© 2017 IBM Corporation, IBM

turﬂechnologles ? or the Power Sector

= e J




The IBM Utilities POV outlines three strategic imperatives shaping the future of the
Industry

Embrace the role of  Engage customers | | |
energy integrator as individuals Disruptive Innovation

All three strategic
@ Imperatives are affected by
the IOT megatrend, and a
new approach that

Persist requiring the continued addresses the CompIeX|ty

delivery of safe, reliable and low from the proliferation of
cost energy with sustainability
embedded data

1. Viable Substitutes 2 . Customer 3 . Core Expectations

Rise introducing the Engagement

business and technical Deepens through rich and
challenges of intermittency, instant interaction, delivered

dispatchability and via social and mobile apps
disintermediation

WHAT WE SEE SHIFTING WHAT WE SEE SHIFTING WHAT WE SEE SHIFTING
= Alternatives reach grid * Grid essentiality is
parity in both capacity = Energy intensity is sinking challenged
and price = Prosumer supply is expanding = Agile new entrants emerging
* From centralized to = Growth stunted by #1 and
distributed #2
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Case study: Transmission & Distribution Utility

Asset Management & Analytics

Motivation Benefit & Value

Overview
Electricity & gas Regulatory framework’s goal Improved & more access to if{;ggciy;:?n?g: a;nce
generation, is to ensure reliable and - data —risk, criticality based data (e.g. HD photos
transmission and sustainable energy networks that | approach, asset health, infrar dgm 'np REI
distribution give consumers value for money | network risk modelling etc. e e mading.

monitoring)
Core to the value chain
are generators, import
/ connection points,
transmission and
distribution network
and equipment and

Enable supply of low carbon
energy and reduction in
Greenhouse gas levels aligning i m
national mandate
end customers (home

& offices)
20% of energy has to be from

renewable sources. Less | \ @
predictable & controllable nature
of renewable energy requires

flexible grid Optimize asset
i maintenance / A modular &
. investment and ' d platf
Many electricity assets are i ntegrated platform
y y replacement choices support future growth

ageing and reaching to end of
useful technical lives. Investment
required for asset replacement /
refurbishment

in analytics — faster
deployment, data
sharing, models etc.
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Regulatory framework has driven a re-assessment of how to manage assets...
...with a consequent need for new capabilities

Level of
Excellence
A
A
V. Total Productive| ®* Combines Preventive & Predictive Maintenance with
8 Maintenance| Total Quality & Total Employee involvement ‘
% = Optimizes effectiveness, eliminates breakdowns, and
o promotes autonomous operator maintenance
o
%) END-TO-END
_'C':-’ IV. Reliabilitv-based = Organized statistical approach to maintenance PROCESS VISIBILITY
= ’ . Y = Level of reliability planned based on equipment/process criticali
Q Maintenance | . \jaintenance/ | based lysis of failures, f CONSISTENT,
< ce/ investment based on analysis of failures, forecast QUALITY DATA
% equipment use, history and general operating experience
(&) AND INTEGRATED
= = Condition-based maintenance PLANS
() = |ncreased equipment monitoring
Z lll. Predictive | = Reduction in unnecessary inspection and maintenance
Maintenance | = Further reduction of machine failures
= |T support improves personnel efficiency, assists

buy / repair decisions and monitors repair quality

Time-based maintenance

Il. Preventive| ® Planned maintenance activities

Maintenance| ™ Inspections to eliminate equipment failure

Increased inspections

Reduced frequency and severity of unplanned failures

Crisis management

= Fix it when it breaks;

= Unplanned / emergency maintenance

= Poor utilization of maintenance personnel
= High parts inventory

I. Run to Failure
Maintenance
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Phase 1 of the programme focused on capability in the following areas:

1. New analytic capabilities allowing improved and more access
to data and information. For example, to support a risk and
criticality based approach, asset health analysis, network risk
modelling, etc.

