
On-Line Monitoring and Measuring

Partial Discharge & Temp For Dist. Equipment



Value Base Maintenance Definition 

❑ It is one of the types of maintenance strategies, which includes all types of maintenance 
(Periodic maintenance – Condition Base maintenance – Run To Failure) by studying the 
current situation of network assets, maintenance costs and the impact of the 
maintenance period for each asset of the network

❑ Value Base Maintenance priority
1- Cost 
2-Relability 
3-Safety  



The main causes of failures

❑ Root cause analysis



Outage due to Equipment's Failure 



Outputs of the  VBM initiative
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Partial Discharge System For RMU

❑ One of the Condition Monitoring technologies was analyzed. Several options were recommended for 
implementation is ( MONTHER ) for Ring Main unit in Dist. Network

◼ Non-destructive 

technique

◼ Detects existence, 

severity and location of 

the problem 

◼ Offline PD requires 

shut-down

◼ Online PD problematic 

on solidly bounded 

cables

Technology

On-line PD monitoring

Aggregated Impact

◼ SEC saving: +
◼ Customer saving: +
◼ SAIDI improvement: +

On commissioning

◼ SEC saving: ++
◼ Customer saving: ++
◼ SAIDI improvement: +++

Feeders in operation

Recommended
Action

Implement 
for bad performing feeders and where 

possible in combination with Online 

PD 

Implement
Online PD for new feeders 

Advantages Disadvantages



Monther Components

❑ Acoustic and TEV 
sensor build –in

❑ Contact Acoustic 
sensing

❑ Airborne Acoustic 
sensing

❑ Magnetically held

❑ Compact design, 
one wire required 

❑ ModBus RS485 

compatible

❑ Enhanced 

firmware

❑ Magnetically or 

Din rail held

❑ Compatible with 
Anti-dust boots

❑ Two way 

communication

❑ Compatible with 

phase 1 PD 

Annunciator

❑ In Alarm & Healthy 

S/S global view

❑ Geographic 

localization map 

of S/S 

❑ Detailed data for 

each sensor

❑ Remote alarm 

parameter 
modification



Monther Project History

Install MONTHER in  50 RMU  Install MONTHER in  430 RMU  



Case Studies

❑After Maintenance:-

✓ Repair and Replace

Termination



Case Studies



MONTHER system Integrated in Smart RMUs

Improve the operational reliability of RMUs - This will be done by alerting maintenance teams to defects in the

RMU cable terminations. These defects are known to deteriorate over time and are likely to lead to flashover and

cause an HV fault and unplanned outages. By raising alerts it is possible to carry out maintenance in advance of the

fault meaning that system reliability is improved, and the cost of a fault and consequential damages are avoided.

Combined sensor 
inside termination 
box

External screen used 
to view relative 
performance of IR 
and ultrasonic 
sensors

RMU



MONTHER Improvements

High resistance 
connection

Low resistance 
connection

• Connected all 3 phases 
together in series

• Circulated a current in range 
of 25-50A

• High resistance connection 
forms a hotspot



MONTHER Improvements

❑ New Sensor :-

➢ New Sensor for installation inside cable compartment

➢ Increased Sensitivity

➢ External High Frequencies Immunity



MONTHER Improvements

High resistance 
connection

Low resistance 
connection



Proposed next step

Smart RMU
RTU

Hub
Embedded IR/US 

sensors

RS485 
proprietary 

protocol

Modbus 
RTU

SCADA

Contro
l

Substation



Data requirement

Smart RMU
RTU

Embedded 
IR/US 

sensors

SCADA

Contr
ol

Substation

Modbu
s RTU

Hotspot
Traffic light Alarms

No hotspot

Infrared Ultrasonic

Trend over time

Detailed data

Remote data



Data requirement

Smart RMU
RTU

Embedded 
IR/US 

sensors

SCADA

Control

Substation

Modbus 
RTU

Local data



Pre-feasibility study results

Reduction of manpower

Reduce Repair

Reduce Inspection TimeMonitoring 24/7
Reducing lost energy

Reduce Maintenance Cost

Continuous Energy

customer Satisfaction

75K 
Smart RMU

Saving = 25 MSAR
SAIDI SAIFI
6 min 0.17

86,786,426
min

55,421,701  SR

535,182.96
SR

2,258,266 
Customer

3,350
Outages

19

658,322,760 
Hours

75,000 
SRMU

Reduce outages



THANK 

YOU!


