES

v

Power cord may be

defective. Power-off,

Test, repair/replace
power cord.

Y

Transformer may be
defective. Power-
off, Test, repair/
replace
transformer

v

36

<

?

Test diodes.
Replace defective
( eplace capamtoa diodes
( Power ON
Power ON

Y

Equipment serviced
Report to Instructor

ZafRsa : gARIRET (NSQF @R - 5) - stwrw 4.1.170



NATURE OF DEFECT
TYPE OF SYSTEM

LEVEL 1

Problem Tree Chart -1 (PTC-1)

No Output voltage

Bridge rectifier with capacitor filter

Open wire connections

OF  HessssssssssssssssssssssssssssssssssssssESsssssaasnnSRENESSSSNERRRRRRRN RN

Dry solder points

No voltage across Transformer,
Primary or Secondry winding

shorted

Filter capacitor

Possibility

order

Ageing

voltagerating

Shorted load

Filter capacitor
shorted

v Rectifierdiodes | @
open
No output
Voltage
LEVEL 2
Bad soldering Mishandling No Mains supply Defective transformer
Open wire connections No voltage across
or transformer Primary or
Dry solder points Secondrywinding
Low capacitor

Low |/PIV rating

Rectifier Diodes
open

FafRs : gARIRET (NSQF @R - 5) - stwrm 4.1.170
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NATURE OF DEFECT
TYPE OF SYSTEM

LEVEL 1

Filter capacitor
open or leaky

LEVEL 2

Ageing

Problem Tree Chart -2 (PTC-2)

Low Output DC/Increased ripple

Bridge rectifier with capacitor filter

One or pair of

Diode(s)open | rrresrreesseeseeeasess
Tr. Sec. voltage
low
\ 4
Low output voltage/

increased ripple in output

Low capacitor

voltagerating Shorted load

Low I_/PIV rating

open or leaky

Filter capacitor

Mains voltage
low

One or pair of
Diode(s)open

Some windings of
sec. shorted

Transformer secondary
voltage low

ZafRsa : gARIRET (NSQF @R - 5) - stwrw 4.1.170




zafersa (Electrical)
awiem (Electrician) - st srvma

v 4.1.171

SCR, DIAC, TRIAC s IGBT gwt R #giw afhe @1 famior #3 (Construct power
control circuit by SCR, DIAC, TRIAC and IGBT)

IR W AW F A | HEAforad FF F T
* TRIAC ¥ DIAC T SUART #¥& UF a™ WY A ar i o ([eR) : wiaw FIA7 AR 3 F 0

¢ SCR & IYANT ¥ AT Hglel ATHE HT THATOT T TINLTIT FIAT

o IGBT ®T SUANT FT qTAT Hgiel AHE HT (FATOT T qLLT0T FIT |

sawward (Requirements)

AT/ SAHTT /AT
o ST AT - 25W/240V -1No.
o e g e -1 No.
o AT (60 watts 240V) -1No.
. 2w %A, 80 watts 240V -1 No.
& Ifcra #79fE fae % & (8mm) -1No.
. ?{ﬁ'clr'ﬁﬁ TreTw 500W/240V -1No.
el
o fofReT o wIew 9 SYET 8g -1 No.
o ORcaffeaid -1 No.
«  gfate®
—180 ohms 1w £5% -1No.
—4K7 12w 5% -1No.
— 470 KOhms 1/4w 5% -1No.
o ofifiae faswa ardft 250K, 16 mm -1No.
AT I
+ #@uTRa 0.1 uF 415 Volts -4 Nos.
+  #ieeY (I) 60:40 - ATARHATIATL

At e (IF) 60:40 - ATAHATIATL
IGBT -HGTG 12N 60- (§%) -1 No.
| 359 PCh -1 No.
TRIAC BT 136 a1 @9t -1 No.
DIAC D3202 a1 #a#ehet -1 No.
ge#e¥ (25 SWG, 40 & 10mm 9% -1 No.

URTEE S & THHT FHI AGIEES FEIS & FAT)

gfatas - 10K, 2W -1 No.

470 Q -1 No.

1 KQ -2 Nos.
qTe Hed, 1KQ, 1W -1 No.
s - 2.2 K PF fee, 100 PF -1 No.
SCR - C 106D ar #aaehet -1No
gifteT - BD 135 -1 No.

BD 136 -1 No.
T - 1 N 4007 - 6 Nos.
HA% e - 159.mm/650V - SATATIFHATIATL

st (PROCEDURE)

#F 1 : TRIAC 3T DIAC FT SUINT ®T&h TTaT Heled AL(HS FT (FHOT FY

1

PCB & @T% Y | Afhe =l &1 T80 9 AT ITa0
FrwT ferfa & gfte ¥ |

PCB & & IS¢ U™ Fig 2 & #gATT a«T affe &1
TeHTeE 9@ Fig 1a & 1b # waffia & &t d@sf¥a &%
Fhater dithe HT STaw FX |

A Tt % fom A gve aeie geee Al &t
T FY FATH g al A A.C T qieest AT FaT av

Roeft drefreet % 97 3 w8t T (%) R B |

foret +ft sgice TeTd a¥ PCB &t w& | POT #t wex fxfar
# 7 | 9 am § e g% AC ger SPST s 1 ‘OF F
@t |

T ATICYE ATFe (ST AT q T H4T &) | TF T o
Foifora & |

5 amEe axfde H AC T AT & S FE 77 ara 9

@ SPST &= &t ON =1 #Y | S {3 oy =9t & a7
TE |

Afe @ TE IHE TET § @t qET i F qg wW AW
AR FAIIF A WA F |

POT feafa #t a3t #¥ o f& 7T9e g ofm & Jarer dftaar
#I¥ ¥ F B AT & A oid § FAqA &f et & POT
# % 9 ferfa o= o dfiear &1 Rew RaE &2 | (Saa
139)

a1

o &Y dgar # frfa s POT (VR,) 0% =< et
wE

S THE AFAT agd 7E RFE & AT & AT A ATH

39



Fig 1
(@)
Swy  Fy L
I D
470K 4KT7 (1o 180Q
1aw P 1w T2 W IR,
TRIAC
NEON MT.
240V, LAMP VR, BT136 1
50Hz T 1 250K
MAINS T oA (LIN) p /|,
SUPPLY 400V l
c c DIAC c
2 3 B3202 3
0.1uF 0.1uF 0.1uF
! 400V 400V 400V
SOC,
o oG
Ly Ly
Lto o
b 2 O]
(b) soc, F SwWy

(Pi% oG
DIM BRIGHT | L1 L2
SLoW FAST |© ©

mwmwcm
- n Tw

ELN41171J1

POT &t Fa# ferdt & siferpas fRrfa # aga ¢ v oY
AR A T Aradr F Ferg | POT & gady =3 f&afa ox
(3 2 3)

a2

AT drgaret fRafa s POT VR o =3 fdt 7w &

THTIT AT H TG & W, 97 ATE AT 0F R T F
g Y ST Gt &

ATIH T AR G o o EweE afkay ddesE
M F FE T TET © T8 I FA & 7 =T 6 A 7 &
T AR I ETH | T8 AU AR & 9% F9 |

F 2 : SCR FT SUANT HT AT Helel qihe FHT AT Y

1

40

Fig 3 ® fe@ma 7 31tz 33 73 st & forg v PCB da™
F¥ | PCB ¥ Aiee 3 foxfa & arer =t & s & st
F | Ffe ArawmE & at PCB & Jgmat &1 o< aad @ |

PCB ¢% &I &% &Y ¥ g9l A F< |

T FTHTEY ferfe &t gfte 3 & forg s|e et ar o
adl

PCB 1¥ qma¥ &gial afhe &t Fig 4 ® i @ affe
AioTaE ARE HY Fig 5 # i@ & d-31se aE &
AT AR FX | 37 341 Figs F @0 F3d g2 amfar
F | 3H ATAS TRAT & A= I I & FIATHL I ¢ |
PCB T am€ afde % a1d 6A % fea=, wawr ey are 3
FIT Hfered ger-3 o 2t & forg Iuges A (Fiar) & art
H HAIS Y | ITART F T4 6 &Y T AT it S 0=
AIIUF F FE |

Fig 2

240V ,AC
THROUGH
SWITCH
&
FUSE

LEAD TO
3-PIN SOCKET

COMPONENT SIDE LAYOUT

ELN41171J2

9 & femv affe % fafaa srsege ™ 92 9 e & ger
§ | a=E affe & fafaa AC steege & 2w &9 &
gt & |

10 affe & AC @7 amyfd & f&r= ‘ON' & | oo &¢ |
POT # TF Bic & gAY B W & oG | POT %t FAaH
qW 3T Ferhad fRrdT 9 9@ #t wfq &1 Adreqor w3 qar
o e w7 |

T SR FH T T s o aga & g iR
Tga START Aste & | sa B o swh R &
o T Tt FT TN wT T & | 3T T arfeamd
FRi=oT SURRTt i gRa et & AT IUYRE T A
T ST A E |

11 9% &7 GUTied 59 %14 %I (9 Ti97er & 9 S0 |

75mm

75mm

COPPER CLAD SIDE

ELN41171J3
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Fig 4

10K | |Ry

CR
C Dy

Fig 5

LIVE FROM
MAINS PLUG

RV1I—
NEUTRAL

RV1 WIPER

3 2U2L >

¥o,

K
=
G

SCR C106D1

ELN41171J4

CIRCUIT DIAGRAM OF THE DRILL POWER CONTROLLER

TTAE AR Htel AL {HE F TIRTUT 3 AT HT AL FEA
F | e & IRV SR TN H GIrar A o forg andt
AT | AT S=TE & QY T w4 ¢

6 i fers aRaa % =1se Je | UF 3% A & ASHY aIe
iR & HTT HT AT F | T AT T =TeH e Rt
F fog o &t = & 3E |

7 faer O T ST i & T | i [T § we qerer
FY T AT ATATRT it e FY |

8 PCB =¥ s fafya awqet # s@vae #¢, arfs ae afq
e T & ford da &7 38 I SRS § 9% F |

FF 3 : IGBT %1 STANT FTek TTaY hglel Qlhe HT (FATT F
1 Fig 6 % yeffid sum & oA oy &t aEfar & |

Fig 6
HGTG12N60-N CHANNEL

IC-24A
W-104W cA
3 5
@ _|F
= @ AC/DC
UNIVERSAL
/ &,

C-E-600V
MOTOR
HGb 5{5 E1O E;O
%3 & &
TRIGGER CONTROL

TRIGGERING PULSE

UNIVERSAL MOTOR CONTROL USING IGBT

TF ST T % PCB 9% gt &t Aiee? Tiowar &

ELN41171J6

SE Y qaew F T & S |
2 TYe ¥ e %o AC, 120V 9% &2 & i A & wrew
# amfet fag E, & E, & #@=ifom & |

NOTE:
C11S MOUNTED ACROSS RV1 TERMINALS

o/
ELN41171J5 B\

COMPONENT SIDE OF PCB

Zq I "R Hit R oft i freeor s & fog
T FA F ot wret T & frimor afte & w0 A
Ien fa A wwar & | 38wy sifvamt gRen giet
e Frsror giwat it an & fog o s | @ e |

AU ATRF § I IOf A T FE R REee areiE
HT F FTE |

T YT AT TS A TRT Fovaeier wher o= sl
¥ & Y oft amaete sy & o o e
ST FHAT S | &Y, AT & F Bl ALAT FY | I AT

oft TavI® &t TR TRATA wY |

fearfiar wem svex # férm 'ON' ¥ i o fe=ror &t
A rfa o #T F7 |
afte® & fere &t 'ON' & |

5 AC/DC Atex & gAM & fordr fomrfior oo & fei=or # g

|

FiaHe AT FAATT AN F qry i v goe & |

Tl dhgrer Afehe oY fearRar ae 9oy #t 'OFF' & |

7 afT® % atees #f 240V T #e F AR fhe foarfar 7t feaw

'ON'#X |

Aty wiveT go e & e & At e Fet S A e
0 Tl A A |

Tt aFEE F A Y | qFa e St A ae Ate A
S e

giwteaa & & 7ieX &1 rpm fR oo s & s
FW AT AT e ¥ |

9 TH AT STIVE & Ak FA |
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zafwwa (Electrical) s 4.1.172
zawnmm (Electrician) - s st

IC #1 st #¥ uRadt DC ®aezww &1 fwior &3 (Construct variable DC stabilized
power supply using IC)

SEAW © I AW & o | fafafad e # awE

o % qRaaa IC fafrafm sl & smafa w1 fmior i wemn

o faftrer At wR iR Ruw Rewm ® aiews fafeemm &1 adieror #=zar |

sawward (Requirements)
AT/ TR/ AT
. g fke -1 No. . LED,dm™ -1 No.
T RT =" 25W/250V -1 No. R SEAEED
. RfSred aedidiiey -1 No. 4K7, farsamrdy | e, Tedt -1 No.
SrETh 2K2, #e, 1/2W -1 No.
220W, &Ted, 1/4W -1 No.
» T 33 PCB “INo. . 3 efifer s YRR, LM31TT,
e Wm240v24V0r240 T0—220aﬁ -1 No.
12-0-12,24VA - 1No. o 1A, WIS BT & AT &l AT RS -1 No.
. W,1N4002§TBY127&TW&T - 6 Nos. . &F 9T AR . AT
o @ETRAr 2200 pF, 50V, soFieEes -1 No. Ry N 20 ems
25 F, 50V, Feagiesfes - 1No. . e fiiF TO-220 ¥ 39 -1 No.
10 uF, 50V, TegTaEie® - 1No. . ReEwE100Q1A -1 No.
100 nF, &¥fors fe=r -1 No.
wfwar (PROCEDURE)
1 @ T & = FEERT et At gfte 31 & forg Iaer 3 3feHled IqT =T A%IE & Usic T ITANT H< PCB &I afar
qIETr 9 | IC LM317T & fasie faewon &t Rare &% | Y% FT AdE H aTF < | PCB # U, a1 F¥ A
2 o gt % forg € € AT Sg3va PCB #t st ¥ 3 gar |
TqEr F AT ThH T9T S A 4 Fig 1 ¥ wafia aRuer % A rae aw & agar @3 w=
+  F%A ¢ (Broken tracks) AT 35399 PCB ts TRRadqa faffafia smsege aeaw
. wrz= ¢% (Joined tracks) qATE HT [T F |
g 8% (Closed holes)
Fig1 « «
FJ?E JUMBER G}
L 317T
M:ﬁ\js 24v ADJ IN
ouT
i i —o—o g LM317T T . +

1

220Q
IN4002

N o o
2200 F

uOOnF

REGULATED
DC VARIABLE
1.2V-30V
LOAD CURRENT 1A (MAX)

25u F/50V

2K2 1/2W

10u F/50V

ELN41172J1

SCHEMATIC DIAGRAM OF POWER SUPPLY
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STEETHY it Stew? Y Tt 7 GEN-PCB ¥ T&#¥
FAT AT A1feT | 1C 317 T & &1 I [ &1 &l
ford s &Y |

fopoft | W= iR TEEER # ST T alft s

# f3r Tt PCB ¥ &iE |

AT AYRE § AART A FEAT A ATF-TFE A A4
= |

T affe Fr (240:24V) gEEET A aFEr & auifd
F | g fagd amgfd ® ot w9 |

7 st de 3ge & A R R st A (Remene) @e
SR # T[T & FAAH ATHAH T atees F1 (HS
F |

8 SSeYe Ff +15 v I¥ He FX A At Reie &1 IThT
F¥% 200 mA & 600 mA & FX0 § ATIEYE H AE Y |
THE WY SIS dlees AY U dleest & A9 A
R & |

s < 600mA aF difda & | F=itF IC # it &
i Saerer T STaT € € e A9t g € |

TR IR T T AR wt OFF FX | 311 I3 1°
FATF T g a¥ R o gew § et fme w
HIR HAFIF B AFER F | IC F: At A ghAfrw

9 e #t W¥eye fafme s Ruar Rewa & womr
X 79T e #+W |

10 7% DC #¥ #ex (0-1A ¥57) &7 T F05F A fiet
FAfITh ©T & BieT FX A AYIAT Fieg T99 TewA dda

2t fr oz st mt Adi gt v @ Fee & T FW |
11 " gews & A R 9% F3F |
FEF AT AR T
3 ™ 3 = FEer IC w1 iy fyaew
TET AR T TTET CIEC IRl S ASeYE FRe
AR CIBET ]

AT # YEar A FA@Ar 1 Fgd At

Tgetex & sAfAafia DC 3Age

FAAH AT ATICYE Al (AT Al TX)
FTAFAT FHATH ATICYE Alees (A7 ATE X))
ATIeYE alees : 15 V 9¢ &e FX

=T GRIEEEED Ffe/gT AT

7 ] [

A ST @

[ ]

T T 200mA 300mA

400mA 500mA 600mA

ot : gaw e (NSQF R - 5) - st 4.1.172 43



zatwzwa (Electrical)

zawnmm (Electrician) - s st

v 4.1.173

Ao Tew A Athe & qawT & fafsw @t # st &2 (Practice on various logics by
use of logic gates and circuits)

SEAW © I AW & o | fafafad e # awE
o @ 3T Rt #1 STt #F U OR 7T 1 AT #3a1 Y SHat g7 3aa Fit aenid H
¢ 1C-7432 it TAWT F¥& UF OR 7z &1 Fwior #37 X T0H TF Tqa it TG FLAT

o @ 3T et &1 SR #= AND Wie & frwior e
¢ 1C-7408 F1 3w FTk AND e F1 fwfor

* NOT iz 1 fHior % i g2 3aa &t giforex & qeana #er |

sawFad (Requirements)

T STHTOT AT AT

T CIE A -1 No. IC 3, 14 pin -2 Nos.

+  eies DC fage smyfd w1 5V/500mA - 1 No. DC forgr s 5V 1 No.

. DCateesfier (MC)0-10V/aedrfieT -1 No. . SPDT s (Rrfie/ary efmen) -2 NoS.
et A -1No. . AT IR IC e At/ At -1 No.
ffirem IC & -1No. . zifmex BC 147 -1 No.

SIEUEERE] . s, F e, 1/4w
S. P. fe= Ot oft axs &1/ 1KW -2 Nos.
anTe e 240V/6A -2 Nos. 330w -2 Nos.
37 - 250V/100W -1 No. LED (t5mm) & -2 Nos.
LED, @t (5mm) -2 Nos. IC 7404 (& gIeR) -1 No.
ICs IC 4049 (20 %) -1 No.
7408 QUAD AND #e -1 No. IC 5 14-f -2 Nos.
7432 -1 No. * §F AT A - A1 S0cm - ATEIHATIATY
FA T T - ATTIFATIATE AT 50 cm AT - ATTFHATTAR
Tqlee¥, TR - ATTIFATIATE

wtwar (PROCEDURE)

FE 1 : W F ATy @ = w1 ST #3F UF OR Wi &1 fFwior #¥ Y g6 g7 9w aenti wY

1 Fig 1 % sgAR & 90&0 aie/fiq a€ . & OR e

gy #Y aEfar & g w1
Fig 1
SW.(A)
oo
A
L
O_
OIP(Y)
NN X (LAMP)
SW,(B)
0o
N 5
ELECTRICAL OR GATE CIRCUIT %

2 aer 1 ¥ st fF wefiia & affe F A #i¥ B 3Ye 1 At
Aael T ATRIAT Y | TS ATHA | ASeye o # fRafa
fYhTE Y AN TqHT G 9 & gATHT Y |

3 U ARUF B RERE IoTF § AT FA I qF
ERacll

a1
@ e R wit wgw #Y OR-e # 79 3w
CUEEJEL AE ATSEIE
A SW1 B SW2 Y=A+Bdwm
0 0

0 1
1 0
1 1
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FT 2 : IC-7432 F W F TF F1E (Quad) 3T 3792 OR e &1 fawfor #2

1 3T AT FT AqeAhT Fed g¢ RFTE s #t ot 2 7 &

T 1C-7432 % faawor RarE &% |
2 AW 3339 IC 3 J1E & 99 § IC-7432 # T |
3 Fig2 ® IC & forg sty afRoy datew =g |

Fig 2 +5V (Vee)

14 [13_Jiz 11 [10_o 8
+5V

D IC 7432

ATTH Aael &l RHTS Y T HH T aF 3 H qATd
F
IC & Fa¥ &1 i OR Wi & forg =207 4 #it ey |

ew & R i T sMSeye & AU 9T, &% OR e
TX IR FAEAT & e H ooAT e et 3 H aof FY |

ST & T REFRT qreTiE @ A AU AIE & FA |

TEH % TAYC qQT A™eYe Ry w wFeE o
Trsfia #X 11C 7432 #t 918 & w1l g S & W H
ot == T

_E 3: &g 3
1 2 3 la |5 6 7
. 00 IC7432 F1 w1 #X OR-NT #t O IaaA
‘*ﬂl EUEEREC S AR¥eYe ATford U 7. 9%
HED A B 3 6 8 11
R g ire-1 ire-2 W23 | 4
= 3 0 0
OR GATE CIRCUIT USING IC7432 - o 0 1
. . o 1
4 w33 T "OR” 9 (Fig 2) # £ge wffors st 7 o 1 °
¥ % forg fersr SW, o frr SW, #t e #3 | siseye C % e :
T 2
I1.C Type Total Input voltage Output voltage Vee!Voo Status | Temperature
of no. of of IC range
package | pins | Logic-0 | Logic-1 | Logic-0 | Logic - 1 | max.| min.
7432
7402

FF 3 : 3™ F Uy It &=t w1 IR FF AND i &1 FFior w9 3T IHHT G e R AT ®Y

1 Fig 3 & e ai€ = v & v aRkad &1 I

#¥ AND e &t i &9 |

2 T T 5@ oy # Jt A9 SHgevE § w0 |

3 @ -4 ¥ ¥ T e AR B # fafww Ao e @y
FX | G AeYe Al qad (T &) A odT 3

T A e w9 |
4 I AIVF § TR w7 A AT A |

Fig 3

~ A B
L SW, SW,

LAMP (Y)
e

ELN41173J23

Tt : gaw e (NSQF &R - 5) - stwmw 4.1.173 45



& 4
fet sit@r @ #1 sy 2w AND e # & dae (g )

I _STYL
aTiorw daw AT F ¥ A {3 ™ wir® daw TeesT Al LED = f&xfa (ON/OFF)
AT ARA HT TR

A B A B

0 0

0 1

1 0

1 1
Ao Ao

F 4 : IC (7408) F I F¥& % AND 7z &1 fATor Sfiw afieror 3
1 1C 7408 (AND) T STANT ¥ Fig 4 % JgaR TROT & 5 e S STYegE T% AR A G T ae ()

HAT FY #¢ |C-7408 & ®7 2 %1 ga¥ AND e & forg grewrd |
2 F9E ASIR B TR fie-1 (U 182 % 7o) X Rare ohgeqe. 4 3o 5% g9 ae TR A F F IO IC F ofie A
(= 3) & &ge & ferg faforer amford et ) X | frfer 1w FY |
Fig 4 +8Y (Veg) 5 399 Sgeurd & o T FE # AF Fed |
G 13 hz [T [0 o 8 CEC i
\_,:|D—‘ \—E‘D—‘ 79 ¥faw sm® AND e IC-7408
D IC 7408 ERNCE smeege Y = A'B
S AED-‘ E‘D-‘ BUECCCE] Y, Y, Y, Y,
W}F oo e A B (f= 3) | (R=6) | (= 8)| (R 11)
%Et_ 330Q 0 O
LED 0 1
> P
1

e # frfa

AND GATE CIRCUIT USING IC7408

ELN41173J4

FF 5 : et gewt F1 ITRT #& TF NOT e &1 foeior &% i ot g9 ¥ =t aentug &2 |

1 STET ST Hedl &1 ITANT #<F NOT e &1 f[Hfor ¥ 2 5V @ AT FE Afbe & a1 #2 | Fig 5 37qe |
st f& amaTr 333 PCB &g Fig 5 # wef¥ia & | gaar AT daer -0 o] FX (= dle 39) A qicedieT &t
AU SYRIF & A% FA | Gfm a1 Rard w3, g Arfors daed & a¥rax gnil LED #t

ferfa & R #¥ |

Fig5 45V
6@ W aRuy & gAYe HAe wt aeve fRen S € at
KQ

T AT AT 0 F a¥ma? & T & | & &

ro - 7 et = ot T e S 0 ¥ e
LD TEE |
5o +—L 3 e § A dae -1 an A (A frar de 39) A
iy Aleetiey &1 AT &t 0 aur R Y, g0% avEe &

TRANSISTORISED 'NOT'GATE CIRCUIT
ATfore 9t 9¢ LED &Y ferfa Rare #¥ |
46 TafRrad : TawEA (NSQF @¥ - 5) - st 4.1.173

ELN41173J5




S qRYY F TAGE F +5V F ST T ¥ A T
AR 1 A] TR F T el 2 |

4 ot 5 T Al A gfe # & fog %9 3 & 4 W F AR

Y ETETE AT ATISTE el ST Srasied aATioreh @i ST
F T T G THSAT T T |

5 NOT e & FEYUTA! Ff T FL | FRX AT AT &

AT g T e AT it Atar Fr gAfeaa &3 |
(&3 6)

F 6 : ww TTL NOT e IC 7404 = wea ¥5a (39 foe) &t qfe &¥
1 & 7 IC 7404 % forg famaforfem e Rae #1¢ |

+ fmfar & am (Manufacturer’'s name)
* IC &1 ®AT® (IC number)
937 &1 9% (Type of package)
. IC el %7 W (IC family type)
i ax % arr fEw siatks g3

Fig 6 # weffia s &t @efiia #¥a g ™ v
e 9% &1 T w2, fefalae aeaw ®t w7 A
e |

Fig 6
LOGIC -1 O 7404

LOGIC - Oi

ELN41173J6

IC 7404 NOT GATE CIRCUIT

dqqq | Aad CER] CER] ON/OFF

. LED =t fereit

5 s Afde & ICa| # IC 3T« | gffead &f fF aRkaa %

FgER & IC ufawe & T ¥ |

ar€ |ffe § DC smafd (+ 5V) T & offq #2 oY 9w
FICauRm dari et e |afk ICH et & e
ar faga & eyl a7 FR AT U SEETE § W W
qerae & |

o 7

IC sax

fRwtar &1 am

o=t &7 e

AT HT THT

IC SweAT T THTY ;

f T da¥ =T fFaw & ary oaks =i TR

T o

o O

o

T 8

1 1C 7404 fomm 2 ESEE)

2 @ifstws 0 & foru stferwaw saqe ates daa
T e |

3 wifsw 1 % forg Jaaw gaYe aiwes e
T |

4 e 0 % forg stfesan s=eye alew aaa (¥9)
T e |

5 @ifd 1% g FAaw A€eYe qAT Aad
T |
6 IC 7404, %V, % q1Sve U Faem:
EIs =l

IC 2eT g% Ft @efiid F3d gt 2aa 8 H faF & arnt &t
T F AR TS AT I AGIF & FLd |

IC #t =5t i Ifd &t gfee Fed & ford ffvrea IC
T ThH e F | T § Af F@ AT qf IC qrEr
ST & af gEH a8 & |

AT I |C T arE/fT ai€ ) Fig 6 # Ram ™
NOT e & aRwyr &7 fwir &3 | X 3 & X ™
AT ST 39 STRTH & FIA |

IC &V, #¥ GND fie = aiees @ & 719+ & I Ifee
g STt & fF ey IC # 9w @ € iR aw Iuar 18 o
FEE |

T IC % NOT afbe & g9 1 & g99e | arford 0 (F/
71s+e/ 0 volt) a1 FX | Taa 9 | ATSeYe qieeel darad
ot e e LED &7 ferfy e &% |

ST g F ATfor 1 9% (I=a/+ 5V) § 31X ®T 8 % FgEN
aeye RaE & |

10 ReFEe AT wrd wreaid 1 ahE que SAgeE &

FH |

1 97 3 &4 & d= NOT e & 948w Fed & forg Afde &

AT HT ATSEE FX | SEHT A SIIH & 4% FXd |

Tt : gaw e (NSQF &R - 5) - stwmw 4.1.173 47



g 9

48

gaCT-6

LED #t

RUEED

o/P

LED#t

RUEED

a4

LED#r | O/P

KISED

ga0Y-3

LED# | O/P

KISED

ERECASY)

LED#F | O/P

KISED

o/P

gacT-1

LED %t

KISED

o/P

s | daw | frfy | dww | daw | fafa | 9w | daw | frfy | aiew | dew | frfy | diew | daw | fEafa |dwws | daw | fEfa

KEES

12 IC%WNOTWHT&WW%%‘Q@&QH&“
F e |
afy F:E o A Fragel g ST F, 3w R =)
AT TH TR AR ATENF | WS A |

13 ST T HOTFRA H1 H AT AIRF & 9% Ha |

afde #t Red=a 7 Y Zq9 AEEHAT I H=H
# forg 2wl |

14 CMOS NOT #ie IC & fordt &9 1 & 12 a% & qtev, A=
o & g #t CD4079 % for 3tem;

FE Tel HC T

fererger
Haer T

A "
AT FH FIAT &
]
TEA T =T
I .