2. Ameansto efficiently use the increased volume of non-
Invasive maintenance data and information e.g. RFI
monitoring, infrared imaging, HD photography

END-TO-END

3. Tools to make use of the geo-spatial data, integrated with PROCESS VISIBILITY
other structured data that is currently available, e.g. route CONSISTENT,
plannlng QUALITY DATA

AND INTEGRATED

5. A modular and integrated platform that will support the future
growth in analytic activity: facilitating faster deployment,

sharing of data, models and analyses and avoiding bespoke
development of IS systems

4. Consistent tools to optimise asset maintenance/ investment PLANS
and replacement choices, in order to deliver the opportunity for
outperformance against incentives arrangements " ‘
6. Provide more consistent information, in a single place that all
users can access more frequently and with less hand-offs
(measure once use many times)
..delivered via a single focal point for all asset and network analytics and all workers,
inc. mobile ones

© 2017 IBM Corporation, IBM |



In practice this means that we have to provide...

performance management

Analytics Sophistication

strategic plannirj

What
happened? What could
happen?
Reporting i HOW can we
Simulation achieve the
How many, best outcome?
how often, Optimization
?
NETE: What if these
Questioning trends
continue?
What exactly is :
the problem? Forecasting How can
’ achieve the
Use structured and Made consumable and Visualisation I best outcome
unstructured data accessible to everyone, and address
_ imized for thei ii What actions happen next variability?
. urpose, at the point o o _
Text p P del P b Decision Predictive Optimization
. Image |mp§c_t, to deliver gtter ST Modelling
« Audio decisions and actions
. Video through: Descriptive  Predictive Prescriptive
Analytics Analytics Analytics
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Analytics and Optimisation frame work :
Leveraging IBM Energy Analytics platform - Insights Foundation for Energy

Models Visualisation
o Governance
O] Policy Dashboards
Systems (ODME)

Predictive Systems

(SPSS) Network View

Intelligent Operations Centre
Modeling &

Simulation Library .
(including 3 @ @ Geo-Spatial
Parti — .
e -m Qj Energy Analytics

Alerts
Event Rules Data Models - CIM Workflows Platform Components

R — Reports/
. . Analysis
Netezza Alarms KPI's Directives
Big Insights )
(%adogp) Advanced Visual
Features

_— Service & Data Bus

. . InfoSphere
Domain Specific 2 Standards Based
Interfaces Gateway/ Interfaces
Gateway Gateway Gateway Streal m)s/, Gateway Data Integration

o o Weather
Environmental

Document .G.
Regtred SAP Management OSISOFT-
Other P

Proj Mgt
etc
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Enhanced Energy Analytics platform with 1oT / Cognitive capabilities

ﬂoT for Energy and Utilities PID
Custom application selected examples

Out of the box applications

Image Acquisition and  Qutage Detection Worker Safety

Connectivity Models Wind 360
Analytics Edge Analytics

Asset Performance
Management

T T\lative Integration

Data Sources .
loT Platform on Bluemix

Internet of Things Platform

e This service is the hub of all things IBM loT, it is where
ywou can set up and manage your connecte

T Connected devices
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Analytics capabilities in Phase 1....
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S lalllil |
Advanced Analytics + DST HEEE
(7]
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©
(O]
o
O » \ -
Mobile condition
monitoring apps for
iOs
&
]
()]
>S5
<
Roles & Permissions  Data Imp/Exp
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Asset Performance Management ....

Asset Planning Main Interface

+ Select Content Geospatial Map | Loacal Resetthe Map |v| e tnidents | Assets

Network Operations

Geography (A - . Advanced

. e Lo R W Wit Bive .
T . ‘ o
- I ' CIB: § 8 o : # Asset health tracklng
"
* Status Name Asset Type Key Measurement  Value | Unit Trend .

esources and Assets £
H‘ i | No filter applied
Select All | [%] HURSLEY SUBSTATION X Acceptab CHANDLERS FORD ) Substation Status 0 u
-] | \ Substation

