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). Lis.t of commonly used Instruments for Maintenance

| The instruments required in electrical maintenance department will
fgely depend upon the repair work to be done. In most of industries
__f'r;ient iInstruments are available to enable the staff to carryout main-
nance and minor repairs. The testing generally determine the condi-
on of plant and help in early detection of any fault. The following instru-
ents are generally used for maintenance in industry.

(&) Voltmeter with Switch : Voltmeter with switch is used to find out
: voltage between main phases and between phase and neutral at
| the supply point. . ;

. (b) A small switch board fitted with various sizes of lamp holders
‘ and socket outlets including fluorescent lighting fittings, into
which other components such as choke coil, starter, switch may
be connected, for testing two flexible leads with two insulated
test lamps. These may be used for continuity and insulation
test.

f-.:_.,(c) An oven provided with a ventilated fan and preferably heated
" electrically underhand or thermostatically control for drying out
| machine and other apparatus.

" d) Infra-red lamps may be used for heating in place of resistance
. heaters or stream pipe heating.
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Standard Screw Driver Thin Blade Screw Driver

= = O

Square blade Screw Driver
Fig. 2.1. Screw drivers
. Precautions : Avoid greas
sirmer Chisel. Use proper siz

Combination Pliers

This is one of most commonly used tools for maintenance work. It

E'used for holding and gripping small articles in situations where it may
pe unsafe to use hands. The different types of pliers are :

(@) Long nose plier. It is useful for forming eyes of wires which are

to be used where they-are held fast under screw long nose plier
is shown in Fig.2.2 (a).

Yy or oily handle. Do not use in place of
e for particular Screws.

s f . ¥
o -

Hewd Lo

Ao Wk -

Fig. 2.2. (a) Long nose plier
~ The size of long nose plier is 10 cm. Do not cut steel substance with
0se plier. : ;

L (b) Side Cutting Pliers. The material used for this cutter is steel.
Such a plier is used for cutting wires, gripping operation by hand,
twisting wires and a number of other operations required in elec-
trical work. It is usually provided with snub-nosed jaws and have
a cutting edge only on one side as shown in Fig. 2.2 (b). Usually
15 cms. or 22.5 cms. plier is used. An insulated plier is always
preferred.

-

‘§

G UTET TR

E,"r- L L “« " Li‘

Fig. 2.2. (b) Side cutting plier
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3. Cutters
The cutters are made from steel. Cutters are frequently requireqg

during repair work for removing insulation prior to connections. Cutferg

" are also used for cutting and stripping electrical wires. Diagonal cutter
should never be used to cut steel wire or rods. Fig. 2.3. shows the
diagonal cutter. The size of cutter is generally 20 cms.

Fig. 2.3. Diagonal cutter

Precautions :
1. Do not use steel wires.

2. Protect from rust.

3. Do not cut hot substances.
4.The Hand Hammers s

It is made of steel. The most used of all tools is the hammer. There
are many shapes of hammer heads, each designed for a specific type of
work. Engineer's hammers are made in weights varying from 100 gms to
1/2 Kg. Heavy hammer is necessary for driving pulleys and collars on to
the shaft. Hammer shafts should be free from knots etc.

Types of Hammers. For electrical work generally following types of

hammers are used : :

(a) Ball Peen Hammer. It is required for driving nails into wooden
batten and for cutting wall plaster and bricks when it is necessery 10
take wire from one room to another. It also used for rivetting purposes.
" The size of ball-peeh hammer is varies from 1/4 kg to 2 kg. The hammer
" should never be used with loose handle.

Ball peen

' Fig. 2.4. Ball-peen hammer

(b) Cross-Peen Hammer. It is made of steel and available in
size. Generally weight of this hammer varies from 1/4 kg to 2 kg.




.intenance

- CROSS PEEN HAMMER

Fig. 2.5. Cross pPeen hammer
(c) Straight Claw Hammer. A strai
electricians because the straight claw
or between wooden boards to be rem

ght claw hammer is preferred by

can be inserted behind, beneath
oved. It is shown in Fig. 2.6.

v

Fig. 2.6. Straight claw hammer

(d) Straight peen Hammer. This is similar to ball-peen hammer with

the difference that the one end of straight peen instead of ball peen and
ce is similar in shape.

