સ્કીલડેવલપમેન્ટ કમિટી
અભ્યાસક્રમનુંમાળખું 
અભ્યાસક્રમનું નામ – પ્રોસેસ ઇન્સ્ટ્રુમેન્ટ રિપેર & મેન્ટેનન્સ
પ્રમાણપત્ર પ્રદાનકર્તા - ટેકનિકલ પરીક્ષા બોર્ડ/ જી.કે.એસ. ગાંધીનગર
અભ્યાસક્રમની મુદત-  ૧૦૦ કલાક (આશરે ત્રણ માસ) 
પ્રવેશ લાયકાત- ૮/૧૦ પાસ ( ડિપ્લોમા પસંદગી પાત્ર ) 
લઘુત્તમ વય મર્યાદા – ૧૬ વર્ષ કે તેથી વધુ 
અભ્યાસક્રમ તૈયાર કરનાર સમિતિ
	ક્રમ 
	સભ્યનું નામ
	સંસ્થા અને હોદ્દો 
	સમિતિનો હોદ્દો 
	સહી 

	૧
	શ્રી. આર.આર.મંચિગંટી
	સ.પો., ગાંધીનગર 
નિવૃત ખાતા ના વડા 
	સભ્ય
	

	૨
	પ્રોફ. એમ.એમ.શર્મા 
	શાં.શા.ઇ.કો., ભાવનગર
સહ પ્રાધ્યાપક, આઇ.સી. ઈજનેરી 
	સભ્ય
	

	૩
	પ્રોફ. આર.કે.શુકલ
	વી.સ.ઇ.કો., ચાંદખેડા  
સહાયક પ્રાધ્યાપક, આઈ.સી.ઈજનેરી
	સભ્ય
	

	૪ 
	પ્રોફ. એ.કે.બિલખીયા
	સ.પો., ગાંધીનગર 
લેક્ચરર, આઇ.સી. ઈજનેરી 


	સભ્ય
	

	૫ 
	પ્રોફ. એ.કે.બુલા
	સ.પો., ગાંધીનગર
લેક્ચરર, આઇ.સી. ઈજનેરી


	સભ્ય 
	


અભ્યાસક્રમનાહેતુઓ– To develop the competency to test, calibrate, repair/replace and maintain process instruments. 

રોજગારીનીતકો- 1) Self employed 2) As a Technician in process industry
શૈક્ષણિક પદ્ધતિ અને પરીક્ષા પદ્ધતિ
	અનુ 
	વિષયનું નામ 
	શૈક્ષણિક પદ્ધતિ
અઠવાડીક તાસ 
	પરીક્ષા પદ્ધતિ
	કૂલ ગુણ

	
	
	થીયરી તાસ 
	પ્રાયોગિક તાસ 
	થીયરી
ગુણ 
	કલાક 
	પ્રાયોગિક ગુણ 
	કલાક 
	સત્રકામ ગુણ  
	

	૧ 
	થીયરી
	૨
	
	૫૦ 
	 ૨ 
	
	
	
	 ૫૦ 

	૨ 
	પ્રેકટીકલ
	
	૮
	
	
	૧૫૦ 
	 ૩ 
	૫૦ 
	૨૦૦ 

	
	કુલ 
	૨
	૮
	
	
	
	
	
	૨૫૦ 


નોંધ -  ૧ તાસ –૪૫ મીનીટ
વિષય -૧   થીયરી
પ્રકરણ અને ગુણ ભાર 
	અનુ નંબર 
	પ્રકરણ/ટોપિક
	થીયરીગુણભાર

	૧
	Activities to be carried out in Maintenance for process instrument:
	05

	૨
	Prime (Pressure, Temperature, Level, Flow) Process indicating instrument maintenance
	10

	૩
	Process controlling instrument maintenance
	15

	૪
	Process transmitting and signal converting instrument maintenance
	10

	૫
	Process data logger, recorder  and miscellaneous maintenance
	10


	પ્રકરણ-૧
	Activities to be carried out in Maintenance for process instrument:
Following types of maintenance

a) Time based maintenance (Preventive, Shutdown, Breakdown)

b) Event based maintenance (Run to failure, Event driven, calendar based, condition based, Predictive)
	2 hours

	પ્રકરણ-૨  
	Prime (Pressure, Temperature, Level, Flow) Process indicating instrument maintenance:  
Test, maintain, repair/replace and calibrate following instruments :

a) Bourdon tube b) Bellows c) Accessories (Pigtail siphons, Damping mechanism, Chemical seals) including Device calibration using principles of zero, span, alignment and angularity adjustments as they relate to links and levers as specified by respective manufacturer’s users/operation/ maintenance manual using manufacturer’s specific tools and instruments.