e e
etk T

HURSLEY SUBSTAT &) Substation Status 1
/ Substation

e Health degradation prediction

As of 2014-12-28 09:00:00

i n \/,,\: A — Risk and failure consequence i
S PR R P Connectivity information

et §
Asset Information t .
Last Update 08/06/2015 @ a a *
Report Date 06/05/2016 L ust Repat Exort
E¥ Report Year 2014
ontac .
Coscomponent Ve () Asset Summary
Geograph NIXON
File Tools Help graphy CH4 Metnane
C2H4 Ethene
Type o fnd Master Resource ID ST_218670 CoHo Ethyne
0~ Available Name ST_218679 aucwun> 2 noa INTWD o MDIG DTHILUNIUULLULS ...
¥ Work Asset ID 1000012 o1 =0 al LRs]
02 B 1
 adam Address NIXON )/ < @ ST_218679 (1000012)
Manufacturer PT
age 12y ‘ Summary Health Degradation Historical Data Asset Details Treatment X Asset Class (Al 2 Rdanced
20 & © 20
Instaliation Date 03/11/2004 canz Panter Lobe Srae e s z S
RacresionAms. -
Latitude 42.65379804 |
Longtuce 3 s o 1  Nxon .
_ £ 2 Asset Health Risk <
2 % v 3
Advanced Analytics . g N Tt 70.10% 0.89% H
Risk | g S o) B
Since last year 0.00% l i Sl ; L oy e
To view more detailed historical information about this Pontiae tay . LC'_}@,/»“"
asset you can visit PMQ

Consequence of Failure
Since last year:

w1 KON

SRives®
&

Failure P 19.0
C T
ﬁt
i 1

A (EHISOH N

Fox R z Assets bt Ave
Al (S ¥
= 2 Pole 6852
N/A NIA 2 Substation Transformer 3
Years Old Customers Affected Customers Minutes ) Distribution Transformer 2355
Underground Cable 740
Overhead Cable 1813
. = Fuse 655
Asset Information Scores Over Time . : i Willow Rete <™ Switch 94
o Health o Risk Consequence of Failure T 3 Dynamic Protective Device 78
L 3 Busbar 125
Last Update 08/0612015 I £ » 1 o N ]
Report Date 06/05/2016 o HillsRg
E ol
Report Year 2014 3 Richard, Actions oomfeld
50 on Ra Tup
Geography NIXON Ra #  zoom-n
Loffepinerd
—3 o Wolv i §
3 Slvouty Bisare Bloamfeld 4
Master Resource ID ST_218679 i Tip i Quarton R
T 40 3 WalnutLake Rd.
2 i Al | £ -
Whsple R Hoomfield =
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Moving towards an App store approach to analytics ....

Common Asset Decisions
- Y

= Replace or upgrade equipment
= Revise network topology

Asset Health & Real Time Asset Capex & Opex

Risk Analytics
I i Reliability Analysis Monitoring Optimization

- Apply new technologies Spatial Risk Analytics Asset Health Assessment Sensor Analytics Spatio —Ten;;:::;lusri:gmergency
= Revise maintenance strategies e -y
U Improve equipment g : AT
monitoring - - S
= Increase Automation, IT, P:e J
Enterprise Integration
= |mprove Design standards
P g . Failure Cause & Pattern Reliability Modeling Failure estimation Predictive Maintenance
= |mprove O&M practices Analytics Planning
= Atthe Asset Level o AL B e _—
— Overload - T md
— Increase Rating = o md =
— Upgrade - ™~ = d mhe
— Monitor Condition =
— Extend Life
_ Replace Risk Prediction Asset Treatment Identification Next Best Action Identification

& Sustainability Analysis
= At the System Level

— System Topology ! - _
— Operations B r '
— Maintenance Programs =

— Protection/Automation
— Congestion Mgmt

— Design Standards Risk Analytics for Critical Automated & Real Time
Outage Planning

Grid Improvement

Optimisation
energy Infrastructure (RACE) ptimisati

g
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Use Cases ..

PoC Development Use Case Platform
Socialization Identification Development

UC4: Optimizer UC3: S/S Survey UC2: DGA UC1: RAG
Mobile app Dashboard

For sub-station Real time |
u - I .y .

: Condition Asset Healt
Survey, images

Single view
Planned,

L status
Unplanned, capture, Monitoring
Forecasted Anoms= Hourly Device

UC5: Thermal Rating  UC6: S/S Real time UC7: Deferred Maintenance
UG cable thermal monitoring Maint. Risk Assessment Advisor,

Sensing with S/S loT Device data Worker health,
loT device data Integration

Integration Image Storage / Weatjre puts...
' Optimize Capex Processing
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Mobility technologies to deliver new levels of field work effectiveness and
safety....

* Analytics driven field worker IBM/Apple Apps: —
* Role based — task orientated Field Connect TR
* Real time weather alerts
* Training..

Asset |n$pect Turn on and place sensors on

the following areas

* Enhanced Safety through IoT/ Wearables S;gr:zlrfttotnh:of
Prescriptive & satety

Cognitive
analytics

257 PM

esee: Telatra 40

January 2016

Shift In Progress

Equipment 2.57 PM

For your safety - Please put y...

