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GENERAL INFORMATION

Name of the Trade : Pump Operator cum Mechanic
N.C.O. Code No. : 845.57 & 961.70
Entry Qualification : Pass in 10™ class examination under

10+2 system of education with Science
or its equivalent.

Duration of Craftsmen : 1 Year
Training

Duration of Apprentice- : 2 years including 1 year Basic Trg.
ship Training ‘

Rebate to Ex-ITI . : Pump Mechanic/Pump Operator cum
Trainees : Mechanic : 1 year :

Ratio of Apprenti‘cés 1 :4

-to Workers

NOTE FOR APPRENTICESHIP
- TRAINING

The Practical Traihing Programme of AApprentices‘ B
Under ATS(Apprenticeship Training Scheme) should be as

- per the facilities available in the Establishment / Industry.

At the end of shop floor training, an apprentice shall appear for a
final examination to be conducted at establishment level based on
- the actual shop floor training received by the apprentices. This
examination shall comprise of assessment of work diaries
maintained by the apprentices and Viva Voice to be conducted by
an external examiner (other than an official directly responSIble'

for shop floor training).



List of members attended t"he”Trade'Committee Meeting for revising the
Syllabus for the Trade of “Pump Mechanic cum Operator under CTS/ATS

- held on 16.06.2005 -
SLNo. Name Designation/Representing Org.
S/Sri
1. MMGer Dy. Director, CSTARI Chairman
2. M.K.Verma Manager,SNTI, Tata Steel, Jamshedpur Member
3. A.K . Karmakar Foreman, B.E.Pump (P) Ltd., Kolkata Member
4. S.N. Déy Marketing Executive, Modi Pump Industries Ltd.  Member

5. T.Mukhopadhayay  Dy. Director of Training, CSTARI, Kolkata Member

6. A.Chakraborty Asstt, Director of Training, CSTARI, Kolkata Member
7. RXK.Chakroborty  Training Officer, RDAT(ER), Kolkata Member
8  P.KKolay Training Officer, CSTARI, Kolkata Member

9, D.K.Saha Maint. Elgct, CSTARI, Kolkata " .. Member
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06.

07

square ness.
Marking the work piece, using marking
media and marking tools.

Exercises on filing steps maintaining
dimension with in + 0.2mm.

Exercises of filling angular, curved
surface and making template
maintaining dimensions ‘within %
0.Imm.

Exercises of marking, drilling chipping
& filing to produce square round &
triangular openings maintaining
dimensions within =+ 0.08 mm

purpose, types description and
method to use. Hammer—purpose,
types, description, method to use

-1 -and-precautions-tbbe-observed -

during hammering. Surface plate-

| purpose, types, %mn_.ﬁcoP method -
| to-use, caré:and‘maintenance. Vee

Block—purpose; types, description
and method to use. Marking
Block—purpose, types, construction
& method to use. Scriber—purpose,
types, description and method to
use. Punch—purpose, types,
description and method to use.

Micrometers—purpose, types
construction, calculation of Least
count, method to use and read, care
and maintenance. Combination
Set—purpose, description & method
to use.Vernire Bevel protractor—
purpose, construction, calculation of
vernier constant, method to use mum
read care & maintenance.

C?mowmlvsomm. types,
description, method to use and
precaution to be observed.

Gauges and templates—Definition
of workmen’s gauge, Inspection
gauge and Master gauge. Purpose,
types, description and method to use
gauges and templates used for En
trade.

Work holding devices for drilling —
types, description, method to use.
Drills and drilling—purpose, types,

't description, method to use drill with-

or without drill chuck and
precaution to'be observed,, Purpose,

' Simple

Units—Introduction, >
S.IL, MK.S., Fundamental and

derived, meaning of mega , kilo |

mili, micro, etc.

Stress, strain, modulus of
elasticity, Hook’s Law, ultimate
stress, factor of  safety—
definition, éxplanation’ and simple
calculations.

algebraic  formulae.
Applied shop problems.
Factors—different  types  of

factorization.

systems,

megnm E,obo_donﬁm free :Ea
mwaowom of hammer, file, nut and
bolt with dimension .

- Do-

Drawing orthographic views of
simple solids, like rectangular
blocks, hexagonal bars, hollow
bar, stepped block, etc. asper
18:696. Concepts of Ist & wa
angle projection.