 
	4 hours

	પ્રકરણ-3  
	Process controlling instrument maintenance:  

Test, maintain, repair/replace and calibrate following instruments :

a) Control Valve b) Actuators c) Valve positioners (Electronic/Pneumatic) d) Process Limit switches e) Orifice, Venturi and Pitot tube f) Controllers Pneumatic/Electronic (SLC, MLC, P+I, P+D, PID) 
Note: Including Device calibration using principles of zero, span, alignment and angularity adjustments as they relate to links and levers as specified by respective manufacturer’s users/operation/ maintenance manual using manufacturer’s specific tools and instruments.

	6 hours

	પ્રકરણ-4
	Process transmitting and signal converting instrument maintenance:
Test, maintain, repair/replace and calibrate following instruments:

a) 2/3/4 wire electrical transmitters (Differential Pressure, Temperature) b) Pneumatic converters (I/P, E/P and P/I) 
Note: Including Device calibration using principles of zero, span, alignment and angularity adjustments as they relate to links and levers as specified by respective manufacturer’s users/operation/ maintenance manual using manufacturer’s specific tools and instruments.


	4 hours

	પ્રકરણ-5
	Process data logger, recorder  and miscellaneous maintenance:
Test, maintain, repair/replace and calibrate following instruments:

a) Data logger (Power supply, I/O, Memory and software (if any)) b) Recorder (Filled system, Pneumatic, Electronic) c) Alarms and annunciating device
	4 hours


વિષય – ૨   પ્રેકટીકલ
પ્રકરણ અને ગુણ ભાર 
	અનુ નંબર 
	પ્રાયોગિક  કાર્ય

	પ્રેકટીકલગુણભાર

	૧
	Activities to be carried out in Maintenance for process instrument:
	20

	૨
	Prime (Pressure, Temperature, Level, Flow) Process indicating instrument maintenance
	20

	૩
	Process controlling instrument maintenance
	60

	૪
	Process transmitting and signal converting instrument maintenance
	30

	૫
	Process data logger, recorder  and miscellaneous maintenance
	20


LIST OF EXPERIMENTS

	ક્રમાંક
	પ્રકરણ
	પ્રયોગ
	કલાક

	1
	1
	Prepare a weekly maintenance schedule for a given process. 
	1

	2
	1
	Prepare a monthly maintenance schedule for a given process. 
	1

	3
	1
	Prepare a half-yearly maintenance schedule for a given process. 
	1

	4
	1
	Prepare a yearly shut down maintenance schedule for a given process. 
	1

	5
	1
	Plan a shut down maintenance of process instruments for the given process.
	1

	6
	1
	Carry out the breakdown maintenance for process instruments.
	2

	7
	1
	Carry out the predictive maintenance for process instruments as predicted by process control system.
	2

	8
	1
	Carry out the condition based maintenance for process instruments as condition visualized by instrument engineer.
	1

	9
	2
	Test and calibrate bourdon type of process indicating instrument. 
	2

	10
	2
	Test and calibrate bellows type of process indicating instrument. 
	2

	11
	2
	Maintain damping mechanism of process indicating instrument. 
	1

	12
	2
	Maintain Chemical seals of process indicating instrument. 
	1

	13
	2
	Maintain Pigtail of process indicating instrument. 
	1

	14
	2
	Maintain Siphons of process indicating instrument. 
	1

	15
	2
	Set zero span adjustment for Bourdon tube type indicating instrument as specified by respective instrument. 
	1

	16
	2
	Set zero span adjustment for Bellows type indicating instrument as specified by respective instrument.  
	1

	17
	2
	Adjust alignment and angularity of lever link for Bourdon tube type indicating instrument. 
	2

	18
	3
	Check and replace the faulty components of pneumatic actuators
	2

	19
	3
	Check and replace the defective components of electrical actuators
	2

	20
	3
	Carry out preventive maintenance of Electronic valve positioners
	2

	21
	3
	Carry out preventive maintenance of Pneumatic valve positioners
	2

	22
	3
	Test, repair and/or replace defective components of Level limit switches.
	2

	23
	3
	Test, repair and/or replace defective components of Temperature limit switches.
	2

	24
	3
	Test, repair and/or replace defective components of Flow limit switches.
	2