South Bay Sub Station TUE 26

WO #20000001 , RS

400KV Gas Clrcult Broaker “ R 2 CMS Kit (FLUR, Thermal Camera,
Condition Monitoring Survey . ' S

- > CMS Kit (FLUR, Thermal Camera,

N CMS Kit (FLUR, Thermal Camera,

WO #10000011

3200kV Gas Clrcult Breaker
Condition Monaring Survey

WED 27

CMS Kit (FLUR, Thermal Camera,

q Activate Sensors

TOAM THU 28
WO #10000012 -
EOOKV Gas Circuit Broakar g v ® FLIR GF205 Camera
Condition Monikoring Survey
Andrew Rangel Lucy Chen Mass-flow Meter -4
Crew Member Craw Member gt b 3
® 576 Canister and Bottle ‘ ELAPSED SHIFT TIME
WO #10000013 B X120 Hoses and Commector WO# 104 B 00:01:22
SOOKV Gas Circuit Brosker CMS Kit (FLUR, Thermal Camera, RF S Multiple outages reported!
Condition Monitoring Survey W06 Pach Gtrmat & CURRENT STATE
© mprog PROCEDURE FRi 20 3038 Pasiico Sirwet, Sen 82 ' 83
SF6 Gas Readings CMS Kit [FLUR, Thermal Camera, wii, bpm °F
: \_ Gl Dispatche Awareness factors from

weather, proximity End My Shift
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loT / Cognitive capabilities

Visual Recogmhon Serwce for Asset Condition Inquiry

A way to complement/supplement IBM
VR (“Watson") using domain specific
models of regions of interest

The system is able to recognize most of the beams (shown in red color) and rust (shown in green). The
blue indicates the false alarms our system was able to discard, This model is not yet hardened and needs
to be further improved using more domain knowledge and sophistication
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oge egoge —_—— = = The‘
loT / Cognitive capabilities == | Wether
Weather inputs add valve... —===7"=, | Company
Weather data can be used with data collected Predictive maintenance solution can reduce operating
from assets for predictive maintenance expenses and improve the quality of service

Predictive asset Integrated dashboard
maintenance 0 with proactive alerts

Hyper local weather
information

Weather Data Purpose

maintenance or at risk of failure

Severe

Tornado

a. Hyper local weather information is Failure risk
% Damaging Winds combined with asset information to =<2 | Assets (7 days)
understand the impact of weather > S Moz - 1}
on assets et : Tower-1
Flood
b. Predictive asset maintenance Tower-20 _
Hail algorithms can be used to R o 3 i 7 =
@ understand the impact of weather L A | Tower-2 2
on asset performance and provide
% Ice & Snow alerts when they are in need of Tower-4 60%

0 Proactive maintenance of assets before failures occur

Tropical Cycione Q Condition based maintenance instead of scheduled maintenance

Better insights into purchasing decisions by assessing quality of
assets
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loT / Cognitive capabilities

X

AV
ANTv
|

-
AN\

P QN
P2 xS —

ML LA .l' ‘
= (.. .‘_",-’;"djf‘

|OT Opportunities

»  Transmission Tower Visual Inspection — identify levels of rust/

energy leakage/ minimize Health & Safety risks

Wind Turbine Blade Inspections — micro-cracking/ high

resolution/ H&S minimized

= Vegetation Clearance (Powerlines/Pipelines) — using cognitive to
pull together: visual images, regulatory requirements, plant
species (growth rates)

=  Solar Farm Visual Inspections and remote fault detection
o = |ngested data including manufacturer manuals, utility
Value PI’OpOSItI ons procedures and Maximo work order repository

= |OT and cognitive system mitigate skill and expertise '
shortage, also a tool for training new personnel
=  Minimized time for manned-operations using as

drones- & robots. Increased time for unmanned Ecosystem
operations

>

. 7
R AN
S
n

o
"4

¥

Hi]',‘)

= Reduction of human error with improved accuracy, = Utilities looking to adopt latest technology
efficiency and reliability by bringing pertinent _
equipment and System information at the r|ght t|me n Drone and cameras manufactures. Drones are used to mspect

equipment status in hard to reach areas. Partnership with Spanish Drone
maker and Aerialtronics are in the work

and right place
= Enabled event driven monitoring. Improved
efficiency may facilitate more frequent operations
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Strategic Asset Management

Strategic Asset Management Use Cases vs. ROI

Use Case 1 - Asset RAG
Dashboard (Decision
Support Tool for Totex
planning)

