MAHARASHTRA STATE BOARD OF VOCATIONAL EDUCATION EXAMINATION, MUMBAI

1 | Name of Syllabus C.C. Electronic and Instrument Maintenance of Process Plant
(307113)
2 | Max. Nos of 25 Students
Student
3 | Duration 6 Months
4 | Type Full Time
5 | Nos Of Days / 6 Days
Week
6 | Nos Of Hours 7 Hrs
/Days
7 | Space Required Laboratory = 1000 Sq feet
Class Room = 200 Sq feet
TOTAL = 1200 Sq feet
8 | Entry S.S.C. + Any course passed from Chemical group of MSBVEE
Qualification
9 | Objective Of 1. Awareness of Safety precautions
Syllabus/ 2. Knowledge of Engineering skill, use of tools in assembly
introduction 3. Awareness of Process Plant.
4. Awareness of Electronics & Instrument Maintenance in Process
Plant..
5. Awareness of Electrical Maintenance.
6. Awareness of Basic Fitting, Turning & Machining.
10 | Employment The trainee will either to be able to take up jobs with agencies which
Opportunity Develop, Maintain, Repair Process Plant. Work as or with working
experience will be in a position to start his own independent Business.
11 | Teacher’s Diploma/Certificate course passed in concern subject
Qualification
12 | Training System Training System Per Week
Theory Practical Total
12 Hours 30 Hours 42 Hours
13 | Exam. System Sr.|Paper Code| Name of Subject | TH/PR | Hours | Max. | Min.
No. Marks | Marks
1| 30711311 | Electronic and THI1 | 3hrs 100 35
Instrument
Maintenance of
Process Plant
2 | 30711321 | Basic Electrician, PR1 | 3hrs 100 50
Electronic &
Computer
3| 30711322 | Electronic and PRIl | 6hrs 200 100
Instrument
Maintenance of
Process Plant
TOTAL 400 185




ELECTRONIC & INSTRUMENT MAINTENANCE OF PROCESS PLANT

Practical - 11 Theory -1
-Calibration of pressure instruments using Pressure principle, static dynamic pressure,
dead weight tester, Bourden tube Gauge pressure head pressure, Standard
-Converting pressure into displacement pressure gauge, pressure fitter
-Dismantle the pressure gauge & study Pressure record, Pressure switch, Pirani
the construction & correct functioning gauge, Pressure regulating valve,

Thermocouple, lonization gauge and

Magnetic pressure gauge

Calibration of expansion Absolute temp scale, relative temp scale,
Thermometers Relation to thermal energy

Calibration maintenance & reconditioning RTD-resistance—temp- detector

of thermocouple, Bimetal strips gas thermometer
Pyrometers Vapor pressure thermo meter
Temperature switch, Thermostats

Temperature gauges (Fluid) Thermister

To study of flow nozzles, heads, there Rota meter flow meter, Turbine flow
meter,

shape & connection
Magnetic flow meter
Differential flow indicator
Capacitance type level indicator

Weighting machine for level management,

Flow switch, Mass flow

Study construction of sight glass, float Level switches

type level measuring instruments of Capacitive level switch

closed & open tank Magnetic level gauge

To study various types of potentiometer Viscometer, Melting point & Boiling,
Flame

To study conductivity meter
Photometer




Potentiometer

Colorimeter, Analyzer, Conductivity meter

study of ammeter voltmeter wattmeter &

multi meter digital type

Ammeter digital type
Voltmeter digital type
Wattmeter digital type
Multi meter digital type
Power factor meter

Hot wire instrument
Clamp on AC-Ammeter

Ohm meters multi ranges

Calibration of temperature

Transmitter & its adjustment

Record & calibration of current to air &
pressure to current converter
Reconditioning of EMF to current,

converter & Its calibration

Receiver recorder

Temperature transmitter (Pneumatic &
Electronic)

Pressure transmitter (Pneumatic &
Electronic)

DP transmitter (Pneumatic & Electronic)
R.T.D. Transmitter (Electronic)
Thermocouple transmitter (Electronics)
Online conductivity meter-sensor indicator
Servo level gauge, EMF to | converter
RTD to | converter, Pressure recorder

Temperature indicator cum recorder

Study the construction, identification of
component of ON-OFF type controller
Testing & calibration of ON-OFF type
Control system of pneumatic & electronic

pressure, temperature

ON OFF controllers

PID controllers (Pneumatic and
Electronics)