	25
	3
	Test, repair and/or replace defective components of Pressure limit switches.
	2

	26
	3
	Check, maintain and/or replace components of Ball type control valve 
	2

	27
	3
	Check, maintain and/or replace components of Globe type control valve 
	2

	28
	3
	Check, maintain and/or replace components of Butterfly type control valve 
	2

	29
	3
	Check, maintain and/or replace components of Needle type control valve 
	2

	30
	3
	Check, maintain and/or replace components of Solenoid type control valve 
	2

	31
	3
	Check, maintain and/or replace components of Diaphragm (Saunder’s pattern) type control valve 
	2

	32
	3
	Measure high end and low end pressure at the taping of orifice. 
	2

	33
	3
	Measure high end and low end pressure at the taping of Venturi tube.  
	2

	34
	3
	Measure static and impact pressure at the taping of Pitot tube.
	2

	35
	3
	Calibrate, Test, Align the defective components of pneumatic Single Loop Controller (SLC). 
	2

	36
	3
	Calibrate, Test, Align the defective components of pneumatic P/PI/PD/PID controllers 
	2

	37
	3
	Calibrate, Test, Align the defective components of Electronic Single Loop Controller (SLC).  
	2

	38
	3
	Calibrate, Test, Align the defective components of Electronic P/PI/PD/PID controllers.
	2

	39
	4
	Test, maintain differential pressure transmitter.
	2

	40
	4
	Test, maintain differential temperature transmitter using 2-wire transmission.
	2

	41
	4
	Test, maintain differential temperature transmitter using 3-wire transmission.
	2

	42
	4
	Test, maintain differential temperature transmitter using 4-wire transmission.
	2

	43
	4
	Test and maintain Current to Pressure (I/P) converter. 
	2

	44
	4
	Calibrate Current to Pressure (I/P) converter
	2

	45
	4
	Test and maintain Pressure to Current (P/I) converter. 
	2

	46
	4
	Calibrate Pressure to Current (P/I) converter
	2

	47
	5
	Test and maintain Data Logger
	1

	48
	5
	Test and maintain Recorder 
	1

	49
	5
	Check and verify alarm annunciating sequence
	1

	50
	5
	Calibrate and maintain dead weight tester.
	2

	51
	5
	Calibrate and maintain temperature control bath.
	1

	52
	5
	Calibrate and maintain temperature control oven 
	2

	53
	5
	Test and maintain pneumatic calibrator.
	2

	54
	5
	Calibrate by IPTS(International Practical Temperature Scale) and maintain Temperature (Electronic) calibrator.
	2

	Total Hours
	80


Note: 
1) Carry out any practicals which make total practical hours of 30 hours for chapter no.3 from Sr no. 18 to 38 and for other chapters all the practicals are compulsory which makes total of 80 hours practical.

2) Refer User’s/Manufacturer’s manuals for operation and maintenance of respective instruments. 
Suggested List of Equipments:
Instrument Maintenance Shop Tools 
a) Dead weight tester / Comparison Guage, 
b) Temp. Controlled Bath , 

c) Temp. Controlled Oven , 

d) Assorted Pneumatic and Hydraulic tubing/ piping tools , 
e) Pnematic Calibrator , Electronic Calibrator , 

f) Thermo Couple Calbrator, Indicator puller, 

g) Impulse line bending and flaring tools,Allenkey set, 
h) Open and Ring fix Spanner set, 

i) Adjustable pipe wrench and Spanner, 
j) Screw Driver set, 

k) Digital Multimeters with True RMS 41/2 Digit , 
l) Clip on meters , 

m) Assorted Eletrical Insulated Tools set , 

n) Soldering / Desoldering Station, 
o) Drilling M/c , 

p) Mini Compressor, 
q) Mechanical Vice , 

r) Megger / insulation tester, 

s) Fibre Optic assorted tools – Splicer , Alignment tool , cutter , Splitting Tools, All assorted 

t) Magnetic tools, 

u) All maintenance Consumables viz , Isopropyle Alcohol, Silicon Oil, Sprays ,CTC ,Thermic 

v) Fluids ,Silicon Grease, Graphite based Grease, Clove Oil, Chart recorder Inks – Red/ Blue/Black 
2) Standards Equipment Room Equipment 
a) High precision dead weight tester (customs design) 

b) High precision voltmeter 

c) General purpose oscilloscope 

d) Stabilized power supply (high precision-high and low voltage) 