Use Case 2 & 3 - Dissolve
Gas Analysis & Sub-
station Survey

Use Case 4 - Single View
of Plan

Use Case 5 - Thermal
Ratings Management

Use Case 6 - Risk
Management (DMRA)

Use Case 7 - Substation
Monitoring

RAG Dashboard with asset
health and maintenance
details

Cognos Reports

Dashboard
SoP based automated work
flow

Resource modelling and
scenario planning capabilities

Analytic models to
determine thermal ratings

Support for deferred
maintenance risk
assessments

Overlays of condition, safety,
compliance and alarms on
Ops Diagrams

Functionality to support
online substation monitoring

Maintenance policy decision support tools to enable
risk- and condition-based maintenance of substation
assets

Offline condition analysis and reporting of thermal and
oil condition monitoring surveys to enable less intrusive
maintenance practices

Improve the optimisation of resource and outage
requirements to deliver work

Bring the intellectual property associated with thermal
ratings models in-house

Increase the robustness and supportability of existing
models

Provide improved visibility of safety risk compliance to
increase confidence in NG’s operations

A more detailed view of asset condition will increase
confidence in deciding when to maintain/replace assets
Enabler of de-commissioning of the TSAM C3 platform

$10.8m

S7.6m

$12.5m

S4.5m

$2.7m

$7.4m
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Use Cases ..

PoC Development Use Case Platform
Socialization Identification Development

UC4: Optimizer UC3: S/S Survey UC2: DGA UC1: RAG
Mobile app Dashboard

For sub-station Real time |
u - I .y .

: Condition Asset Healt
Survey, images

Single view
Planned,

L status
Unplanned, capture, Monitoring
Forecasted Anoms= Hourly Device

UC5: Thermal Rating  UC6: S/S Real time UC7: Deferred Maintenance
UG cable thermal monitoring Maint. Risk Assessment Advisor,

Sensing with S/S loT Device data Worker health,
loT device data Integration

Integration Image Storage / Weatjre puts...
' Optimize Capex Processing
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UC 1: Asset Health (RAG Dashboard) & Scenario Play

Decision Support Tool for Annual Capital Planning

i

= BOLMEY 400KV S/S

[ AUXILIARIES AND AIR SYSTEM BAY

|| ]

BOLNEY 400KV BAY

poocoobpoooroo

BUS COUFLER. 1 BAY

BUS COUFLER. Z BAY

BUS SECTION 1 BAY
LOVEDEAN 1 BAY

LOVEDEAN 2 BAY

NINFIELD 1 BAY

NINFIELD 2 BAY

RESERVE BUS SECTION 1 BAY
SGT1 BAY

SGT2 BAY

SUBSTATION LIGHTING
48V 5/S BATTERY 1 400KV LVAC ROOM
110V 5/5 COMMON BATTERY 1

48V 5/S BATTERY 2 400KV LVAC ROOM
SUBSTATION PORTABLE EARTHS

SUBSTATION EARTHING SYSTEM

Export to Excell

Scenario 1:

e
Total Records:7
Maintenance Filter ViEWl Asset 14/15 15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23
— . [=
5 e uk [Gear | = 110V 5/S COMMON BATTERY 2 1. 5 R B I B B B |

Tegend

Asset

110V S/S COMMON BATTERY 1

110V 5/5 COMMOM BATTERY 2

48V 5/5 BATTERY 1 400KV LWAC ROOM
48V 5/S BATTERY 2 400KV LVAC ROOM

SUBSTATION EARTHING SYSTEM

14/15

15/16 16/17 17/18 18/19 19/20 20/21 21/22 22/23

Sl

Both Core EAM & Condition Monitoring Data are taken care to asses individual asset health in Red, Amber & Green
Real time integration established with all sources of data
SPSS analytics implementation brought up the asset health status, reason and corrected action against each asset
Business user gets facility for scenario play to assess the need to change the asset health status
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UC 2: Dissolve Gas Analysis (Transformer OIL cond.)

