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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

✓Preventive Maintenance Vs Corrective maintenance

✓Electrical Preventive Maintenance

✓Electrical Safety

✓To have knowledge on how to test the 
equipment/machine using different types of instruments.

✓Learn techniques on how to identify common troubles

✓Sharing of skills and ideas

✓Fish bone analysis or 5w + 1 H
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Learning Outcomes:
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ELECTRICAL PREVENTIVE MAINTENANCE 
PROGRAM IN A SAFE WORKPLACE
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NFPA 70B - Recommended Practice for 
Electrical Equipment Maintenance Scope

• 1.1 Scope. 

• 1.1.1 This recommended practice applies to preventive 
maintenance for electrical, electronic, and communication 
systems and equipment and is not intended to duplicate 
or supersede instructions that manufacturers normally 
provide. Systems and equipment covered are typical of 
those installed in industrial plants, institutional and 
commercial buildings, and large multifamily residential 
complexes. 

• 1.1.2 Consumer appliances and equipment intended 
primarily for use in the home are not included.
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE
NFPA 70E® - Standard for Electrical Safety 
in the Workplace® Scope

• This standard addresses electrical safety-related work 
practices, safety-related maintenance requirements,   
and   other   administrative   controls   for   employee 
workplaces that are necessary for the practical 
safeguarding of  employees  relative  to  the  hazards  
associated  with  electrical  energy  during  activities  
such  as  the  installation,  inspection, operation, 
maintenance, and demolition of electric conductors, 
electric equipment, signaling and communications  
conductors  and  equipment,  and  raceways. 
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE
This  standard  also  includes  safe  work  practices  for  
employees  performing  other  work  activities  that  can  
expose  them  to electrical  hazards  as  well  as  safe  
work  practices  for  the following:

(1) Installation of conductors and equipment that 
connect to the supply of electricity

(2)  Installations  used  by  the  electric  utility,  such  as  
office buildings,  warehouses,  garages,  machine  shops,  
and recreational buildings that are not an integral part of 
a generating plant, substation, or control center.
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Informational  Note:

• This  standard  addresses  safety  of workers  whose  job  
responsibilities  entail  interaction  with electrical 
equipment and systems with potential exposure to 
energized   electrical   equipment   and   circuit   parts.   

• Concepts  in  this  standard  are  often  adapted  to  
other  workers whose exposure to electrical hazards is 
unintentional or not recognized as part of their job 
responsibilities. 

• The highest risk  for  injury  from  electrical  hazards  for  
other  workers involve  unintentional  contact  with  
overhead  power  lines and electric shock from 
machines, tools, and appliances.
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEEElectrical Preventive Maintenance (NFPA 70B) 

• is the practice of conducting routine inspections, tests, and the 
servicing of electrical equipment so that impending troubles can 
be detected and reduced, or eliminated.

• Electrical equipment is a general term applied to material, 
fittings, devices, fixtures, and apparatus that are part of, or are 
used in connection with, an electrical installation. 

• This includes the electrical power generating system, 
substations, distribution systems, utilization equipment, and 
associated control, protective, and monitoring devices. 
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEEPurpose

To reduce hazard to life and property that can
result from failure or malfunction of industrial-
type electrical systems and equipment.
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEEWhy EPM
• Electrical equipment deterioration

• Preventing any unplanned downtime and expensive 
costs from unanticipated equipment failure.

• Load changes or additions, circuit alterations, 
improperly set or improperly selected protective 
devices, and changing voltage conditions.

• Involves the fault diagnosis, routine servicing, functional 
checks and repairing or replacing of electrical 
components of a machine and equipment 

• It can be timed i.e. every week, every month or every 
three months.
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEEWHAT IS AN EFFECTIVE EPM PROGRAM 

(1) Responsible and qualified personnel.

(2) Survey and analysis of electrical equipment and systems   
to determine maintenance requirements and priorities.

(3) Programmed routine inspections and suitable tests.

(4) Accurate analysis of inspection and test reports so that 
proper corrective measures can be prescribed.

(5) Performance of necessary work.