Fig. 2.7. Straight-peen hammer

kThe Hack-Saw
- This is main tool used for cutting of metals such as conduits, ca-
€5 etc. There are many types of sizes of hack-saw. Blades may be
Arbon or high speed steel. The size of the blade for hand work is about
* mm long by 12 mm wide. The teeth on a hack-saw blade have-a set
@lhe sides. The best all-round blade for hand use in the 16-18 teegh per
? ¢m. The hack-saw frame is adjustable. The blade is usually gripped
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8. Chisel a TR

b : L | (-; k,] f“‘-\ " }
Chisels are the most common metal"c 5, \
utting tool used in th
floor. They may be broadly classified into four categories 2 s;?p
(O Em—— Pamd ol
S et
= & DR

=
s e
/.‘ ................ Pt

(c) Cross cut chisel

’///{;/:///- R R a.-;.-:.-W.vﬁ]
4 =

(d) Diamond point chisel
-7, Fig.2.11. Different types of chisels € Swmankh

(a) Flat chisel : They are used for cutting off and surfacing.
(b) Round nose chisel : They are mainly used for cutting grooves

S

2nd channels. e
(c) Cross cut chisel : They are used for roughing purpose.

(d) Diamond point chisel : They are used to cut grooves square
#mall holes and to clean corners. _

' Itis flattened and tapered about one-third of its length. On no ac-
£ount should the head of a chisel be hard where it is struck by hammer.
!1e chisel should not be oily. {L,Jﬂgohfd < -u'q-é)
-Spanners _

_ These are used to grip and turn nuts and is helpful when an equip-
Nl s being disassembled. These are also known as ‘Wrenches'. It is
“Ually made of steel, Use of wrong size spanner may lead to rounding

ff the corners of the nut. Wy e -n(_).ues “ WI

(G ,'_';qdd('“ﬂ Viﬁle‘nf *(Wt'“»ﬁ ¢
Pouk )

/

S L

«
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Spanner sizes are determined by the width across flats. They
available in mches and millimeter size to suit each nut size. '

Double-ended wrench

Fig. 2.12 |

As the wrenches are generally made of cast steel, they are hawng-
less shock resistance capacity, therefore, they should never be used as
hammers. Application of too much pressure should always be avolded.
In case of adjustable wrenches, proper grease should be applied onEE-

spindles. B
10. Pipe Wrenches :*L

For connecting or disconnecting the rigid conduits pipe wrenc‘
are required. A pipe wrench which can handle a conduit upto dia o 4"
mm is sufficient. "

Conduit

Spring

Jaws on bite “

(a) Pipe Wrenches

(b) Adjustable wrench
Fig. 2.13



11. BenchVice 41 wpl & &.,‘\‘\
It is used to clamp the material in :

- _ | rial in j :

operations. For electrical work gehe n its vice fo;: cutting or threading

chine vice is used holding the item whi is used. The ma-

Fig. 2.14. Bench vice
It should not be used as base for hammering.

12. Centre Punch

When a hple i§ to be drilled in metals, the centre punch is usually
used for making a starting hole. It is usually made of high grade tool
steel hardened at both ends as shown in fig. 2.15.

Fig. 2.15. Centre Punch

13. Pocket Knife _ ,
. The pocket knife is also one of the most important tools in the work-
er's tool kit. It is generally used for removing insulation from the wires.

The knife must be made from high grade cutlery steel. The closing-type
of knife should always be preferred, although a knife made from a bro-

Eken hacksawkblad:-f- c_an serve the purpose well. ¢ u& ; e ‘a
s D e
= Chgominm

e el

den casing capping or batten

Fig. 2.16. Pocket Knife

14.Wooden Saw
The house wiring is also done with woo




sary to make use of a carpenter's saw for making iﬂ”
utting the casing or cappmg 3
= } p o 4 e '-.m'. .' A

(b) Key-hole Saw

Fig. 2.17
to carpenter's saw, a small keyhole saw is also u

Flg. 2,18. Blow Lamp

gorin (V1. R-2valeami2ed Ivaicn Runi

use wiring, it is often required to drill a hole in wooden.ﬁ
den boards to facilitate the passage of insulated .
) terminate into switches or other fittings. For such put




Maintenance

hand drill is much useful. It
sonsists of a chuck with hard-
aned steel jaws into which
s placed the twist drill. A
grank and gear is used for

Eor opening the jaws, hold
he chuck in left hand and
urn the handle in an anti-
elockwise direction with
shuck pointing downward, and Fig. 2.19. Hand dfrill

for tightening the twist drill, place the drill into the jaws, hold the chuck
rmly and turn the handle in a clockwise direction with the drill pointing
down, i.e., in the direction of operation of the drill, and the drill will be.
firmly secured. Fig. 2.19. shows the hand drill. | :

Precautions : It should be kept clean and without greasy handle
should be used. :

17. Pulley Puller/Bearing Puller

It is used for removing pulley from the shaft of the Motor, Generator
Stc. It consists of three adjusting. legs, a tlghtenmg screw and a screwgd
iate made of mild steel. Small pulley pullers with only two legs are
ised for pulllng bearings. Hence called Bearing Puller.

e < Mg steel -
CM‘!‘\ Arnpund U4
2 otads |
=8 B8 %+ 828N
| S
| ftr
[ ] ‘ %\\\\\*
2
° /