Y-
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12.

13

14

Exercises on scraping on flat surface
marking high spots using Prussian blue.

Exercises on making out key as per -
shaft, hub, keyways, preparing keys to
fit into keyways

Identifying, selecting, proper ropes and
stings, use proper types of knots, use of
various types lifting tackles observing
safety precautions.

Care and maintenance of lifting
tackles. Use of craw bar, roller timber.

of Fit. Hole Basis & Shaft Basis.
Newal, British, ISI/BIS System.
Example of fixing limit for
components used in various pump
sets.

Limit Gauges—purpose, types,
description and method to use. Dial
test Indicator—purpose, types,
construction, accuracy, methad to
read & use, filler gauge —purpose &

1 method to use. Scrapers and

scraping —purpose, types,
description procedure for scraping
and , precautions to be observed.
Surface roughness symbols.

Keys, and key ways—purpose,

types, description and meéthed to fit
keys in the key ways. Procedure of
removing keys and precautions to
be observed and method to use
drift,pullers and extractors. Purpose,
types,, description and method to
use pliers and screw drivers.
Spanners and wrenches—purpose,
types, description and method to
use. Locking devices—their types—
use of screws, bolts, nuts, & lock
nuts-check nuts, castle nuts. Split
pins, locking plates, spring washers
& tab washers—description &
method to use.

Purpose, types, description and
application of ropes & slings.
Purpose, types, description,
operation, application, care and
maintenance of lifting tackles for
components of pump sets.
Precautions to be observed at the

Equations—Simple, simple

simultaneous and quadratic.

Properties and uses of copper,
Zinc, Tin, Lead, Aluminum.
Composition, properties and uses
of brass, bronze, solder white
metal, ete.

Trigonometric system of
measurement of angle,
trigonometric ratios; relation and
formulae. Calculation om height

and distance calculation of lapses.

--Do--

Development of the surfaces of
different solid and hollow
objects.

--Do—
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25

26

27.

28

29

30

31

32
to
34

Servicing of pumps & valves of general
purpose and of corrosive fluids. °
Selection of gasket, packing & gland
materials, marking & cutting off gasket
as per shape & profile. Using gasket
cement to.stop leakage. & for fixing,

Installation-of seals leather polythene;
asbestos, rope rubber and mechanical
seals. Maintenance of lubrication

systems.

Fitting of flanges and assembling of pipe
work, leak testing and rectification. Use
of tee, elbow, bend, socket, reducers and
other pipe fittings. Cutting threads of
pipes.

Installation of stationary & coupled
pumps, checking and correcting of
alignment of pump with its prime
movers and its serviceability test.
Testing of pumps for their delivery flow
& pressure.

Reconditioning of centrifugal pumps.

1 corrosive fluids. Different gasket,

advantages of each over En other.

. of pumps for their serviceability.

Different types of valves-their -
description, advantages & use.
Special pumps & glands used for

packing & gland materials-method
of replacement. U&ﬂnﬁ gasket
cement used to Eaﬁa ~ow_Sm@ and

Principle of &RQ Rw&nm pressure
and terperature measuring
instruments. Methed to read and
application of pressure and
temperature measuring instrurmnents.

Various seals-their use and places of
application-with advantages.
Lubrication-types of libricants use
& methods of lubrication.

Various tools and accessories used
in pipe fitting with their details. Use’
of protecting caps on threads. Pipe
fitting technique. Procedure to fit
flanges & for leak testing.

Method of install, align and testing

Concept of tightening torque for
different sizes of bolts -

Principle of centrifugal pump.
Construction and operation of
centrifugal pump in series and
parallel. Finding out defects and

Heat vqgn:oa- Hardening,
Tempering, Annealing,
Normalising & Case hardening,

- Pressure- definition, explanation
| and units.

Liquids-properties, ~ units  of
measurement and related friction.
Measuring  of .suction head
&delivery head and . effects of
atmospheric pressure on them.
Related shop problems.

Pressure measuring_instruments
brief description .and.. method to
read. Flow .easuring
Instrements—brief description &
method to to read, Level
measuring Instraments—brief
description & method to read,
related calculations.