(6) Complete, but concise records. 
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEESurvey and analysis should cover equipment and systems  that have 
been previously determined to be essential in accordance with a 
priority plan.

• All electrical equipment -- motors, transformers, circuit breakers, 
controls and should be a thorough inspection and evaluation.

• Determining physical condition, the survey should determine if the 
equipment is operating within its rating. 

• In the course of the survey, it is imperative that the condition of 
electrical protective devices be checked. Such devices include 
fuses, circuit breakers, protective relays, and motor overload 
relays.

• These devices are the safety valves of an electrical system. They 
should be in proper operating condition to ensure safety of 
personnel, protection of equipment, and reduction of economic 
loss.
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3332. 

After the survey has been completed, data should be evaluated to 
determine equipment condition. Equipment condition will reveal 
repair work to be done, as well as the nature and frequency of 
required inspections and tests.

3334

Inspection and testing procedures should be carefully  tailored to 
requirements. In some plants, regularly scheduled tests will call for 
scheduled outages of production or process equipment.

3350. 

Analysis of inspection and test reports should be followed by 
implementation of appropriate corrective measures. 

3360. 

Records should be accurate, and contain all vital information.
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MAINTENANCE

PREVENTIVE 
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TIME BASED
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CONDITION 
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEEPREVENTIVE MAINTENANCE VS CORRECTIVE MAINTENANCE
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Reduce 
number of 
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failure

Reduce 
severity of 
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Reduce loss of 
production
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• MONITOR

• ASSESS IF A PROBLEM IS 
FIXED

• COMPARE THE RESULTS 

• IMPROVE

• FINE TUNE AND FIX

• CONTINUOUS 
IMPROVEMENT

• PERFORM

• FIX THE PROBLEM

• APPLY COUNTER 
MEASURES TO FIX 
ROOT CAUSE

• PLANNING & 
SCHEDULING

• IDENTIFY THE ISSUE 
& ROOT CAUSE OF 
EQUIPMENT FAILURE

PLAN DO

CHECKACT
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Types of maintenance
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PM
• 2a Periodic maintenance (Time based maintenance - TBM)

Time based maintenance consists of periodically inspecting, 
servicing and cleaning equipment and replacing parts to 
prevent sudden failure and process problems.
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PM

• 2b Predictive maintenance

This is a method in which the service life of 
important part is predicted based on inspection 
or diagnosis, in order to use the parts to the limit 
of their service life. 
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AIR CIRCUIT BREAKER 

480V, 3 PHASE
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ITC-LEVEL 1 CERTIFIED  ITC-LEVEL 2 CERTIFIED
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ITC- Infrared Thermography Certification
is the gold-standard qualification within the thermography industry.

ITC certification verifies that a thermographer can: 
Operate an infrared camera.



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE
• Electric Motor:

• A motor is an electrical machine which converts electrical 
energy into mechanical energy. When a current carrying 
conductor is placed in a magnetic field, the conductor 
experiences a mechanical force and this is the principle behind 
motoring action. 
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Large Motor – 4.16kv – 700hp
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEEExciter – Carbon Brush Assembly
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Stator windings – 60 MW
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12tons - Rotor 
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEEPull out of rotor – using web sling
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEESubstation - outdoor
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEEEquipment are installed in substations:
• Transformer

• Circuit breaker

• Lightning Arrester

• Air Break (AB) switches / Isolator

• Insulator

• Busbar

• Capacitor Bank

• Earthing

• Distribution panel board
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https://electrical-engineering-portal.com/equipment-distribution-substation#distribution-transformer
https://electrical-engineering-portal.com/equipment-distribution-substation#circuit-breaker
https://electrical-engineering-portal.com/equipment-distribution-substation#lightning-arrester
https://electrical-engineering-portal.com/equipment-distribution-substation#air-break-switches-isolator
https://electrical-engineering-portal.com/equipment-distribution-substation#insulator
https://electrical-engineering-portal.com/equipment-distribution-substation#busbar
https://electrical-engineering-portal.com/equipment-distribution-substation#capacitor-bank
https://electrical-engineering-portal.com/equipment-distribution-substation#earthing
https://electrical-engineering-portal.com/equipment-distribution-substation#distribution-panel-board
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEEPermit to work with associated electrical permit
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Indoor Substation
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Circuit breaker
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Planned maintenance
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CM