Fig. 2.20. Pulley Puller

. Precautions : Avoid from rusting. Lubricate
me,

the joints from time to
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1 hoisting machinery with the help of which h

eavy .'.": 1
§ ﬁ_‘afﬁﬂaéed horizontally. Today, almost every workshas

equipped with cranes. Cranes play very importam_“l _.:
aterials. &
ypes of cranes are generally used :— g

ary cranes.

ad or gantry cranes. .
-cranes. : .
| or Gantry Cranes : These cranes due to its large sa
from floor obstructions and three-way motion with e ectrie
,idéiy used in erection work, steel plants, i‘ce factg.
ge yards, power houses and big machine ships.
‘of two main parts : fourdngy «
a wtwsuer s Lectlh
lley on the crab Lo epeit AR et ;
3 ,E_D-_:Q?/Crab '
g’ ) <
-Bridge =T
: Power Gantry 1 5;
Control =
Unit T

= & WridA® Lie pUlE et g Strurdugd
£ v, Fig.2.21. Overhead Crane 8w ooy & m?
ridge consists of two main girders fixed at their ends to the
ages which are supported on tram wheels and capable of mov-
antry rails. The movement is provid

2d through a long shaft sp
Whole bridge and geared to tram

\ wheels at the two ends. An
motor drives the shaft. =
crab consists of a hoistin

9 gear mounted on a frame. The frame

ed on another set of wheels and can travel across the main

' this way three movement can be provided to the load 1

novement is independently controlled. The movements are:
aversing with Crab

inal traversing with the bridge.

'fbin is fitted usually under the bridge at one e_nﬁi

-0l

d

C
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| i yaue R O gt .
Mobile Cranes . ) Ra,1 _“'f""":n't ¥ ].‘

Hook Sling
Hoist Cable

o | I |
Track Mounted Crane C ) Mounting
(Cri]“'ll}r Crﬂn(.‘.') T (T A ST T, ST T 20
Fig. 2.22 Do 6wy =
L Hoisting Cable £idp 4 ;

Gh BN .

'Fig. 2.23. Truck Mounted Crane
_Another type of mobile crane is the steam crane. It can have wheels
°Mple) to run on road or railway wagon type wheels so that it can run
~" railway gauge. Steam is the medium of power and the steam is pro-
=UCed in a boiler which is provided opposite to the boom to serve as
~PUnterweight. It balances the moments of the jib and the load lifted in

=€ hook for hoisting.
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428 Installation, Commussuomng & Maintenance of Electr

al
i N pL W
QUONTY L Lwier )k ol Oxing. /

-carry its rated normal current continuously and to perform the operatin
duty corresponding to the rated making and breaking capacity assugneg
to it.

\:&dﬁ;tallation of Outdoor Circuit-Breakers 5
Outdoor circuit-breakers are mounted on pre-fabricated galvaniseq /

steel structures. it
The important steps in the installation include the following :

1. Receipt and storage’ e
The packing cases are inspected and stored in indoor/covered storeg
ina planned location. Indoor equipment are stored indoor, outdoor equipment
are stored outdoor.

Civil Works. These are carried out as a part of civil works. The
foundatlon plan is decided on the basis of requirements of the clearness
and the base of the equipment/structure. Pockets are p[gy_lged for grouting
the foundations bolts. Cables are laid on trays located in the cable trenches.

Earthing mat is made welded with iron rod mesh and is buried in the
yard of depth of upto 1 metre. The risers are brought _E_gplg_ggm_q
point on the structure, equipment base.

(i Foundations. The installations work is started after completions of s
foundations.

1. Check the readiness of foundations and their dimensions as per
the drawings. Check the locations of haoles for gt grouting g with
reference to foundation N plan.

e Check the level of foundation surface.

L A3 PIa_c;_e the based frame/structure of the circuit-breaker in position.
—+-Place foundatlon nuts spring \ washers and tlghten Make connection

of earthing riser to the structure.

4. Assemble operatlng mechanism in its position. i
b Assemble support porcelalns and mterrugtlng heads. W
6. Join the Ilnks in 1 the mechanism with the links in the pole units
as explamed in manufacturers Instructmn,,B,QQk fy
7 Gj_\{@ auxuha;_y supphes to mechanus:rpv for motor, for trip cucu |
and closing circuit. i Iy

ot 8. Tighten all the bolts and other hardwares. >s. Remove-packings. .
q EK\J\ L Qiprggl_glon avallable operate “slow opening and slow closing.
- 10. Measure insulation Resistance.
11. Fill quenching medium after drying out operation. Check leakage |
and ensure leakage free assembly.
12. Measure insulation Resistance and resistance between termlnalﬁ \

of poles.