Real time condition monitoring (device data integration +analytics)

DGA

Oil Sampling Readings

View Latest DGA View Histoncal Trends

Component MTNK v ModiSer None w Postion BOTTOM w TestSuttes oMineDGA
Dials
Score Value Survey No
OIDGAScore 8797 EP15-20301.001
OaCondition 4300 EP14-27064 001
QiCarbonRatio 857 EP15-20391 001

Nitrogen (ppm)

Oil temperature ("C)

380

2811022016 12102015
Carbon Monoxide
(pﬂu)

Methane (ppm)

Hourly device data from transformers
A dashboard with real time and history data

An analytics backed support tool aiding raising the defect automatically on any anomaly detection
Massive reduction in human effort on data collection & data analysis

WTI temperature ('C)

2810472016

Carbon Dioxide (ppm)

Gas ¢

1€

Ethyl

Z

From Date : 01-01-1960

To Date : 17-02-2015 - [se]

Download Image | [ Download Data

Dissolved Gas Analysis - Historical Graph
Asset: INDQ4SGT1 | Component: MTNK | Modifier: | Position: BOTTOM

Zoom 1m 3m 6m YID 1y Al From | Nov 23,1989 | To Jan8,2015
1 |
00 25| 128 125 4-hog-2074 00 25
Carbon Monoxide: 76 ppm
80 2| 100 10 Betimns ] 1ippe) 400 20
! 829 ppm 9
Ethylene: 29 ppm
7 ppm |
60 | vs| 7s 7.5 Afetvierie: 013/ gom i s00 15
Hydrogen: 4 ppm i
12910 ppm |
40 1| so 5 H\ ) r WL 39513 ppm 200 10
! NEIA R A I Moisture: 8 ppm
URRTAT (1) N ﬂ\[ \ 32 9C
| 20 os| 2s 2s| | | o 100 5
\
0 of o ok 0 0
1990 1995 2000 2005 2010 2015
A Al WAT V.V o\
A 3 WAV /
Mboo | g 2000 V 1
"
-+ Gas Content: 6.61 — Carbon Monoxide: 76.00 = Methane: 13.00 Carbon Dioxide: 692.00 - Ethylene: 25.00
- :6.00 -+ Acetylene: 0.10 = Hydrogen: 3.00 ~— Oxygen: 5303.00 36164.00 -+ Moisture: 13.00
- mperature: 32.00 :36.00

Download Image Download Data

Significant decrease in time to decision viewing thru the dashboard and related insight from history data trend



UC 3: Substation Asset Survey

Substation Survey (Mobile App + Anomaly Detection + SoP based Work flow)

Ambience
Temperature <21 *C Asset Type SuperGad Translormars Survey No,Date
nationalgrid Humidity -84% Asset FP DLOO4SGTSA
Clowd Densaty :1 Survey Date :27/10/2014 14821321 1 27/1/2014 |~
Raim Amount: 2
Work order details Load 1200 MVA
T1 User ool ndl
Work order: 56543452
user name: Carl Johnstone
Cable Sealing End
@ Photos
A7/3072014 10:24:80
Data Grid
Legend:
Pos -] 3 Y Pos R Y 8 Od Level
v v ¢ v v
o -1 Ty 09 W4 * 8 ay 4.6 43 CATL
MY o 53 - 7 3 178 83 w . 52 . e 284 ears
s: T s 34 . 2 w2 e
- CAT
s« N 2 NN s« NN E  sae oA s
55 vs NS - 5§ 199 CAT 4

Mobile app is provided to the field engineer to take the survey even at offline

Post survey, the data (reading) and images are pushed to analytics engine thru the high speed Aspera platform
SPSS engine identifies anomaly from the survey data and raises defects to the concerned engineer for action

A SoP based workflow takes care the defect resolution thru various levels

Engineer can see the defect details in a dashboard and can see the history trend for specific data point



UC 4: Single View of Plan

Single view of plan for all the activities planned (Data Integration & Classification)