AT ATSTH T & e

4 1C CD4079 &T ITIT & §T

5 e i fewft

TF & AT § A AT W I Fiche &7 Aty w1 |
Afthe ® 2T &9 & a9 AT g4 & T8 34 9F
|

V. % ffrg 12 diee DC 1 5ot ¥ |

CMOS ICs & forg Logic-1 V., & a<ra¥ & &%t & |

AT AT - I GAYE Aleest = 2/3 V&1 A1RY
A ferpa Affos -LOW g9e dteest = 1/3 V&
FFAT T |

15 quf Fat 7 T A A SR & A A |
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zafersa (Electrical) s 4.1.174
gawnEe (Electrician) - sawmifte s

CRO #1 37T #3d g, AR A FIT IREER g, Rier B reefiemw v gifers & #w= fog
T ATHEFAAt IO wW AR TR w2 ¥ (Generate and demonstrate wave shapes for

voltage and current of rectifier, single stage amplifier and oscillator, using
CRO)

IR I AW F A A (fatad w1 ¢ e

o 7% oot et w1 fAwior #5390 S ZEt SSeye A9 W H1 T FEA

+ RC fFm? % fomm v fheee & |y adwn e &1 avetor #3n e Ruer Seee &t o et

o TF AW Y THEEER # a9 ATHE H O FAT ST ZAYE qUT ATSTYE AW & AL HA¥ FIAT
o ALY HT ATITYT T ATHAAT FT LA FIAT AT AP A FIAT

sawward (Requirements)
HATR/STHTT
. ¥ e -1 No. o 3 @ 6A 250V -1 No.
o srFEiforEtT, 20MHz, S5 ¢8 -1 No. o W FX A=Y 60/40 - ATAFIHATIHTE
. et MC 0-30V -1 No. . eEieTERE 3R 10 UFD/25V -1 No.
. TR -1 No. . SRt 10KMW -1 No.
o FIERAT A 25W 240V -1 No. o gifsex BF 195 -1 No.
. R STYER -1 No. o wwR= -0.01and 0.1pfd -3 Nos.
 {es DC faga smgfd 12V/1A -1 No. o 3T #fiex 25-2J -1 No.
S o wferdtes - 82K, 18K, 3.9K, 390Q/1/4W -1 each
o WYW aY MHIieY FEad -1 No.
» 7 AT A gEe 5 fag - 1No. =iforex, SL 100 a7 wEer < IN914/0A79- 1 No.
* STEEIN4007 -4Nos. . s3firex, 100 uF/25 V, FEEERE TRE -1 No.
+ SfaRraE 470Q -1No. . ¥fiew, 25 pF/25 V, EagiedfeE tEer - 2 Nos.
o T e ZiEEER 240V 24V 500mA -1 No. . SR W, B
s A& W qTE, AT, Frer 19/0.3 of 1200 -1 No.
600V T - ATTFATIATL 470 Q -1 No.
o 3m ¢ (afmde @€ 30X 15x3mm) -1 No. 1.2 KQ - 1No.
e s st e JR—— 5.6 kQ ~1 No.
s §F AT -20 Cms.
wtwar (PROCEDURE)

F 1 : T e Rewt w1 fFmin #F 307 e F T @R T e # st Rua sagfa i omn &2
1 % o feeardy &1 i &3, @ o givmes iR 5 39 1 # fdford X Afia 7 & SaY & Rard w3 |

ATIe At & daf¥a #¥ | (Fig 1a & 1b) I AT AGIVF G AF F |

2 affe % ferar ON #% | 3aer 17 e #t ACETIE 6 uH CRO &7 STINT #¢a et defiedt it #1d ofi¥ 3aer 1
V) P HTE A RTE Y| F e & |

3 @ie R & IR gV, = 0.9V, H ITAN A §8¢ - Vs @ frEe am
arﬁféﬁDCaﬁé@rydca%lwwa%la%Tﬁvms)W IRV
#¥ AC3Ie € | (§a+f Fig 1a) | 57 @1 &( 2ar 1 § Rare
7 | -V, Tt i R

4 @ve R ¥ 9RT w19ege V, 7 4 #iY 5 Zawr 1§ Rerd - TR Vgt

Eagl 49



- HATSEYE A 3AC qieee ad TIAT H | 7 H@ MY AT CRO & &% F39 & Tedl (0 JeuF &l
d7 o femm o ffdw ot # |
& 1

T e gl a9 st #1 aeaE
v gfrfea V AT V (2) = (3) vV & vV, & TRafar Vv TRfar Vv

s(rms) dc dc dc dc

e A V, dre | T S T 7= sgta 1 Py A N g

dc

1) @ @3 4) (S) (6) @ @8)

Fig 1
(a) 240V:12V 2 4x IN 4001
L
240V,50Hz % ‘ Vims R
MAINS
N 0 a700| (R, Vi
240V,50Hz E
() MAINS
3-PIN PLUG
T H T
I I I o o
I - I ©\b\»\l
X Lo I 12
© | zE | )
| as |
BET R RL
235
I 332 | % 4700
© | g |
=
POWER | | ?/T @ f -
CORD N - I ©F {
! T ° °
CODE: 109-02-TB
SECONDARY SIDE
O PS - BASE BOARD O T
NOTE: USE RED HOOK-UP WIRES FOR ALL BOARD WIRING EXCEPT 13-16-17-19 %
F 2 : RC frex & wrg et Rewrt # aam & A st Ruer Sz (aan & sguw) #i 1o w3
1 g & fafda ey Wwre § fhee aftuy #v fmfr &3 | Fig2
(Fig 2) S Fuse .
. SUSE
2 FE 1% I 2 6 F A A AT A H T 2 .
A 3H T FY | 2o T -
| MmC
s | (D% 62
N l—

50 FafRs : TARIRET (NSQF @R - 5) - stwr 4.1.174



R AC DC | AC R fraer 4w _ ACripple voltage
b ™ E DCvoltage
RC e & faar
RC e & @
¥ 3
et
T e & fofq Jawnt avr =9
FofereT & g fa a9 wrf

F 3 : CE THaIwEY & Fieew 79 A, FT (N0 #X 3HIY THYE q°T ATSEYE a4 ATHRT - AAT-HT HY

1
2

Fig 3 % =gae CE Tsaiw@y & qfiae &7 fAefr #3 |
A 4TV, AT FE | AT F AT A RS

HAT SAAYEY % TAYE % ATEA a9 JRIfAT & #X CRO
FT ITART HTh Aleest A HT ATY | FAIS TAT ATICIE AL
F7 et w3 |

CE TseliTaT & e a7 ATITYE AT ATHAT H Kare
|
3 I TETEF & AT 5 Y |

Fig 3

ELN41174H3

DC CONDITION OF CE - AMPLIFIER

FoAT | I T Vi

TAYT A SIS
T *F S "

APTYE qQA

FF 4 : TF TR ATHRIAC F SFATA F AT AWM T qL08707 F a4 i gl aet & ary sngha &t 7@ &2

1
2

Tewt & et fRrfa & S & ford ST et Y |

Fig 4 & wefita &t dafia ¥ sfea sfiatey TfRaer &t
FHaA FY |

arre qfwr # s ON &3 + 12V-DC g & d@=ifora
X | 7 giafead w3 fF ofiw 9t & giforex wf at 727 &t
wre |

afy ziftmee i gt T & @t sgfe AT Y i Sw
TR AR AINE & WA F |

4 MW OSC F=eit & #&g! effiqat & CRO % |T #afora

| wIfad g & e #X |

T ¥ UF W9 AIEAT d1gSd a¥il & I e & fog
CRO 21EH 99 &1 U HY | ST & - ATATH AT
ATgiRT Ft AT ST SATaewAr Hwt A9 S W

i) gteet & T (amplitude of oscillations)

i) e & smgfeT (Frequency of oscillations)

FafRed : gaw e (NSQF X - 5) - stwmw 4.1.174 51



R T T1 fF@r @ ¢ av W FeT 7 T wW Fig 4

3T g o+t off 7 fRmrE aa € A o srgaeE @

gl o |

5 r T e o T T HR:"

7 T FAfeT F UF LA A T G F AT B G AT c
AT H A9 A 2 daa 5 7 gfaw &3¢ | ——
8 T FATHET T gAY FLH o T qC FX | AT H g
AT SATATH & AT AR g8 ¢aa 5 7 sifoha 7 | R[
9 W FfeY F W A Brfy § de # | AR T &
ATGIRT TAT ATATH & ATG 31T gat T Taer 57 F |

10 o g Rt & 1E 37 ™ & o qgensE § 9%

T |

+12V

0.01 yF

MW OSC COIL

HARTLEY OSCILLATOR CIRCUIT SCHEMATIC

ELN41174H4

a5

T dmftee @ Rl

T | AW NF F OF

sgte Hz &

UF I Ad H
TF A qH dd H

ey fRrfa #

52
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zatazwa (Electrical) s 4.2.175 (i)
zgawiwA (Electrician) - #giw 99« amiRa

HEle FHiaAe FHT AT RTAEA F 3T A0 AW & A (i e @ s & fog aafr, e
ITFEIT F RTER, @ AT AR wW AR w@Ea w9 (Design layout of control cabinet,

assemble control elements and wiring accessories for local and remote
control of induction motor)

IIA I AW & A A Frfatad F HT O

+ RAte Fgtw % fog amaR SR Fgw afde demn

o forim fme arEin teEdw Rete #gtw 3g o see fafea &=

o FEENS F frew Fe & forg fye fow v ¥ wemn

* DIN ¥ ¥ TEEF SUFIUN Ft ASE FIAT

o TR & AT AT FIAT

* AN, I A AT FT ATARIT FT ARG FIAT

o AU A F WA AR RAte Fge & o0 dgia dve w1 g w0 |

sawward (Requirements)
AT/ ITHTOT T
o oIS g b -1 No. Q9 FA ATl [&XT -1 9%
« ®gaT 100 mm -1 No. ¢« BT afed g9% oW (a@, Tor, i) - 19w
. 7T %W = % a1 - 300 mm -1 No. .« MCB 4 7w 16A , 415V -1 No.
« & gfea 3o @efi 6mm | -1 No. s Waw -1m
HSS fger fae 6mm & 4mm -1 No. 5= + DIN= -1m
. YU A @ 150 mm -1 No. © G-¥ -2m
. FfEAT SfsTE 200 mm -1 No. . gﬁﬁ;ﬁw - SATITAFRATIATE
. . - SATRIRATTATT
LA o AR %EA - AEAHIFATIATT
. fRefves wediefiex -1 No. . FHeH - ATTARATTAY
. FW 500V -1 No. o /R - SATARIFATTATL
. FTFET 4 9, 16A,240V -1 No. o e fafeT R #fiR qeT -10m
. ofer R W Re 10A, 415V -1 No. * AT Fee TR - 15 Nos.
. frre T -1 No. « PVC 1.5 sq mm FT &ad 660V - ATa9IFHATIATE
faw @it RS 15A, 415V -1 No. (@t Frer, drerr, e, &20)
. fafYa arEw/amsfa & a2, aie - ATAIFATIATE

st (PROCEDURE)

4 1 : freor 49w & arEin 2g STl fees, T ST @i i tEads i gEEe w8

ATINF H el A T AR & Fory Iuien Forr et et Forire svarrat Y ameariares aegant it W & IUEeE Fat FY Aqedd
FAOT | ATT 2 AW TET & At I JGFAT FT STAAT B WL F ATH STAH FG | JATEAT T G & T I faw faaon

T ITANT F YW W IR FA qEATH |

1 grdfas® aget 3% o=t & i st @ aw=e w7 | 3 AU AGAVE F AT TEA T AFEHAT AT FY |

2 Iuoe & T R UY 39 RS sregd 7 A S g
ford oY 2o 1 # I sragat & faury faawr Igaw +f ford |

53



&g 1
#. 4. | Feaw et st aatar i FaFal & TwR (IR et fawor KRR EVELER ]
RS (arfas v f |/) IETHF E=F M) FEIAT

H1 AN, GEIEH ITHTIT HT AH

O N[O~ WIN|~

FE 2 : FEA A UL A ATIT T (AT FY AT o ATST F (2 HY

e : AR SR T A e R g e 8 faeira Iaaeul, DIN ¥, 'G' =9et ¥ 38 & | & Aga
wd i afRay ¥ AT UF @ FE dee Suee by e 2 dhgter aer % {3 fer #¢ |
FITE | 9 ¥ % Tt DIN ¥ T G =« & ¢ fog aamg |
1 o 33 SEU INE @i | 10 fe=r= B8 @i, ¥ & DIN R ¥t ¥ G 3+t &1 ffaa
2 TEvEE THEES BT AT B AT I qF | %, 7 dieel & g fher FY |
3 e Bt Y T & AN Hgier At & ey A amge w11 ST (% Fig 2% safier & & srgene dfedhex dre g e, et
e 7 FT FAT H (FAdl g T T AT F SATAT 5606 3@
4 & ATIT ATE % AFAT ATZATAET A (07 Iushavrt i ekl
&t forae e & ford fooat =t fafea &3 | Fig 2

5 o mse & wgar DIN ¥, 'G' 3« 31X 3 3 & forg fafea
X AT He FHY | A 81 & 3ie¥ 5% i ave ¥ fohe w2
& form fgor & fargent #t fafea & |

6 TFaF AT (kT ATT) AT To Fe =t H fhew w2 g
FHater Ol % AT Tt a¥ars § 3o St #F fafed #¥ |

7 Fig 1% Aga dgiel §9e % a¥arst § a1 &7 greT™ & ford
ar faera @ | fibe wew &g ffaa 89 fafea #2 |

Fig 1

STOP START

MmcB

5
[EENREERRE]

LOCAL

ELN42175U2

////Lo

ELN42175H1

LAYOUT DIAGRAM OF PANEL BOARDS

FE 3 : AU AeX & AwA AX RAte Fgia F o P i e afde it 9w i amtn W)
1 fe= affe iR TET affe & oRfET AR ™ A 3 A ATSE & AGATE el H AT AT FL |
AT F AT (AT 4 B aAm a AT 5 | (Fig38&4) 4 o srge F sgam efime & at o9t 9¥ g1 @@ & b
2 AT v v AffE § oA 99 AT 99T 5 | ST, A AR @ T H TF FLh 38 AT & FI § ATC
F FE T G a9 |
54 TafRwe : TaaRET (NSQF @R - 5) - svam 4.2.175 (i)



PUSH BUTTON
STATION-2
(REMOTE)

ELN42175H3

CONTROL CIRCUIT OF LOCAL & REMOTE

I TH & & UF ¢ *giw 99« DIN =, Feizor
TAGHT AT AT & @ Fig 5% wefiifm & |

ATHTA TEIETT AT AT FIA % {0 30 A | a3
T afafiws @aE Bie § |

FH-3R T= & oy et swaq at & Ao AT &
T FATT AT qofelT & |

AT & BT FF Stel A ITYH ATT/Haed & by &2 |
fe=or Afdhe & AT i efima afdhe A e dad % Sgare
CRIECE

Fig 4
N
T L1
30
415V L2
50Hz
L3

INDICATOR
LAMP

POWER CIRCUIT DIAGRAM

ELN42175H4
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Fig 5

e e = v gy r T oam T ===

ol

ELN42175H5

CONTROL PANEL WITH RACEWAYS/DIN RAILS

7 aTaR Afdhe % R Y i et & frawor % STgETe T

affe F ard & @afoa w1 |

A A HRY FAfaF FAT / 9 |

8 YW AF AT & ®¢ ad FX | Faa areAsy Ifeat AT qeq
FT ITART FTh 31 AR | AT HF 99 HY AL a9 |

9 FERT & FWPVC W T & &% |

I ARH F THA THAY FaA Ft FoAA & T F ford
ATITF G FY |

10 fesfae gzt & ATl % "U" 9 910 | ST et 1 ard
TG g [T HF arg |

11 9T % IEATSI | Hhaed HT THSH & {olT ITYTH ST I AT
foperat =t foverr ¥ |
U 97 &1 & IRaTeil it GieA 99 H3A § TR 9 @E
F T TR | g gt =Ry |

12 37 T M o< M daeE R # oRE F qgar
&t wEfor Y gad efimet % fFawor # off ow §

FHaeH # qAT & T AN T FIA & (07 THE F

TR F |

13 99t AT gTATAl B o FE |
14 & FT ggae Yoreed AT |

AT IR %71 A9 1 A 8¢ & 7 & qt g ford agfaa
IYT ATATHT FHART FY |

15 AeT & T AlS I AlE e & Jga OLR &t &€ & |

TF AT fEErer wer, el aEfa & avg Fig 6 @
e w2 )

Fig 6

ELN42175H6

CONTROL PANEL WITH COMPLETE WIRING

16 TieX & Al MY RATE Fgliel &7 T HX |
17 TR SIUE F AT THHT (AT AT F 3 A A
|

Y TSI HY ATATA F TR THel AT Tehel AR
T 2T 3 ST T e & forg s FefeTt vt R e
™ |
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zatazwa (Electrical) s 4.2.175 (i)
zgawiwA (Electrician) - #giw 99« amiRa

T AT F foU, wgie 99 &1 Roga @ Aree s sramat # 3@ae AT Y was aur ey

HRYA B TR & HeEww IuHen &t swEa & (Design layout of control cabinet,

assemble control elements and wiring accessories for forward and reverse
operation of induction motor)

IR @ I AW F O § (AEfotad FE F O

* HieX F FRace AR Rad srem & fog o s araw afde diemn

o frEor w9 W & e w ffRa s

o FHANS B TG FEAT

o FERAT T ART TAET ST FT ACEAT HT AR T TUAT ANG A FARAT FIAT
o SR Aiew ¥ AU HR Raw few |/ Aew F g g F W\ F R FAT

sawward (Requirements)
AT/ ITHTOT S
. ¥ g fre -1 No. 997 ged Ara/E/dar -1 93%
+ ®EaY 100 mm -1 No. o e oW giee Afed - 5 Nos.
. =ie Afed & %9 - 300 mm -1 No. * MCB 44 16A -1 No.
o g% Ffera fger wefte 6mm stmar -1 No. G -2m
HSS fger fae 6mm & 3mm - 1 No. I . ame fF -4 Nos.
+ YI9UE A @Y 150 mm -1 No. * DIN/G - e “1m
. @ s 200 mm -1 No. 1.5 sq.mm FIX & 660V
Fr (T, FreAr, e, A, g10) - ATTHIHATIATE
fewitn o fiee FeY - ATETIFHATIATL
o EfSea aivier -1 No. R CARANT
. & 500V -1 No. . e et
« UIAY 9% FeFeT 4 49, 16A, 240V -2 Nos. o o/ - STIAFATIAE
Y @re et 15A, 415V -1 No. «  FHfaer arerErl afgat @Y geq - ATIIFHATIATL
* AR FE A 8] - 10 Nos.
o fafSa adst & 92 o S - ATIIFATIATE

wf= (PROCEDURE)

T 4.2.175(i) § <% TRy T fsror wet S it 36 AT U R AT AT TREES & AT ST @ 9 Aaney |

FE 1 : HE A § @ e W AfRe w R smfaa w1 )
1 ST ATeX & wAS AR Rad feaw s oo d e sm@ 5 o o9 & sigae DINT 'G' 39d X 18 7 &t fafed &

A7 | AT Fe FL | =07 FeT F 3iaw 3= ey & forw 3o

2 TEvEE U7 G #7999 FY AT 3 A% FY | % fargett &1 fafea ¢ |

3 whier et i G A e & AR R i s Ry O T o o1 g A fearstt A few e  fore e wa
Forfor T 3 a% & wTSe A fafRT w | % AT AT avar ¥ g eve o fafRa w1 |

4 7 ST ST ¥ AT O A6 SR A g i (19 1 [T STIAIE I S & e € AT F Are
F & Frg g e A% & forg 9at A Fafed A% | % forg e (et 1 e e & forg e farfeed ¢ |
(Fig1) 8 T e aieed ST T T ITANT e fAe=or Sed aa

(71 % a6%) DIN 3 9% ‘G’ 3t 7t foreer % |
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Fig 1

M
o & °
| | 9,
C1 c2 ? O oP R
R ¢ 5Tt R
| | é’ (%’ 4
\i\ (I~ (m 15 =

ELN42175J1

TYPICAL LAYOUT FOR CONTROL CABINET

9 Fig 2 # o4 sifad 2 | 9&f¥A € % STTAR g% ¥ I de
AT aER T & o 9 & svas ) 3 &% |

Fig 2

ELN42175U2

1 2 : 90T & FaE JX R (F/R) & fog fee=on i qaw affe & amian 9

1 feEwr ot amEr @fde &9 ST gEar & | #7
(Fig 3 & 4)

2 =fimer F &t e i arEw afde & dae w1 |

3 o ST F ATAR Hiad & ATK AR F1E |
FtT & qdt®t DIN ¥, FAei=ror Tre i 3T srgataey
T % AT FT EHAT TF THA &7 f==ror wa1 Fig 57
T #¥ |

4 F AP F ATAR SHAAT % FAT AT I T H&AT H Hooed
# gfae F+ |
HTHTH TELEE AT ATHA & {17 2T & adrwt | qt
1 T Afalew dag aw BE T |

5 I T & AT & U TF HLh FAT8 AT & FIT & A T
FE & T |
AR & i A T F {77 qEet e aret # A gt
¥ T1g TATT AT Tt |

6 Al & ATEL B Hf ITH (6H & T/daeq & q1F SieA
FE AMC |

7 Afthe @ & AATE A= iR qrax |fdhe w daiford &< |
(Fig3 &4)

8 I\ H AT &t ¥e F¥ | Fafer areashiy qfgai A Feat &1

ST FT AT & G1S a<IHl | dTel B 9 F AL ag |

I F a1 Aue H Afaw A Al & at i I ARy |

9 PVCY® d & #HT & 3 |

Fig 3

L1 ON/FORWARD (e} L2

STOP i‘ R .
OLR
F
s :

EVERSE F

OLR

R

CONTROL CIRCUIT FOR FORWARD AND
REVERSE OPERATION

ELN42175J3

11 497 & ILATS | HiAeq FT THSH & ford IUFh ©IAT T ATC
faerat &t wfia w3 |
giwfeaa gt i ‘U g0 & F1R01 39 & Iearst & @iet
Y 97 FA | Rl oft TR 1 ATty THEe TSt @t
g TRy |

12 @ AR Ao [Faon & SgaR s AiX A$e MET
et &t gt # |
FAH | qE F A F 7 JHEd F;TEET F

13 49, FTATSr A &1 ITHL HF 7 FY |

14 997 & 3gaee Sfa<te #t AT |

afe IR%T 71 1 Meg ohm & %% &, at Sageh 31w framer
F FTaTEt FY |

I A F 0w B THA T FAA H FAAA A TAR F
fore sTawE FEwe w1 |

10 et ATl FRATet | aret "U" o aATG. | FTATSH 9% e H
T=8 e e |

15 HIeX & Tl A€ FIE & AGAR Aa¥ are et (OLR) # &<
F |
ot AR Ik Tk AT et e Fig 6 famaman
il
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Fig 4

3 POLE MCB
- N
INDICATOR
Ly LAMP
3 PHASE
415V \5[0
SUPPLY |
2
Ly ﬂc
F }::{ R
I
POWER CIRCUIT DIAGRAM E
Z|
Fig 5 Fig 6

ELN42175J6

CONTROL PANEL WITH COMPLETE WIRING

18 31T STIIF T ATHIGH T FIA & forg IFaT Hgiel I

CONTROL PANEL WITH RACEWAYS/DIN RAILS % (F/R)ﬁ-@-ra: l
, AT : AT 4.2.175(i) § 3Tk FTRT ¥ 0 et w+
16 ST AET A1 S AT Rl faaw 3 srrers 7 & o FeTd ST omTer v 4.2.175(iii) ¥ e fee B
=T et Ot T T #Y | s Foaget i agefere 7 |
17 WYeX % TATord B & T Sfeanfer owr & Ifora e wormeft
# giafeaa #¥ |

AfRFa : RN (NSQF &R - 5) - s 4.2.175 (i) 59



zafwwa (Electrical) s 4.2.175 (iii)
zaw i (Electrician) - #giw dwer amaiRs

TF AR RR ST ®ET & [0 FE=0T sragat v aeiRan t8adis &1 @ ¢ 389 goiA 3o
TR #1 ot yTau™ 2, IW TER * wgia wame & feagw «¢ (Design layout of control
cabinet, assemble control elements and wiring accessories for automatic
star-delta starter with change of direction of rotation)

S I A F oA § ffortad w HT R

o goi &t frwn aRadw & ary et @R 3w 'R & e @i e @t @ @

o HEA I W @ see fufRa

* DIN 30 3T GAAAS &t ATS< FIAT

o TEAF IUHIUN FT FERIAT FLAT

o FERAT F AW WG &, TB0 F T TH THR & TR F TG00 FIA0

o guiv A R & aRadw & a @menfod ®R @ ® F R FEa 99a w1 a9 #w |

sawFae (Requirements)

AT STHTOT . ¥ am -5 Nos.

. ¥t e -1 No. . oftax ate Rt 0-15A, 415V -1 No.

. @ 100 mm -1 No. .« MCB 3 g7 25A , 415V -1 No.

« =g Afed &1 %T - 300 mm -1 No. c w\d ’ - 2 meter

« & afor @it 6mm &rwar -1 No. AR fFd -4 Nos.
HSS fger fae 6mm & 3mm -1 No. * 1.5 sq.mm dfdT Hfeer 650V - SATARIFATIATL

. YIS A @ 150 mm -1 No. (7Tt Fret, e, i, &)

« T o\ 200 mm -1 No. . e @At - HATIIHFATIATT

AT A © AT HEA - ATTSIHATIATY

o fefSree adinfiex -1 No. ) /% - STAERATIAI

. W 500V -1 No. Z':Tm , . - STTAPRATIA

. 4gTFE=TET,16A,240V,2No+2NC -5 Nos. ) Sy R e TEw - STARRATEH

- @A 1 No+ 1 INC R -1 No. » T e T - 10 Nos.