Calculation on the cost of
installation and repairing of
stationary & coupléed pumps.

Caloulation  on: the cost of
repairing and. . installation. of
centrifugal pumps, types of fluid.

Free hand sketches of the tools
required for repairing a pump
set. .

Free band sketches of the
precision instruments related to
the trade.

.. Do

Drawing views of typical
geometrical solids, hollow and
machine parts:dimensioningas
per given.drawings

Drawing sectional views of
geometrical solids, hollows with
dimensions as per 1S:696
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45

46

47

48

49

push buttons, etc. Use of test lamp and
neon tester. Identification of live, neutral
and earthing wires.

Measurement of electrical ; power and
energy consumed for a definite na:om of
time. -

Eauﬂ@a:m of A.C. motors, their testing,
identifying terminals, connecting,
nunning & reversing. Measuring speed
of A.C. motor using tachometer with
stop watch. Dismantling, assembling of
A.C. motors & identification of parts

Starting a single phase A.C motor with
D.O.L starter. Starting a 3 phase motor
with star-Delta starter.

Checking for proper running of motor,
overheating, etc.

Maintenance of motors-use and
connection of single phase preventor
trouble shooting in etc. ckt..

Familiarisation with Diesel engines,
tools and equipment required for
maintenance, engine parts and their
handling technique. Starting and
stopping of engines. Running;of engines
and checking temperature, fuel, oil .
pressure and consumption on load &
adjusting engine speed.

Cleaning of fuel tank, checking leaks in
the fuel lines. Cutting, flaring of tubes to
make T, & elbow fitting using unions.

explanation and advantages over
Direct current and vice-versa
Concept and application of phase,
star and delta connection. Procedure
to identify live, neutral, single phase
and 3-phase power supply. -
Method to measure power and
energy consumed by electrical
appliances using wattmeter and
Energy meter..

AC ioanm-mwommﬁwn terminology.
. Purpose; types, construction,

operation; testing for correct.
functioning, maintenance and

.| industrial applications. Trouble

shooting & protection of induction
motor:

--Do-

I.C. Engines-petrol and diesel
engine, comparison between petrol
and diesel engine. ~ *-

Diesel engine-characteristic,
classification, working principles,
construction and operation om 4
onwo & 2 stroke engine.

Procedure to clean fuel tank &
check leak in the fuel line.
Lubrication system — types

' induce  magnetic

Definition and explanation of

work, power & energy. Simple

calculation to aﬁmﬂb_so -electrical

1 power of m_aoSnw_ appliances and
| energy oonmcamm ,by, an electrical

circuit for a definite period of

| time and déferent loading.

Magnets — -properties “types,
molecular._theory. and method to
properties.
Electromagnetic induction and

electromagnet.

--Do-

Heat and temperature-definitions,
difference  effects of heat,
temperature scales and related
calculations. .

Transmission of Heat — Bnﬁo%
& examples. Co-efficient of linear
expansion of mo:mm.UnmEnou &
n&n&nﬂoﬂ

Definition,  explanation  and

 Pascal’s law & flaid pressure |

Electrical circuits connecting
wattmeter & Energy meter

m_moﬂow_ circuit diagram
connecting A.C. motors.

Reading of the circuit diagram of
electrical circuits.

Reading, _.Emﬂn.omlm.mﬁ
practicing for identification of
missing views.

Reading; interpreting & °
practicing engineering drawing
for identification of surfaces &
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Fitting of lubricating pump oil filters, air
filters, checking and adjusting of oil
pressure. v_d<n::<o maintenance &
_,ovw.::m ,

Trouble ?w&nm for diesel engines & its

50.
component and their repairing..
51 REVISION
52.

description and advantages of each
over others. Filters and oil coolers—
their description functions and
method to overhaul for efficient-
functioning. ‘

Common troubles in diesel engines
and their remedies.

Methods to be followed to assure
quality servicing. Ecological
considerations & pollution control.

REVISION

FINAL TEST

Abscissa,

application.

ordinates, graphs of
straight line related of two sets of
varying qualities.

REVISION

edges, surface finish tolerance &
allowance, study of assembly
drawing of pumps.

Drawing sectional views of
machine parts with dimension as
per 18:696.