e) High precision weighing balance f) Precision resistance thermometers 

g) One set of glass thermometers (-5 to +250°c) 

h) Precision variable resistance (decade box) 

i) Whetstone bridge 

j) High precision barometer 

k) High precision dew point hygrometer 
l) Standard platinum resistance 

m) Precision current source 
n) Flat bed recorder 

o) Standard thermocouples

3) Pneumatic ’shop’ 
a) Precision pressure regulator 

b) Pneumatic test rig for controllers (depending on manufacturer) 

c) Set of precision gages 

d) Low pressure/vacuum calibration system 
e) Pneumatic calibration unit 

f) Digital pressure calibrator (300 mbar) 

g) Digital pressure calibrator (1.6 bar) 
h) Digital pressure calibrator (10 bar) 
i) High pressure test kit (200 bar) 

j) Portable low pressure pump k) Portable calibrator 

l) Pneumatic calibrator- electro 

m) Pneumatic calibrator 

n) Absolute pressure unit 
4) Electronic ’shop’ 
a) Portable temperature indicator (3½ digits) 

b) Portable multivolt meter (3½ digits) 

c) Whetstone bridge with power supply
d) Variable resistance (decade box) 

e) Analogic voltmeter multi-function 
f) Logic analyzer 

g) Electronic voltmeter 

h) Digit al counter frequency meter 

i) Universal impedance measuring bridge 

j) Adjustable and portable power supply (high + low voltage) 

k) Function generator 

l) Programmable pulse generator m) General purpose oscillator 

n) Transistometer 

o) Stroboscopic tachometer 

p) Calibration set for vibration monitor 
q) Digital circuit tester 

r) Milli-ohm meter (in 0.001 ohm steps) 

s) High resistance meter (500 kohms) 

t) Pt 100 simulator 

u) Flat bed recorder (dual bed) 

v) Portable tachometer 

w) X-Y recorder (dual bed) 

x) Set of standard resistors (10 000 to 1 000 ohm)

y) Set of standard platinum resistances 

z) Test oscilloscope microprocessor (to be kept in the control room, for integrated control systems) 

aa) Digital oscilloscope with memory 
bb) Low-voltage megger (50 volts) 

cc) High-voltage megger (500 volts) 

dd) Earth fault detector 

ee) Specific ’manufacturers’ calibrator 

ff) Cold junction reference 
gg) Computer peripherals. 
5) Special Test-Benches 
a) Control valve 

b) Hydraulic (portable type) 

c) Temperature. 
6) Standard Test-Benches 
a) Light Duty 

b) Pneumatic 
c) Electronic 

d) Dcs And Plc 

e) Analyzer (General Duty) 

f) Analyzer (specific duty) 
7) Test equipment 
a) Set Of Precision Pressure Gages 

b) Low-Pressure Calibration Unit (Including Vacuum) 

c) Set Of Digital Pressure Calibrators (300 Mb To 10 Bar) 

d) Pneumatic Portable Calibration Unit (0.2 To 1 Bar) 

e) Portable Temperature Indicator (Tc Simulator) 

f) One Or Two Electronic Digital Accurate Voltmeters 
g) Variable Resistance (Decade Box) 

h) Portable Oscilloscope (General Purpose) 

i) Pt 100 Simulator Calibrator j) Portable Tachometer 

k) Manufacturer’s’ Calibrator(S) 

l) Portable Pulse And Function Generator 

m) Portable Variable Power Supply (Amps/Volts). 
i) b) Standard Voltage/frequency Sources 

8) List of Software/Learning Websites 
a) Predictive Maintenance software module of DCS 

b) Instrumentation Preventive Maintenance software. 
c) www.mainpac.com/ Maintenance Software 
d) http://confirm.pbbiblogs.com/2009/11/28/8-types-of-maintenance-a-comparison/ 

e) www.maintenancephoenix.com/.../8-steps-to-success-in-maintenance- 
f) www.reliabilityweb.com/.../Maintenance%20Scheduling%20101.pdf 
g) Maintenance Event Builder ( MEB). Soft ware 

h) www.clicksoftware.com/service_schedule 

i) www.mainpac.com/ Maintenance Software 

j) http://www.mainpac.com.au/ Preventive Maintenance Software 
k) www.clicksoftware.com/service_schedule SOFTWARE 
9. SPECIAL INSTRUCTIONAL STRATEGIES (if any) 
Visits to Industries 

Take small instrumentation components to the class when teaching 

Internet based home assignments 

Mini project