SN o fufa s & T T - ATAIFHATIATE

o 9T FeA E/ATA/E -1 g3 F

wtwat (PROCEDURE)
I FH® 4.2.175(ji) § ST fF T2 Fgier O SIS B IH AW F TANT w4 F forw v R @ oaedie &
TG T T AT AR |

FE 1 : A NS ARG T FY 7@ FE=or dqe av a2
1 goia feem aftadw & aro @rafod @R SwT 'R & o 5 & 9T F AgAe DIN ¥, 'G! 99t i€ 38 adiat & (afed

& A¢T IR G | F | gl I & 3ia¥ I wIfud #3+ & forw 37 & fager

2 qTTEE UHEOST & 9T A WA o S | Ft ffed & |

3 T A ST AT GHEAT A WETHAT & daler et & sigy O AH AT ST I qee et v et w % forg eer der
F T3 Ft Byfed &3 | & AT aTel g¥aTSt § D81 H fed w8 |

4 & AT9E ARG F AFATY, o7 GEEE gt A A 7 AT HI SIS & foTT hgiel 49el % g¥aTsl | aTe fFeral & i
FA ¥ forw gt # fafed w3 | (Fig 1) F3 % forg 97 fafea =3 | (Fig 1)

8 A= @E™® IuwYen DIN ¥, 'G' =91 39 7 &t i
60 F AT WA T & oIy Fgret d7ar & o g &2 |



ELN42175U1

CONTROL PANEL WITH FIXING DRILL HOLES

9 ¥ & adis DIN ¥ &Y G =9l § AT 3¢ a0 |

10 3@ & @<= DIN ¥ 31X G 39l ¥ fRa=or g &t
T Y A< diee #1 qeEar § &a 1 |

11 Fig 2 # &7 & SIgATY 97 & AT § g ol A TJ
Feq A AT fFed enfia &3 2 37 & |

Fig 2

e e o e S

ELN42175U2

F 2 : guie e aRadw s adieror w2F & A wafo 'R 3w @R & fo s s aar afde i aafn W

1 o= affe i gEx affe & srat &t a9 Y T
SIYTE & ATy gawt | | (Fig 3 & 4)

Fig 3

Xo/1 31 31

OLTC

X /3432

X

240V 50Hz AC

yaniL |
13
3Sy3ATY

AUTOMATIC STAR-DELTA STARTER WITH FORWARD
& REVERSE-CONTROL CIRCUIT

2 gl ST ey |fde § il @ qafenr #% |

3 & AT & AGAT Hfae & ATY AT FE |

¥ 3 o Y oot e iR & g9 UF AT Heid a9
Rt szeices oft @ @ Fig 5 % wefdm & |

4 & ST F AT AT % FHAT ST T I H3d T A |
HTHTH TELETE AT AT % {10 2T & adit § at
N T AfR® @aTE IE T |

ELN42175U3

5 A FISH & A<kl | ATl T T TF F¥h aams | qTd &f

TF TEC & X & a9 |

TF TR T HE & T & (o17 Tedt dqaa arei i St

3 & g Tom SEr # |

6 Al & BRI & Staw 39 T Ifud @ | e 1 qam=e
TIE F |

7 fae=r Afde sE & dgE TER e e afde at
F FAIT F2 |

8 Ve & aLIEl | AT Hf AT J&T FX | Faer Argzhry qfgat

A el T STINT FX 3T ALIHN | AT H 47 F< S q |

vz T g & ALt | AfAR® A H Bi AT AR |

9 FEfAT 7 PVC 3t & ad® & &% 3 |
I F AT B §hat TR Tl H FAAR A T & Q@
AT T FY |

10 FATYH AT | Al & "U" 7 a9 | FLaTt § Hfaet Hi
TS #t A |

11 997 & AT | H{aeq B THS & fol ITYH R I A
farerat &1 for 2 |
U TTATSH Tt &g FA A ‘U’ T F FIRT A TR0 A
FT TR |

12 e A fEael fawor % STaTe AT auT se e
efimet & @afoa #¥ |
A H q@ § T9 F (Q AHH AT W |

TafRFd : TawRE (NSQF ® - 5) - s 4.2.175 (jii) 61



Fig 4

Xy S

CONTROL PANEL WITH RAYS/DIN RAILS

ELN42175U5

13 99 & T, fae=r gieeet &1 orf #Y |
14 990 % FgAw Tfarer &t 7419 |

7t IR*T 7= 1 Meg ohm & %7 2 &t Siw framwr 2g
Iugew fafer & s &

15 At % quf S &RT & Fgae OLR & &¢ & |

L g R QT\CU Ry
L& Y a\‘*\cv Yy
Ly B O\KCW By 3
l: 4 Sqmm T McB2
F— 7_—_|'_7 — 1 30 50 MCB1 4 ; 4A
30415V = | S d %A
| 2¢ ad 6
50Hz AC | o 28
| 1
|
12
| °1_ % |° %2 |% TR
= c, 200VA
Jo 4lo glo 29 4o 6o CONTROL
} 13 1572407 RANSFORMER
| 30
|
|
|
|
| 31
‘ Xol1 X512 30
| 240V ov
|
|
|
|
|
|
<
STAR CONNECTION DELTA CONNECTION 2
S
AUTOMATIC STAR-DELTA STARTER WITH FORWARD AND REVERSE-POWER CIRCUIT 3
w
Fig5

gt R I UF " fEser 49 Fig 6 R weida
2

Fig 6

ELN42175U6

CONTROL PANEL WITH COMPELETE WIRING

16 ¥ F AieT F AT A FX | A guia e afkadw
*F T @WETfod &Y a7 &Y &1 T FY |

17 Fgier & FT TUTCT AT A9 &l F@d T 39 W
SAHT AFHEA o |

qe : ™ Ex.N0.4.2.175(i) ® a% gy &
TERAT Ft 2@ | A 0 A 4.2.175(iv) F
o 9w =it “giwat” w1 geie @ |
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zatazwa (Electrical) s 4.2.175 (iv)
zgawiwA (Electrician) - #giw 99« amiRa

A9 AL F AgHHE FEAe & o, s et e aEfan taadis &t e w9 Y g hiede
%1 fewrEa & stse #¥ (Design layout of control cabinet, assemble control elements
and wiring accessories for sequential control of three motors)

IR @ I AW F O § (AEfotad F F O

o &9 Het & wiww e # foro e st aaw afde saEn
o foemor afbe @ & stee =t fufRa s

* DIN 3 ¥ ¥ @E=® SUFLUN F ASTE FIAT

* TEIF SYHIVN FF AT & AT

* AT =3 qTUHT FERA F JfeAfa A

o &9 At * whw s F o wge 9 w1 oS F#34r |

Jaw+are (Requirements)
HAR/TTHTIT R
aﬁﬂiﬁ’ﬁﬁ:’ -1 No. + MCB4 ga, 415V, 16A -1 No.
whEa¥ 100 mm -1 No. © 9T 92T ATA/ET -1 9%
=re afed 9 % - 300 mm -1 No. + Bl Afed gaE @7 - 7 Nos.
&6 Tford fger wefie 6mm &raar -1 No. ’ WS%FWQEHNC -2 Nos.
HSS feer fore 6mm & 3mm -1No.w&% :;1;2%; ZA[ A ?Eg
TRPUE A T 150 mm -1 No. . MCB et 47 2A ~1No.
faferT g 200 mm -1 No. R -2m
CIEIPEICRIC « e fF -4 Nos.
Eeforeer et 1N, DIN ¥ / G %=t -1m
1.5 sq.mm ®IT FaeT 660V
AW 500V -1 No.
(e, T, der, e, 820) - HATARFHATTATL
% 9% FFeY 4 44,16A,240V -3 No. D SN — B
IHeT AT are et 0 -15A, 415V -3 Nos. o Y hEd - ATETHIHATATE
fAef=r grawET 415V/240V,200VA - 1 No. .« THEH - ATTFIHATTATE
aug e grawni 415V, o T/fEe - ATIIFATIATE
1No+1NC - 2 Nos. o FHfaer arerEl afgat oY gew - ATTRIFATIATT
o TATEAT HfAS TS Bq - 10 Nos.
fufara s & e, dieeyq - AEAHIFATIATT
wtwar (PROCEDURE)
FH H. 4.2.175 (jii) 7 97 2 T FEe G99 N FE ZW AW F 0 ST FIA T TEEF ITHRLON TLHIL T@AT
TMRY | T0 A § T B IV fbe 59 2 |
FE 1 : A ATST FT TR T Fgiel I G o ATST W ieed w8
AT : AEATF F AT AeX F Aw AR VA F & qaR UF Hgw TR F AL TF GreAl wg i I STAR HEAT
g |

1 i ATt & wtasw fEEr & fog st s & &9 | 4 AT A s THSHY 3T & forg & s s

2 YT WEEF ITAIVN F AT F AT A A | % gAY vl % fo fome A7 |
3 T S AT TATEAR T ST FF deieT AT F oa o 5 & ase & wga DIN I, 'G' =37t 31 I T % a<rhl &f
Tge Ft B &3 | fafed # i w1 | f=or d9er & siew 5= i &
3 for Fyer o favgrt 1 Forfeems % | 63



6 TOT T T S g of T &l &TUd HI & ford Hgie 9aet
& AT ATl ATt § g oat &t ofed #¥ |

7 Fig 1% A&7 Al &t g & forg fe=ror §9e & awarst
# are fFadt #t =nfid & & fou 37 #+ |

Fig 1

Wl

\
& M ] [V
il clle FllF|]F|H X X ®
B ||B 13| 46| |79 o S 3
2

MCBS FUSES

[ [ 3§
TF OO

START  STOP
—————— o T s T
OLR1 OLR2 OLR3
2 EARTH ! (§) ?? ?? <§)

(I

ELN42175X1

TYPICAL LAYOUT FOR SEQUENTIAL CONTROL PANEL

8 amzdteiex, fAE=r g DIN ¥, 'G' 99l HiX gIE &
et @t @ w39 & forg A= #war F A et
& AT BT X |

9 aware™ Favsl, DIN ¥ 3T G 39 § SRITY 8¢ 14 |

10 fOHFT & &7 ITAWT #X g & ai#, DIN 7 3@ iR G
I F o F |

11 Fig 1 31X 2 ® AT & SIgET, G946 o7, TN qed AL aR
et & forg 99a # aea™ T 8% FY |

Fig 2

all

R R R

SEFNINSN NN

ELN42175X2

FE 2 : A AT F FHAF GA0T AT G007 & ford Fr=or e e affe i aatan &3

1 fAeEr i qraY @ffe s a9 ST S8 SN e TE &
¥F FF | (Fig 3 ¥ 4)
2 faE=r i areR "fde & e da¥ & dad # |

3 o ATIT F AA Hfaed & AT AT e |
3 & AR A Ik Tk AAT =t et DIN ¥, Feriror
TEETHY 3T srgdtae? afeq Fig 5 7 waide & |

Fig3 MINIMUM LEVEL
START LIMITS SWITCH-2
X2/6
" STOP 2 _Q_ X217 X210 X2/11
X2/ 43 O %,
1 2 3 2
} 13 ¢ 85 %
| H OLR1 OLR2 OLR3
c2 96
} 13 a7
oxt ‘ X2/8 15
w
g T1
= 1 MAXIMIUM LEVEL LIMIT 10 16
<) SWITCH 1
g‘ 2
@ 1 = 45 X2/12 48
3 X2/ O O
g
<
N A1 A1 % X1 A1 A1 %
o
w
>
g
g cr | | ] | ]
Ox2 \
\
[ A2 A2
\
\
M ‘
X272 @ h p hN o h
o w
= - 1 ~ o
2 z 2e z £g
2 = £Q 2 52
= ) < ; 3 2
g
S
CONTROL CIRCUIT OF SEQUENTIAL CONTROL OF AGITATOR SYSTEM WITH THREE MOTORS z
w
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Fig 4

X s
11/5L1 Re—ol R
L. |
30 415V 2 B2 YOT\CV Y Y
S0HZAC ol Bl oW B R
]5 ' Fuse ' Fuse S 83 41
E
o — — 01, 0 01, 0 00 0 uce o
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CONTROL |38 |37
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39
McB o]
2A
2
0 |m
XN F B2
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FEED PUMP MOTOR AGITATOR MOTOR DISCHARGE PUMP MOTOR
POWER CIRCUIT FOR SEQUENTIAL CONTROL OF THREE MOTORS

ELN42175X4

Fig 5

ELN42175X5

CONTROL PANEL WITH RACEWAYS/DIN RAILS

4 F ™ F ATAR SHAAT % AT o I Few 7 ST |
HEH @@ HR AT & g g & adist A T
sfaf® g M BT |

5 @RI &3S & Tl § T TF H¥a 910 | AT HF TF gAY
F AR IR T & a9 |

AT FT HTT A & TR & (T TEet e ARt A
IqF 1 AT T | dTl T TATAT AT Tohel 2 |

6 A F ATEL BRI F SIAHY ITIH oAV/TTH & AT F4 |
7 @fde @ & FgAR TaT A A Afde arel #t dartord
F |
8 TS FH AN H AR &I T FY | AN T&TH FY, Hael ATHT
qfgat MY aaT T ITANT F¥ah ¥ F F AT HF 0 F AT
are |
A R At A stfalee ar S iy |k wiE
gat |
9 FEART & FIWPVC T T & & 3 |
I A F T THT HIA Ht FaA & T & forg stravasw
TG F |
10 FATYH a¥aTel § ARt "U" T TG, SLATS H hiael % Toi
F g |
11 99l 3T § Facd H THSH & o1y IuYh S I I
faerat &t i ¥ |
U & AT F Gl T AR U’ T H R FE
T G AE T AR |
12 3 31T e fieer T % STgame I S{ET Y 3rse M
et & Jafora ¥ |
FHaeAt # T | TAH & Y A FTTAT FY

13 99T EEHT ¥aTeT, Ao gEwrY oY Awiew & o &
dfora w9 |
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e Tk & srfer sttt #1 Swi R St & | oF we Fig 6
st efimer i ot &1 s & |

14 997 % Fegrer Sfa<rer ®t A4 |
7t IRFT 7 1 Meg ohm & %+ 2, at frameor ag shem

I FW |
15 A & QU A Fie % JgaT OLR &t & & |

TF TOT AR & T TF ATATT [Ra=or Fey fe=or wa
Fig 6 # femmar mar 2 |
16 3 WieXl & St Teer o oIq dhaier Geiet T T &< |

AT : AT T T AT AT G170 4.2.176
a; ﬁ‘q ﬂﬂ?’f a_ ﬁ ﬁ'ﬂ' ﬁﬁi?l"’l W ﬁ m CONTROL PANEL WITH COMPLETE WIRING

ELN42175X6

|

17 & Ul &1 W Seus & R #iY 3/ ¥ 3w
qgAEA o |

66 ZAfRFA : TARREA (NSQF X - 5) - 3 4.2.175 (iv)



zafersa (Electrical) s 4.2.176
gawnEe (Electrician) - #@iw 4w amiRa

FERIT & JREn F AgaR FEE Feme & aaiRn #7, XLPE 3w # =t #it Fafem #3759t
Infert ®¥ v g (Carryout wiring of control cabinet as per wiring diagram,
bunching of XLPE cables channeling, tying and checking etc.)

IR @ I AW F O § (AEfarad FF FT O

o ERAT AR F TG NS IT AATAA FLAIRT FIAT

 XLPE &fa@ # gamn

o HFA Ft AATCAT FT TCLAT

o qrERT A AT FAT |

sawFae (Requirements)

HATR TR AT
o getSt gor fobe -1 No. . PVCaa - ATTFFHATTAR
+  ARHEY -1 No. . GIAA - ATTRIFATIATE
o FHEY FIL/ZEAX -1 No. o AT FATFET - ATTRIFATIATE
AT © e TE - ATTTIFATIAT
. e A XX - i S AT . i(LPE ms sq.mm 600V - HTIFAFATIATE
¢ 1sg.mm (GIEW)] - ATTIHATIATT
FATSH & AT 4T HT qT -1 No. R N, ]
DIN ¥@/R& & - ATAIFHATIATE RS i 1
.+ T, e, qeq - ATAIFHATIATL ekl - AR
- e R - STPAHATIAY «  FEAT AR (5 mm) -1 No.
.« B - ATTTIHATIAY
wfwar (PROCEDURE)

F 1 : GATEETR, AATeRT a1 TET & a1y o & JgAR HEw G\ # TR &€ ST qeer ¥

FM . 4.2.175(iv) # W fRE=07 49 S FZW A H I R S A st e 08 88w & |y
® @ ey | XLPE #faw & am@fa &t soawn # @ & fog |

1 R & AR TERT ARG AT F¢ A aEFRaT w7 | Fig 1

g foriae, e S st Faiew & o v et

G FAT FIRT T I *9 |

FRAATSTHRION & e FAFAA &g TF &1 T HT ST

s awar & | sgfe @A WR e w® T |

FIT FIAT AMLT AT EEA HT ITINT FLh IhT

FATRA AT ST =Ry |

2 XLPE #faer #F @€ fFoai =¥ aw ot &1 3w w5
za | (Fig 1)

3 Hfaed & AATAF [T H qa & [T dog ST HT TANT
cadl

4 Ffaer & Tt W uF U T a0 Safh a8 qree ard
W a’ W g} l (Flg 2) CONTROL PANEL WITH RACE WAYS/DIN RAILS

5 &faed & T=t & i & o o=y aderor ann |§ sertis

BRFE A |

.3 WRE

AR B AEF- . o

ELN42176H1

(=]
~



e T T ATE F AR TR T H. 4.2.177 F

o wxfera 9

6 I AT X ATTH FIT qUT A M F AP AU SRS
F fIET0 3T ST AgHlET 9 F |

7 amafT #t gEar &g 3 9% F |

ELN42176H2

F 2 : 3 %\ GO AEY F AT Hgio dq Ft HAAT FL
1 3% e Aiex (Fig 3) & ATd &igier 09 & fw akar 4 #iex & @ sgied el & = & Sfa d=mew & @

ARG Y | TR HT T HY |
2 3% WieT & YA &g HEid 0 a6 arEfaT Y q9Eg 5 #tex & guid & faom & aga F forg dgrer d9er & fae=rr
I e & Ao #3 | F JT F: |
3 HieX F Il AT Iude W | 6 IH AU FYRIF & "y ey qF w |
Fig3 es
’7 “ CONTROL PANEL BOARD
| | R Y R
o B ® QK
sorpatoy — | =1 [~/
SUPPLY | ‘ .5\‘ ‘ 4T|
D 7LTTP7J7 o @ sToP @JR? e

AC
3PHASE
MOTOR

<
b=

o ||o
g oo
slo-o

ELN42176H3
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zafersa (Electrical) svaa 4.2.177
gawnEe (Electrician) - #@iw 4w amiRa

fafrer o st (e.g) Ry e Ret, F1—aey @i eEae ganfe : =nfva & (Mount
various control elements (e.g) circuit breakers, relays, contactors and timers
etc.)

IR : I AW F O § (Aefarad FEF F O

. RafRw wmt & 37 e W

o Afhe a2, RS, FRFET JAX AT ganley i el w2

o e H =T staEat & w@aite w0 |

saw+are (Requirements)

ST STHTOT/ATHER T
oefteT gt fobe - 1No. . MCB 4 g7, 415V/16A -1 No.
SN -1 No. « OLR-3%T415V/0-15A - 1No.
AT FEX /LT - 1No. . FEFT - 3%, 415V/16A 240V FaTEer -5 Nos.
g3 HIRa d¢ -1 Set. « TEAT- 1%, 10 sec -2 Nos.
TSI FET A - 1No. * 9 & - 240V, NC/NO &1l & &1 -4 Nos
& Ao 7l (3ifFe) 6mm -1No. . @Y ¥ AT guF o= RYB - 3 Nos.
|/ 8TF I FxA -150 mm -1 No. . forfye fee -1 No.
TiE FTEA &7 - 150 mm -1 No. - ON-OFF wffr ferr 3 %1 32A - 1No.

wfwar (PROCEDURE)
TH AV H. 4.2.176 | IGANT FFAT AR ATAT At S H & STANT 3w A=w 2 |

F 1 : =i R SR T ST & form @ fifRe w A i a= T |

1 X 99 a1 U 3 e F FE & FeA B A, Tt 9
STHIUT H AT foFar AR |

2 FA IUAH ATAT & AJAR, Afhe ¢ (TRTT fa=rs)
Hudadt, FTeaed, I ded, OLR, ON-OFF uftyr f&=,
TEAY AR G ITFIUN H ATSE FeA & foIg a9
g%l T AT |

3 wiet #t fafed &, si=t o & DIN ¥ ¥ affe a=,

FTede T, AT F AISE FIA IS & ALH TIh FEAT & |

T fF Fig 1# 2 | c1|cz2|cs|calfcs

AR feagaw Tem T SUFRTTH B A9 o A"

1 AT Fd & | O TE AT TG/ QR AT § AW . -

7 & forfier fort ot § | s 3 ey et # et et 3l o St fae i st A e & 82 F § At

& W i st ¥ frg o 3 e @ | qh & & 7 7% | | |

4 AT AN Fie & ATHR F goAfagh fgo A & fog T | 5 AW TE T of ATIE F AT AT 31 #OT F, ToF

A die ARATE ¥ DT F & oY F oy A9 2 | Av g ?ﬁ“ﬁwwﬁﬁm%mwﬁﬁw

FE 2 : IqHTOT it P w3 T Fawar w1 qderr w3 & R e w®t d=@ifa w9

1 fadawar & forw XLPE #faer & siter &% Y fearda & 3 FEAFRT didsl & U qredl @id & R F=Ea, #eae<
Sed & e 9 o | FAEA AT H T w2 9T w7 & NC 3w NO ¥

2 weft et At wf 2ft & s A e a P RISt U A STeese & St St GRiew o< g |

X FH T H I A fagel I AR | 4 I 9ftters & RO FY A ITH AFHGET I F |
________ 69
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LAYOUT OF CONTROL DEVICES ON BASE PLATE




zafwa (Electrical) s 4.2.178
zawnEa (Electrician) - &gt d9er s

FRoT SR 9 STaeE ATOE SUHLUN AR FEI A gEAH & AR e w=fva #¥ (Identify and
install required measuring instruments and sensors in control panel)

SEAW © I AW & o | fafafad e # awE

o g ATTeTt @ AT F o TR A F AR SR T FwAT

o HEL F TR AR T I N W WG FAT |

smawrFar (Requirements)
AT SR T [ATI
o g g b -1 No. o A gerk fefsee 3 1/, fefore -
AT FEYUFETX -1 No. afieeT §9% giHe & @ -1 No.
. BTE, & aferd 3o A (fegefir) 6mm - 1 No. +  TieeHex - 0-600V - fEforea -1 No.
« < gE T de (5 77 &e) -18e +  dFieediex - 0-300V - feforea -1 No.
« TS BES T - 150 mm - 1 No. +  UfEER wWiew 0-30A fefsew 31/, fefsre - 3 Nos.
* Flat file smooth - 150 mm - 1 No. AT
o T Hiew - Rfsea - 3 1/2 ks . e e dte (RP ) )
HT STAYEY He & /1Y -1 No. :
e e T 8 for =)
-3 1/2 fefore -1No ] :
' 1 sq.mm Faa - ATATIFHATIATL
wtwar (PROCEDURE)
T H. 4.2.177 & START A A a1t 9 1€ 1 STAHT GHADS & A1 3@ A9 & ford wges b e & )

F 1 : IS HEY AT THha®i F TS F TRG T LT FHAT
1 g8 fe=er 49e & forg Suges I % SUE (dteeHiey,
eT TATNT) & T8A T 9T FY |

2 3 fE=w w7 % o saws @9¥ (AEE @i iy & OO 999
o) &t e ST g 99T #Y |

Fig 1

T SuwTo it aw wRY 97 wive e o @ o -

e draw e v T o o § | are

sfifirr Raegofi e ot vt ST & | o 4 @ o2 B ] -

afen | daw dee A sieR ¥ o shw A Se

aﬂawﬁaqﬁﬁl |CB | |OLR| |Y/A | g
3 e T T ERAR AT Fee A F fr0 S faf A

ﬁ.%ﬁ. qﬁ- l (gﬂg:r W’ @_ﬁ_ﬂ_ W 3]1_%) LAYOUT OF DEVICES ON FRONT PANEL o
B s e T e 6 SIITH Bl F TIEH HLh e G H AR FL |

— af S B At e e A | Bt w7 A ww
5 the 49 q¥ Wia¥ Y ksl & e F3 | T |

she et 7Y fotew Y e F w0 I e o 7 S A e e F At A R A it A |

T E AR | AT ¥ A o R &

I SR e W REer # srawEwar 2 | 8 st sifirer® i e A |

T &Y T qT SUHLUN H1 HIT THIT 72T ¢ AT A=A
ey, fy Haas AR guw 97 %e 999 & ot e
i fra straT =fre | St % Fig 1 9 wefif| 2 )

7 U S S —



zafersa (Electrical)

gawnEe (Electrician) - #@iw 4w amiRa

v 4.2.179

o d9er & fromes w afistor ¥ (Test the control panel for its performance)

IR @ I AW F 0 § (efatad FF FT O

o e SuwTont & Aty fRdr oft o e afde & ol =T d9e #1 e w9

o e e SuweeT & |y sfi faeg @=iew @ adteor

o I9E AT F FES R W JT F fow gmw abmm w sm w9

samae (Requirements)

AT/ SAHTT /AT
o e g e - 1 No.
«  JWE 1000V -1 No.

sf= (PROCEDURE)

-

s #. 178 (F forw) & v gu dne i 1 ST Ut OF a9 Y ariar & 6 3| sn ® I B s

Tt TREAT AT TERAT IR T A AL FT 30T A ®. 4.2.179 F forw w@<fea fran srer anizo |

1 wedey, 9wy fautsr onfe & s wfawre we @i
St #X (Fig 1) 39 1 & 37 AT &1 a9 & |
2 ot oft o wffe/sivm affe siw & Star w3 | (Fig 1)

gfy fft ¥ IR 1 AT @A A1 9ga #9 wan & at

T I A AETE F I FY |

3 e a1 A faga smofd & = & ON' & i ana
Ffehe, Hiex anfa & Frat/daEt #t qand #2 |

4 TAISTHN, I g frw, Ay oy & e & ST wY |
o 1 # gy fRafa oot |

5 #iex ® fagga smyfa & e #¢ | fEaw ‘ON' #Y 1Y &9%

(T = AToHE) & T A S S |

afy wig s Suweor yet g S # | S|

T T SUFRON & SEW Y IqHT T FW

Fig 1
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zafwwa (Electrical) s 4.3.180
zgawnme (Electrician) - AC/DC #\iew giEa

yaR=e/DC grEa #1 syt #¥& DC Aew i wifa #t fwfa #3 (Perform speed control of
DC motor using thyristors/DC drive)

SEAW © I AW & o | fafafad e # awE

+ DC grEa =t A ufg &1 faawor & 92 ¥ v 30

* AT ® yaTie A F T DC giEa & gwge/sneeye ffme ® dfe #An

+ DC g FT ST F¥% AieT F1 i & FEBm 3 30T 1/4h, 1/2t, 3/4h AT & qUI AT T HETA HLAT
* DC 3TEaq T ST F¥F AteX &t goi fon & aRafda w2, stw Rt nfest o2 #ew F sanfea w3 )

sawFae (Requirements)

ST/ ATdre . @ At : 2000 W (500W x 4) -1 No.

+  IGACT FEMIA @Y 150 mm -1 No. + DCsm=a 3HP, 220V -1 No.

«  g=%E 200 mm -1 No. AT

+  FAFeY 99%g 100 mm -1 No.

. gerERATEE =1% 100 mm -1 No. *  PVC $Yries RS afar Ffaw

o I TS =TT 150 mm -1 No. 1.5 sq.mm, 660V -15m.
MC ateesfiet - 0 - 250 V -1 No. . PVC saee wifaaae Hfaer 14/0.2 mm -3m.

SqHT /AR S CESR SIEHECEIET -1 No.
DC #te¥ 3 HP, 220V DC SH¥eY
2KW, 220V & @ g -1 No.

wt%at (PROCEDURE)

F 1 : diT F Tt F4 F fow DC Aiew % DC 31Ea & ITAYE/ATSYE AT wt Ao w9

1 &3 & DC #iex grEa HAX o ote &7 919 qfg &1 fFawor 2 DC #Tex ¥ DC grEa & fiaat & 99 i 291 & |
o e FX | (39 1, T 2 AN T 3)

e 1
DC #iex A afgaht fawor
femfar e RPM
A% AT FATH
ATHAY Fleest V e we A
8 FleesT V
qrax KW/HP
T 2
DC grEa &1 7 afet fawor
1 ves et sl ates smiee v
2 YT FAYE TE ATHAT A
3 T ATYfA et getergriaer g %
4 ee amgfd ateest & \Y
5 fratfRa smyfd Hz
6 fuffa DC e A
7 AT TS &war A
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g 2 (fAeav)

DC grEa & 7 afget faawor
8 LT A¥YE KW
9 e DC gRT 9 9Ta¥ (FTHT) w
10 | ¥ DC e Hiee
1 T DC ¥ Hiee
12 | #=rew 9fkaw &1 arwe °C
13 | oW Y 9fkFes & aaHe °C
14 | @9 d@ & FIT B & °C
15 ™ (H x W x D) mm
&7 T (Lamp load) )
Fig1 .0y 415V \aINs VOLTAGE

ST @ & ON - OFF gfaar g & #X (=) # wnfuq
500 W % &ef =¥ @1 it MCB/=r f&r= & &y 9 &t |

g 3

A% & HH @@

T g V

3T qrEvY KW

3 3T F FAT H [F | ATARE FAAAT & gS qdT TH A
AT T ARNF & SFFAGT T FE |

4 Htex Ft e F AgA ICTP f&=/MCB, #faeq =T =/
JIIT FT TIT FY |

5 affe smw &t &= A ICTP, MCB, 5 ¥ #tex #t
AT FY AT 37 T AT AENF T AHIEH 9T &Y |
(Fig 1)

6 T=r faw, DC gsa X #iex 8 @7 &7 & I gd
Fedt At & s # |

H.