REVISION

FINAL ACHIEVEMENT :- Trainees will be able to

SOCIAL STUDIES :-_The Syllabus is already approved and common for all r.»nmm

(1) Operate, inspect, repair & recondition of reciprocating Bﬁdw oo:nﬂ».zmﬁ and submersible pumps.
(2) Install and maintain reciprocating, 38@. centrifugal and submersible pumps.

\\:_\




LIST OF TOOLS & EQUIPMENTS PER A BATCH OF 16 TRAINEES FOR THE
IRADE OF PUMP OPERATOR CUM MECHANIC UNDER CRAFTSMEN

TRAINING SCHEM[E

_SLI_}J_Q ' DESCRIPTION ) QUANTITY
or. Steel Rule 300mm. \ | 16 Nos.
0’2.: Try square 150mm. 16
03, Spring caliper, outside 150mm. 16 ”
04, Spring caliper, Inside 150mm. 16
05. Caliper, Hermaphrodite 150mm 16
06. Spring Divider 150mm. 16
07.. Scriber 150mm. 16 ”
08 Centre punch 100mm. 16 ”
09. Dot Punch 100mm. - 16
10 Screw Driver 200mm. - 16
1L ScreW Driver (insulated handle) 150mm. 16 »
12. Serew Driver heavy duty 250mm. 16 ”
13. Chisel ﬂ‘at cold 20mm. 16 »
14, . Chisel cross cut 20mm. 16 ”
1s. Hammer Ball pein 500gms. 16 »
16, Hatnmer Cross pein 250gms. 16
17. File Flat bastard 250mm. 16 ”
18. File Flat Second cut 200mm. 16
19. File Flat shpoth 200mm, 16 »
20. Hacksaw Frame adjustable 250 - 300mm. 16 »
21, Plier combination insulated handle 150mm. 16 »
22, Plier Long - Nose insulated handle 150mm 16"
23. ‘Wire insulation stripper for skinning Conductor from 1.4 sq .mm. to 4 sq. mm 16 ”
24, Knife Double Blade 75mm I6 »
25, Neon Tester . 16
26. Pincer 150mm. 16
27. Gimlet 6mm. 16 ”
28. File Half round 250mm 16
29. File Square smooth 200mm. 16 ”
30. File Round smooth 200mm. 16 ”
31 Scraper Flat 150mm 16 ”
32. ' Scraper half round 150mm 16
33 ‘. Scraper Triangular 150mm 16 "
34. Twist Drill 3mm to 13mm 2 sets




35,
36.
37.
38.
39.
40.
41.
42.
43,

45,
46.
4.
48,
49.
50.
51.
52.
53,
54.
55.
56.
57.
58.
59.
60.
61.
62.
1 63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,

Die stock 100 mm capacity

Tap Wrench 10 mm capacity _

Allen Keys Hexagonal 2.5 mm to 12 mm

Taps and Dies Set B. A. with stock & wrench

Taps & Dies set Metric with stock & wrench

Oil Stone 150 mm x 50 mm x 25 mm

Adjustable Spanner 300 mm

Machine Vice 200 mm swivel base

Bench vice 120 mm A

Drilling Machine O to 12 mm capacity motorized with chuck and key

Grinding machine DE pedestal 180 mm dia. wheels rough and smooth
Drill HSS Taper shank

Drill Angle gauge
Diamond Dresser
Outside Micrometer O to 25 mm

Vernier Micrometer outside 0-25 mm

‘ Dial Micrometer outside 0-25 mm

Micrometer outside 25 — 50 mm

‘Micrometer outside 50 — 75 mm

Vernier Caliper 200 mm
Vemier Height gauge 300 mm
Inside Micrometer 15 mm to 100 mm with

Depth Micrometer o — 100 mm with extension

| Taps & Dies unified thread coarse series 6 — 25 mm

Drill chuck 0 — 6 mm

Chain Wrench 75 mm

Mechanical Puller 3 Leg 150 mm

Pulley puller ( Assorted size )

Arbor press bench type A

Circlip pliers, Internal & external

Extractor Fly Wheel & Magnate

Angle plate 200 x 100 x 200 mm

Straight edge 450 mm steel

Surface plate 400 x 400 mm Grade -1

Universal Marking Block

Telescopic gauge 13mm to 300mm

Vee Block Pair with clamps 70hmx

Vee Block pair with clamps 150mm ‘
Dial Test Indicator with stand & bar,0.0 Imm. Accuracy.
Steel Tape 1 metre

4 Nos.
4 Nos.
4 Sets
2 Sets.
2 Sets
4 Nos.
4
9
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75.
76.
77.
78.
79.
80.
81
82
83..
84,
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

105

100.
101.
102.
103.
104.

