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1 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

1 Value Base Maintenance priority

1- Cost
2-Relability VBM
3-Safety |
PM RF CBM
&
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[ Root cause analysis

Total Outages

Planned Outages 32%
_Outage dL!e to 299, |54
Equipment Failure
Weather 13% 23
'_'
3 party 8% 15

Other?) |18%] 34
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Key Causes

Failure of Joints

on Underground Cables

Jumper Attachment & Conductors
Detachment on Overhead lines

Flashover on Terminations

Transformers Short-circuits
and Oil Leaks

Conductor and Isolation
Deterioration

Broken and Burnt Poles

11

14
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Maintenance Management System

Strategic Maintenance Initiatives

Asset Maintenance Asset Maintenance
Management Service

I L - Work Planning - Work Scheduling
Program Setup

Performance

Reporting and - History Recording - Work Execution

Analysis

HHa HaH

SAP PM

IT Systems
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Improved Distribution &
MDN Maintenance Manual

Maintenance
Planning Guidelines

Cost/benefit Methodology for
Life-cycle Management

Advanced Asset
Monitoring Systems

Life-cycle Asset Management Performance
System

Failure Resolution Manual

New Asset Life-cycle
Management System Requirements

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

Technology

Advantages

Disadvantages

Aggregated Impact

On-line PD monitoring
(]

B Non-destructive
technique

B Detects existence,
severity and location of
the problem

B Offline PD requires
shut-down

B Online PD problematic
on solidly bounded
cables

On commissioning

Recommended
Action

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

Feeders in operation

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

Implement
Online PD for new feeders

0O ODO #OmaintecConf

Implement
for bad performing feeders and where
possible in combination with Online
PD
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Web
Interface
Email Alert
SMS Alert

Cellular
Sensor Signal Communicatio Data
s ) Processing n ' Server
!@&—-»a P --- von > - il
U Acousticand TEV ModBus RS485 Two way In Alarm & Healthy

sensor build —in

1 Contact Acoustic
sensing

U Airborne Acoustic
sensing

U Magnetically held

1 Compact design,
one wire required

O0DO #Omainte

compatible

Enhanced
firmware

Magnetically or
Din rail held

Compatible with
Anti-dust boots

communication

Compatible with
phase 1 PD
Annunciator

S/S global view

Geographic
localization map
of S/S

Detailed data for
each sensor

Remote alarm
parameter
modification

:O)E
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PD Annunciator Module SonofEV sensor Power Supply | Communication

Configurable system with open Innovative sensor w&hjﬁ_\’ and Power supply module with cellular

collector type alarm Contact acoustic capabilities communication capabilities for single
magnetically mounted alarm delivery only (on/off status)

Install MONTHER in 50 RMU

0O ODO #OmaintecConf

Monther Phase 2-2018

PD Annunciator Module SonoTEV sensor Power Supply / Communication
Now Modbus RS485 compatible Two models now available: Two way cellular gateway

Standard SonoTEV Detailed alarm information

SonoTEV for airborne acoustic applications Remote alarm configuration

Install MONTHER in 430 RMU



dase Stuaies

SEC Substation 10390

Partial discharge alarm sent by email

Onsite investigation confirmation

J After Maintenance:-

el v Repair and Replace
@000 #OmaintecConf Termination




dase Stuaies

SEC Substation 2738

High level of partial discharge on
sensor 3

One month data analysis showed PD activity increasing
rapidly

*WWW
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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.

RMU
. External screen used
1 4 to view relative
Combined sensor performance of IR
inside termination™_ Vs and ultrasonic
box ==ul [ . sehsors
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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
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(] New Sensor :-

» New Sensor for installation inside cable compartment

» Increased Sensitivity

» External High Frequencies Immunity M

Capturing Accouslit generated by PD

% f@‘i’))

)4

Monther Improvements

.|}_<_
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High resistance Low resistance
connection connection
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