NC
[sNt 501 5W1 301 aw1 101 V1 1W1 |

ARMATURE ‘

5U1 5W1 i

POWER SUPPLY INPUT FIELD
EITHER 240V OR 415V

\
i SIMOREG UNIT ac 30 1C1 1D1! ‘

\ q . ]
WIRING DIAGRAM OF DC DRIVE

,—(.%
\
\
\
|

ELN43180H1

7 TR & Sta AR wrew A ST & wgE w9 fEm A
=t #r 3 AT w ghfeea = |

DC grEa & e daieeil & SeHht T qhal & AR
AwRE # aifw g ¥

FE 2 : A AT AT AR A F WWTAEY T AT FE A w7

1 & & AT ITIH THR & Ated DC $EF &7 799 F |
(Fig 2)

2 MCB, DC grEa, M.G & ¥ o a@te &t gaifora &Y |
(Fig 3)

3 fastelt &t smyfet &t =" ON #¥ |

4 T Ft IATY, MY S STAT & TEA IHMHIET HT ITANT
FH HISY HT T & AT9 | X 37 ITTST® Hf dad 4 |
ot # |

5 #ie &t 1/4hdre & A1fie &7 uF o F & &1 ‘ON’ 3
et 9, e Fieest AT A dieest R & | 1fq
it qfafda &9, AT AfET F71 st 9 |

ZafRsd : gARIRET (NSQF @R - 5) - stwr 4.3.180

FI9T ouov 418V MAINS VOLTAGE
®

[ e

NC !. ®

TS ww "_sir\ﬁ’su{sm a0t awr 1 1'1v1’1w1i

! POWER SUPPLY INPUT FIELD ARMATURE |

\ EITHER 240V OR 415V \

1 | SIMOREGUNIT acap 101 101

ELN43180H1

WIRING DIAGRAM OF DC DRIVE

~
w



Fig 3 LAMP LOAD
DC CONTROL SUPPLY / 3ne. 220V DC MOTOR ' /
L1O——O<O .
Lzo——o\ic O 2‘; i :U: 25‘ S 0 T T T T
L3O—-O{O m
- - — - ﬂ(@ @ﬁrﬂ ﬂ(@ @ﬁrﬂ ‘
MCB16A,440V | | | j: é YA L é T B }
o S | e S S S 0 s
E g
e 4
wA. e HAHAY qiees | T CIES AeT & A
1 1/4t
2 172t
3 3/4t
4 o
6 WeT & AT A A F gAY AW & &g ON & (31 ferdt & T wa # | 3@ e AW W ot F#CON' |
WFﬁE’5OOW+5OOW=1OOOW).é_@l?'l'4ﬁﬂ"“ﬂ"&%7ﬁ W 5 &t grewd Y a¥ft Sfm = R #X |
F1RETE A28 T T E A A IA I g oy e g ot g o 2 OFF A o |

AT &1 e 1 A7 38 oo 4 7 sifed w9 |
AT A 3/4% & T HRa # (500+ 500 + 500=1500W)
T =Y 5 & grewd 0K Rade Afw & aoa 4 7 sifa
Eadl

AiE it e 'OFF' F¥ § 0T okt Foe ot srfeatoa
g dar & @t S SIeE | 3 ¥ e #Y |

afd Aex 3/4" AT T AIRA FIA X & AT aAT0
TEar & ar ﬂETEth‘}Usr A (500+ 500 + 500+500=2000W)

F 3 : DC FEA T IUANT F¥ah i #1 3w it qRkafaa w3
1 DC §ra & Ye A¥ M<¥eye efiqal & AC &t faga
agfd ®t @A #Y | SR e & SIS a9 ATSee
HAST /e AT & ST & oY Jie & &7 & |
famga &t er sy & /= ON' #Y |

'ON' f&r= &t Famg ¥ #tex &t (i faom) & afkafda
g A AT W |

R = &t gamg @it DC wiew #t guiv oo %
afRafda g #t st #< |

TRTEAT HY : T AR HT WS HT TG § T {R2ar T8
STt & | @it DOR # afRRafda #% |

5 3TEd &l a8 #3+ ag 'OFF' f&r= &t qamd |

ZafRsa : gARIRET (NSQF @R - 5) - stwr 4.3.180
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A 9w g s it € Qs i dta #:7|

T AiEY F Ie0 WK WX IS A 2 At afg g
FIET FH &1 AT & a AeT F Tl | (9= qiver® &
T I @I A |

10 Wex & T+t TR AR AT Had HF (b & | T8
forg & off Hfaw =t a7 |

11 AU ATATHT H ReArE FY |

DC g€ #t g faswedt #t smqfed ‘OFF &% i fiw DC
gEa & faaafom w3 |

DC e & sgfa @il & HAHT T Thal ¥ 3
qEARET 1 afa & @l & |

A T Tq AATaT R Aeer #t DC e & qhell
IS e s e g R W W m w
HIITE W "G A |

PC ® AT 39¥ 1 AT F1 & 91 PC % A1eR & DC
TS & U R AT gwar @ |

AF TEAW F I F AF ACA & AAR TR
vkt et 2wt & | grga it gt w8 |
TR IAHI HW YRR F I |




zatwsa (Electrical) v 4.3.181
gawnma (Electrician) - AC/DC wter gza

qrarfee¥/AC 3rEa &1 ST w3 AC wtew F i frsror #it wefia w9 e zast guiv e # aRkatda

#¥ (Perform speed control and reversing the direction of rotation of AC motors
by using thyristors/AC drive)

IR @ I AW F O § (AEfotad F F O

+ AC grEa #t A qfFer fa@wor &t qgar v Sus e F#3A

+ AC Hie¥ & ATeAH & AC TTET & AYE/ATSTYE Haal &l Sifora H3T
+ AC 3IET I¥ TR Tea i qg=m Hea T

+ AC 3TEa T ST F¥F Ared & i & it wwan

 AC TTEa & HETaT & 3 et IX0T Aiew 3t goiA fem i aRafda s |

sawFae (Requirements)
sfwrre/ardies AT
. sfgﬁé—s'aa‘rlaﬁﬁmwﬁOmm -1 No. + PVC zgads ®Rved aar Hfaer 1.5 sq.mm -15m
» ¥ 200 mm - 1No. PVC #gade et #faer 14/0.2 mm -2m
«  FFeT 100mm - 1No. :
+ s 9% 100mm ANo. = m
. YU A @@ 150 mm -1 No. R ) 1
IYFHTOT[AINA

3 % deF weX 5 H.P/415V -1 No.
« AC g13a 3 5 415V, 2HP -1 No.

sf= (PROCEDURE)

FF 1: AC WieX & ATeA & AC I & ITAYL/ATSCYE THAT Ht TG FY

1 & S "X AT AC $1Ea & 910 qigaT f[Gawon &t 7 &% 2 3 - %ol IR "X & HAAT 7 TEa Y |
AT e g 1 & 2F aof *¢ |

a1
AC #ieT AW ufgst fawo
ftar e /fgiRa smafa Hz
A T RPM
qraY KW/HP 3T & Hufy
TreasT qiee I& TEE A
g 2
AC g, I qfgst faeor
frefar e
|/P Y dteest \Y%
I/P safer Hz
O/P =gt Hz
Hifwer e &1 9%
ATITYE Alees v
qrEaY IS HP/KW
FEld TTET
EIEREL]
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AC T3 & (A TR &7 9™ AT 37 FL AT 39
T AT AGRIF FT AFAGT I FY |

fE=/MCB, Faa T ®o A & I & Jta # A
T Hiex &1 T & e w3 |

ICTP, gTEa &i¥ HieT HT FAFNT ARG aqT0 X T8 79+
AR & AR F |

6 wgHiRd aE % ogar @eT, AC §ET g e &t

Fde Y AT T8 AGIF § 4% H0 | (8§ Fig 1)

7 @9 f&w, AC giEa X Oiex & forw @ds &9 & gedr

st & "@aifoa ¥ |

AC TET & S FAE= & T o qHar & e
arAtrEt & Zii & awdar ¥ |

FE 2 : AeX W FAFE F A F Fo0 A A ot w t dfw S e w

SUYE THR & Atsd AC 159 #1749 < |

efat R/L1, S/L2, T/L3 % ara AC $13a 3qe faed &t
Af Ft FAGA AR aERT F | Aafw A€
et U/T1, VIT2, W/T3 wiex & 2 &1 & | (Fig 1)
e faga amafd w1 fErm ON &% |

RUN/STOP sed gamd | af #@iex Sarfed gnft | (da¥
Fig 1 FiH{le &7 STANT F¥ah AleT & T H A9 AT
ERERS RPM =1 &% |

amgfer § gfer o wHt #3 Atex ¥ 7fq § g afkadq &t
ST FX |

‘STOP’ ¥ gaTg ¥ g& faga yare # ff=fad & &
forg fastelt & smyfd ‘OFF &% |

AC THET F s a1 Agfa FAewe & FEw o
FqFAT ¥ Y Wifaw arfar A FHraET To & |

w3

AC 3rEa & &fdw #%% AC #tex & guia &Y feen &t afkafda

fasrett @t ger famga smyfd &1 f=T ON & |

Feft #F RUN/STOP ae aart | (a5t Fig 2) at #te¥ st
#Y fow § grewr w7 |

Rt feom # =ete &g IRHieT &€ #¥ | (89 Fig 2)

RUN / STOP, sew Fam, at #tex & feom & Huiw
FUIT |

[T &1 Thd & org STOP aew &t 2= |

AC TET % TTad I & AHT AW Hifaw afa gy
1

st 561 o 1 et =Rl <fe S s
S 5 S v v sl |

6

76

farsTett &1 ST &7 ‘off FX A Frza W fewwae Y |

Fig 1
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ELN43181H1

forer iy o Hiew =t e | a% y=Tera W@t & |
FH TG H I FH SN & FROT ACT H FlewT
JHTAT T SR | 29 T | /e TH 2 JA1oy |

ATTHT TEAT & FEA F A%, Algd, NATRAT THH1/FHN
Bt 21 @t € | gEa & IEEE A9 W 3d AT
YA AT FT AT A |
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Fig 2
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zatwzwa (Electrical)

zgawnme (Electrician) - AC/DC #\iew giEa

v 4.3.182

SCR #T1 STNT #X & UF a0 Al & i o= &1 f=or v wderor ¢ (Construct and
test a universal motor speed controller using SCR)

SEAW © I AW & o | fafafad e # awE

+ PCB ¥ U% IiHaaa Atex i freees afhe aae #3 am@iRan &2 i gq6T Teqor ST
o T g ® qERaT 7 gd PCB afuy 1 POT ¥ @téhe & AT € #¥ T qR&70r e

o AW, U@, ToAfRew Tefont Aol & @y wia s #1 adieror w30

* HUF THR & THFEX & FIRT G0T FAaH A ATwad e TR H A" F0 |

samsae (Requirements)
AT/ SAHTIT AT
. ¥ e 3= « I A
. ol dve e wehe -1 No. — PC atee, %1€ # Fig 2 % 9 § Famm
T SR HT SHT Wex a9l Araes -1 No. ST =TfeY - 1No.
STATH F AT — 100 x 75 mm 7 T, FERE AR
37 afed A 49T gieeY 40W AT 57 F - 1 No. # wg 2 -1No.
(e ) — & 3fte 100 x 75mm x 3mm He -1 No.
o Rl o @ Fr e @ T i -1 No. — @ 9fST & 3mm x 10mm & arE T
gow s &t fhar w1 & forg -6 Nos.
VAl — 3mm x 20mm & X 7 (7 = -4 Nos.
.« gfaas & av% PCB =&t fr &2 & form)
- R, = 10K.5W -1 No. — #E¥ 3mm x 10mm (9 e & -4 Nos.
- R, =470 ohms * 5%, 1/4W -1 No. PCB &t 31T ¥+ & for)
-R, &R, = 1K ohms + 5%, 1/4W -2 Nos. — 5Amps, 3 FX &t (7 F1E) -2m
— fave ardy (RV,) =1K, 1W -1 No. — 240V, 6 Amps T 25T AThe -1 No.
CIEE] — 240V, 6 Amps, %= 259 SP fer= -1 No.
-C, =202, 63V -1 No. — 240V, 6 Amps, 3 faT @ ersy -1 No.
—C2=100nf(q'”r%re€“{) -1 No. — 16 mm ©Tfe® M 9ie & forg -1 No.
TEATAH SE g
— SCR - C106D =T q9&e&T a1 3+ -1 No. — SCR &g &1efits (ITg AT ) -1 No.
SCR 400V & 3T #e Ifar — e agr 39 -1 No.
3 Amp & ifers & — TEHI dTX, 5 Amps, 240V (T, -0.5m
—Q, BD135 a1 aHee -1 No. e, &) BIED
— Q, BD136 =T awehet -1 No. — IS #T At e -1m
—(D,,D,)IN4004 - 2 Nos. — ¥ Fe AT dre - 20 cms
wiwar (PROCEDURE)

1 Fig 1 ® ¥ st & forg v PCB d9® &% | PCB WY
TRt T ST fRrfa & v set & AT A 9 &) | i
ATIF &idt PCB &% & I amat # ofrer qakadd &3 |

2 PCB g& # = #¥ ¥ PCB & dT% &< |

3 weH it arefter ferfa it gfte 3 & ford 3@e Jeat &7 areqor
X |

4 e gaet aRkaw St Fig 2 # 98fia & v PCB & 311se
Haeft s o1 Fig 3 # wefia & &t #@afsia ¢ i e

78

qfwer #t PCB ¥ am@fiar ¢ | 380 amEfar & ™ afde
FT I O FRIF § FEAHT I FY |

POT &g 39 f&T & AT #T ITANT FT Ao a0 |
PCB W &=, 5A T €37 dThe, F&F Al HIT Hiad,
ger 3 fie eea & T PCB & &Y | o0+ ogavs &
FERT # ST HwET |
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75mm
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ELN43182H1

AR & Haroe 30 TR | e € o awd it e
aiRay F AT A H A A F T ZHRT T
foe o &, St % Fig 3 # wefdm & | geiforg aoft
FAFT H GIAT AT T FE & T IT97 Fi
TG TER 2 T AR Ft AAE @A AR |

Fig 2
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Fig 3
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NOTE:
C11S MOUNTED ACROSS RV1 TERMINALS

o/
ELN43182H3 B\
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i fAe= ooy % oSe Je § q8a oW & Al & €9
H Fde ¥k aTIE Aihe % HE HT T FX | TAA AT AT
= ferfq & ofw &Y =9s & A 99 |

T AT FY THH AT AT AL 2 AN AT Flehe /T
& o Rafa &t = |

10

11

80

e & w9 § ferer & 1 =0T He i (= w1 et
F | A ATATHA F RFTE FL |

PCB ¥ &= Hafad awgail # S8 &, alf aae Tfd
fAe= I & forw &t @ star % Fig 4 7 fawmar mar &1
T TR o I I S e T (e e § Te el I AIR9H
q 3T A FaT |

fq foeire STE &1 Sifaw wIEelT s¥ad #3 & 918 ©9 5
X 6 F IETY ATfF Tg FATad et q% o AT e Hi
T FIE FE At T g2 & | I T sraeliwAr it (B FW |

S & & § UF Fel(Fgeh (g1 T T ST e Tie =
POT &t JAaw Aex A srfarmaw ferfaat ax = i afy &
AT F g Sy iy fEw % fore gfaede wiew wfy
= g &7 ahE &Y |

i & e 1A ast & | POT & fafvra aifer feersror &7 fearfe
H getfargeh fger 7w & arfer &6t w1 3 forg dus wame & EiHiex
F T Y

12 9 AR & 9O R T R g RaEes dfew

= FE |

TF FAETH IR FEE i e & faww e w¢t ford
S 28 T AT % i we , e i afthe A siew
T 2

13 (IR AYEF & FEH AT FATY |

i fFar germ s St wwrEn gieadd Aiew i
e Ry oft TR st & forg st @ |
TR AT AT Thar 2 | Zafem e R ™ e
FE Ft GLAA TG T T Y STaw=HAT AT THR
I FY |

T 1

POT ferfa ft RPM &

e
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zatwsa (Electrical)
gawitwA (Electrician) - z=dw siiw UPS

e "aarza? J UPS & afay &t siisw 9 (Assemble circuits of voltage stabilizer
and UPS)

IR : I AW F A § AT A AT FHA

* PCB ¥ T RaAATSwY qfhe &1 fAtor wAr

o RIZAT F T ST =7 Fe-amw I & forg aderer @A

v 4.4.183

* ¥ PCB Atss@/af$e o & a1 ‘ON’ @rde UPS & stiee FAT

‘ON’ @Eq UPS #t 30% & & ford adietor Feam |

sawward (Requirements)
AT ATdE
. gt g fae -1 No. Frad e gfaergs 1/2 W
. Ty -1 No. 1K5, 3K3, 1K -2 Nos. &%
AC Freesiex 0-300 V -1 No. 5600, 100Q -2 Nos. &%
. 3% 0-300V/1A -1 No. 4K7, 47K - 3 Nos. 7%
1K Pot -1 No.
AR zemTfr Rt - 170V - 270 V/6V - 2 Nos. 5%
« AW 329 PCB -1No AleE T&X : 3 pin
- gifSmeT-BC 147/157 - 2 Nos. T - T T ZEHET
CL100 -2 Nos. 170V - 270V - 1 KVA
« gmErE IN 4007 - 2 Nos. 0-6 A, 0-6VAC -1 No.
. e TEE 6V/0.5A -1 No. T AT UPS & sféivaies
LED, &t & &4 -1 No. &% wiee a1 PCB - 18
+ FEFET-21SWG Tehesl B2 o ST IS BleeY
e F1Y 100 wrie - 2 Nos. # e &t -1No.
. ¥Afre - 330 pFd/12V -3 Nos. SRR INEE R - ATAFIHATIATL
100 pFd/12Vv -4 Nos HleeT; FH TATS - ATAFATTATL

wf=t (PROCEDURE)

FF 1 : PCB 9 diwew RacATsw¥ qlhe &1 (FATIT FY

1

Fig 1 & e a@ = S&te PCB wedhl # diee i
ke & S | PCB ¥ gr%HT & ey 72 &% |
STRRIHT ATEET fHAet & arg PCB & 1 g4 ar< 19at
et & dafora #¥ |

aEfa/F 1 & qof & #i¥ PCB &7 @€ #¢ | aafdr
F Ear #f AT & ford T F: |

gffe & e & ford giEwET & 39 ard & aRas &
AT Y | RIS o MTIeYE | e [ E o7 & ST
# | (Fig 2)

afa &t faga Je =1 F¢ A 6N Y T F ae™
S % & ar LED & 90& X (Se I A T
T A |

~

&= ‘OFF’ #X, o & €eT¥ 31X diceHiex & qaiford & |
afvas #r fRrfa &t 72 st |

forgger aamet w7 e 'ON’ ¥ 37iY 29t 1 § aieest &t Al &< |
(sifera &%)

qF T afRTF F qleasl Ff TGTHT MY THT TLETT F3 |
ARTF F e W T@H |

AiceHleT 1 S #Y, T | aleesl § g fFard 3 &, g
g ATHT e 9¥ X S1AT € | 1 aledstl &1 Ald &<
AIeYe § qleee AR ARTF fiAat a2 ateest 39 | g6
aer 19 e &9 |

10 afae & Ticest 1 S AN TieeHE & TSI i A1 Y |

Fiee HIeT FT dlcasT HH BT ST Afehd g8 AT AT &ty
F AT F A | 81



Fig 1
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| LED
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ELN44183H1

11 39 q9F aiees T & § | ATPTYE | qeeo A ARAF &
foret % aiees &7 e 1 # ol W |
T ATTH F IS T TR Fd & X I qwT AT
s qRafda wEl aT 8, at 39 I AR JgRE /@
Y F

12 @+t FATTAT F G A I AT Hl Aeest LTS [F@THT
S I IAHT ATAEH T FY |

Fig 2 CHARGING
240V PHASE 4
ek FLOAT CONTROLLER FLTER DG 1 FLTER DG INVERTER REGULATION |
—m TRANSFORMER —* SCR | REGULATION = BATTERY R DL | TRANSFORMER || & I
(STEP DOWN) CONTROLLER (STEP UP) FILTERINGAC | OP
S — AC TODC 3 6
1 5 7 8 g
2 )
DISCHARGING g
BLOCK DIAGROM OF 'ON' LINE UPS z
w
| T, aiew fafy IRaw =Rme T (Fiw) FZEYe T (Tee)

1 afas e s &t ferfa 4
wex ferfa & g
wex forfa & aed &9 & (F41)

F 2 : IS PCB WIS #1 SUART #¥a ‘ON’ @Ew UPS &1 daiee #¥

1 Fig 2 =% @ &t 39 | 6ef¥d #¢ ok PCB amE #tega
F T FY |

2 =% S Fig 2 % A PCB AfeTe #f R #¢ X
Fig 3 % SIgAT AgHA & A ¥ |

3 Y effmett &t wfdT G famr =t & 7F Fe 8 F o
F | g | & qedt ooy F e uF uAd g7 fEm wiv
FATE FY |

4 3AYE # EMI fbeex i @aiford ¢ | wfdhe @t faeft off awer
F ford s Y | |ffe & 240 VAC# f&= ‘ON' & | fomga

82 ZafRsa : gARIRET (NSQF @R - 5) - stwrw 4.4.183



Fig 3

ELECTRO
MAGNETIC
INTERFACE

S . 4% or
1 — PMW
INPUT o EMI BATTERY — — SINE WAVE
240} ac FILTER ‘ ‘ p— INVERTER
TO LOAD
D4ZL,} DZ

& ¥
ON LINE UPS CIRCUIT §
Wwﬁ' 53 az%m—r‘ ST A AT | T AfY Av THE FE TETE ATHS € a1 TH IR IR AIINE
2 # e & Gfw a Rad w2 | & aeras = |
Tt =z el oft Fiees 1 Hohe A & ¥ & A e wivew 9 ST BT ST 3k T TSIl O St 39 7 Srgeta
& e w | T HY |
i1 &t fera ‘ON’ X | TTeYe | dieest & Jrd #X AT S 2
e 2 ® Gfm Rad #X |
*. Fgfd aies AEEYE A
&Y 240V dtee faga wam & ‘OF F’ & 3T T3eye # ateest i e (@)
# T Y, dael 2 § dtedst & RS Y |
1 ‘ON’
7Y FE Tieew TEF T A A ATITF & WA FY 5 ‘OFF’

ATITYIE | ITHGE o H HATT FL | ©T 4 & 6 dF &
e |

S g9e | faga ye@r 220V = &= ‘ON’ wa ‘OF F' famm
STAT & aF 8T F G0 H AC T |
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zafwwa (Electrical) s 4.4.184
zaw i (Electrician) - z=@w siw UPS
U AL wrEe aaw w9 (Prepare an emergency light)
SEAW I A F A § AT TE AW A
* PCB WX esil &t 3@« F¥ AX qet & forg ol afde w1 fmior w==n
o TS A F o e wfde ® s@ew
* ATYTT FIAA AT & {o1T ATORT Al F qUT T qlhe HT Q@A HIAT |
sawFae (Requirements)
HwR/ATfE
e wmrR 10W, 240V -1 No. . wfrrEE 1K, 1/4W -1 No.
FrafAT FETT 150mm -1 No. . wfRiEE 2.2K, 5 W -2 Nos.
+ feasT150mm -1 No. gfeRie® 2.2 Q 1/4 W -1 No.
+  $gcics UITE A W@ 150mm -1 No. HTRaT 10 WF, 25V -1 No.
*  FgEE AT FeX 150mm - 1No. . gmfR=1000 pF, 25V -1 No.
. AR -1 No. o AT W -10 gms
Gl T AT 60% oS AT 40% o - 50 gms
He¥ I9T W TISF ZTAHHT g 352 PCB 150mm x 100mm -1 No.
240/7.5-0-7.5V, 2A -1 No. . PVC igaes fewrs wme Ffae
. YFAEET T 5402 - 3 Nos. 14/0.38 mm - SATAFFATLAT
+ @€ UffE SET6V, 10Ah, P.V.C. §gaidg 27 20mm, 10m -1 roll
TEXET T THE A -1 No. . i TER T A9 6V 15W -1 No.
. afmer f&re 2A, 240V SPST -1 No. . zifomex 2N 3055 St fiiF ¥ ara -1 No.
cfrer f = 2A, 240 DPST -1 No. . Y 500, 5W 1 No.
. RF6VDC,5ATF ‘NO' AT % ‘NC' -1 No. deTfReT 2.2 UF, 250V 1 No.
* T IS A 0.5A (T A1) - 1No. gefaT ZTRIHTHE BV, 20W ~1No.
© WIS THE TS 2.5A (W 2ET) -1 No. . e wie de A § 20W o & A
LED &= 5mm -2 Nos. . .
oot it e ade et i
e LED 5mm @t -1 No. R e _5gms
LED 5mm &1 -1 No.
wfar (PROCEDURE)

FE 1 : AT FTEAW ATEE F (7 ATOET AlHE FT AT F

1

T HTLTI ATATAHRTA T ATee Afhe & TRIT 3= (Fig 1)
eIl

affic & % 9% Tes & g2um |

{3 SEohl 1 STaeT & S % o1 Ieepr T &Y |

AFATH ATAAFAT AR AGH T4 F1 I F¢A % forg PCB
X eI T BIEHT TEH F AT FX |

PCB & el &7 a3se i |
ST #I 9% PCB WX 9@l &l #e< & |
Fig 1 % SIgaTe o & dlee? HY |

8 affe 9w & ATATT FAF9H Hf AF &< |

9 &g & =Tt A & forg AC stqfel &1 =g # | = ‘ON
F |

10 @ LED &t =\ &t Star &< oft % AC gy smyfd &
Iuferfa &1 us d@a aamar g |

11 et &t =Tt F & T AC farga smgfd &t ferr ‘OFF
FX | T & ON’ R 3R ATTARTeN TS & 1 &7 FLreror
X A dobds < LED 7t ‘ON’ fafar & off sitgr &3 | 5
|7 BT AT |

HeHT Ft AR FX qHT TEN YT T T 0w & |
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Fig 1 1K, 174W z x> 1K, 174W
11 1
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R
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1
"
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N 1 H
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l IN5402 1000uF 1opF L= | | RELAY BATTERY
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ELN44184H1

1

Fig 2 1Y 3 # ST Wef¥td & & ST UF SATITd FA A e 5

FE 2 : TATHHT AEe * forU T=ee aetee &1 fomtor wan

AT Afhe & AE F ¢H Y |

F

TFARIEE I ATSE FI TS & ATE FALSHT ATSE HT TLEAT

2 affe & T&F qeh F AN | 6 TF AT | g AT e, g AR T S w
3 Fig 3% AR e Afthe & a9 & fordr PCB 9 =eat feoer ¢ |
T AeefaT afFaT & e | 7 LED oTer &iX &9 & &/ & 39 o ag @&l &7 & #1d F¢
. wre |
T Afhe ATAHAY Tk AT 3te PCB W7 =« fwam
JETE | 8 STIRITH SIXT 97 T HY ST HXH 3N ITHT STTAG T
) X |
4 3HEex gfthe IS & Fig 2 & AT =Ts Athe & arof fafed
X |
Fig 2 GREEN LED
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RED LED M R
25A S
o o
L S 05A
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i IN5402 l 1000uF 25y BATTERY
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2ATRANSFORMER g
) 3
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— o
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zatwzwa (Electrical)
zawivEa (Electrician) - z=@v stiw UPS

v 4.4.185

JT A AR gAY & Afhe | s w2 (Assemble circuits of battery charger and
inverter)

SEAW @ T A & A § AT qE A q6

o PCB &t 9t =rtfonT @fhe it @ F¥ T IHHT TIETIT HIAT

o T W1 fAATOT AT g e wIEAT |

sawEEatd (Requirements)
AT/ AT TR 100, 1W -1 No.
* ol g e -18e aTe 1.50Q/10W -1 No.
@A smawA 35W/250V -1 No. A T T 6.3V -1 No.
3T A=A ™ 65W/250V -1 No. W 250 mA -3 Nos.
.+ W & 33T A< (6 Nos T &er #7 d2) - 18 forerre S -1 No.
. ez 0-10AM.C -1 No. T 250V -1 No.
*  aleeHex 0-50V M.C -1 No. Hee T T AT 60/40 dtesT - STITIHATIATE
- fforea aedfiex (31, Rfe) -1No. <rite IN 5402 - 3 Nos.
SYRTOT/AEA LED : «Ter 3fi¥ &1 -1 No.
STet T 0-270 V-5A -1 No. gifres - 2N 3055 - 1No.
- R T ZIwHT 240/40V, 300VA -1 No. et 2.20, 220, 500, -1 No. 5
o AT SREETET &Y AT & e 1K (1 Watt) -2 Nos.
6V-0-6V,500mA -1 No. TAFEIATE S HET
#fier 1 g A g 38 6V/120AH - 1 No. 1000 ufd/25V, 10 ufd, 25V -2 Nos. 5@
. f& g7 Rer- 3 Nos. éé ufd/250V -1 No.
NC/No 6V -1 No.
I UEERE]
/ ST 240V/7.5 - 0 - 75V, 2A -1 No.
+ PCB-115 -/ g% - 2 Nos. et ZEEEY - AT A afe
I Ul -2 Nos. 21 SWG - 25 7,
. gira fE&= 250V/6A -2 Nos. 29 SWG - 15 s srarfas
. STTE 1N4002 -4 Nos. 36 SWG - 285 &+ &gl - 1No.
.+ TEEINTI2 -4 Nos.
wT 2.5A, 0.5A -1 No. &%
. forst 3 eMte-250mfd /12V -1.No. SP ferdw (2T - 6V) -2 Nos
wtwat (PROCEDURE)

FE 1 : dedt AR AfFe FSEET T

1
2

86

37k PCB (A€ PCB) #fi¥ 31 =&l &1 999 #¥ |
FoT et ferfa & forw @sfi weat o, oW Re,
Fedt #t JT 7 |

PCB ¥ gia®re Rer 3t o geat &t Fig 1 & gaw
fafea % |

TSI ZE®THY (X1) T TTet gwHT (X2) & oford & |

TS STAEHT (X1) F St H GO0 AT ot e &
FAFE FY | S THIET FieedieY A fawg arft & s 3
1 YFEIEE FieesT T8 FY 9T HAT @ |

HIERN SHEET (X3) w2 3w R ®t SR s &
TEar ¥ S g=r AC faga #t sqfet aie wfde & e
A & Al ¥ | & (RL1) &1 ST awie afde |
AC it 7= faga sgfd 1 #req % fog S s &1

R (RL-1) & ater (P1) # AC T&¥ mqfd & &eifora v
Y ga (P2) # &e A% Axfhe & dAifoa w3 |

ate (P1& P2) & &9 &9 & @i & forg (N/O) i &
FAFE Fe, A Afhe § AC T Fr fage amyfef it ‘OFF' %%
& |

ST & gaar A Jra & forg wheor ferw (S3) F: wAifoE
el



Fig 1 X1 40V ,300VA

I D1 D2
I 1N112
I
[

83

TEST SWITCH D9

1N4002
/ * . *
+
0-10A BATTEREY
UNDER
+ - CHARGE l
Y, —

0-60V -
VOLTEMETER

AUTO Tr.