Pneumatic calibrator
Pulse to current converter
Solenoid valve

Control valves

Serial converser




Temperature scanners

Control valves with petitioners

Study of digital millimeter
Slow charts making Program

Study off LRC, PLC, DCS and SCADA

Digital power supplies

Digital current sources poser supply
Digital multi meter, Micro pressure kit
LCR (Source and measure)

PLC, DCS, Computers to study different

process application SCADA

Acceleration, velocity and position-define
vibration, shock characteristics stressstrain
curve

XLVDT to a displacement measurement

problem

Strain gauge
Accelerometer

Piezoelectric accelerometer

Describe eradiation term of frequency
wave length

Speed of propagation, eradiation poser
intensity, photo conductive, photovoltaic,
photo emission, photo detector and optical

pyrometers

Photo emission
Diode

Optical pyrometer

Checking flip-flop(K+8)
Making program and checking in its

procedure Kits

Simple alarm (Simple two position
multivariable)

Computers in process control
Programmable controllers single variable,
cascade control

Flow chart making

Review and ALL INDIA TRADE TEST etc

Review and ALL INDIA TRADE TEST
etc




Sr. No Name of Item Quantity
1 Moving coil voltmeters (Various ranges) digital type 4
2 Moving coil ammeters (Various ranges) 4
3 Moving millimeters (Various ranges) digital type 4
4 Moving milli voltmeters (Various ranges) digital type 4
5 Galvanometer, center-zero indicating Moving coil 1
voltmeters (Various ranges) digital type
6 Moving iron AC- voltmeters (Various ranges) digital type |4
7 Moving iron AC- Ammeters (Various ranges) digital type |4
8 Voltmeter Dynamometer type AC & DC digital type 2
9 Ammeter Dynamometer induction type AC & DC digital tyy 2
10 Wattmeter dynamometer type digital type 1
11 Power Factor meter digital type 1
12 Hot wire instrument digital type 1
13 Clamp on AC Ammeter digital type 1
14 Ohm meters multi ranges 1
15 Insulation tester (meager) 500 volts 1
16 Watt hour meter digital type 4
17 Frequency meter, vibration reed type digital type 1
18 Ampere hour meter digital type 2
19 Calibration for ammeters, voltmeters, ohmmeters digital typ( 1
20 Calibration for wattmeter, energy meter digital type 1
21 Bridge for resistance, energy meter digital type 1
22 Workshop potentiometer, with galvo & std. cell digital type | 1
23 Regulated power supply with variable DC source digital typ{ 1
24 Servo operated AC voltage stabilizer, 10 KVA digital type | 1
25 Hair hygrometer digital type 1
26 Wet & dry bulb thermometer type hygrometer digital type | 2
27 Gas pressure regulator digital type 2




28 Magnetic pressure gauge digital type

29 Reciprocating piston type flow meter digital type
30 Hook type level indicator digital type

31 Float type level Indicator digital type

32 Show piece ultra sonic level indicator digital type
33 Variable capacitance type level indicator digital type
34 Vapor pressure thermometers digital type

35 Optical pyrometer digital type

36 Optical pyrometer digital type

37 Tachometer centrifugal digital type

38 Tachometer electrical, synchronous digital type
39 Stroboscope digital type




Practical: - Basic Electrician, Electronics, Computer

Topic Practical - |
Basic Demonstration of use of safety equipments and artificial
Electrician, respiration. Use of hand tools, join practice with single and multi —
Electronics, stand conductors of different wires. Joining practice of bare
Computer . conductors — soldering practice on printed circuit boards-

Demonstration & practice on soldering the aluminum conductor,
cable joints. Use of aluminum flux and Alca ‘p’ solder.
Demonstration and practice of crimping of various wires.

Making of a simple circuit with a lamp and battery. Study and use
of multi maters - measurement of current, voltage, resistance in
DC\AC circuits. Demonstration & verification of ohm’s law —
series circuits — parallel circuits. Demonstration in circuits —use of
tong tester and megger .

Simple wiring practice with distribution boards, junction boxes,
main switches two way and intermediate switches. Identification of
different parts of dc generators-testing and measuring the field and
armature resistances. Identification of different parts of ac motors-
testing and measurement on induction motors- demonstration on
alternators. Identification and testing of transformers. Grouping &
testing of cells for a specified voltage & current-preparation of
battery charging.

Identification of different type of capacitors- testing of capacitors —
identification and testing of assorted diodes, PNP\ NPN transistors
— uni-junction transistor, field effect

Transistor & silicon controlled rectifier Ics etc. - demonstration on
rectifiers — identification of Ics

Booting the computer ,opening windows menus, using the mouse,
refresh computer desktop using right click of the mouse, create a
directory in Expand Linux, format a floppy , create a file using
notepad, save the file in floppy, copy the file into hard disk, copy a
file from hard disk to floppy, create a directory in floppy, create a
directory in hard disk, use my documents , use start menu for
opening an application , to open a document recently written,
change control panel settings for familiarize with keyboard and
keys.