Single View of the Plan
Select Al Select Al Select All 7 Select Al
Zones: 1 tem(s) selected| v Teams: |3 item(s) selected v Sites: 54 item(s) selected ¥ Works: |3 item(s) selected | ¥
Start Date: 0504/2017 * End Date: = Show Gantt ,,,‘ [ k:'u Save Gantt View ‘
Samtinie S SO e Scheme ]
GANTT Dates: 050472017 - 4772017 o
Zone(s): LON ( T E! Uit )
Team(s): LONBARK.LONSEDD LONELST
AMEM1,AMEM4 ANDRC, BARK1C, BARK1G,BARK2 BARK2 BARK4, BARKP BEDDJ, 82001 8ED018,8E0D2,BED03 ——— e
Site(s): BEDD4 BEDDC BUSY3,CARPO,CHSI1,CHSI2, CIRLC CITR1,CITR4.CITRC.CRAWD DUPHC ELST1 ELST1B, _ — _—
ELST2 ELST4,EPSRC HACKD, HACK1 HACK2 HACK#4 HACKS, HENDJ, HEND 1 LEAVD.LOWEC, ROHHD,ROHHC,RO — (C__Substation Ntce (Non-Outage) )
WOD,ROWD2 ROWD4 UPPBC WADDD WATS 1, WATS2 WHAMD WHAM 1| WHAMS WHAMC WICLC
Forecast Maintenance (DS
Work(s): FORECAST SCHEME SHUTDOWN
Imenas Cay Weex Moy Quarer 03 O3 0506 07 02 09 10 11 12 13 14 15 16 17 12 19 20 21 22 23 24 25 26 27 28 29 30 01 02 03 04 05 06 07 08 09 10 11 12 13 14 1
Start Dete  End Dete < Non Critical Shutdown Detsils x
- Lon
Sr—— BEDDINGTON 275KV SGT4B; 13/04/2017 to 13/04/2017; 30M(Days) OM(Night)
= LoNsEoO Type Ref Description SGT (B OHL Reactor Cables
= BEDD2SGT4B - HS119 T/C
Jpos— (POSF33) I/MED (TRPSIOHA)
= 5328 - 201620 BEDD2SGT4B - TAP CHANGER 0P
- v . Maintenance BEDD2H48  1EoT (TRPSO0AA A) 1 0 0 o 0
000015228 - upstn Corel Lograce 4620 w005 3122016 _— ... BEDD2H48P - PROTECTION 07
- BEDOL TEST (PRG100AA)
BEDD2H44 - BEA300 DISC
BECCUVGTON 2755V S3TI8 TERTIARY REACTOR, 38 AND M5C3 - 235255 02042007 08042017 (P2IEQ8) BASIC (SWI2BOEA)
n:::w«ms‘.-a M52 4 & TERTIARY REACTOR 43 - 238256 1042017 13042017 Maintenance BEDD2K4B %??;ﬁsbgg)ope”"m“ 0 0o o 0 0
= Maiotenance  BEDD24KB  Secraomeroony O 0 (0 o |0 0
- INA
Maintenance | BEDD18488  TEo(cntis - SO OPERATIONAL 16 19 1o |0 0
Scheme

A single-window view for operational planning staff to view all planned, unplanned and
forecast work and outcomes across maintenance and capital delivery.
This will provide a foundation for portfolio optimization



UC 5: Thermal Rating

Real time over heating monitoring for underground Cables (loT device data integration + anomaly detection
+ downstream processing)

View Schedule NASAP Code : A212

SAM Ref ID: SODELWYDDAN - DEESIDEFENTIR 2 (FENTIR LEG) Published: 21Mar 2017 1023
21314 C 1 Commissicned Vaiid From: 20:Mar-2017 0000
wwm Untt: 11:Mar:2024 2350
| March June. October )
Select NASAP code or desc * PREFAULT {%"m 1233 fsss [0 w1228 bss ;_%dom 1143 [rez f““'ﬂonL 143 ez ﬁm 78 m“%ow 7 ! orLre e “""ﬂoux_ 1143 fre2 %‘Hom 1143 fre2 ,‘f“ L1143 792@0& 1238 pse
PosTrAULTITHon 1475 10220 "or [1475 102 0 Jomt 1281 oaz [0 fr2e1 pes (1200w 1182 foos (122 9o 5 [100%0n 1381 Joas [127%0u 1281 e [1070m 1301 [ous [27om [1a7s froad
5% % 5% B5% % % . B5% [65% 5%
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. Real time thermal heat data from cable sensors

*  To provide accurate, reliable and complete thermal rating information to its SO counterparts.

. Reduce the network constraint costs further by providing more detailed thermal rating data

. Deferred capital needed for replacing assets by being able to increase capacity of existing network
o . Linkages to limit overload exposure to client’s owned damaged assets



25

UC 6: Substation Real Time Monitoring
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Sensor reading collection and processing from all the devices

Data analysis, visualisation and monitoring of Substations’ assets within single system

Communications networks built for sending alerts notifications via email and SMS to Field Support Engineer.
Hot Joint model data storage within SAM and image within client’s ECM system.