N BUZZER

D F2 R1
250 MA

X3

I D5
I
I

D8
1N4002

RL1
6V RELAY

C1/250uF P2
12V

L1

D6

Lk

250MA
FUSE

ELN44185H1

e = (S4) F1 ST = ®t T w4 & fw
e et | s W B Wi S gt § at e
FT ITE F¥ f7n sar & | == (S1) ON/OFF & forw
H

9 AC ¥ faga smqfd % s9ge ¥ ON/OFF f&= (S1) &t
Ao Y|

AT TF T a9E § 9= a3 3 &1 aiwew
2.1 V/A &t 2, ot & 3R gaet 2.7 VA a%
ASTT AT TAHAT & | AT FT Aee IA AT F At v
HETT &1 U T & qUf T | Fewt srawan # Aiww
1.8VeE@r ¥ |

10 sTte e o e FAfieT gfaeiys, v #0 ates
A & wet frfy & ot % sgaw w9t #1 |

11 PCB & |+ Fa=ml %t A%Ts & Ales T % fhe PCB, &t
AT F¥, ZAHT AL (&t ord affe & ar &3 |

12 e & AT FIF F Tool ATEr BT (X2) F I &R
#r fRrfq o de ¥ |

13 fr S1,52 & S5 & geft et wisfior & < |

14 St & 9 q=¥eye fiF e & @9 # (de &
TATF g HATHE A ST dedl & HOeHS T A
FOTS e #t F1L) 31T e S3 & a7 & |

15 FieetdeY § TS w1 Aderor ¥ o s D-9 1w &=
S3 % AT & T AT © |

AfY S F T gaar § A TE T, O T T F
TR F wAlF [ AT Ao WX § wig AT
foat 7 i | atw Hew F areaiw w e 3 A
F gaar B FAAAT Ft TRATTT F HF B

16 UF ITet STA®THT (X-2) 31 fAsme ofw (N1) 3¢ =9 (L1)
F 9 Rt 9T w@d g% g=r ON/OFF f&= &t a8 #¢ |
(fr S1) &t a5 &% |

17 STet gEwHT & 8few Ft A i g fafa & s afa
FLA A d% {F Fieedie adt &1 Ao Faem & T9ErE &
Flees TSfHE T FI ot |

18 =rfST f&r= (S2) #1 &= ‘ON’ ¥ 31i¥ siTet T it
T FEATHT FieesT & T&T8 5 a% & ey # fAuiRa
=T F¥=e (5 Amp) T&ffa 7 & & |

FafRwd : gaw e (NSQF X - 5) - stwmw 4.4.185 87
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AT H ATTIE T dF TS HIA % [org Ao 6l i 2 |

Ay Fef o aE | I ;A A T at @t w@
T Tfthe St Fit YFT 97 F 3, HY DT w9
& 9 ATAT F9= it f&= ‘OFF’ s #< dar & & &
frvra AT VR 3R #e e f& RL1 ® & salea &t
wErar |

I Fe g aXE | JRARE & S & a7 fwaerd &
AT FEAATAT TR 9g At € @ R« RL1 swie D7
Y D8 & wWreaw & vt &t et & WY Ret 1 ya
RL1 (ca) St N/O T=is & [T T At HATEN STRTHY
X2 # A.C 7= famga smgfed 1 % e # [ | AR
Faraet e ‘N2’ # oft e s s |

20

feres S5 % gwT asi¥ &t ‘OFF &% |

Fe guw o dw (N2) Y a9) 383 T&d @ 9 a%
& o e sErn A F )

21

T ferT (S4) & a+ft gard, 99 daer, TiHHaT & uF a1
q ALY T v |

gty 3w fom w 7w & & By fomr & o e
ATl & At TE FT ATE T (T | A6FT 2 31 2 X a8
A T BT & | I #@ OO A wwA % o,
IR A (S4) F T TF AHoT F for@d FEm@m =0
TMRY, Faw FAte? C1 i Rewmst we= & forg |

T & =TS wa qw Ao drautREt s S AR

1

FO F SIS HT T Wl & T 1.2 cm & FI T
Tifey |

7t At getgierTge A v o & et g e g
ST &t e | (FegemEe § ufae #t AE e s
=MfeT) |

& 1 ar 37° C & Afers 7 &7 9 a9 d% aedt &
TATTATE =TSt X YT ATy | AfS arad I & srfers
BHAT & AT JedT T 3T T F forg I/ =TS FEAT FT THT
Ffaag a3 |

0 2 : TEY Alhe F1 AT AT aiveror

TATA @ (Ex. No.4.4.184) & fow =t g &t
IqINT THY v | Frar o wwar &0

TS ATEe &g S8 [ T3 gae< Afhe Hf THgT F< |
(Fig 2) (Ex. No.4.4.184)

= A1Ee & (ATt AT e ffwet & g w7 |
farga stmyfet & forg e efifmert it dafom Y o arg #1 |

gdex affe F faega awid & Fade ¥ ger AC Aamqfd #r
fareaifora ¢ | Rasmee w3 1T die #t @aifoe #3F g6ex
% ATITYE & THAT X AT TSI & Ae F |

I SAIIH FF GAAT & AT T T IJTHT SAFHGH I F |

TET F AT AT AT A ATA FY A TqH TAA7r ST

(fer ‘ON’ &) | 3 T Age F T @ "t w9 |
4 39 % @dfid LED's 79 &I € 30H 9% Y AT A¥ee
aeest # AT |
Fig 4
wuaw B o | o 1K, 1/4W
11 —
N [ I
R
s
25A
— R
L S 05A
[ B
f 1N5402 1N5402 22002W  yegs |
N — | |
L1 | ) | |
1PHASE E | ‘
240V,50Hz — 1 | N
SUPPLY HE 220,025 | | = oan 2N3055
'- | | — b
1ouF | = &V —@
i 1N5402 26y L5 } EI” -T 29SWG
L= 1000pF L1 15TURNS
N 240/7.5-0.75V 25V
2ATRANSFORMER
500 5W
| S
f I
Il 8
2.2uF,250V z
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zatwsa (Electrical)

gawitwA (Electrician) - z=dw siiw UPS

v e 4.4.186

T WaATEAY, THTT Arde Je UPS &1 wdieor siie fawdwor &3, vt 1 ¢& aun AeHa &
(Test analyse, defects and repair voltage stabilizer, emergency light and

UPS)

IR : I AW F A § AT A A FHA

¢ TR RIATEAT & GO HT AT F FY ITHT a0

o ATYTAHTAT ATSE T T@IETT AT ALAA FIAT
 UPS & aiut &1 fasawor #¥ 3w 39t g2 &2 |

sawFae (Requirements)
MSR/ATdE=
& gt fobr -1%e +  CRO 20 MHz/ee & -1 No.
o TAdeY UuHT A< -18< oasT LAATSSY HT AT qlehe
ATEa/freTe T 500 V -1 No. Ex. No. 4.4.183 &1
+  #AreefT srERE 35 W/250V -1 No. o TUXSIT ATSE HT T Afhe 9  4.4.184
- A=t ™ -1 No. Y 4.4.183 | & s@wEd afdhe
AT Wi (YT () fefsreen) -1 No. ‘ON Line’ UPS &
o I AT HET -1 No. S —
TIT ATIIHATIATT
e UPS 625 VA/12 V -1 No. ew )
AT ATl F AT (TR g6 * 60/40 i 3
#e) e are Ufire 39 12 V/120AH -1 No. AT o ‘ - SAFRATIAN
FAfFeT AR [EATF aTe - STITAFHATIATY
wtwar (PROCEDURE)

FTF 1 : BAT TaTE ATHA A 7T § Teew RIATTAT # JRAT AR AT w1 s w2

1 RIATESY & Tehl[FrT & et oft o afde # o9 w3

2

T IR e & Ted afbe # e O i |

STieT Hiex § ger fagga siqfet Faet it FFe FL A Afhe
T ] b TfRTe #T A7 Y | (Are ¢ AC g foreger smafed
FT ST JAHT 8)

Fig 1 SYMPTOM
CAUSE NO VOLTAGE OUTPUTON CAUSE
STABILIZER OFF IN LOW
INPUT/HIGH INPUT
CAUSE
— ‘
FAULTY MAINS ‘ FAULTY ELECTRONIC RELAY ‘ FAULTY CABLE
TRANSFORMER ‘ OPEN / CLOSE
ZENER
FAULT DIoDE NOT ENGAGING
OTEN ‘ C100 TR.
FAULTY
COIL OPEN MAIN CABLE OPEN
LOW/HIGH ‘ REPLACE RELAY ‘ LOW/HIGH
P VOLTAGE
‘ REMEDY PROBLEM PROBLEM ‘
CHANGE TX \ REPLACE CABLE
— |
D1, D2 FAULTY :1 STABILIZER BLEEDER RESISTS OPEN(R5)
LOW/HIGH RECTIFIER OK REPLACE LOW, HIGH
é
g
E
3
w

o
©



7t 7 ‘0’ wiewty wefi #ar 2, at a2 ga ag 7 Ifw
FLAT T | TH IR U AFINF q WA F |

91Td gfha Hforg Teror F3= & IILT A5 & SGHL AT AT
HreT g fadt ot et afdhe & st &9 |

Aty Hiex F=a Ft AT & A € G IRAA ¥ | i
T TF W31 Afhe ¥ At qg T A" F qSAiw
Eeceal

4 wex & Ofdr g affe & fRfy &1 fwewor ¥
5 afe "aeEse § e afehe i o 78 &/ 58 ger g

Yo & @A FT A1 F2 | IAE F AA00 A qT FY |
AT T Ht RFHTE X AR GAT A€ FFFHH & /e & Fl
F1 favewor #¢ |

FE 2 : T AR STEA TATE HTAEEAT IR AEE F AT A T T

1

R 18 5% 1% & T | & ST T Y 94T TaTe SATHT
F @A X 37 A FY |

TEHT A TF AT AT T 2 Tl & | TG A FIHL T
(e FH TEH F FA P&F TSR et T TS
N G § AIE & Tl & | e 6 A A 3E@EY
TEH S TG AT & |

Fig 2

SYMPTOM

FAULT IN VP OR CAUSE

INVERTER TRANSFORMER

NO BACKUP SUPPORT

EMERGENCY LAMP NOT

GLOWING
OR

CAUSE

=

¢ CAUSE

FAULT IN
RECTIFIER DIODE

CA USE
¢ CAUSE ¢

CENTRE TAP SERIES
RESISTOR OPEN

FAULT IN
RECTIFIER DIODE

TRANSISTOR
FAULTY

30V1d3y

RECTIFY TRANSFORMER
FAULT

REPLACE

SERIES RESISTOR
CONTACTOR OPEN

N

CHARGE DIODE

BATTERY

DISCHARGE ?

REPAIR
CHARGING
CIRCUIT

/

EMERGENCY LIGHT OK

ELN44186H2

F 3 : UPS &1 q¥ieror ¥ 20% 3iui &1 qgam i e (st & fFawer &)

1

90

f&F & UPS &t A afgar faawor &t 1¢ oiiv amar &%
UPS ST THR .oovrreccrrrrennneees ON «=EA/OFF @+
L LTS S
qraT M. VA 2T &Y eEE......... m sec
FTH IR e
E R B2 -5 T e

UPS # f&rer ‘ON’ & forerd UPS @im & & |

T dq% “ATET AHA” LED XY & St @ | T gl
a9 a% UF & 1fers dave F forg ON/OFF /aw/arge= e
# gam0 @ | (i U.P.S 'ON’ & sfiT 3w & fog
A 8) |

9 qF “ATEA Awe” LED Tl JEt gt & at 98
I HTOT &0 (i) T2 Faman TE T (A7) g FH
T (i) 2 F Ties 10V & w7 € | (i) PCB
TEEE 2 & 2 (iv) 3T JiE 92 | 20W & oft '
A

UPS & @-9<1&T07 THhaT T 88T &1 T891 &3, ¥
I GUEHAT F S AT ATHA ATH A H G997 HY
3 X, g &1 fAgm #¥ | (Fig 3)

UPS &t fer=r ‘OFF’ ah—{?r%@ ON/OFF [ /amga~a e &t
3 A%ve & AT T d% 418 ¥Q@ o d & “AEd A
a7 “d% 9" LED ‘OFF’ 7=} &F sirar & |

ZafRs : gARIRET (NSQF @R - 5) - stwr 4.4.186



6 e #r frfa #F s % (A1) &% o7 LED (fiem LED) 7
(a7) e &t 3 G3ve & TfeE 0T d% a0 <& AT JT HT
famw #%, afe UPS ‘OFF 7@ &far © ar o8 Jf&ar g

fere &t 3 d%ve & AR quT a% g4y |
% o7 &7 e ¥ | (LED dieft) |

UPS 3T 829 &t ‘OFF’ &3 & forr ON/OFF/de/arsa

FITY |

afy fat a1 3 LED (3% 1) UPS #i¥ 328t =t ‘OF P,

FTEEE fRrfa & UPS &t &t af% g e TSI # S Ft & HY ‘OFF’ Tt & | afy a=
w1 & forg, steeye R w ‘OFF fRafa & e w9 LED &= 78t 2 at g 3fira ®zar & f% UPS & a2t
Y &7 i & qraw Fw1E Fi ewwwe wAv E | AT 9R & | 9% AW FROW |, TER FE TR AT AHS
TS HT AT TEAT & Tl & |
Fig 3 FAULT uPS
NOT 'ON'
LINE NORMAL GREEN
SYMPTOM LED DOES NOT LIGHTUP
POSSIBLE
CAUSES
BUTTON NOT PRESSED
OR BATTERY VOLTAGE PCB FAILURE LOAD MORE THAN
PRESSED TOO SHORT LESS THAN 10 VOLT 200% AT BATTERY MODE
PRESS THE RECHARGE REPLACE PCB NORMAL LOAD
BUTTON FOR THE BATTERY
MORE THAN 1 SEC. ATLEAST 4Hrs. CALL SERVICE TO BE GIVEN
REMEDY
?
UPS 'ON' g
LED LIGHTUP by
2
w
Fig 4
UPS
FAULT IS ALWAYS AT BATTERY
MODE (A.C AVAILABLE)
BACK UP LED YELLOW - NOT OFF
SYMPTOM
POSSIBLE
CAUSES
POWER CORD A C FUSE LINE VOLTAGES IS ZENER DIODE
LOOSE BLOWN 'OFF' TOO HIGH OR LOW FA"-URE
REMEDY
REPLACE THE POWER CORD ‘ ‘ REPLACE THE AC FUSE ‘ ‘ BRING TO NORMAL VOLTAGE ‘ ‘ REPLACE THE ZENER DIODE
OK
RESULT UPS TURN 'OFF' 1
YELLOW LED 'OFF' g
z
3
TfRrad : TawEA (NSQF ¥ - 5) - 3w 4.4.186 91




9 umER #FE, A.C S @ dieest AX PCB &t farf &t
T X |

10 39 fAaTRT ST gwH & SR (Fig 4) & d@&e §3f3d &Y
AT & g T |

11 uF d&e & ff &7 aa g ON/OFF/2w/amsa ded &t
amd, st A.C e fge awig Suerer & a1 UPS % smier)
Gelcoiakccll
7y UPS et #ite u¥ a1 |iT 1) Y=o gtar & | &t
et #t LED waiva &t & | 7% Ifa wwar & T
UPS ‘ON’ STEs AT w2 & |

gfy UPS S AT WX &iT T FH & FIaT1 & AT
A ‘ON’ ATER ATRE ¥ Ftear & 3w aA-LED,
TR & STl & | 92 IR Fwear @ F 9% sw s
g F9 2 T T & o AT At ST W FgAAw g
(am) Rt w3 &n |

12 92 &1 gid &9 & &7 9% "0 & ford At & |

13 farst de&t & Aty UPS & Sffg X a8&w ¥ 3
Fig 5 & @gfid #¥& v & fRawer &% | gv fAawr
AIHA ATH STEAATH HT LI FX |
7t “§e g (A1 LED) 33y off vy & &t dev |
T g |

14 d% 319 A #-1 q%ve & off 7 @97 & forg ON/OFF/
test/ATSe ged & FaT0 A FA AATH & [T Y,
7% ‘Hige g A1 |
7z @it A fRafe 7 Fw 32y (an) sfawe Rafa |
F T FEaT

FE 4 : FeEt F qg AT FeY F AfereaTIT FT

dEE A% & ded ® afy enfia w9 F o A o

ATt e wiswar &1 ame #¥ |

1 AC 9TaR &id & e & e ¥ AT 3799 I3 a9

ST /et F fEaifE ¥

UPS gfte & AC wraX &€ &t fawenfora #¢ |

(T T IeeT ATY AT de & FUT & 4 & (T=) &7 & |

q: HATT 2 99 B UF A ®&W W @ T |

T T F F1E AT F SO T AXF FAY, FAT T A

qAGAT & THS |

6 I F FAT F IO fAF AR UF A W@ T |
T THE A T GAAT A FARA A THH T
e a3 w | qedt wi aRafia w3 aw |
SEEAT TERT Ft WH T Y |

7 e & 3t Al (T ST Fen) & fFEEte a5 i
FTH BT |

a 0N

Fig 5

BATTERY BACK
FAULT UP TIME IS TOO
SHORT

SYMPTOM | RED LED LIGHT UP AND NOT 'OFF' |

POSSIBLE
CAUSES

BATTERY NOT BATTRY ON DEAD
FULLY CHARGED /FAILURE CONDITION

PCB
FAILURE

REMEDY

RECHARGE THE
BATTERY AT LEAST 4 Hrs

REPLACE THE BATTERY REPLACE THE PCB
CALL SERVICE

RED LED
OFF . UPS OK

RESULT

ELN44186H5

15 UPS & @=Tad &1 Yot & folg d1ged ded &t & 1%
FfeT srare a1 fAdreror #X | (Seror )
At 28 3F AW AT F AHT AT 2 aF Tg 0@ Fear &
% UPS s 2 | frg ol fiw ace &1 s
AR IoqT 8, at I R *wear & &% UPS st
AR |

16 5t fier LED (d%39) wwadr & fiffr &t d&a F forg,
AT ao F S geT (ON/OFF) g |

17 UPS & @xifSia tferras s &t st &9, ¥ 39 319 &7
Ao #¢ g fod sifalRes gfve #t ge@ staas it 7
FATH FSAT I 7 & S |

8 gfie & Fet &t et & et |

AT

o FT F AW H FAAHT F R T wW

o T F TFEAF G F TAE T HL

o ot SR T wW F FEAE &

o FTH B AW T TG GiAr AR AP ety
Fo gt & fe €

9 ¢ 4=t & gt ferfa (@) R & enfdq &% Sm Ror &
g T AT |

10 fred (FTY) & o1t ofie &t =TT (+ve) fRfa # oY #
T &7 e & Fow (-ve) fRrfa #t fe & g &% |

11 =201 6,5 311X 3 (IUT FH F) FT I FId gC ITHLT Hl
Y & 3 IO F7 F Tt w |

12 gfae &t g =St Ry ofe wavi & forr Sttw &9 |

92 ZafRs : gARIRET (NSQF @R - 5) - stwr 4.4.186



zatwsa (Electrical)
gawitwA (Electrician) - z=dw siiw UPS

v 4.4.187

FT AR AR T F T@IEE, AERAT JX W H® gewy I fHawer wwAr (Maintain
service and troubleshoot battery charger and inverter)

IR : T AW F A § AT qS AT TR
o TF qedt A & At 1 famer st afaii s
* TF TET & I H AR HX AGHA FAT |

sawward (Requirements)
HST AT T
ESIENEE -1 No. T F. &, 4.4.185 F TRet & TG M Afde
i -1No. T TgT F (T )
st (PROCEDURE)

w1 : I A F AFSRAT T St F FHEer FAw

1 Fig1ﬁm#.4.4.185ﬁﬁﬁiﬁaﬁﬁ1ﬁ?%ﬂ'ﬁ?ﬁ
I H |

2 eI T S AT SHAAT T AT dfee & ITAHAT BG
affe i e # |

3 WR dlew IufRAfd T8 & af T FAT # W g T
T S |

4 ARHIET % G et WA & ATITYE | dlees ATSTIE
FT THET FE |

Fig 1
X1 40V,300VA
1"
TEST SWITCH D9
1N4002
D1 D2
1N112 F3/6A d
—/ * - *
A 3 s +
s2 —
0-10A BATTEREY __T
UNDER
* N - CHARGE —1—
W ——
0-60V -
" VR VOLTEMETER
1.5Q/75W
L
L s1 D8
1N4002 D7
e o ZS Y inaooz
ON / OFF -
SWITCH = RL1
° 6V RELAY
AC E
SUPPLY < RL1(B)
240V ======== N/C
—g
e C1/250uF P2
N BUZZER 12v N/O
F2 R1
250 MA RESET
D5 s4 I]:I
X3 SWICH
s :
1l
1l \/
i /\
1l
[]
—
 — =
T
D6 250MA 5
FUSE 3
=z
Z
o

9

w



5 foct el & STTSt #1 (AT &7 9% F¢ afs & T qoF I T ¢, A dteest Rt & fHaat (gar) T2 TR &, at et

ST € A 37 a8t & | Afe &5 dices SUMAT Tl & q4T I8 Fe ATH 3F T | OKE |
FE e | 11 ekt it srear i sita F%, 4R Jedt @ ave & = & At
6 fost deas § AC g9ge Y it &< afs @+ Tre sr=st (OK) TE AT ATE TR H DC Alees 12T ateest &1 20% AT qicest
ferfa & o o € At | femmatt |
7 et ot & st &, 3 giafead & @ set groerde T g (fraffa aiR) & 70% % = 38 aiww
TR AT # g sy Sueter € | afe AC Iuere A€ (FraE W) AER T | (I T F AgAfT T2 F) |
g | 7fE 328 & g=: AT (e ) # AT @<t & wwdr
L e e B e e e e ¥ | o o it 2
FHater giha & ST w9 | 12 S & 9T FA qEA A T§ GATAT FL A1 AGA A
O ACHT ¥ Tt e s A it %, af% vy v v srafor S SISt S0 1 AT X B, S Hetf § St & S

e aTelt AT &1 AT & T & ford 39 9 W ger
3o ST @ | (TFAl H @l FT AT Y )

13 T T U1 X AT SATAIGH ST FX & fordt T8/ 10 STgaoh
& feEm |

F 2 : TeT Aihe A AR w7 3G F1 o

1 199 ¥, 4.4.185 (sex Afdhe) # o= afdhe & 39 #X 3 7 T ZAEET & Gl AT & HA LERIEET TEE

g d T ‘OFF & s |

10 R & efifmett o¥ fava At iR aies & 93 STe &t A
F¥ | IS ATeY i ATH HTH TS1 HY BT & AT e qel &

afsr wret &1 gar @ | (Fig 2) AT =hreT gfarys it I #¥ |
2 9e Affhe Y AU afde ae #t 97T FY | 8 T giawTHY & gt =¥ s e & e 1 |
3 AC FE & St A A A A e A A AT A A A
w@r i 'ON’ F AT 0% 3% ¥ | 9 UF IR ATHA & THHAT IR &1 AW & J18 JAT el Hf A1S
qfeesT &1 ST FY |
4 e R rvege AR, o w3 g A T e -
At AR A P A S A 10 a3 =TIege ITA ETdT ATSf &l TE el & Fae H A
. . SETford &Y Y SEHT H1 TUMCAT HF AT F2 | 28t %
5 eri%mwrﬁjaﬁ%a’raﬁw{msoﬁaﬁ?sa%ww P & w1 T S | S e
e A1 o A T &Y |
° @%NC(W.W)%WQT%}“&W%“% 11 R & gl FX AT AT ANF § AAEA & ford 39 w1
X A Rer FUt At srarer & Jr w1 | g R |
Figz GREEN LED
22
f 1N5402 nzoz Z'ﬂiﬁfw (N; - j‘
A — I nO [
H5 — e
i 1N5402 l - 12“;\7 I;lli é:l *% GVA _{ 29SWG

ELN44187H2

2.2uF,250v
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zatazwa (Electrical) s 4.4.188
gawitwA (Electrician) - z=dw siiw UPS

FE F AT TF T H AT F AR T/ AR & o0 0 =9 @ & s (Install an
inverter with battery and connect it in domestic wiring for operation)

IEA I AW & A A AT TE A oA

o T FX & o geier i shm IR &1 T== w2

* O¥ H T F WU Fe4 & ol IOger W F T8 HE T

o TE IR A FTH F Tl T AR HAT TR F qIA TR F TG FT A FIAT
o TE H WG FLAT AR AT F ATT THAT HATAS FLAT

o q&T AT & ‘OFF’ a1 ‘ON’ &1 9% 6% (=8 Ta9ie & {o1g gwiex HT ILeror F3r |

sawFae (Requirements)

SR/ATIE= IYFHLOT/HIA

o g fhe - +  200W/250V/6A -gaex -1 No.
. OEaer TefFeE faer AT 6mm -1No + Battery 12V/120AH -1 No.
. ® Y9FT ¥ (Bmm 7T d) -1 No. CILPUEEEE]

o A T F. 8 -1 No. + 43MCB-20A -1 No.

.« FfEFr @ 150mm -1 No. « 1.5mm? P.V.C. afar (1/18) am<i - AEARIFATIATT
+  D.E #@¥ &2 6mm-25mm ae oA (RveE) - ATATFATIATE
e T K N - 1.C.D.P f&r 16A/250V 1 No.

o 075k oo - 4% MCB/ICDP20 A f&r 1 No
+ Rier ot gt T 250V/15A SN0 . e me 250 VI16A e
fera & ary
. Ha/EEdT - ATTIFATIATT

st (PROCEDURE)

FF 1 : B AR # FEhE # & g def & ary gelew w amw W wie w)
1 WX H ST Fof A o 94T, o 3T R e aRd 5 1.5 mm?2 A & 6T 3Ee} # A & gt # |

§Y e A Sgeh e A orw A | 6 mor amyfE & A fiw omee qe Ave @ wERE w |
e # I T F 60% AT F AR LN EAv (Fig1)
=R (TF 100w F 3= Y T WK 60W & i 7 Tex wX qifuRes affiver & fordl €1 T SE TR S &
T g AqrR) | AT e B FAFE F |
2 A EfAT A F O A T AT TN T gt o frafew o ¥ B & e 9% e %
3 sreot détererT e ¢ | FOTS T FF FFe BY |
¥ & Ry eqrr e D.P R s st e eiee # Fedt ot 7 e ¢ R st
1 feufr & amw gt e | ST F, AT 3/20 (a1) 7/20 A F ITERT T
3 dE W efud FEA & O @€ W & ow w7, S ¥, AT ghafrea &t @ 3f ¢ avg & =t & |
FHEY ST ST F T < | 9 <Rt TC 7 Ao A o Ft F R Aed afie 0
4 3EET AT S H TF AT & oG &1d FE | e (am) Foehe e |
¥l R AR AT A, R AR F AW 10 Fmar @7 % ke & e A § A9EE o A
ﬁ%mm%qﬁﬁa%wéﬁmﬁaﬁzmﬁ THT ITANT Al F IM6Y 3 F o7 ST #¥ |
T gE AT & | 95



Fig 1

2 POLE MCB

]

AC SOCKET PHASE

—
@]
NEUTRAL
INVERTER
) ()
/El

INVERTER
OUTPUT N
socker

G

7 \V.Y ch
FROMPOLE |
N

BATTERY
CONNECTION g 10 2

BULB

INVERTER INSTALLATION

IS

FAN

TUBE LIGHT
| |
I 1

NEUTRAL (N)

ELN44188H1

e ATSEYE H AT & Aewt & o Faw 1/18 awr
F T FY AT 3/20 AT 7/20 TR FT ITI A F |

11 geX 3Seye arhe (Fig 1) % %7 3eye fae &1 ater o
¥ @fda ON/OFF f&r= & #ee &% |

12 §eT AR¥eYE AT & AC I I H TH B HAA
g AR & FAAT FY |

13 §ex ATITYE ATahe § &=l dF HeT ATRA &g Hacl U af
e daitoa # |

14 $9eT & ATPCYE & Fad TF o™, UF 94T (A) 9 2 fom
AThe &1 TS TG F A47 fF Fig 1 & qefiEd € |

15 FAY F = IJTFHLUN AN Saelrse, 9@r (B) =¥ 3 fim
qrhe & @4 g AC faga smyfd & Fee #9 |
TR ‘OFF’ ¥R WX FH die Al & @IS #ad a1 |

T T A J2 AT AMRY | AR Ae F IH Afobe &
TE ST AT AT, AR e, W, HP gaie |

16 99 RvE H AW FARE GETE AT T I IAE
FgAEA A |

17 qra¥ ‘OFF’ ¥ ara¥ et & g §=iex & daraq
ST FY |

s g faea i ‘ON’ @ &t g=ieX & 2 e #t
&1 AC F1 g faenft e Suseor it @i 71 AC
| J2 ¥, T =1 gl av oft # F3 | (Fig 2a)

ITER 9E e &t W # fRafa 7 ot Rardw i g
AC e st & o2 & & #0 #30 99 #2 an, WW
e | wAite /R ™ Radw g seege w
FH FA WA AT g AC Al aiivm el & &t
TeY fhY & @iT ® SAF A€eE | AT [ |
(Fig 2b)

96 ZafRsa : gARIRET (NSQF @R - 5) - stwr 4.4.188



T
Q
N

MAINS A/C
SUPPLY

MAINS A/C

NEUTRAL |(N)