Techniques of changing desktop wall paper, changing desktop
screen properties, control panel, user accounts, customizing icon,
writing a sample text using notepad, using paint for drawing
figures to get accustomed with mouse. Saving a file. Using
windows explorer ,install a software , remove a software, add new
changing the regional settings of the system (like a printer , change
the system date and time, changing the regional setting of the
system like country, currency, date format, using start menu,
creating desktop short cuts.

Open internet explorer, change the settings in IE, customize
internet explorer for default applications, enable cookies, change
the security settings, setup an internet connection, user ID and
password saving in the computer for future usage, setup outlook
express for an Email account, setup server authentication settings,
receive and send Email from the account. Search using yahoo and
Google for certain topics, download file. Setup the net meting
using MSN and yahoo messenger.

Open MS WORD, create a new file, save a file, open an existing
file, save as a text file, type a paragraph, set for left and right
margins, change the letters from upper to lower case vice versa, cut
a paragraph, copy a paragraph, setup tab positions, draw a simple
table, insert rows, insert columns, erase rows, erase columns,
search the document for spelling corrections, print the letters in a
printer attached in portrait and landscape. Open excel and workout
the following to understand the theory commands. Prepare a salary
bill for ABC organization with column A for names, column B for
basic salary, column C for DA, column D for addition of B & C to
get the full salary, add the column D into a new cell as TOTAL
amount. Print the sheet using set print areas with margins, and use
scale factor for reduction and enlargement, use portrait and
landscape.




List of Tools and Equipments for Mechanical Maintenance

Sr Particulars Quantity
1 2 3
1 |Measuring tape 3 meter 16
2 |Inside spring caliper 200 mm 16
3 |Outside spring caliper 200 mm 16
4 |Ball pin Hammer - 200 gm 16
5 |Fix spanner 23 mm set 9 spanner 16
6 |Ring spanner 6 to 23 mm 16
7 |Chisel cold flat 20x150 mm 16
8 |Steal scale 300 mm engineering 16
9 |Try square 200 mm 16
10 |Screw driver 300 mm 16
11 |Centre punch 100 mm x 100 mm 16
12 |Scriber 150 mm 16
13 |Bradawl 200 mm 16
14 |0Odd leg caliper spring type 200 mm 16
15 |Out side spring caliper 400 mm 02
16 |Inside spring caliper 400 mm 02
17 |Ball pin hammer 400 gm 04
18 |Flat chisel cold 25 x 200 mm 02
19 |Cross cut chisel 150 mm 02
20 |Sledge hammer 2 kg 01
21 |Cross pin hammer 400 gm 02
22 |Mallet 02
23 |Teflon hammer 01
24 |Vernier caliper 200 mm digital type 01
25 [Vernier caliper 150 mm digital type 01
26 |Micrometer 0-25 mm 01
27 |Depth meter 0-300 mm 01
28 |Slip gauge set 01
29 |Feeler gauge leaf type 26 blades eng. & metric 02
30 |Radius gauge leaf type 1to 15 mm 01
31 |Digi matic thickness gauge 01
32 |Universal Bevel protector 01
33 |Pipe wrench 200 mm 02
34 |Pipe wrench 300 mm 02
35 |Adjustable wrench 250 mm 02
36 |Combination pliers 200 mm 08
37 |Long nose pliers 200 mm 04
38 [Flat file bastard 250 mm 08
39 |Flat file smooth 250 mm 08
40 |Flat file rough cut 250 mm 04
41 |Flat file rough cut 300 mm 08
42 |Half round file smooth - 250 mm 04
43 |Half round file rough - 250 mm 04
44 |Round file smooth - 200 mm 04
45 |Round file Smooth - 200 mm 04
46 |Triangular file - 150 mm 04
47 |Square file - 200 mm 04
48 |Needle file set 04




49 |Allen key 12,14,15,16,18,20,22 mm 02 each

50 |Ring spanner 25x28, 24x26 02 each

51 |Torque wrench 01

52 |TapsetBSW 01

53 |DiesetBSW 01

54 |BOX spanner SOCKeT set 17,7 mm s«iuare drive hexagonal 02
sockets set of size 10,11,12,13,14,15,16,17, 18,19,21,22, 23,
24,26,27,28,29,30,32,33,34 with accessories