106.
107.
108.
109.
110.
111
112,
113.
114.

Tenon saw 250 mm

Firmer chisel 6 mm

Firmer chisel 12 mm

Firmer chisel 25 mm

Bradawel

Blow Lamp 500 ml.

Melting pan 1 litre

*C’ Clamp 100 mm

‘C’ Clamp 150 mm

‘C’ Clamp 200 mm

Raw! plug tool & kit

Masonry bit (Assorted up to 12 mm )

Hand vice 50 mm

Hand opefated crimping tool 4sq.mm.
Hand operated crimping tool 10sq.mm.
Spanner socket set(Metric) with handle Tee bar and ratchet
Double ended spanner 6 mm to 32 mm.
Double ended ring spanner 6 mm to 32 mm
Double énded offset ring spanner 6 — 32 mm
Punch hollow 6.2,12,15, & 19.

Screw pitch gauge — Metric

Feeler gauge

Stud extractor

Scissors 200 mm.

Magnifying Glass 75 mm

Crow Bar

Pipe wrench Adjustable 455 mm

Pipe Vice 75 mm

Direct Reading vernier caliper 200 mm
Vernier Bevel protector with 150 mm plate
Radius Gauge, Metric

Hand Tachometer 0 to 10000 rpm.

Grease gun

Fly press

Drilling Machine, Motorised, pillar 20mm capacity
Ammeter AC 0 to 50 Amps.

Volt Meter AC 0 to 500 volts

/| Wattmeter AC/DC, 0 to 10 kw.

Energy meter, AC, Single phase, 5 Amps, 230 Volts
Megger 500 Volts

RN NN N DN NN

[

NONNN NN N NN

”

2.Sets.

2 Nos.
'2 2
1 No.
17

2 Sets.

5 »
2
2 »
2

-« 2 8Sets. .

2 ”
2 Nos.
2 ”

11
2
I
”
"

2

Z
°

4 Nos.
.47
9 »
g
g n
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115
116
117

118
119
120
121
122
123
124
125
126

1127,

128

129.
130.
131.
132,
133, ...
134,
135,
136.
137.
138.
139.
140.
141.
142,
143,
144,
145,

Digital Tonge tester 0 -20 A AC

Digital Multimeter 2.5 Amps .
Single phase 220 V capacitor type AC Meter Squirrel gage Induction motor 400V,
3 Phase 50 Hz, 5 Hp with star —delta starter.

Injector Testing Set (Hand Tester ) '

Presser gauge 0 - 5 ks/am2

Flow meter 0 — 400 Lt./min.

Temperature gauge 0— 100 0 C

Fuel! pump

Injector pump

Diesel Engine 2 stroke vertical (up to about 10 kw / ISHP)
Diese! Engine 4 stroke, vertical (up to about 10 kw / ISHP)
Petrol engine up to 0.75 kw / IHP |
Reciprocating pump, ( cut out mode )

Rotary pump, cut out mode .

Diesel Engine upto3. 5kw /4. 5 H. P fitted with pump
Diesel Engine driven portable pump set.

Centrifugal pump coupled with mono block sét

Back pull out type centrifugal pump

Horizontal split casing pump '

Multistage phmp. . _
Submersible pump set, eigﬁt stage up to 10 KW/ 15 HP
Overhead tank, pump, minimum 5000 litres with level indicators and piping layout
Marking Table 900 x 900 mm

Work Bench 2500 x 2000 mm

Mgtal Rack 1820 x 1500 x 450 mm

'Almirah 1800 x 1200 x 450 mm

Lockers with six drawers ( Standard size )

Artificial Respiration apparatus

| Fire Extinguisher

- Table and chair for Instructor

Single phase preVenter‘

1 No.
1 No.
1 No.

1 No.
2 Nos.
2 *”

4 Nos.

6 ”»”
1 No.