INVERTER . e -
| |
| |

e 1 1
T
| |
} | FAN |
| |
! ! INVERTER | BULB |
L+ o i OUTPUT [ BULB & FAN I BULB & FAN [
BATTERY INVERTER \ \ ! CONNCETED TO h CONNCETED TO !
——. | INVERTER OUTPUT t MAINS A/C SUPPLY |
- - J - —
chlfTTgH BOTH THE BULBS & FANS CONNECTED TO THE
INVERTER OUTPUT AND TO THE MAINS A/C SUPPLY WILL WORK
(@)
PHASE WHEN MAINS A/C SUPPLY IS AVAILABLE
NEUTRAL |(N)
INVERTER S T A R [l 1
| |
| ‘ !
— | |
. ‘ \ FAN \
| I |
| INVERTER | BULB Il BULB :
OUTPUT \ BULB & FAN I BULB & FAN [
BATTERY INVERTER ! CONNCETED TO i CONNCETED TO !
—e | INVERTER OUTPUT i MAINS A/C SUPPLY |
e S — —
szlfIgH ONLY THE BULB & FAN CONNECTED TO THE
INVERTER OUTPUT WILL WORK
(b)

WHEN MAINS A/C SUPPLY IS NOT AVAILABLE

ELN44188H2

ZafRsd : gARIRET (NSQF @R - 5) - stwr 4.4.188
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zafwwa (Electrical) s 4.5.189
zaw A (Electrician) - faga seamew st qawy=

YA ITEY W€ FT A ATSE T8 A fafsr & e et & F&f # vg== +9 (Draw layout of
thermal power plant and identify function of different layout element)

S I A F A A AT TE A oA

o JHA TR @w@ie #t e F391 i w@ie #F e s i gwmm ww
o JHA YTER T F TAF TR0 F FTH 1 AT FIAT

o JHA YT T & JIAATEE AR 1 AR FIAT A T/ G |

)

smaeware (Requirements)

KIEE
o QTS 3 -1 No. o T -1 No.
+ of*rer (HB) -1 No. « @t -300mm -1 No.

st (PROCEDURE)

s fwew ara faee we A wftrgeit # Qe & S A € SR araw Rew F fafier s # awor w w@w mww
F F H AT FY |

ITaR R A AN FA | T AT H el @ | "aterw wuft geean et Y e w3 aivegstt ®t awman [
iR |

1 o TEY Wi & AN BT FGHT F, A 3 @ exarEd #1 fFEawr AT # A g S oo w7 |
a. HA UF TH SOl @e 4 s¥Aex & fafm vnn & fafed #¢ (30 #) A &aa 2
b. AT JeTEA HHA # gt AT gt 7 fFEe & qie w1
c. @ IaTEA g 2
d. s T T T ferer / <t
e. T FF AT J&T™ qHAT KVA/ MVA
f. sftaer # T e RPM

2 AT TR AT e ¥ PR e 5 TEe A e ATSEYE A Volt
1| 3% Fat a6t ford | T Amp.

et 1 smafer Hz
TTH THR EHT TSI AV Amp.
a_ AT 7.4, feyfor e
b
kS Hied FHH
C &I AT A
d wR S Eex 5 o R & oefer WA WO F AGAEE ARG T
e @A AT T/ AU FIRIF § AT wA |
f Y Fig 1 # sfregett 1 amr AnteeH & fodt uw v
g Fforr emaw ITER T F AT AAAETE ARG TS ia & | wivvegst
o= e Ft IH TRT AT F Q@ TR TG & AT 97 ARG
(aTex dedie Fav) F AR F AR T F+ |
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6 TN &Y AT AFET % a9 fGawon ofie sfiqem aaern
& TH & e ST FY |

7 UTEY R # TRIUA & ATl dtees 3o & A FY |

TEALT AGA I T argar fFsor & /i e
TEAAT A ITINT fFA T TR UAT FAAT & TR I T
F| ZAw AT w |

Fig 1

CHIMNEY
BUS - BARS
INDUCED Y
DRAUGHT FAN l B
ISOLATORS
HOT AIR AR cs
PRE
HEATER
FORCED ISOLATORS
FLUE DRAUGHT FAN
GASES
ECONOMISER TRANSFORMER \AA/
AAAA
FLUE
GASES TURBINE
conL ] EXCITER
COAL ( SUPER O
HANDLING BOILER }———
STORAGE LN HEATER :HFD
~1 VALVE
ALTERNATOR
ASH FLUE GASES
ASH
HANDLING
STORAGE LN
EXHAUST
FEED WATER STEAM
HEATER
CONDENSATE
FEEEL‘,’:\’A’;TER EXTRACTION
PUMP

CIRCULATING —/

WATER PUMP
|
|

WATER
TREATMENT
CHAMBER

CONDENSER

COOLING

TOWER

SCHEMATIC ARRANGEMENT OF STEAM POWER STATION

ELN45189H1

ZafRsa : gARIRET (NSQF @R - 5) - stwrm 4.5.189
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zafwwa (Electrical) s 4.5.190
zawivEw (Electrician) - fga s@mes siv aa@sw

o e e v 1 st s diE s sttt & fafier staerat & st Y 9w w2 (Draw
layout of hydel power plant and identify functions of different layout elements)

SEAW I A F A § AT TE A A

o ETETA AT AT FT THUT FIAT ZHS (AE0S T FHT T HLAT
o JAF TIEGN SATRET ©C & HIAT FT ITAT FLAT

* TEI WE F JAAEIE ARG Ft AA FLAT 3 AT FAT |

Jaw+ware (Requirements)

i
. grEw e -1 No. ¢ T -1 No.
. 3% (HB) -1 No. o Ther-300mm -1 No.

st (PROCEDURE)

sgan foera wifve ¥ & fafvrer =omt &1 3T #29 siR s 9w & Ft @ Aven w9 % fo aftegen @ awdE &
TTE TATRS TTEY R W7 I & AT A & |

UTaR VY # T4 FIA A UEA AIIF F G fAwga qa F @i gren et | aftegst @ awsmen iR |

1 UF EEGl FAfdgsd UEY Wic & [Afsr I &7 Ry &% 4 s=¥Aex & fafyw vnn & fafed #¢ (30 #) A &aa 2

T (1) BRSO FFaR (2) STt exarsA (3) faga Iaae H g AT afgHr F1 fAawer # qe F|
2 UF EESl sfdesd «ic & Amfofaa =seon & qeww #%¥ T 2
AT g 1 3% AT & fau & ford | P - frrer /ot
&= 1 T KVA/ MVA
aew R R afa RPM
a HATITYE TS Volt
b fer 3 T Amp.
c ST aHA st Hy
d wies TFHTECHT FC Amp.
¢ WEW 7.4, S
f da\ P
9 e 5 v REE & U BEgl sofags IEY &I & ASAEE
h ==t Srp ST A A% e s s e F s
oAt |

3 oo AT & AT AR F= fFEwer # Al F AR 3T
o & A9 T 7 et Y | 6 T WY 9T gAEET & Aoy fGawen i sfiqew aaen
F T H AT Y|
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7 gifeaa Y [ 9ia< gawE # siaed @aweT, S siaed
a1 faeft o T A T |

8 TR ATRH ¥ A TRUT ATEAT &1 T H He F |

9 UTER W &I FA LTI &THAT A 1 ATS 1@ | TF qr
FATCId ATAHAR TTATRHAT B G&AT & A1E FY |

10 S99 S(RUE & I G0 & fe@ |
Fig 1 # wfragstt #t ®wer wntesw & ford U= szt
TATRF WE FT Aled AAATHE ARG AT 74T 2

TG FOH FRT 3 T HEA & AHEE ARG H
AR T AT FTRREE w+

Fig 1

SURGE RESERVOR

TANK

CONTROL
GATE

DAM POWER HOUSE

PENSTOCK  TURBINE

HYDROPOWER PLANT

OUTFLOW

ELN45190H1

ZafRs : gARIRET (NSQF @R - 5) - 31w 4.5.190
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zafwwa (Electrical) s 4.5.191
zawivEw (Electrician) - fga s@mes siv aa@sw

qRvl/faaer gewww & s (Visit to transmission/distribution substation)

S I A F A A AT TE A oA

o Y VI F YA FIAT AR grarme ot Refiegmw arg & feeifea s

o foge faaeor @9 ReW & SHHE TIRO0 ® SUFION T q@= HEAT

o TRET T faver A9 R & AT B AAR T THRA ATEA G H G

* I3 AT R IYhE & TRYV TF faawor &t swor w3 d@e HiY St fafRa war |

saEae (Requirements)

/AT A
o gET e -1 No. o FIST - 1 No.
« 9t (HB) -1 No. .« &-300mm -1 No.

s (PROCEDURE)

AT ARETeTt F e TR & 7T 6T VA H 90T G A ST TR & T TET X TR ITHOA F AW, I e
Forawor st @t &t e #X awd § ST a9 R 9 9\ & S wivegeit w geen fafeem w1 aem e w Ew
7

1 TRYY AT fFEw ger @9 8w 9w 9% A1 | BT & 37 F Tee § We A faw @ oref wiawty & fafer amat
PR T e & G ot 4t 3 o< &7 & T for Saseur/ermae & ot & & & oref wfaier
. . A T AFAfaT 71 #F Sravasar et & | wiedl & 7y
3 grafAwe S fawor 9 @ % 7 F A F ITAH AT 3 FoT ST 3 ST ATy et rer A e |
fagett a% giEwHy, Wiy, Afde sFY aaey, CT & . .
PT snft 38 AR 3 ot Breife 59 3| 5 a1 ¥ I&T faawor At & | (AW, favw fawor &
F7)
4 AT FraeT T Ae Y | G G W9 a1 AT AT e
T 1
*. STFIUN F AH ot fa=or T
1
2
3
4
5
6
7
8
6 Wﬁ%mﬁmw.wnﬁaﬁ?wﬁwwﬁv& ¥ wRtEs 29 w2iE Fig 1, 2, 3 3w 4 & fam
T AT F R F e A o w i | T FRET 1 a9 T€ 8 GFaT & | T/ AW | "t
2 Y 3

7 U9 AIRVE @ HET ST FEATY |
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i : 11kV Incomer
Fig 1 110KV INCOMING LINES Fig 2
VCB
1N s
cT
- 11kV
br— 400V
110KV
DOUBLE BUS
| 1 ¢ 1 < ACB
7 7 7 T T
)] { NN < { RS cT
N—\ ‘T'
T
Ve
L_ — TWO-100MVA, VCB
110/11KV.APY,
l_)(_’ "I“ T TRANSFORMERS cr £
Ve o
100KV <y N 5
OUTGOING SINGLE LINE DIAGRAM OF 11000V/400 INDOOR SUBSTATION z
LINES a
66KV
Ve Ve i
DOUBLEBUS 1 11KV BUS Fig 3 11KV LINE
1 | 1 )
T 7 - LA
! ? ? i'] ? ) >,
ISOLATING
2MVA,11KV/415V,
! ! uLJ SWITCH
‘—’L’ ‘—’L’ ‘—’L’ T ANSFORMER
FOUR-11KV OUTGOING LINES FUSE
z I
a1 5 A
415V BUS & W0/ q11kvsa15v
SINGLE LINE DIAGRAM z ‘lﬁ
w
LT CB
/ / / / / DISTRIBUTION BOX
|:|
L
TO CONSUMERS
?
5
2
POLE MOUNTED SUBSTATION b
w
Fig 4
A ————

jam) i fam) ) I P ¢ Y ¢ Y P ﬁ|11
567 5 76 8 9 86 5 6 5 4 10

A:PRIMARY POWER LINES' SIDE

B:SECONDARY POWER LINES' SIDE 1.PRIMARY POWER LINES 4 POTENTIAL TRANSFORMER 7.CURRENT TRANSFORMER 10.CONTROL BUILDING
2.GROUND WIRE 5.DISCONNECT SWITCH 8.LIGHTNING ARRESTER 11.SECURITY FENCE
3.0VERHEAD LINES 6.CIRCUIT BREAKER 9.MAIN TRANSFORMER 12.0VER HEAD TOWER

ELN45191H4

SUB STATION LAYOUT
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zafwwa (Electrical) s 4.5.192

zawivEw (Electrician) - fga s@mes siv aa@sw

FAYT {3 T A9 R & aratas TRy RE E@ N zaE it gewt i 2R ®9 (Draw actual
circuit diagram of substation visited and indicate various components)

S T A F A § AT TS AW FHA
o Y VI T 2T FIAT A7 Al get it e w30
o A QY FT qAAF Alhe AR THF HSHT & ATT AT HIAT |

samsae (Requirements)

RN
. grEw e -1 No. ¢ T -1 No.
. 3fRFr (HB) -1 No. « @A -300mm -1 No.

st (PROCEDURE)

1 I YETF & AT AU HRAT & A h (T 89 LI T
MY AT 78t T e fafws gewt & qie #W

srferas wivT e gEay feert & 2 e & fore @w
R | F & qALH TG MY € |

o I HIET GTAT ITFION AT IAH AT |
o TEEEY &1 fawy fFawr - gt e amar, shaee

fafer, srfdor, HT i LT e s |
CTs ¥ PTs &Y ®9AT 3T I e |

*  HF LI F T@IEE A H ATE AL faotell B =0

e & dg fahy fomT wEvae it o #3 & adis |

o T9 Ry ¥ falt off o= fasg it 3T ar 9 o #u o

dEr 2 |

ST Feer ET WTIAT, ofeT . AT+ o Ay 2 3T EIT aTEdtas ©F & 997 3 qaeeq & qfhe g
ﬁﬁaﬁ_{mﬂ_{mﬁﬁwﬁl F G AT 30 AT Tl & AT AT ©IF H of S

ARG &I ARET F |
ArEatTeed o fersa | e Fa 1 afimer i argefar
¥ ot & Rrfy | Fow "oyl & o fsw s 4.5.191 (Fig 4) Rba
e . ARG IET & 3G |
3 F BT HT AT AT Ik TTATEHT T AT THT THT

9 afies vEvEd A aoerr &y f&afyr |

o ORI H ITAHE e e fFaer & i o fafyr
FIATE R F

3 3w 9fSters & T S &eary |
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zatwsa (Electrical) v 4.5.193
zawiwe (Electrician) - faga samew siv qawsw

A Tt qorredt & fafier srarat Y ge=amm # Y Aeee W &t aut #¥ (Prepare layout plan
and identify different elements of solar power system)

IEA I AW & A A AT TE A oA

o WY FAT HIA FT JA FIAT AL T {Aega AT FHIAT

o AT A A ITART R T AT gewt i qea wwA, ffEa # st e et & o
o WY I TAF F AAAEIE ARG H qqR FY A FTFLAT

sawward (Requirements)

KIEp

. ;—lé-rl- sﬁH _ 1 NO ° siT"T - 1 NO

. e (HB) -1 No. @ -300mm -1 No.
st (PROCEDURE)

TR AEE & IT TAT WA G TNETSAT FE AT T & AT qFA & | T2t 9R Fowge F & R awon w5 vwor /e
AT TAF T F FET FFAAET

AR VYW W T4 XA & IF AGINF Kt IN (Aga d0F § dEia at geen FEet e ¥ anege # awwmn
=t

1 T ST AT TH U ATY A IT G4 % [Faon &1 A 5 A 49« % fa@ faaeon &t de &% - A%, dieewr, e

Al Tt |
i & # aEaT KW / MW 6 gfT uEfa &t Ale F AR Afwaw ASeye &g AR
it e KV Gﬁﬂ?ﬁﬁfﬁ'aﬁé@ | | | |
i sreeitfie st oite afde &1 Amp. :?::?TT“%’W&WW@W*WW
strﬁzﬁ?mﬁqg?ﬁwaﬁ T AT I 8 & 2 f&F &<l &t ST &@¥ ¥ a1 FUY Fel 9 ;i
. ] frar M @ |
3 29 1 | I FHAT At & w9 | 9 S S e T |
Faer 1 (Fig 1)
F. . TTH ®T ATH R wE/ Fig 1
IEHERECE -
SOLAR 12-400VDC
1 i 49t &7 EE EER T _ ONTROLLER -
2 et &t Fe i fafer SOLAR 3 DC/ACINVERTER ~|DISTRIBUTION }g &
. PANELS BATTERY == 121?)\\////:% PANEL
3 IGREEIRITAR] MANAGEMENT — .
SYSTEM §
4 azﬁ TYPICAL SOLAR POWER SYSTEM DIAGRAM %
5 | DCIAC Fwex s o< & Tl T S p—
e Fig 1 # @i¥ 31 &9 & A(TA & AAAEE AT
6 fire wmm & forg R & ot sfegsit & N
ez e 3| sfregst =t v T ST R T e 39 T AR
4 forega faewor & for doim % 3 sitaa g Sare i ate W*Wa?ﬁwwaﬁ@ﬂﬁaﬂﬂﬁaﬁ?aﬁﬁa
X | GIT FT T I i |
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zafwwa (Electrical) s 4.5.194
zawivEw (Electrician) - fga s@mes siv aa@sw

UTaR FAT TR qOA FF TR H AT AR F R EE Al st i vg=mw #2 (Prepare
layout plan and identify different elements of wind power system)

S T A F A § AT TS AW FHA
o I TSl IR I # IqANT o q g A gewt & qg=e w34 T GEt T WHor wIAT
o UIH TSIl HAN F AAATTE A H AT FIAT AT ARTIT FIAT |

sawFatd (Requirements)

qrEn

. gidar sfie -1 No. . s -1 No.

« 9f%rer (HB) -1 No. «  eT-300mm -1 No.
sifrar (PROCEDURE)

FeTH foera Samew F & faftrer aeor &1 9o FRE AR TEE TR & F it W asE & fog afvtegst @ awdE &
TR ST FEH HOTHOT 9 A AT Al E

forge oifvr 3 & A FA | qF SEE oW e @O @ watta o geen st & aitegstt wt s s
AT AT AMRY

1 waq S A qaT qEE G @60 W A0 AR §6A & 4 @6 F af s ofea R Saed wew @ |

et it e | 5 Y atedr F AT v & Fork AT & = (rpm) A
i e AT Ear KW / MW e ¢ |
i TIeYE Atee KV 6 eXaTEA % (T § S/ Y fawvars #i 3us vew
F e HY |
i STferRaT AT =T Amp. . . N R
7 wEfAE SATIET TaT Fel St e
2 9 9a9 @ [ 69 § Tgh ST B T8 HY St e = | e 71
e fafea w3 | , .
8 IUAT AT § Ua Foll LI & TISAATIG ATE T I FY
3 T 1 | STHIUIN & AT Y I FEAT H Ioi@ FY | T AT T ST A AgIvE & gEe AT w |
&t 1 Fig 1 & STtegeii #t AeT=y ANTEYH a1 #3 & fog
®. 4. | TUHTOT HT ATH/WET w1 A | v Reor/ant TaR Tt MRk Fe W OAEA qSAEE AR 9T
o T 2 | wiireget S E gRT 39 T HEA F A
1| e et e T AT T e e A e
2 e arm
3 | e .
Fig 1
4 - ISU INTERNAL
5 ECIFGRCDEEY N GENERATOR @I
6 %W'&%EFI_SE(RU) GEARBOX%
7 ATET Frd ey ?Iﬁ? (LCU) GENERATOR [—{
8 | I Flee THEBRIY
o | st e (501
10 | =X
11 — TURBINE CONTROLER é
12 ﬁlg. TYPICAL WIND POWER PLANT é
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zatazwa (Electrical) s 4.5.195
zawiwe (Electrician) - faga samew siv qawsw

T F U @R 49 #ogEgT wY Y S (Assemble and connect solar panel for
illumination)

IEA I AW & A A AT TE A oA

» TF 99 & forg Sioft, aemTaR S aem & o sawas a9t A o S # Y Tt S
o @ | saws fRafa @ =W 59w LED @9 12V/3W it =tie w0

o A9 H YA | TTEET aF Alhe T TR FLAT

o AT FHT THVA FIA 2 FET0T FeT AT GIAT STV & ATT UGAA TS H TG HEAT

o T FAW AT T & MY I A G Ft ETA FL T HAT

sawward (Requirements)

AR /STHTT

o ool fre -1 No. o 9T 3T R & ary LED a1

o T e -1 No. 12V/I3W -4 Nos.
S fer fore & -18e o a9 UEYT - ATITAHATIATT

e -1 No. o FETE ITET - ATAIFHATIATE
A o U ITET - ATTRIFATIATT

. @ & 0.45 V/57mt. 125mWicm? - 540 & ::: :

e FAfFew @ 1 sq.mm PVC #fad - Amawashdrgane . i AC )

o U f&rw ¥ ary A . )
(FH 2TET a9 F) 250V/5A - 4 Nos. . )

* I I A A e e . M8x25mm & _ STAETATIETR
FA & forg I9gh T - 4 Nos. . e e A )

st (PROCEDURE)

FEF 1 : TH G T QIR FLA F (T ATa9TF At N TSIT H1 IAOET F

(7= & fF @ #1 Siwst 12V 3T g 3W ) 250mA &t a1 et & forg stravas s e @ g
1 Sff wqe & atee &t @1 den & i w5 | _ TF A F fom A A s
T AT A oF T a9 § F<
=oft FE # &t # qE@AT = 250mA
Afer (LED o7 % 1fe 250 mA) = “cons
1cell =0.45V T 57mA =438 =59ge
-2 274 e enfewt A g, 9 0% P A g st
' FNE G TF FARY AW T d« AR |

27x0.45=12.15Va1’§?33@3rﬁ3@ﬁ§q0.15v3¥ﬁ%ﬁ
w7 & foram @ & 1 (0.15V @At & o o =)
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FE 2 : W AT Ht FEAA FY AT AR TS FY

1 T Al FF THgT F AT A9 S I 57T HT G
AT | (27 & =it &7 | &) |

2 #oft @I % 919 TE A9 FE AR I qER 79 7
aFifora #¥ o & Fig 1 & gorfar @ € | 5= amafin w5
e |

3 I AR UF A AT 49 A0 |

4 B 9T INYH S H §s AR 30 B T ST F JB1
= % @i g # Qe g9 9% amafaq 8t |

HE 3 : AW qUT N T F BT wW

1 Fefr = dent & ford e 3t & e Toreis & Aot a9
&, ot e et oY feafar st aar ol | SRt et o '
FAT B =TI FY |

2 99 | 7 a1 i e AR J% @ T &t e |
AT Fit wigd e i gae @ gatey g PVC

HSE T AET PVC HFUT & ATHRA U7 &1 AT Aehedl
2

3 = e & a1 o @l F SewY &rfud w1 AT
arfar # s qof & |

F 4 : BA F FUT AT GAAT FT TAAA HL WA FL

1 ®IX 99e &t W7 8 ST Y76 S F 499 F2 |

2 gfafeaa & & &% =t &0 Gw o § =nfia G
ST JET 9T H It Iid FEA O S 9 g5 A
stferspae faeort safaa et |
AT At wit =it #34 * oY 3q § o 0 a9
T F WE 97 gF A fReen awet e 7 s
TEAT /9T & |
T U9l Ft TA IR AYE w9 A A0 Wog ¥ fhe fw
AT qHAT & AT IARE BA T TH A w01 ¥ fbe
S et & Rred gl @ siftrwew et o s=
w fiw @& |

3 Fig 1% Sga™ M8 x 25 & &% 9IET o S a9 95T &
T THT HY |

4 " FIC TET A dF T B M8 x 25 F F qErdr
FF | (Fig2 & 3)

5 3t fha aged & o 31X 3% Fig 4 % e I & a1
qiforee & |

Fig 1 5 GROUPS IN PARALLEL

Tl L LS &

27CELLS |
IN ! /

TRPT99

SOLARCELLS

AN
oV

N

ELN45195H1

T doet it @i F39 Fi A @ e a9
& a1 §2 ¥ I R 9T MY Tt sy W I A8 aeen
TRY | T8 B I A6 ST AR |

4 faEft ot ofaw |fde 3w (A1) e afde v F o amafar
FT THAT X |

5 T9a % afiAet & Tl &t gAY AT o F {0
qrees & AT |

6 A F FAIA FL AT AT TG FA & ford = wmv
T #Y |

7 3 HE I I AGIIE T ATAGH T FA 3w grod 2 |

Fig 1

ELN45195J1

Fig 2

ELN45195J2

108 FafRs : gARIREE (NSQF @R - 5) - 31w 4.5.195



Fig 3
) é

ELN45195J3 ;

Fig 4

LA

Fig 5

ELN45195J5

ELN45195J4 ;

6 Y& X UF 99 1 79, Fig 5 & FgET 49 F He A
erfad Fe % fore 2 greaeie &7 S FX (ATaETEr avd
I A g <25mm & 30mm & 3 a1d & & W) |

7 WS F 7S T q9T 35 FoH 9 @A FY

8 Fig 6 % AT 49ell & &ta § TeX Forer oy Heh
e e ¥ |

9 eferwaw faga oItk #1 Ieamew T #A & forg Agerar &t
5T & AIX 4l & ford Tad =37 07 / ALY FI0T &7 T4
F |

10 fgferr wofim &t @em™@ar & ®q = &g 90 |

Fig6

ELN45195J6

MID CLAMP

11 %9 FT & G &6 & ST FY A B & FIT A€ e
& @ s % Fig 7 # wefia & |

12 99 FPREF & FF A AA FF |

Fig 7

INSTALLED SOLAR PANEL AT ROOF

ELN45195J7

FafRsd : gARIREE (NSQF @R - 5) - stwm 4.5.195
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zafwwa (Electrical) s 4.6.196
zawivEme (Electrician) - swafmm s Rftemm

et §t T Aiew ¥ F forw HT/LT «mgwi § 3o 29 ate Sgeeet &b ST &1 STWITE ST
(Practice installation of insulators used in HT/LT lines for a given voltage
range)

SEAW @ I A & A § AT TE A qH6
* HT/LT Q129 TR & THIRT #1 Tg= HeAT
o HT RO aEa ¥ St eTE Sqae &t wAiua 2T
o LT Rt ardq av e erdw goate # wife #34w |

sawward (Requirements)

Y ¢ HEYI AT -1 No.
. gedE FTERT @Y 200 mm -1 No. " -1 No.
« DE @Y &2 6mm & 25 mm -138e : &‘TW -1 No.
o FHENHET T[T 6mm & 25 mm -1 . ®/OT AR -1 No.
o T U -1 No. : Wéﬂ"’-’ - ATITAFATIATE
. owE AT AT & WA 1/2 kg -1 No. - fafew 14 SWG Tt - ATATFATTA
. @ 6m + ACSR =Ta® dTX & BIC gHhs daTs
+ S % 7@l 25 mm = AT 15 m e - 1 No. SEF 1m (SRR ST aAE) - 3 pieces
o FET EET 25 mm -1 No. .+ #S T - ATAIFHATIATE
. FW 500 V -1 No. + RiE TegHifeE 2 - ATATTFATTAR
SN +  ACSR 9@TET ITeT® 9% A0 F¥A

% forg S, greTTs A - ATAIFATIATL
.« 9FA FgoreY, A 1kV -4 Nos. . o )
o O ggeteT, T 1kV -2 Nos.
wtwar (PROCEDURE)

F 1 : LT X HT 99 & qatest & qgam

1 Fig 18 6d% ® Weffid LT X HT Y& & ATEA $qce<l &t Flg 3
TeT |
Fig 1
PIN INSULATOR % 2 dicesT AT Y I3 & ATT 9 1 § I A1 forg |
o 3 AU AEVF § THAT A FEATO |
i
° S
I ]
( o )
C D) .
N g
SHACKLE INSULATOR 2
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Fig 4a ,
Mg b
% Fig 6 _
= £
Fig 4b :X:
} §
:)‘7 3
§
T 1
e FATAF T A TRA H HAT gAY 7 SFIH™
1
2
3
4
5
6
F 2 : HT ® it e it wq1ia &9
ot Freaw @ES SR &, @ Te STeA o, @Y 9 w 6 waﬁgﬁwwﬁwé&wﬁﬂvﬁwm
FTA qHT TF GIEAT A< F ITAT FY | lg@wilmgjﬁwgf:;ﬁ
F TSR 39 q¥
PV A R T AR, e WA g o ST et e A, A I T A e T
T F AT F9

IFFT FIT G A F2 |

1 T aeC B THS AL @9 I {ET A A |

7 Fig 1% AgET 'C' Fi¥T & T #19 ¥ I Aol 3gAe<

2 O & ATAF N Geh HL, ARAEH T AL HIT AR TS AT F =T F3 |

AT HF IS | Frereh T Grerars @ | (e Y o"rg + 1t

&)

3 9o SgeeX H AF FX b a8 &faued Al T | U 0=
FGAeT & AT F | (AT A FEAHI TAT(S)
4 9% 3gAeY &1 3Ifa fRfen 8 soat 08 adie AT aus

AT F TF T

5 HeE® & IEr Thed &t Fe A MEe TET a97 &9 4

F AFT & "G T T3 |

Fig 1

T 9T FH FIQ TAT, {3T it {FHaA @ T2+ & forg
AT Ft AT ATYHT TSTEF THE 2 |

ELN46196J1

SHAKLE INSULATOR MOUNTED IN A “C" CLAMP

FafRwd : gaw e (NSQF X - 5) - stwr 4.6.196 111



8 ST T §dE & "iaw aTell AT HF AT HY A GiAad
& % 7% w9 9 X & | T & AT & Ty w wE
AT T F gAY B F A T A T |

9 T # O.H. 9T &t T & gIRT 3 & e Y Faw
FT FE, A ATAF AT H B ATH TS9 dF I |

TUH TR ATA® H ISTd T9OT TqF 1 R & 39¢
ISTAT ATAT ALY, AT HTE ATHIT LT & ATAF BN
Tl #3= @ S=ET =iRe |

Fig 2

150mm

10 TURNS

ELN46196J2

BINDING OF A SHACKLE INSULATOR

TEf | ATeTE Ft q(Ud qHT FAL AT FE TS A AW
AT 1 HET AT A @ ¥ | BiS §, TIE ATAH
¥ ifew B @ BE |

