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Artificial 
Intelligence
 A combination of 

algorithms designed to 
create machines with 
the same capabilities 
as human beings.

 Technology that still 
seems distant and 
mysterious to us, but 
which for some years 
now has been part of 
our daily lives at all 
times.



• It is an electricity 
network that uses 
digital and other 
advanced 
technologies to 
monitor and 
manage the 
transport of 
electricity from all 
generation sources 
to meet the varying 
electricity demands 
of end users

Smart Grid



IoT



Challenges to get the right 
Information at the right time



MGA 
SENSORS



Per-Cycle Analysis  - Irms & Vrms



Vector Diagram



Symmetrical 
Components



Current & Voltages Harmonics (30th)



Current & Voltage Fault Waveforms 



Asset Management



A year of Fault data can identify lines & phases with weak spots



17

CASE OF STUDY

Katarbagha to Tamperkela 11 KV line

Line Diagram was designed in 
Metryview Software as per the sensor 
locations
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Permanent Fault occurred on 21-10-2022

• Phase to Phase 
Faults Occurred in 
B & C phases. 

• Line was powered 
again in a few 
minutes to check 
it’s a permanent 
faults 

• Line got Trip again 
• MGA Captured 

the Fault current 
& Waveforms 



19

Permanent Fault occurred on 21-10-2022

 High Current Passed 
from Sensors 2 

 Current Before 
Faults was 55 Amps 
& Fault Current was 
488 Amps. 

 Fault direction was 
forward

 Current & Voltage 
Waveforms 

 Breaker tripped after 
4 Cycles & time 
Taken was 80 ms
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Permanent Fault occurred on 21-10-2022

 Customer’ Team 
checks online 
the Fault 
location 

 No Patrolling 
needed for 
10Km on the 
main line. 

 Fault was Trace 
& Fixed in less 
than 60 
minutes 

 Normally time 
to Trace might 
take 3-6 Hrs. 
normally 
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Root Cause of the Permanent Fault 

Tree branch  was hanging 
on 11 kV line

Local people were cutting 
the trees & During cutting 
the Branch was fallen on 
an 11 kV line Permanent 
Fault Occurred. 



Also,…Ph/Ph Faults during heavy rain May 2023 at Harleston UK

• Heavy rain 
contributed 
to a series 
of Ph/Ph 
faults

• Faults 
automatical
ly cleared 
by breaker 
operation
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Note: All waveforms are from a Petersen Coil earthed network



Detection of broken conductor with an earth fault

• SEF on solid earthed networks may not protect the whole feeder and Primary Substation Protection may not operate

• MS5000 sensors distributed around the network can produce the following alarms for detecting the fallen conductor:

(1) Negative-Sequence current before and after the broken wire

(2) Voltage imbalance downstream of the broken wire

(3) High impedance Earth Faults (detected by sensors located before the broken wire analysing zero-seq. transients) 

23

MS3010

MS5000x3MS5000x3

MS5000x3

current negative-sequence and voltage imbalance 
Alarms to Power On

Power from Primary S/S

MV/LV Transformer

or

current negative-sequence and earth fault (zero-sequence) 
Alarms to Power On

Power can still be back-fed into the phase with a 
broken conductor through Tx MV/LV windings



Summary
Annual profiles can identify feeders with Vegetation Issues

 High levels of 
transient 
Faults in the 
highest 
growth 
season 
compared 
with 
Permanent 
Faults can 
indicate 
feeders with 
Vegetation 
problems



Information from other resources 
added to Annual Profiles



Heat Maps can be used to identify Weak-Spots in Networks

 Smart Grid Sensors 
can identify Weak-
Spots in Networks

 Fault data for 
typically period of a 
year can be used to 
create ‘Heat Maps’

 Pareto principles 
can  be applied to 
improve reliability

 Vegetation issues, 
Insulation 
problems, Extreme 
weather weak-
points)
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