55 |Anvil big size 01

56 |Surface plate 400x400 mm 01

57 |'V'Block 02

58 |Hack saw frame adjustable 300 mm 08

59 |Grease gun 02

60 |Oil cane 500 ml 02

61 |Screw Driver 400 mm 02

62 |Screw Driver 300 mm 02

63 |Try square 300 mm 02

64 |Tap set metric 01

65 |Die set metric 01

66 |Bench vice 150 mm 08

67 |[Pipe vice 100 mm 02

68 |Internal circlip plier straight 150 mm 04

69 |External circlip plier spring type 150 mm 04

70 [Water pump plier slip joint 250 mm 04

General Machinery

1 |Gland type centrifugal pump with closed impeller Dis. Cap- 02
1m®/hr with suitable I1SI motor

2 |Mechanical seal type centrifugal pump with open impeller 02
Dis. Cap- 2 nfVhr with suitable ISl motor

3 |Gland type four stage centrifugal pump semi open impeller 02
Dis. Cap- 3 m*/hr with suitable 1SI motor

4 [Stainless steal centrifugal pump Dis. Cap- 3 m*/hr with 01
suitable IS motor

5 |Water ring type vacuum pump Dis. Cap- 3 m¥/hr with 02
suitable 1SI motor

6 |Reciprocating type vacuum pump Dis. Cap- 4 m*/hr with 01
suitable 1SI motor

7 |External gear pump (Herring bone gears) Dis. Cap- 4 mP/hr 02
with suitable ISI motor

8 |Internal gear pump (Spur gear ) Dis. Cap- 3 nvVhr with 01
suitable 1SI motor

9 |Two stage double acting Air Compressor with all accessories 01
like receiver, safety devices etc. with suitable ISI motor

10 |[Single stage air compressor with all accessories with suitable 01
ISI motor

11 |[Single stage double acting refrigerant compressors with 01
safety devices with suitable 1SI motor

12 |Centrifugal compressor with all accessories with suitable 1SI 01
motor

13 |S.S. Ball valve single piece construction 1" 04

14 |C.S. Ball valve one piece construction %" & two piece 04 each
construction 2"

15 |C.S. gate valve 2" & 4" 02 each

16 |C.S. globe valve 3" 02




17 |[Non return valve %", 1" 4" 02 each
18 |Diaphragm valve 1" 02
19 |S.S. Needle valve 1%" 02
20 |Two pass cast steal U tube type heat exchanger with M.S. 02
shell size dia 12", no of tubes 24, dia %"
21 |Six pass straight tube type heat exchanger with M.S. shell 01
size dia 16", no of tubes 36, dia 1"
22 |Four pass straight tube type heat exchanger with M.S. shell 01
size dia 10", no of tubes 16, dia %"
23 |S.S. plate type heat exchanger having four plates size 36" 01
24 |Choke removal pump with accessories 01
25 |Flanges as per I.S. Code size 12 mm, 19 mm, 25 mm, 50 mm 05 each
26 |Collar type flanges size 50 mm, 75 mm & 100 mm 04 each
27 |Bearing puller 02
28 |Ball bearing 6004, 6110, 6212, 6420 01 each
29 |Roller bearing of different sizes 01 each
30 |Taper roller bearing 02 each
31 |[Needle roller bearing 02 each
32 |Flange coupling size 100 mm, 150 mm with rubber bushes 01 each
33 |Tyre coupling size 150 mm 02
34 |Spider type coupling 75 mm, 100 mm 02 each
35 |Knuckle joint size 6" 02
36 |Kaotter joint 01
37 |Different types of chains 01 meter
38 |Gear Box reduction type ratio 1:4 rack & pinion 01
39 |Gear Box reduction type ratio 1:10 rack & pinion 01
40 |Lapping plate along with lapping paste of different grades 01
41 |Hydraulic pump with pressure gauge upto 20 kg/cmP 01
42 |Power hacksaw machine of blade size 600 mm 01
43 |Pedestal Grinder with coarse and fine grinding wheels size 01
300 mm
44 | Angle hand grinding machine 01
45 |Strainer Y-type 02
46 |Strainer bucket type 01
47 |Spring loaded safety valve capacity 5 kg/cmP 01
48 |Chain pulley block one tonne 01
49 |G.l. Wire rope dia 12 mm 20 meter
50 |D shackles 04
51 |[Root blower 01
52 |All geared Lathe machine admit between centres 1500 mm 01
with all accessories
53 |Drill machine cap. 20 mm geared with all accessories 01
54 |All geared shaping machine cap. 450 mm with all accessories 01