10 =T ATEH ATAF & HIL ATAF & AT S % AW &l gl
FX 4T % Fig 2 & gortar mar 2 |

#F 3 : LT a¥ fow erdw dgater ®t wifa &3 |

1 fosdt gfEar &1 9 #3d g0 e 7 =98 |

2 A@F & IIM AR T dgee? W W | gAY T &
ATAF F IS AT G &g Fe a8 T8 F A Fraw &
gad H FE |

3 HiSET @ & w9 AH 9 O dgeee & et w1 |
AT W F & At T A FT ITANT FIA H A@EEHAT
T T | Faw T H FEEAr § & G w=wrw €|

4 o dgaex ® fAaiRa wiwar & sgar arg |
U TAT AR ATEA AR F A & OF & U F =
=ty |
T[S A(TAF €T & AAGA AT ALY |

5 T FNT ATAF & JHA S S B ARG A% &

I UF gAY & fauda e § ques & sty =,
s % Fig 3§ waffia & |

Fig 3

ELN46196J3

11 sifow # 90f o% 9 & a9 5 T A fgete] & g |

@ AR AT diew B @ Raws N e |
T4 4.572 m & FH & T AR |

12 Fue & A & e @9 & 7" Iav |

ATAF a¥ *F T TS AT H AT FE at g 9T
et 9 % &t quT TrEe g =Ry |

JwfrF T & T FA A IS AR H A IR F
| AAF F A F (G T F g F TG AT /@
g 19T % Fig4 & weffm 2 |

Fig 4

ELN46196J4

T ATH A 15 I TUS F qraF H AT B IO0
|

AAfh &7 & kel STEA aTel AT Ht F1E & MY T8% IS
ot & Mowy s @

3T 1 A & gAY A & O Sty 9 6 Gtk #t
HEETSIEEACARC 1l

TS & i IATA A TE T B A B | B AH
U FE ITHRLIT AT AR ARl BIET AT ARy |

u% 500 V alee F TR #1 FeT9al & qTeAdl & 7T &7 A
ATAF qAT 31 & A HT AU IOTEH T FX AT 9
A 2 H T FY |

112 ZafRsa : TARIRET (NSQF @R - 5) - 31w 4.6.196



g 2

aieror & g
R F | /A AT FT A
1 ATAFT & T FTGATA foreeq Megohm
2 7 ST TUH ATAF & A SN Afaere Megohm
3 7 oY fadtw amer® & A dgaee gfawrd Megohm
fraeor @z # Faw af T A S ik qetE A oft RriaRerd it o+ & wzd a8 "enfa ww
R ger G T oo daeeEs gt | il % 7z @dw 3T & g ¥ st @it geem SumEt @
e ArgA & ford gHET W A 1M J afiw RICERES IS IC S Ll
gar =Ry |

10 Teel AW TF ¥ T AR HISET TS ATRA H S TVACS
ATEA & FAFIA TG FA & (o7 S T ET3C HLeh qrg
FEX AF & o o T qwEE g F oA |

At : gaw e (NSQF X - 5) - stwrm 4.6.196 113



zafwa (Electrical) v 4.6.197
e (Electrician) - s v Rfgemm

qRYT SR faawer quTrelt w1 U 3an st @i (Draw single line diagram of transmission
and distribution system)

SEAW T A F A § AT IS AW FA

o qRYUT TF fAATOT TOTRAr B 9 JHIT 9T AT AT TqR Rfa wAr

o qRE X Fraer qorelt & srgwiiE IR’ AgRE SUSKON W TEE HA
o JR=TE F AT FIAT, TR AT FAQTOT O FT Thel AT ARG 9477 |

saEae (Requirements)

AT THTOT /AT
SEUIICS -1 No. . TR -1 No.
aferet (HB) -1 No. .« @-300mm -1 No.

wtwat (PROCEDURE)

AR ATt wt (e & qRET SR fAAer ATEA Tt & WO 0¥ & o1 @%d € WY 98 SURIOn & AW, I+ fanw
Forawor site Frt i =rEn #¥ awd & | qiRegEt #aw e 9w 1 A qw g st @ oo w9 & AR we
Eall

1 Y e AT T a9y f4a¥or qurelt % &g ¢ HT 4 f¥r Ry &t A #1199 F e § gefia o gfawry

9T {10 | s amiweam A= |aw & & &4
2 TR AT AR AT ST & S v A qe ITF AR T & fordt Faaw orf wfoaty i
FY | srfafia a9 & SrasEsEar gidt & | WS & qe Feee

A & ford ugw O 9 AT a9 s # e |
3 foRpa SeaTew & dw ITHIH famg a% aRur s fFawr

Sorreht 3 Frfre ST, O grErR Ered aR R, 0 oo St ¥ for Saer 1 (Ar e e st )
ATEEY, CT siY PT witfe 41 weame % site Frfeeer % | At faereer syorreft & forg darer 2 & frereott A e A |
e 1
foraor @A ot
SUFII T AH gty frawor -

3
pY

0 N O 0o B~ WODN -

6 SUET & WA HT qAT N0 Y G quT faaer
TUTTEAT T 3Tk ETRT AT {36 T3 & &7 Tobel T 3TRE
el

7% Fig 1, 2. ¥ Ram m s & sgey & a&ar 2 |
TH AR | "t R w1 3d |
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T 2

fraor @A gome

F.4. ITHIOT FT ATH fstw fe=or FH
1
2
3
4
5
7
8
Fig 1 Fig 2
110KV OR 33KV/11KV
GENERATING STATION SUBSTATION
11/11.5/112KV ~
FEEDER ————=
DISTRIBUTOR
11KV / 220KV ——1 ——'| TRANSFORMER
11KV/415V,3D A/ A

PRIMARY TRANSMISSION

2207132 OR 66KV

RECEIVING STATION

SECONDARY TRANSMISSION

132 OR 66KV / 11KV

SUB STATION

PRIMARY DISTRIBUTION

DISTRIBUTION

TKV/415v SUB STATION

SECONDARY DISTRIBUTION

415 & 240V

CONSUMERS

TYPICAL AC POWER SUPPLY SCHEME

ELN46197H1

DISTRIBUTOR ———=—|

é

CONSUMER

é

e

t SERVICE MAINS

TYPICAL DISTRIBUTION SYSTEM

ELN46197H2

FafRs : g (NSQF @R - 5) - 31w 4.6.197
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zafwwa (Electrical) s 4.6.198
zawivEme (Electrician) - swafmm s Rftemm

f e feE afd % fow aew Y gawr F@w eawar w7 (Measure current carrying
capacity of conductor for given power supply)

S T A F A § AT TS AW FHA
* 3 T STEAT ATAHT AT qraT, TeIHITaw X st g &1 qeam=en Y a9+ #30
o FihT FT FATE FLAT AT ATAF & AT FIE BT ATIAT |

sawward (Requirements)
TR /STHT AT awTst
gt ger e -1 No. o fert & ama ot @ 91 16A 250V -1 No.
wHtex M.C. 0-10A -1 No. . 328WGWH’WTWW'%W,
Freedfter M.C. 0-15V -1 No. W:ﬂﬁ'{ﬁ'&]’g‘@mw -10cm
fReteee 270Q 2A -1 No. o FARDT aET 2.5 sq.mm arET - ATTSTFATIATE
o AT 3T 9t 12V 60AH -1 No.
wfwar (PROCEDURE)
1 32 SWG atar aras, Tt e ates A1 firer eng aree 6 fecaifEdatesicsea i W |gwaaifa s (sfdg
g&F 10 cm @aTg % =[AF F 997 FL | F FH F2) ¥ ¥ TeAF T A9 7@ A8 E qFqAT € |
2 T Fig 1% 9Ig®T § & qIE T FAae FY | 7 Tea FY, AT ATASF TSl gedT & Al (REiee &l qTei9r &
_ BTE S H AL A TGTHN 9 qF (% AT g& F oA, T+
9 sefire fiext F aEE F A A e 1 F ot 7 |
B°“"°\‘ SWITCH 8 e &< fF aE Fror # Aferaw &R gEq ewdr e |
/ AT =Ter E geat 2, A ATE FANCTE FFA HL (AT)
P ._/i @'d'&aﬁaaﬁl
j ""Cﬂf’;"“ ?;‘\?EEARZ 9 UegHife AT firsr ang & ATew F FET F AT F,
RHEGSTAT M;fsv =" AT 2/ AHT F O ATerB % forg srfereher™ LT T2 &THAT H1
T & s F fordr frer = #t ateed |
U 10 it A A Ao A A 56 S srgRe R |
3 Fig 1% 9igar Retede, orfiex aleedies diX dedi & daifora
£| ’ 11 a A9 % e #1 ATAHAT GRT T& &80T &

Amp
4 ReEiRe #t #ice daferdt # v (srferman gfa<re fRrdt =) b uepfifem e A sfowaw aRT wT awar @
A f&rT ‘ON’ ¥ X uHiex, aicediay & qre=isl & 9ic Amp

ST F S 1 o A c firr arg e A Afwaw oy T8 AT S
5 feiee #: gar & T ferfa aw o oy uHiey, aieediey Amp

& TTSATHT &l Al HX MY g2 eao 1 | 3ifeha & |

29 foufa § =rets 79 21 A @ T2 FOAT T ATt B

frmmaT |
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wA. e &t qistiew TAH T FEE GRT
Fiee fre | T
£ £ £
1 X X GIEL
2 X X
3 X X
4 X | X Tt
5 X X
6 X X
7 X X fer g
8 X X
9 X X

X' Reire & fafer a5t &1 gim w21 € 9 R
T IIAE a1 | Aoy Tty &t gwrian & |

TofRred : TawEA (NSQF X - 5) - 3w 4.6.198
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zatwsa (Electrical) v 4.6.199
zawiEa (Electrician) - st s Rfdemm

e TR, S Wi aHuTE YRR & ggaedl W SR i (Fasten, jumper in pin, shackle
and suspension type insulators)

IR I AW F A § AT A€ A qHhA

s 9 TR, IFA TER AR T TER F IgAe F1 T AT
o M TRER & ATy WE F HE A 9¥ AW H AT

o AFA TFW F THACT TT T HF FOL=T

o TEIA THFR F FHASY T¥ TR KT qrew |

smaEwa (Requirements)

SR /ST AR * el T ST -2 Nos.
$gede FEHIA SRR 200mm - 1No. « O S # dgee -2 Nos.
DE &% &2 6 & 25mm - 1% A LR CLERL - ATARAFATIATE
AT AT 25mm - 1No. « fafSr aw 14 SWG weHifam -5m
AHST FAT AAH HT Fore 1/2kg - 1No. * ACSR=Te - STEIFARATIHTT
e 6m et - 1No. © TR -1 No.

. FERET 150mm - 1No. .« FA - ATIRAFHATIATE

iy + e AR ateE - SATAIEHATIATE
HAIIA THL FT geACT - 2 Nos.

wfwar (PROCEDURE)

F 1 : R geey W SRR & At

1 Ta q¥ {Er &t ey, A ST it dIdT Tohed it 2 MES
T AT WY Fe F qHhY & Al X 92 |

2 HISET Ea FH HE ST 9% 07T THE % §ete? F (had e |

3 Tie THMHIEA 3 & g7 U7 $geie T &1 e & ¢ &f A |

4 ACSR =ei® # I3T4 31X 30 @ A O sgeiey & §i =
™ | KNOT

5 o ggaex & @re ¥ ACSR A & fasmd ¥ ga¥ ge0%
F PR fEuT & g ar #& d@ia F o w e | @ ®)

6 TATSET 2 m HieX FdTE & e aTel aTe HF o, AT g1 avh
UF FHE AQTE H A BT, {7 gcie ¥ & & TR AT
Fig 1a % A 3G9 9¢ & a1 a9e |

7 U AER A AR & AGAGAT § TF TS aAret S@r 5
Fig 1b & wefifa & |

FE H A(AF T & AAGA ST A7 |
8 amfew ant & ¥eh B &t faadia o # aga FeweT &
I AAGAT § FEFHT a4 % Fig 2 # femmam mw € |

e et fw & & g g TRy | wet famew i wiT 3 € | 98t 9 ACSR aIa® #t
e dgctee i 7w W Tid # | Jw ¥ Fig 3 # gwin
T

Fig 1

ELN46199H1

Fig 2

ELN46199H2
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Fig 3

ELN46199H3

FE 2 : AFA FHAY T AT H A

1

ga q¥ {1 FIfEHTT AT ARTIF AT a18 F ST F The
w w2 | MEE TS AT T < H dAHT & dlel 7 =8 |

FH AT ¢ ‘C’ FAF & T I&e 3gele? &l (had FE |

ACSR FTe® I e THIIH &7 & a9 siet % % 7%
TgeT H T FIAT & |

Teas g #E % a8 O.H. 9% & Y&t &1 3 a¥e a iy
MY AT I WHT & TE w1 qr f&xfa aF I |

ATeTF A H T @ T AT Y HT a2 & 3(d A
ATF 1 W & FH 1 m A« SeA =0y |

AT F TGACT & WIA ¥ AR AL ST A A H AT
YT Hiex aR B § 9T % Fig 4a & 4b # wefia & |

Fig 4

S S S S SIS S S NS S ISSSSSSSSSSSSGSSSSH

ELN46199H4

#F4 3 : feew TR F THHeY W SR &t St

1

T q¥ HIel & fEHT0 FIT TET FT Al Thed & forg F2 |
MES T AN @AY 8¢ & a7 der ¢ =e |

T ATH q¥ fAciad sgeie? #t o #Y |

T F B ATH (RIAT TF AT F BE AL & qre B
Fe |

ATAF H a1 FATH & a1 9 |

FAW 9T HC TF Al B QLT dAvE F 79 |

e gt § ACSR =1@% #t 14 SWG & uegfafaas
AR & AT & ard s % Fig 6 % wefia € |

9 AT ATHE AT 15 AYST T ATEHT e & TiHaAT FHF qof

F

10 rfafeh e aTer AT &l HTE Y THS e I MY &t

F A FT T |

6 ACSR =T &t @i 100 & 150 mm a% 14 SWG &

THHFEW aR & aERT & que & Awgdar  arg |
(Fig 5a)

7 ACSR=m@® % Fig 5(b) % e sty R 7¥ 71 i

faw &4 & F F W A
Fig 5 -
q K
(| .|
{ (&- NN ||

ELN46199H5

R =rer w1 e fFeEea e i qaw aiwew
Y @Al F ford 4.572 M & #/ 7€ g1 =iy |

Fig 6

SUSPENSION
INSULATOR

ELN46199H6

LINE CONDUCTOR

7w A Ot A S o e RS |

ZafRsa : gARIRET (NSQF @R - 5) - 31w 4.6.199
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zatwsa (Electrical) v 4.6.200
zawiEa (Electrician) - st s Rfdemm

gl e H Rt | 240V faawor somet & forg Rt dar arda 2g @ w®i entva #2 (Erect an
overhead service line pole for single phase 240V distribution system in open
space)

IR I AW F A § AT A€ A qHA

o TR Ft GIT FA * T TE W TWE F T0H FIAT
o TIT FIA TG EH F THR F AT

o Ta X HH AW K w4

o TR F GIE AT TR KT G FAT |

sawFae (Requirements)

st/ . M.S. e qreA A A

« D.E. @Y &2 6mm & 32mm 18 50mm x 50mm x 6mm ST AL

. AT @ 200mm -1 No. 240V #7 fag s A & -1 No.

+ 2 SIE F=EE 300mm -1 No. « ‘C F M.S. SEIHEHATIAR SATHR

o GRET TE(E@T W FF FA ) -1No. #Y 7€, dice A I F AT Y

. # AT 2m & 40mm =T -1 No. « 9 SHST AT AW, 2m <A, 300m

- T ~1 No. =tsté Sem Hier -1 No.

o RrEST -1 No. Howe, e, e dea fw senfe

9 gfF uTT afka -1 No. TR F ATER F fewa @ - STTAFATIATE

- o AT e A <A 15m e -1 No. * & T (ST ee) -2 Nos.

- &R awE 5009 ~1 No. © & TR T Al -2 Nos.

S S _1 No. + Cl®ewe -2 Nos.

o aig &Y dier -1 No. A -2 Nos.

-1 S 1 No. - H.D.G. & AR (& aX) 7/16 SWG - 16m

ST T -1 No. 50 x 12mm ATES M.S. 7€ diee am@< & @19 - 2 Nos.

. Few -1 No. .+ AT -1 No.

el * HEIRAT T IUE FHeE A -4 Nos.

+ IJIYTH ATHY & AHS! & JO8 | FAie & A1q

. TEEI/RCC/aATET/EawR @aT 6m dar -1 No. w3t ¥ o ot 2 e & g A e,

wfwat (PROCEDURE)

1 U % fawTe & AT I¥ 3R & 79 @9 F7 =79 e
% forg smre #7 T wW |

2 9 F TR HT 99 e fordgwl & @er = S g |

(Fig1) L. T
3 ®@d F gadd & A F JAAW 3 AT AW & A(F T g > soe

A} FATE FT ST 1/6th IO TELTE FT OF TT AN CROSS ARM F
4 1:2:4 (TF 9T HHwe, I AW /1S I a7 A AR AT | ARM STRIP

AT e & a7 7 15cms. SIS a% 59 (T & 37 T3 & ZLEEEL \

Fig 1
PIN INSULATOR — RS JOIST RCC

POLE

SHACKLE
INSULATOR

[

2cm AT g1 # For) % ST | e H T dAR FY,

‘1_{ é’ | TABULAR
(A) (8) ©) (D)

TYPES OF POLES IN OVERHEAD SERVICE LINE

ELN46200H1
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5 FIC B T F AR T4 48 5 & FAAH AT % forg =aterd
g & forg (&< e % fog) sie & |

6 e F ad W T & O 99 W F @ |
7 e H Wd AT U UF ogad @19 g9 & @&rHT w7 |
(Fig2)

Fig 2

ALIGNING ROD

BOARD FOR THE POLE TO SLIDE UPON

POSITION OF
THE POLE BASE

— |

ELN46200H2

8 T i o A 5/ TS & I T@ aTieh @d 1 el f&war
Tee & fy T |

9 a & fAud R &% 7ed # U avw faudia ffow & st &
q@q & oy |

10 &Y “C” ™ 1 AT & @ & Fur B a7 it & 30 cm
= wE A F AT & A Fw

11 % ATH % St A9 &t Tl &0 ag |

giafea gt & F o s R a2 )

12 FEEAT @9 & AT § 1/3 F91E F g W AT @S 7 1/3
o % d & F91E W |

13 1:3:4 % T | (He, 3@ X 1 cm = #ed o= Fare
& faror 9 %) |

14 T&ft S FaET O (ST Fig 3 ® Tefia @) o Agg & &9
E BT @9 Al IT4 AT 8 31k daard Tee d & |

15 TF BT TS A Alect a1 1 GeTIdT & G i Fatew R
& ST FW |

16 ST & FT T & AT A Hobic & aTg gF [T & ST,
AT Y T & T T @9 F 9 Y TF |

Fig 3

ELN46200H3

17 e & @ § 0.5m & FAE a6 THe! & G | Haie ol
forsror et | freror & Siw & e awae #7|

18 TR 48 & & ford dioea dhohla &1 50 AT 1 SEHTeT Y |

19 THST % T % 6 H g1 3 A THIA 31 A8 % FIL & drAw<
FHHIC % 3T AGAY THT AT H (FTHAT FIA 2 3H T AE
F |

20 ¥ € FT @ H F&T gL T 6 TR & WATC6A B3¢ ATME &
AT AR FTHIA & A 6 a1 A 45° § 60° T HT H7 (HHA
BT HE | T AT T ATEA B (@I (ST H &AT(o foham S |

21 & q Ht GYEY 918 & 2 THST & €T § e |

22 & 1A F TAF g % U U R TR 8 ey (32T §gAeR)
T & |

23 W A F qEX THS F AT D F @ & {paq w4 | faer
& TN FT TR 215 FAA |

24 w Ft g wY AR & & erEe 7 |

T AT g2 {3 R T it UF S G391 & AR & AHA
o= fhe fFr man € | St vt | S SR wwga o |

25 & TEEAL 7E i a9 A% qohdl & S A o &< i fBrfererar
T EFT I€ T A€ & FH v € |

AT At #it G FH F S ® aW T w99
A2 AR E AR aER F e R A | S
AT Ft eyt wear & | Brew ag @ w st Rl
H daad g1 v@adn € |
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zatwzwa (Electrical)

zawivEme (Electrician) - swafmm s Rftemm

I 4.6.201

T Afaw @Ea &t e #@ s w& (Practice on laying of domestic service line)

SEAW @ I A & A § AT qE A qH6

o fTaw @3 FT @1 AT, qorEEr IE Al e srawEwar € #1 R A= F0
* Gl TTEY F AR FIAT, TAF &9 FI TEA H a¥€ TF AL F FFA AW 70 BA A 28 @l w2
o farwer SR afdw Few F @y SuEt 7ERT 39 F U Gl aR ey & 9/ AW FAT

o gfag Ffaw F = AT T/ T A2 & FAAC FLAT

o TF URA WS & FRT A9 Hiaw w1 PR awEat @ wHee we

o A9| Fow & TARAR F At IR F A FAT |

sawFad (Requirements)

HATR/STHTIT
e “1No. Gl ar 12 SWG %X 22 SWG - 15m S
IET ST 25 mm = 40 om FETs -1 No. Gl wire 7./3.j5 mm size -5m
a7 = 50 mm -1 No. eI fr dgerex - 70 Nos.
&wT% 500V ~1 No. Gl <7 40 mm -3m.
10 fre & A 1No Gl avg 40 mm -1 No.
e wggjm i ' MS arerer 40 mm, 3mm w _4Nos
R ST, e 300 mm - TNo. <t 39 & 40 mm No.8 -8 Nos
ALY . -1No. ferea gw 200 ml. -1 No.
e & HET 6 m. FA15 -1 No. & SHeeY -2 Nos
Gl &% % a9 e &€ 158 40 mm -1%e A T -8 Nos.
SILE gwfﬁw (2% - ATTTHATIAT
‘ - STITIHATIATE
a1 fra 40 mm -6 Nos. o7 . ATATIFATIAR
fEam Fix afdq Ffae de g% a1 PVC sfie-20m Faer FurgTE - SATAIFATIATE
Fgeies &faar 2.5 sgmm., 250V IE qiee< - STITIHATIATE
GIa=10 SWG -30m Ffaer Ft o F #F T - ATATIHATIATT
wf#at (PROCEDURE)

srate @at #t fage sl w dT wwAr E

AiT| AT Fian faerelt i F FHaTREt 1 F gar & | FoF Tnestt @ T o 9 # dar w2 3 e e awar
2 | ofd| aEa a¥ ST Fa G afeg Fa ®t gl aET @ e @ 1w 0 TS A9T A ATEEE & | 60T S8H HFIAT

1 TARA & Fa9 T961% & {3 @9 7 9q7 T A g9 §
FHTIA T &T gt i ATY forerh fordr fasd stqfc &g dar arsa
F Fig 1% SIg=T @iar ST & | ATfoa 7 &t a9t 1 § &t

Eadl

TE &1 2 T 3 i afdw Fee s waw aw g adr
Il & TR A IR A& | T WA HF F T
¥ 7T U weaadt TS ST H ATATIHAT B TFAT 2 |

Fig 1 c
Q

B

- METER BOARD
- INLET POINT OF G.I PIPE
- POLE

- DISTANCE BETWEEN POLE
AND THE ENTRY POINT OF
E G.l. PIPE

- BUILDING
F- COMPOUND WALL

OO0 W >

m

ELN46201H1

7E 9 {6 3 = H faega sryfe 0 = e & | =1ty
o ot FE H | 5§ TSR F a1 H a5 & |

o ® e ais #Y R &1 qar g e afdq waeeE
F WA Fe 2g Gl TET &7 F=rg w1 fAuf #¥ | g3
Fig 2, 2aa 1% fend &1 Ras &% |

122

et @ T afdw e Gl ady § waw ww@t & | 57 Gl
Y Y SATE AT TS FY SATE Tk GHAH ST AT THH
qrafRar § |




4 I SEY TEA FT AIS a9 AT G FY HISTS ST ATT9IH
crars &7 fretRa #¥ | 39 8 Fig 2 &1 #afia #2, ¥ daa
1% g fau e &1 &<t &9 |

ATHA I TF & 7o & AQ A1 HT AW TET & A
FT 12 IAT A1 ARY | 25mm T & qEw & ford &1
TR &1 =™ 25%12=300 mm 2 |

CEC
THEA/A T N YT F o Hiew # qan Fawe A
@q FY Gl urEw & Glugy | &\ 1 EA AR & | Hew T T WG
maw fog & S FIAE H | o9 Agfdve | werd mm | T
F D 1 @ag P L
Gty # wag
H+P+T - (4 & &arg) e
qfae Ea Ui a¥ % 9 § Gl | #iy
g
D+P+3 #ie
afdw Hfaw i dard
e & = [(D+H+P+T+L)2]
+10%
3-% 2] = [(D+H+P+T+L)4]
+10%
Fig2 | D | Fig 3 P
raj [7a\
8, = i
g |
'_' r i} 37 S #1 AaE & 31 Hiew § 79 F Tand a¥ 72 g
P . LENGTHOF GOOSE NECK BEND i |

5 ofidfe Sare & MieT i a% avas Hiae #Y dars &
frertfRa ¢ oY ast 7t T8 719 & a1 | FuiRa sifea
F¥ | ITE faaeon & afdq Sfae A Gl Ty i raws
TS & TOET HY AT Tl 1 | ok AL W7 &S He |

6 Fig3% arqame, L, ¥ L, daTe % Gl TET % a7 ghei & fafed
F AT &S |

7 Gl e & gt L, o L, % uF f&=d feat aamd |

8 UTEW & &TH % 12 AT & JITEL & AT aTell &8 SrEl Tad
F qq % forg St arelt Gl 9187 L, % UF i |

9 UF UET ST & T 19 § Uk D¢ e I€ 39 THC A &l
ST ZEH TTET e &Y dl a8 gsi] HIe & Sfiell & Toiel®
& |

10 Gl wrw # Gl d% ¥ ary few #% | (Fig 3)

11 s@%ee o 73 qrgat & & fo%er a1 (20 SWG &7 Gl aR)
AT FY |

12 FE 9T MS FAH T ITANT H¥eh Gl TET &t oaad ©7 &
erfia &3 | fer #¥, star % Fig 3 @ ysfia & |

Ife Gl 7Y F fAR % IR @I T TETE A T A
FH & at 1 TG F¥ | Fig 4a Ft @i w2 AT =

T F A DI N TE I WA A a7 T 2 |

13 vt & famge syl & forfar &, &1 st Rar dgetedt #t
argr | 20 SWG % 39g Gl AT & UF &e F gIeT are star
f% Fig 4b & fammar war 2 |
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Fig 4

(a) %é
e

SUPPORT WIRE
FIXED TO THE
POLE BY CLAMPS

F 'U' CLAMP
STAY BOW

\%

7
EYE BOLT FIXED
TO THE ROOF

SUPPORT G.I. WIRE
10 SWG

’\

(b) 20 SWG G.I1. WIRE

L\ 20cm
; \l\ RING INSULATOR
SERVICE CABLE

T dgedt & wex 250 v OR AT 20cm 9T 440 v IR
30 cm fi7 T@=T =Ry |

14 38 A€ & 8¢ H UH T qUIE % a9 TF GHH gL = arg
G.l. a=T 10 SWG &7 & &1 |

15 a1 3gatex & ST afdd ae &t [Ad a9 41 aF &
sifaw s W FEE F o oy d9 e F e s |
FHiaer & T Rt o® % SR e @ Rreeifda w1\

16 FHATUT 13T § TF ST ¢ qqiten Gl aw g &% | €8
feraT areT % Fr = ‘U’ T &1 S w7 st & Fig4a ®
Jeffia & |

‘U’ T R waie ¥ & Aoga g1 ey s
IH U AT ATEA Fal & FILUT Uk Ra=a qa AT
R | qT &Y 4T %1 g W R shier g, 92 Tt @
T+ |

.