• 3. Corrective maintenance ( 1957 )
It improves equipment and its components so that preventive maintenance can 
be carried out reliably. Equipment with design weakness must be redesigned to 
improve reliability or improving maintainability

• OVERHAULING 
1. Replacement of parts. 2. Testing of electrical equipment 3. Calibration of 
protection relays 4. Replacement of new motors (as spare)
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEEHow to measure Insulation resistance

Preventive Maintenance of Electrical Equipment iieecamarines clfjr 78



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEEWinding insulation resistance

• If the motor is not put into operation immediately 
upon arrival, it is important to protect it against 
external factors like moisture, high temperature and 
impurities in order to avoid damage to the insulation.

• Before the motor is put into operation after a long 
period of storage, you have to measure the winding 
insulation resistance.
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Safety Tips : 
During the measurement and immediately afterwards, some of the terminals carry dangerous 
voltages and MUST NOT BE TOUCHED.
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Ground insulation test of a motor

How to measure Insulation resistance
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Three points are worth mentioning in this connection:
Insulation resistance, Measurement and Checking.

1. Insulation resistance

✓ The minimum insulation resistance of new, cleaned 
or repaired windings with respect to ground is 10 
Megohm or more.

✓ The minimum insulation resistance, R, is calculated 
by multiplying the rated voltage Un, with the constant 
factor 0.5 Megohm/kV.
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REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

2. Measurement

• Minimum insulation resistance of the winding to 
ground is measured with 500 V DC. The winding 
temperature should be 25°C ± 15°C.

• Maximum insulation resistance should be measured 
with 500 V DC with the windings at a operating 
temperature of 80 – 120°C depending on the motor 
type and efficiency.
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3. Checking
• If the insulation resistance of a new, cleaned or 

repaired motor that has been stored for some time is 
less then 10 megaohm, the reason might be that the 
windings are humid and need to be dried.

• If the motor has been operating for a long period of 
time, the minimum insulation resistance may drop to 
a critical level. As long as the measured value does 
not fall below the calculated value of minimum 
insulation resistance, the motor can continue to run.
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Factors affecting the winding insulation resistance

Ambient temperature ;

• Ambient temperatures below –30° C can 
require special bearing lubricant and material 
requirements. 

• Ambient temperatures above 40° C may result in the 
allowable motor temperature rise to be lowered, 
which effectively de-rates the motor output.
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BM

• 1. Breakdown maintenance - It means that people/management waits 
until equipment fails and repair it. Such a thing could be used when 
the equipment failure does not significantly affect the operation or 
production or generate any significant loss other than repair cost.
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Switch gear/MCC 
& Transformer
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Air circuit breaker



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

92



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

93



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

Insulation resistance value

(Mega-ohms)

Insulation level

2 mega ohms or less Bad

2-5 Critical

5-10 Abnormal

10-50 Good

50-100 Very good

100 Mega-ohm or more Excellent

RULE OF THUMB IS 10 MEGOHMS or more
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GENERATOR BREAKER
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use to measure the low resistance 
of the winding in terms of micro 
ohms

DLRO – Digital Low 
Resistance Ohmmeter
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Winding to ground



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

104



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

Preventive Maintenance of Electrical 

Equipment iieecamarines clfjr 
105



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

Preventive Maintenance of Electrical 

Equipment iieecamarines clfjr 
106



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

Preventive Maintenance of Electrical Equipment iieecamarines clfjr 107



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

Preventive Maintenance of Electrical 

Equipment iieecamarines clfjr 
108



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

Preventive Maintenance of Electrical 

Equipment iieecamarines clfjr 
109



REGISTERED MASTER ELECTRICIAN AFFAIRS COMMITTEE

Preventive Maintenance of Electrical 

Equipment iieecamarines clfjr 
110


