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Managing Electrical Assets:
What is at stake?

Asset CAPEX
Health OPEX

Asset Management Perspective

E * How to develop the best maintenance strategy?
* How to develop the best replacement strategy?
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QATAR GTC 501 - Business Objectives
Customer requirements

* Business Objectives:

—maintain high level of reliability for the Distribution grid
~fix priorities for condition based maintenance / repairs
—enhance personnel & equipment safety

e Required process:

- Assess in live state the current condition of the
equipment, insulation, performance (probability of failure)
and risk

- Maintain a database

- Enable asset management decisions to be made based
on an accurate understanding of asset condition.

- ldentify the equipment that needs corrective action.

- Suggest corrective action to eliminate possible failures
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GTC 501 — Project Summary

Business objectives: Priorities for
Condition based Maintenance and Repair

» Assess in live state the condition of 150,000
distribution assets (12 asset types)

« Identify equipment that need corrective
action

» Propose Maintenance and Replacement
priorities via a consistent methodology from
a central system

Alstom Grid Solution:
e 3 years contract

 Process & Tools:
v Site inspections & Data collection tools,
v" Oil tests from Alstom Labs

v eterraAssetCare for data consolidation, key
indices & reports (AHI, EOL, ..)

KPI1:
Measurements
Coverage

KPI2:
Health & Risk
Assessment

KPI3:
Periodic
Reports
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GTC 501 — Scope of Works

e |dentification and Condition Assessment of assets in:

- 3,800 Indoor substations
- 7,200 Outdoor substations
- 300 Package units

e Scope:

- Asset data collection

- Visual inspections

- Transformers Oil sampling and Analysis

— Partial Discharge testing of switchgear and transformers

- SF6 leakage detection

- Infra-Red thermography of switchgear, Transformers, LV feeder
pillars

- Complete methodology and analytics for Condition and Risk based
Maintenance

— Evaluation of results and suggestion of Remedial Measures

- Training of Utility staff
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GTC 501 — Design process

Field Side

* Design methods for PD, IR, OIll
Analysis, Leak Detection

* QOrganize the data collection
teams

» Select the Oil Laboratory for oil
sampling

* Prepare specs for Field Mobility
Tool
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Software Side

warranty is given or should be relied on
circumstances. rovided without

» Design of Analytics + Work
Statement for eterraassetcare

» Define the Data Dictionary
* Design the Data Collection File

e Define the H/W & S/W BOQ

ALSTOM



GTC 501 — Main Data flow

Data Collecton
PD, IR, Dl sampling,

Visual Inspection & Crwil Inspaction

Review & Submit to
KHARAMAA

Validate
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Send Oil
Samples to Lab

Receive OI
Analysis
Results

- On Site Process
I Mobility Process

D Qil Analysis Process
- PD & IR Process

- Routine Office work Process

w0 | ALSTOM



Site Inspection & Data Collection
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SITE QUALITY CONTROL INSPECTION

Seod Points:
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On Site Routine Activities Photographs

Ifffared Thermography -

Team Leader Calleting Site Data thithigh Mobify 4
using iPad | .

Team Leader Wearing all PPE for

inspection
!
y

First Aid Kits & Fife Extinguisher are at
Ready condition .

Safety Cone Barricade al bstation during
work



Progress of Inspections:

Tablet applications are a key enabler
|
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30% productivity improvement

Average inspection time / S5

(min)

Average Time spant inspection
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Medified Date (Static)

ALSTOM

Inspection start date:
-keep the same date il you continue an inspection
- el a new date if you start a new inspection

Inspection |0
1100-1564383600000




Health Management Analytics
e-terraassetcare methodology

|
Ageing process Failure Modes

Condition
Parameters

Asset Health Index AHI 0 Asset maintenance Index AMI

Estimated Residual Life - ERL
Probability of Failure — POF

Criticality

Analysis

Diagnosis & Remedial Measure
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Asset Health Index AHI and Health Zones
|

» Used to align Condition Parameters together

e Fully customizable

AHI Condition | Expected Requirements
Lifetime

90-100 Very Good > 15 Years Normal Maintenance
80-90 Good > 10 Years Normal Maintenance
65-80 Fair 3-10 Years Increase diagnostic testing,

possible remedial work or
replacement needed depending
on criticality

50-65 Poor < 3 Years Start planning replacement or
rebuild, considering risks and
consequence of failure
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Summary of Analytics from e-terraassetcare

I S 7 S

AHI Asset Health Index Analyse the health in a replacement/end of life
perspective
2 AMI Maintenance Index Where is the severity & urgency for action ?
3 CPLI Completeness Index Do we have all required data ?
4 ERL Estimated Residual Life How many years are left ?
5 POF Probability of Failure Of a major failure
6 AC Criticality Index What is the $/€/QAR impact in case of failure ?
7 ARI Risk Index My exposure in $/€/QAR = ACI*POF
8 \Y Remedial Measure What should | do ?
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Analytics: Ex of Dashboards & Charts
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Monthly inspections / Customer Report
Ex of AHI charts

All Inspected Assets - per Asset Type

Inspected Oil Transformers - per Make

AHI by Asset Type
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Monthly inspections / Customer Report
Ex of AMI charts

Maintenance Index - per Asset Type

Maintenance Index - per Asset Make

AMI by Asset Type
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Benefits for Customer

 Comprehensive information on assets

— Correct static description of assets
— Detailed assessment of condition
- Modern web based tool for sharing data

» Objective, reliable assessment of overall
condition and urgencies for intervention

— Effective scheduling of priorities

— Decisions shared throughout the company

- Indices can be used to assign global
performance objectives

» Avoided Failures acknowledged by
Customer - via:

— List of critical maintenance actions
— List of recommended replacements

'1 F
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