ELN46201H4

17 &TE Gl AR T gAY B & @9 § a1 =1y 4 &
Fig4a @ yefi@ & |

T HIET HT ST HY AT GIAT A H T84 T 92 T84
| gzt faerelt o€ & srgafa dar =iy e g i gfe
| 9IE I[SH AT AMRY | N FE §g FIAT ALY |

18 GI 9TET & WreAH & U & A1 (4l 9 T H (6 X
foher AT & g Afd" Faa & 3EE ARAE § [ |

19 afde ATET & Foft Hiex & AT FX T0F 919 FY ATIE
q e |

20 Gl TET & ‘U’ e iR ITAIH & g A o i e &
e a1k foaar =t (Gl 12 SWG) &t &mfia e gatfora
F

21 st & forw Gl aET 9% o e geT #Y |

22 afdq Ffaer & 5 Hiaer it fAa<or a5 & 5g s UF sarae
IqT FAFeL & FINT AATT HY |

T forrett stet & g foege oo avd= v afdw S
& e 7 SREe o i e A e ¥ | e e
ThRaTSt & SAFATR FE H gl w, et & qa |t
A W S |

23 afaw Hfad F Fgar Had H ATRE AT FAFEL F FRT (@A
ATRA F FgoT A § AT FE |

AT ATEAT 1 FeTor Teaw sy (EB) gy R s
TRY FY IRTe W Faw 39 grer & wEw

i |

24 gffa aEa & R &1 AL #¥ MY T g7 T &t
St # |

124 FafRsd : gARIRET (NSQF @R - 5) - 51w 4.6.201



zatwsa (Electrical)
zaw i (Electrician) - g siiv e

v e 4.6.202

LT argq o s|-9¢ ¥ au-wuae &t =g &9 (Install bus-bar and bus coupler on LT
line)

IR : I AW F A § AT A AT FHA
o qW TR Ft WG FEA 3G W A FAiRa #0 Hv a0 Fuaw F O 9 TR H/ GG H5 T
o IH IR F TG AR Y fhww w20

o I ¥ AEH 99 F@T AT T T G K@ T HIAT

o qO TR 3w AT ST T8E TRIeE afeie # A A & L0 A |

smaEwa (Requirements)
HATR/STHTIT qrTdt
FAFGI AT g fohe -1No. X R & ITAH FE ST AR AT
DE &< & (6 mm & 25 mm ) 18 EEINEECAE -2 Nos.
frfEmT e -18< AT 39 arEEE 32A -2 Nos.
AT ST & AT e -1No. T AR d%ed, M.S e, a9 R A - ATAWHFATIAR
ST & ~1No. e F o a1 Gl Oy smu g
2vg &7 %7 300 mm ~1No. st alt avifer 08 a4 &g
T 500V -1No. a8 A & fawe &g @ awe F oy
T AT Fieg HT ATHY ST AT - ATIIFATIATE
T FATT -1 No.
wtwar (PROCEDURE)
1 FHTHITAT % o ATIE H o8 F AL T&T I¥ AT 7ofiay &t Fig2

Tl AWAT H1 TUEAT F, T faga smyfr & sfafe fog e
e &t ofr fFgifRa w3 |

T A & o ATIE AT a6 I &7 {199 ars i e
w7 |

FH I & fa= 2 AEe W AE & I8 [HiRa # 3%
e T=re & A e & sraTEear 7 |

AU T I a7 1Y i 9814 AT (T T fomy ¥ |
(&= Fig 1 3% Fig 2) |

Fig 1

PLUG-IN BOX SHAPER

TRIFURCATING CABLE
BOX FOR INCOMING
SUPPLY

CABLE LOOP
FOR FUTURE
EXTENSION

ROOF TRUSS

ELN46202H2

ELN46202H1

5 T g9 fawgett # @ g9 av & e | (Fig 1)

6 AT uF AR dars & savawar €, ar a9 g (Fig 3) &t
Haf¥ F2d gu g% Fi0F T gy w7 F off gfa w1 |
T AR & S| Biel 9T TF gAY & THT AL TF T T
TETH I & 7 &7 7€ e & FAd & A gAfTaa eifF
AT wed & 99 F4 g4 &f |

T FIA AT, GiArwaa & F FAee et 3 9
gefea &

125



Fig 3 8 9Tg & HSIE W IUYH (e & HAAl Fl JISTHL AS oF 30

lr@] L lr@,l T 9 AT § a9 F |
[oXNe) [oXNe)

© © 9 ool A Fdavar % forg a| are gurTelt T aderr #Y |
i@] oo| [oo [@] 10 fAaar Y sgee & ford 387 Sorelt #1 aie T ¥ |
o ) 11 Z& 9T e % IIXT o areqor & afvoma S & | fawafdr
[@"l 55] [o0 [@] : W%mw‘wﬁsﬂiﬁfﬁvﬁgﬁ.mﬁ%@w%%&ww
o ' g F Fae F | T fF Fig 3 7 waffia & |

7 |F AT el & qg-a% # G |

TF FAFY - FEAA ATTAAF &9 & Sqae & Fores 3
e &

- @ & Ao AT R,

- T AR THART =

IR FAFY TYART & At se Rrfa & ¥ | s
FAFEY TTF Se Rufa 7 = w gae? Far € |
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zatazwa (Electrical) s 4.7.203
zawwA (Electrician) - affe dwv v Ra

o & fafter wmn & gz ¥ R st w1 et «ne (Identify various parts of relay
and ascertain the operation)

IR ¢ I AW & AT A AT AT A A
o TF foge e Ra & aedt s @i wen & g w5
o Rre Tie A wRe R & Tred wnn & ggee e |

sawward (Requirements)
HHTY/TTHTT

& g fare -1 No. . e i oW Fee/ar wee Ra
AIIF AT & AT -1 No.

s (PROCEDURE)

F 1 : uF foege g Ra & aedt frmor st ww & gewm w1

1 R Fig 1% am+ 37 ™ Rat & s &t qe=+ &3 3 Fig 1
e 1 & WX |

2 =T & foru Iucrer W & wve YT Aiw wY AW IH T

2F gt FY | ®
3 TS § TS @, Blee FXe & Tiaud ¥ T aug
& /T OE B a2 | AR FE | ®
4 T &7 aaT oI e 9o W FTT dehaes 1 AT daer weT ®
@
B mar 2 |
®

TF T A9 R fr gtar & at v are 3 g,
TF TR A T 27 &1 S0 & i ZALA A TAHL AGAA

ELN47203H1

i afeT A srravEdar g 2 |
SINGLE POLE OVER CURRENT RELAY
o 1
w4, WIT G&0 T AT T AH T
1 1 fafter e gfesex faftwr ferfa wefiia w¢
2 2
3 3
4 4
5 5
a2
*.4. FE IA ®TeE FIE T IOIH THT AHS |

1 a7 &fdr - 0.25A
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F 2 : BT iw ET e R & AaRF AN W wA FwW

wftrers / widrerssit w1 qwa & affe s F saR= Fig 2 PLUG SETTING BRIDGE
T ST I FTE FTG@T R A | A TR & |
ATH FAAWT H I AT AFT F TEAW T AW W
Ft AREE FA & fog w2 | T L
1 Ret % it & v G 0 1R Afa A S A< A % —
FAL F g1 AT 0 Fa¥ F1 AT Gk w@ & | (Fig 1) o
Rt 3 sie Frmr 72 s et vt g TR R EE—
o e 3 =l
2 gt F aa § wft segHifeem e &1 qar @ | (Fig 2) Rj__j UPPER EM
3 g % 3fid a¥ & (TMS) FT1 9T & |
4w AT AfET w2 9 TMS e w frfeea frstromt N - ! irome
ot 3 DISCSIPINDLE L = ] S~ e
5 Fxfifm i e Feen 91 el g ooy e e o e _ i ConTacr
% 999X A gF WEIA BT FT q@r oy | B B
6 FFm i T e e T o P 7 o T g R
T ZY AT H HT AT G | 2
7 H‘ﬁzqﬁ'@qmﬁ%iﬁqw%ﬁ%mﬁﬁm‘mﬁqﬁaﬁq CURRENT TERMINALS SECONDARY OF CT %
T famgeil 1 7l o | § s S 7 A7 7 T S e A o Tt A
feft o STT Y oot AT B FOUA B IHGY TAW A TR A FAC |
3 | g fafrerm & o & St i gaw e A i 9 TEAT T W A Faw 3 & Ate wY |
wTfe & o |
il 10 99 TIWF & IHST AT FATY |
& 3
.. e H. HARE WET FT T F

128 Electrical : Electrician (NSQF LEVEL - 5) - Exercise 4.7.203



zatwsa (Electrical) v 4.7.204
zawieA (Electrician) - afée v v Ra

et durem % foo e sro #e s e At ot # s #1 (Practice setting of pick
up current and time setting multiplier for relay operation)

IR @ I AW F A § AT A A AHA

o STEAT S AW H FTee FIE A AT HIAT

o SEAT AT BT FIE & (Y FAFY AT A FT Ft A 7Y FIAT
¢ 50% WTee F3E Ft {UF 39 Fe § qe FIAT

o faftrer St sraeaett | @ &R # oo @w o it 8 w3 |

sawward (Requirements)

AT/ TTHTT
e gt fobe -1 No. .+ T IR I Aged F A -1 No.
AT & AT MW Fe el -1 No.

(Freet srvma . 4.7.203 § wIF)
afwat (PROCEDURE)

FE 1 : AT AT FTe FIC & @ R #t Bo w3107 RAewsw w3 7 &

1 ity ey et = fftr el =t srfore et & forg s e+ o 1% ¥ AR A 1A T w0 S AT
ATgfef ateest A TEA FY | AT o e | SR TR Ior AW -2 T ¥ |

2 R ¥ gqe et © gqe Fie # T W | srEa ® fEfi w1 w10 dFvs forar wam & )

3 NC/NO Rt it #1 wrifé fim 7 qe=m | AT : T T 2 ¥ A TA ST FIE 2 amp.
FVE EOIFET THTE Y ST T HIE FE TN HY ST ginfeea gt & T ors e it fafa 1 @ v )
FIAT ATEAEF 2 | BTew FIE F AR et 7 Iuerer 3q . .

6 2% Heifere @ it e fia & & Jie w1 |
afdm & & T & | TEH W FE F Afowa THT F T 27 fem s o o
ary o ST & ) FIT FATE JE | AT Few 7 e fmw o

4 Agerer vt & wga Rer & forg Ry #mder ateest o ¥ | = EoraT giAe & ATy AT ATE ST w R

FNCE TATET A BT HET HAFIT Bl HAFE HY | HIC ToAFET 1 HE |
T # g ferfe ov st fet w7 | 7 e o TS A e 9t A oY giifeed ot i R
FT TS F1 DC SIRT Y srravawan 2w & Rt e Ho@ gt e |
T e & R e & ) § s ity e & At T it s fr arw o Feet 771 gvgE
5w AfEEe & fort Ry T 30 fe A | Srerer & o A 0T el
T, A T ST qfe # e A de F | e 19 At
R ¥ |
Farer 1
TMS fafa ¥ |qe TTE T[T qF H T EIeE foreeTa Freata® g
#e (A) q= FE FE T
0.5 2x05=1A 10 Sec. 1A <1A

1.0
1.5
20

A w N = Aoy
N . U —

129



9 #e F AW & fiX iR TemT 9 ¥ 3@ F R F fow=
TTfer FHEAT TRT FAT & | T2T U 1T Fie 2ar & A daa
18 919 a1 &7 |

10 3 §e e F F&T F FC AN § 98 AR LT 58 9 A%
F qead |

F 2 : @ T AT e w3 R wwe w wer
1 &t feE Jie & g fRrfa o @ |

2 yer g T @it TMS &6 &t gae TMS & # 0.5
#r ferfa & & &7 |

11 39 §e & 3T WAl 8g 50 AL €T 6§ 10 dF H F&0
AT Gt F:t RFE #+ |

12 &7 Y T §e AT & 218 F< AL {THT FXe 7 AT % |
FRTH F¥a G TMS A fRafa 1 7t agemn =iy |

3 0.5% 7 TMS a9 & ford =<t 5& 10 % &t =y |
T A qTSATHRT B daer 2 § Tof Y |

T : g &A= = @ ke & s« TMS /v 0.5
Twe® G g e T S At e 1 &

qreata® R 97 % 50% 9% = A & |

& 2
*. TMS fafa 3T /e T qAT Aehee H T BT e Fratas fow
|, FE (A) AN T FE T
1 0.5 05A 2x05=1A 10 Sec. 1A <1A
2 0.5 1.0A
3 0.5 1.5A
4 0.5 2A
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zatazwa (Electrical) s 4.7.205
zawwA (Electrician) - affe dwv v Ra

uRay faists & wmn & q2ue #W AR 39+ "= # A= w9 (Identify the parts of circuit
breaker, check its operation)

IEA I AW & A A AT TE A oA

o TR Aihe FHT F TEL WEN H T FLAT

o TUR AiFe AT F ACRE AR 3 TEA FIAT

o T afhe ST N Agew i w1 oo w2 |

)

saw®ware (Requirements)

AT/ ITHTOT
oot gt e -1 No. UIT gihe 3FY 3 %T 415V tfesman
A iee/ohm e -1 No. SHAT 400 KA SHgaer A3 & ard -1 No.

s (PROCEDURE)

F 1 : AR Aihe AR F AR WO AR s Rt emm w1
1 FEw A & AT TR A dF & fuw fAeeon #raanttd 2 Fig 1 ¥ I3 U Swifed are<t Wil & dad Aa<i a6 78«1

# | (Fig 1) F¥ |
Fig 1 3 & 1 ¥ fo M gefea ey wor/arde & awst defea aréa
T FaT daer 7. ford |
et 1
A T T AH
wH IET A . T #T AN
1 1
2 2
3 3
< 4 5
® 5 6
AIR CIRCUIT BREAKER E 6 7
TR | Fafre TR ¥ affe e Suee ¥ | R w 7 9
IeARad A TR s o wniewe & fog Faw 8 13
TF AT At | AR Srawas it AgENE AaEw 9 17
e & aTY STl AiT HT AT FT THAT 2 | "
4 AT AIIF & AT AT FLATY |

F 2 : TaR afhe dw e & siafts s @ ggew w1
1 WA & We FAY H AELHET [6F o | 3 HE HUF AT T G HIH! HT OdqT T |
foriete & Rt oft =l e &t 7 2erd | 4 gt # fAdaear & S w9 |

2 faae # enfua g stialRs s (Fig 2) it 9e=m =i fefir sarser affwert &1 qar s |
T T 2 H AT FW |

()]
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Fig 2

NIy

11 T T HIH! B0 AT HY AT G (AALAT O A HLoh
g F7 |

12 #gerer fyfire frm it gand ofte @wat & faere & gfe w3 |

13 F F e & =TSt Y AT X HUFHT % G e Hi I F2 |

14 AC# = &t g ¥ i 9a¥ ofi¥ gerd Ty Fa< Ht ‘OFF’
F |

15 (IR AYRF & T RAIE H AT FX AT g8 AgAifed
FTY |

" U O
—% 1

ELN47205H2

7 Agerdht oo e & forg Agerht ffiw dftaw w1 gar @ |

8 ACB & g faga smyfd & dafora &3 ofte fe fer “ON”
|

9 gaw A fgfifr ofw Y fRafy & st #:3 |

10 AT &7 F 2fted H TA(A FT JHT H A1 FY |

T 2
AfARF AT & ATH

*. T W T AH wr
q. qR

1

2

3

4

5

6

7

8

9

10

11
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zatwsa (Electrical) v 4.7.206
zgawiwA (Electrician) - afée v v Ra

HEaY FIT A AC Afhe Fee * fog aRuy feiesw & R Rowaet &1 afieor +9 (Test
tripping characteristic of circuit breaker for over current and short circuit
current)

IEA I AW & A A AT TE A oA

o dieror i & ot R siie wfbe o & w@=ifwm wwn
« Fe ST ghve B R = ¥ Tl ae s

o Tfvm ww siav & o B = &

o st fadia et % ol w3 #t @ ww |

sawward (Requirements)

HA/STHTOT

o gl T e -1 No. o afa g R Agee & | -1 No.

+  arg aRwy s 400 KA 415V e R IHe AAT F AT -1 No.
Ferer gfeerr & @ -1 No.

sf= (PROCEDURE)

w1 1 : fafeaa o & Rm o w3 #t & w7 afhe a7 &t Ra & |

o wvE | sl g fRafa & Ra & B w ivae @ 3 8@ 3% soam w391 € 9w e afhe (9g a9) i
afRferfa & =ew s f2fi 2@ 2oy & da FF st #RA € | 39 Aew Ra § fafver fft fgteanet < giafy
T Ee E

TiTH e Afhe T A fRafa 7 R 7t ffg 737 F o oo o (TMS) #t #9 @9 7 & ol @ 3% Ra & o s+
# ford wem fFn ot \wat @ | Ra ® qRa o= i w3 o # Ra #@ fa fwn s awar

1 Wﬂﬁﬁﬁmw@ﬁww%maﬁﬁr T AT T FE F A a4 2 Amp 2 At R T
Hﬂ?ﬂ'ﬁﬁaﬁ?ﬁﬂ'ﬁﬁﬁﬁwﬁgﬂ gﬁw%wmwﬁqgﬁm?@ql
Fig 1 7 e o e CON' %, %t e $etr 33m8 o ot
AT gy i fafd &t Jiw ¢ |
AcwaN - L 8 0.57T TMS & &< #¥& a0 &9 &< |
v o™ || olren sreAces Tt T e Y A TR & e i e
AT qHAT & TATNY A TE qlhe FIE HT F7 FH (T
bl z T THT qeT A E
R 3 o gffew o f g ATl vegfifee e o e et
2 A A & ATAN Gt FASAL A AT B # aTd dte A E |
3 T AfET T F A A | O WA T P I NAC 10 s gfore 71 fors ON F¢ e v 3 Ffir a7 ey ve
F, AT Ft GH0S | Al w2 | TAeat &t e 1§ T H< | ¥ |
4 za ¥ fufea fafa 1 0w TMS &t &2 2 | Tz w Tt AR & awE F s & |
5 3 aféTFe & de AT 2 I 317 e 7 T Y Y : : : :
T e e 18t | 11 R # 2 offrEe & wie § &v afdw & aRafda &2 siv &v
4% 9 qF FI JETT |

6 T & UF FHT TIAT FH B HET & HIF &Fl A€ HY AT
T T 1 a9 § T ¥ oY T ot A & 12 e gT Rt wg i arewiwt daa | ot F A =

e 17 A FE | ST ST & ST T 133



a1

gihe awe N = i i ovg =
*. o afen TMS 71 T T TA T EUSICRE R I % #
q. FT (A=TaR) FIE T

A WO N -

F 2 Tww faada R & Rafa | afbe aw= & R

1 FE 1% 9207 1§ 3d% & g | 5 9 & AW & forg s o1 #e & At F¥ |

2 TMS#t 0.2 forfa 9% & ¥ | 6 FT e g | HIee FIC F AT F |

3 IO X AFAEHAR F¥e FAYE X 0 JFET o & &T FW | 7 f&= 'ON' & =¥ ¢aa 2 § areatas ffRr aaer it ate #1 |
4 IO X AAFAH OF A (F07 8 7 X qOUF) FTFAT - 8 HIe FIC & FA IoF A T FIA H TAH FL AR &

FY AT BTeT Fe A (Z0T a0 F daar 27 3ifha Y| IO 5F 7 dF & gexd | G Gl & dad 2 7
Eadl
e 2
T TEE AR
*. &g afen TMS 71 qaw= T FTA I Freatas f2fum I % #
g T

A WON -

134 ZafRsa : gARIRET (NSQF @R - 5) - stwrm 4.7.206



zatwsa (Electrical) v 4.7.207
zgawiwA (Electrician) - afée v v Ra

affe FHT 1 A J T@wEE w1 =™ (Practice on repair and maintenance of
circuit breaker)

IEA I AW & A A AT TE A oA

* TE T(SA F THHAT HT qTAA FIAT

ol R T affe S92 F 9w ST SAF FEt @ TEEE & * o e afdw i aReem dgs wt qeiiE e
« FafE TErEE f A" * fog ew @wae R # 3@

o AT YT HETE FT AT T AN S+ Tgq=

+ gife Fw fEe® W am TEvEE TR w1 e w21

sawFae (Requirements)

AT /TTHTIT SR .
+  $gaee HfeT @aT 150 mm -1 No. o T T A Fve T oAb
¢ & grEaX 150 mm -1 No. el e -1 No.
o &t =& T=FE 300 mm -1 No.
. ot 3% 150 mm 600V -1 No. A

DE @R & 9T F5mmaT 20mm -13< « T AR T e F w7 ¥ Afde
o I EAT AT ATHE QT 5 mmE20 mm - 18 AT SATTTTH
« ®WR 500V -1 No. o ug 9UX “0” IS HT -1 9fie
+  AHEY 20 fFe ohm/volt -1 No. o I\ -10g.
o T TEE F97 2.5 cm -1 No. o FARfEd Hae 14/0.2 - 5 mts.
« YT Gfkd ©| aia -1 No. « 27 97 o fafire 3 - 200 ml.
+ farfe @9er 300 mm -1 No. «  FHF FAML a1 - CRC 2-26 -1 ared
+  qEE FiE FEA 250 mm -1 No. I CCARoC - 25¢.

wf=t (PROCEDURE)

TF FTAATE HEA A Io qieest HIY FIe I &1 e Frem ara w20 sroqaetivs @ | 72 sganan #t e & 6 afde
AFT | T B T AR AR FRA I TR AT T A W IR ®WER § Ieh ferw R 9w /ew wit
T FXA & | gt T U widvg w I A Feifre B e @ at aet w@ @ @ a2 affe a9 F gt w fawn s
&g Fwfar g wew fdent &1 e wer iRy | R R afE '/ ow ameia gefe F g § s Rl of afde s
H 9 ARE HINEA F AT THHT TEATA (AT AT Tl T |

AT TF e FHT At TG & JIT & § TEETE FT FW a9 aF 761 ST & A qF {6 THRY ACHEAT & T80T At
2t e el # | 97 St A € | 98 Fad 98 a9 wean & o S # aad e sngle e w@m & fog awte
FTFRIT FF ATTEIHAT & AT Te /S H THTH B s (3 @7 w3 W awawa €) |

e IS W FgAt St gren srgwifea faifRe o & §F ot @ | affe 32 w® TEvEm &1 6 e #1391 8 0w
e Tre qud | ffta mit fdwt &1 aem w0 | affe sw @ qdftm Freew fa st 91 w2 R aen it sw
X 3 (@ FX T S ARy i arau Siet w dge 99w 9% e R S iR | gwe awE W b
F FEE A T A TRY | e AHT F A TF JATaA 1€ 30 THR F T €9 S| g @t F aw @
F aefim ¥\

1 WWW%W“%WW%WEF} 7 strawaE & B o AT TR FE e we
THGT Y A §% A TF I8 | } qzer AaT AW e PSR W e A Y s
2 affz 397 ¥ vEwET i RS e o F¥ | TE R |
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T 1 | "ihe dFT & A qigaT [Fao F qe W |

TF I HT IZEIIT AW 7T (A

R Y ATIC M o9 a1 & ‘OF F’ ¢ & oY fhe s
T § Afde g7 # Rawaae ¥ |

Tfehe S & 9 A< & @i & forg gar fAemmaeh § fAfea
fadent &1 g1 Y |

AT H1 T84T F AL A(GF AFAA & AT T T H2 |
faftr affe it geo™ Y 2@ #3 |

A A geq, AT & A & b, fufdw, e g7 T &

IS AR & F9 dhal & ford 37 AW FT AL AR
e Y |

9 U I & R F B TEvE RaETe e # AAHnt
F AT AT @IS & A9 FY |

10 afde Agra & HIT AT FT T AL WS IJE & IT WL
F 9T FY

11 WS & IT 9ET &7 J&aT & Jra # A 6 e da
# I WO & Afatad &7 |

AT T 9T (General maintenance procedure)
12 |t F91E & ford ateiad aiee & AT FW

13 U HIg ard ot GeTIaT & Afehe s & Seatear i fErfke
AT F FEEIAT & ZEHT &fasar & Jrw wY |

I JTava® Sl ATAET gt & gIRT I Tar &Y |

e 1
Afehe AHT FT qFAIH STET
i gffesEwREwETWHER L
i TEmEYEE
i % A WenmMeE gy L.
v ReEdRsT
v  eafeamates
v o Wewmwte L
Vi WEewdmeS
vii ¥ gafyw v e e L
ix wefff@s= .
X WA
xi sewwdasStAIT
Xii UF fiFe iR &1 ATHAT FIA A SO AL L
Xiii ST F EEET AAeRST L
xiv FliforT Regg wr v e
w fewfes L
i d@&EESEE
xii FexFdq@ A AT
xvii e ® a7 & Ay |fhe 9F F gE a9 L
Xix %H 9¥ g9 OCB & &9y sy ...
xx  afasr 1 aroae s g OCB &t fewméw far mar & .
xxi e fau #=a1 & fow @S Al L.

xXii ST Atees et & ded qeTF drees
xxiii #eT grET % forg qereF «yfd ateest
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14 forx, fa, st dewiifede oie ger duat &1 9 &1 |
SATHRATHTUT & HTLOT 37 Tt I¢ faelt off webre &t ST &t
ge & fo 3% &ier & fAfia ame swr ar ‘0 9w & e 9w
T T F | 3T ARSI & forg =t 9 Figs 1 3 2 f{w
e |

Fig 1

1. ARCING CONTACTS
2. INTERMEDIATE TRANSFER CONTACTS
3. MAIN CONTACTS

ELN47207H1

Fig 2

<A
AN
i i
d [A4 4%
1 /ff///\/’/( (2o
1y Q»;oy\'
/f//s,vaﬂ" - LIFTING ROD

N

COPPER BAR
CROSS ARM

MAIN CONTACTS

ARCING CONTACTS

ELN47207H2

Tfe tfeva v 2, at i =t Te & o v Wi wEw
T ITANT F¥ | AT TAE T & G F FROU 10% &
ST Tre ST & ot dueh faegett 1 Seerr & dgaw g |

15 CTC &4 T ITANT F¥sh AIHT Hl AT FY |

16 #gerer # o3 7w arafar s & e stiafs fae=r i
# ST FX |

17 fag & fag % & A & Aawar &1 T #31 & o
% fAAar a¥ie® # ST w |

e THHT SATATF TRRAT F AL AT & at 32 99 |
T i % o Sta 1, stravas 8t at S FE A |

18 fo Figer Ffcrere 1 AT A TS T8 B AT & g1 < |
FTAl & Tty # FE Tgond "8t g ARy |

19 st e fo feftir T efte fefi Rsfer @1 st fomr fely
AT IT TYUT & WA T F T LA & a1 ol |

20 affie swv & fAufag wevame gddt aiea e ofie
FgT 27 A B |

I Refier FTa T9T T qrAT STar & at dEe| 7R

F =B aIE q qF FY |

g 2
gfhe 97 & T@IEE #t R ofie
w3, IELIED o Rrermawat | R g | g @ e qfoemmE | TR SeieEY
et & faor % T
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gt # 1 (Project Works)

SEAW @ T AV & A § AT TE A q6t

o TTITEIAT A THE FHI TRATTAT HT A FIAT

o ETF AT FY AT TAET AT AR TR HEAT
* HTATAF ITFTOM F TN T

o qRASAT ¥ UF Giere feoefr ferae

o RIS T T FLAT AT AR Aferdg Fw HqOr fyawor & |y wga w4 |

froroft: gwmT # Tw giRaTel aREET & "R |/
AYNF Ht ATAEATE THATET TR | TG H FO0eg 0
T & FATAR IR A | SieAT 00 AT e
FRATT 2R % F FF FH HIAT E AT TR FLAT
@ ol srigeeEan qun aigrEar a9 @ |

oot : srRwE W aRASET FE AT qRTET q
sfirerat T afedeat & gy w3 e | afeterET
1 wE-fafdy, aRyrear, F00 ga@n, gRean favraret
A Ia* forew gty AR & afvsem & g
=Ry |

o qRESET B FT AT AT FE F Afers T |

o T F AHAS FF AT AT H ITH FRT TSAGTA THTET

T AT 3T It TeATed &< |

o FE AT H FwE # fFaw w1 osie gifvaa &% & asi

o = & a1 F F W@ 2 |

o ORASHET FF F AT FY, 8¢ I G¢ FHHT AT FY

AT FF 2T & |

o« qui fabg o afREreET FwR A FE-fafr st sTfar &

ST FY |

o TF TRAHT Jfdded dgq & 5 § as-ia qeve,

TELETT IUATNHRAT AT AqTehiedr rfe 71 faawor 27 |

« ygftdes & swiaer & aRFisEr & 2maswdar s aRkasEr &

XA TaaTd H1 f[FomfAgy #¥ |
AT SAGIVF & IHAT AT FAH |

aRAeET ® AW TETe e iR v G &
AT qRT AT AR

TRATAAT qUT THHT FH-FAR F ATET FLAT ITHL
T g

TG TAT AL & A weeat § gha g I
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gf=isT ®1& (Project work)

1

2
3
4
5

aedl AT /TAST ATEe |

&% WY & AT "X T & A |

SCRs T ¥ #¥d g7 DC dteest F@cx
Rttt 1 ST Fed gu Ao Fgiet afdbe |
st jgfReelx affe §a< T T4 #9d gy |

feoqeft (Note)

1

TS T & TRASAT & (FaA Feww) T dueT 7
g & |

FIRIF AU @ F TRAA w14 [RAET FT @61 & AN
=T IInn & AT (399e) # oft 0F fesmew duw
FIA &g o aFd § |

afREs § @ U FaE fEey & sted staTer stfershae
FAIAL FT AT HEAT ST AT AT JAH TS THEATAT
& Tt F Boer f fAfea g =ty | Swad w ey
T R ST =Ry errEEaT/ARHar & a7 Ft TEHT,
Tl H (FH G FH 4 IO FT GHE) F & A 3
&t o, foITee, aRET Y A & STl #T gee
FIAT ATRY | IR TRATT TIdeT F T FEAT AR |

afg srew #t o @ & fawiw aRetsmr &9 § afafRs
AT & ATARFAT & AT IHF ATET ATSTAT FH TN
I-a@eAT & forg Ifad wwar & AT FAT "FAT & i
ot G § ST9aT AR FAEE F A 9T T |
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