2 Nos.

1 éach.
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Sylabus for the Trade of “Pump Operator cum Mechanic” under ATS

Period of Training : 2 years

The content of syllabus during 1st year training for the apprentices will be same as that of the
syllabus of the CTS for the trade of “Pump Operator cum Mechanic”

SHOP FLOOR TRAINING( 2™ year)
1.

3,

10.

11.
12,

13.

Safety precautions to be followed in workshop.

Fire fighting exercises, operation of fire extinguishers.

Practice using of various tools for dismantling and assembling of different types &
sizes of pumps. -

Use of test equipments and their using (Tong tester, Bearmg Tester, Tachometer
etc.)

Operating of various pumps:- Parallel & Series connections, Measuring &
recording of various pump parameters- flow, pressure, current, etc.

Scrapping, lapping, honing, painting, sealing, use of practicing coating etc.
Inspecting parts, identifying defects, repairing and reconditioning of diesel, petrol
kerosene engines, electric motor & steam turbine.

Dismantling of recxprocatmg, centrifugal submersible, steam & vacuum pump.
Assembling of various pumps, alignment of pump, testing for correct functioning
inspecting and rectifying the causes of failure.

Practice break down maintenance/defect repairing on simulated defects/break
down

Carrying out test, trial and commissioning of new pump set.

Practice electric connection in starter panel, motor termmal box etc. W1th proper
earth connection.

Testing and correct storing of spare parts. Material management and est1matmg
the cost of repairing and reconditioning of pump sets. Demandmg spare, parts etc.’

RELATED INSTRUCTION (2" year)

1.

1.1
1.2
1.3
14
1.5
1.6
1.7
1.8

1.9

TRADE THEQRY :

Concept of fire, fire fighting. Safety precautions from men and materials
Interchangeable system - limits, fits and tolerance.

Scrapping, lapping, painting, metal spraying and use of protective coating.

Heat treatment of metals & alloys, welding, brazing & metalisation.

Jigs, fixture and material handling

Inspection and quality control of finished products

Standards and grades of various lubricants, specifications of dlfferent spare parts
Procedure to inspect different parts and identification of defects, packing glands,
Gaskets etc.

Familiarization with the symptoms of various defects & procedure of rectifying .

c-—



I

1.10
1.11
1.12

1.13

2.1

22
23
24
25
26

2.7
2.8
29

3.1
3.2
33

34
3.5

3.6
37
3.8

3.9

Procedure to be followed for scheduled maintenance and operation of pumps.
Familiarization with the checklist, Dqs Donts, sténdard parameter reading etc.
Pollution control and ecological consideration, importance of general cleanliness
and keeping pump house at ship-shape

Procedure for preparing observation, report maintaining log book, procuring ,
demahding spare parts. ‘

WORKSHOP CALCULATION AND SCIENCE (2™ YEAR)

Matter, atom, molecule, mechanical mixture, chemical compound, alloy, mass,

density, specific gravity definition, explanation and calculation.

Energy- conversion and relation, potential and kinetic energy, conversion of
energy. '

Definition and explanation of fofce, moment of force, torque, power etc.
Types of levers- deﬁnition, description load, effort, mechanical advantage,
efficiency of machine and related calculation |

Meaning of stress, strain, modulus of elasticity, factor of safety and different types
of stress.

Calculation of load, power, starting current, running current for electric Driven
pump motors.

Pythagorean proposition , solution of triangle, sine rule cosine rule etc.
Description and plotting different types of graph. _
Calculation of pump delivery, friction loss, head length and HP/KW.

ENGINEERING DRAWING (2™ Year)
Code practice of engineering drawing as per IS: 966 of BIS.

- Development of surface of the sheet metal parts of pump sets.

Drawing rivewd joints, different types of threads, bolts, nuts, locking devices,
keys, cotters étc.

Drawing isometric views of parts of the pump set.

Free hand sketching and orthographic views of the parts of pump sets such as
piston, connecting rod, crank shaft etc.

Free hand sketching of detailed components from assemblies. _

Drawing éectional view of the parts of the pump sets as per IS : 696

Blue print reading of the assembly and detailed drawing of the components of the
pump sets, pipe layout, valve symbols.

Reading electrical block diagram of various pump set star delta connection etc.
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