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= The Smart Grid
= Flexible Networks for a Low Carbon Future
= Use Cases

Load Forecasting

Dynamic Transformer Rating

LV Load Imbalance

Data Analytics

= Key Learning Outcomes
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Definition: A smart grid is an electricity network that can intelligently integrate the behaviour and
actions of all users connected to it — generators, consumers and those that do both — in order to
efficiently ensure a sustainable, economic and secure electricity supply. Eurelectric (May 2009).
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Load Forecasting

Transformer Dynamic Ratings

LV Load Imbalance
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Use annual peak demand over a number of historical years to predict load growth

Data is manipulated in Excel spreadsheets

no of transformers half-h?urs Jotlet number of years
“y v "4
Number of data points = 2 * %* 48 * 3?5 *10 = 700,800
MW, I\I/IVAr days: in ayear
Annual maximum demand = 163.8 MVA Maximum demand = 163.8 MVA for year 2010
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verzion 1.3 beta, updated: 16th September 2014

IBERDROLASCOTTISHPOWER

Pi Server SPRODA
Demand Forecast (2018) = 55.17 MVA
Start Year 2003 Years Max Demand (MVA)
Number of Years 12 2003 56.18 SCDtland - cupar
Scaler 1 2004 49.95 70.0
2005 57.09
Demand Forecast Parameters 2006 57.39
Current Year 2013 2007 56.74 60.0
Forecasted Year 2018 2008 56.77
Number of Historical Years 10 2009 58.99 50.0
Method| Linear Regression] + 2010 59.15
2011 54.54
Year Weight 2012 52.67 400
2013 I 2013 53.01 MVA
2012 ] 2014 2107 300
2011 00000000
2010 I
2009 I 200
2008 I
2007 I 100
2006 I Years 2014
2005 _ Consecutive hours (hrs) 1
2004 ] Demand Limits (MVA) 18 0o ' ' ' ' ' ' ' ' '
__ P —— 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
I I Occurances Scaler| 1.117 Years
I | Longest Period (hrs)
__ Mean Period (hrs) Dispiay Unscaled Maximum Demand |
__ Run | Run All Group5 Forecast Exceedance
Start time 18/09/2014 15:34
Duration taken 00:17:20

Status Completed
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Relative Ageing of Non-Thermally Upgraded Insulation

Ageing acceleration factor
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Scaled to 24MVA | 24 420 4.65 96




INA¥oadlimbalanCe

‘&

SP ENERGY
NETWORKS

= |ncrease network capacity by improving load balance between the phases
= Don’t want to look at all the raw data. Want the ‘analytics’ to find it for me
= Find heavily loaded feeders that have significant imbalance

Apparent Power (MVA)
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]  search
xil:_lfll‘c &L = L[ e 0'-'7‘-'3.'{'5;
1 - @ Navigator p:sm»:.L;i?':m D* Asset pﬁm:h--w%s #!“z:: iew 00";erla,3 v
EL'.E'{" o vy e GRS @ = RS i
- 'Z'l;‘{ Ag 7 5 fm Regions f
Johin E 1012569TIAMS - HOPE STREET ST ANDREWS |
Burnat Hall E? '-f"ﬂ ST — Night Mode t
= = F
o 4 Pl N
” _m-.;,a-‘:“' o Nory Utilisation v
Q. = 2 © Alerts
= —
na o E
‘jé__ = Fj‘j Events
i — St Andrews it s
% ZN00001:000012 - ZNOOOD1/0000]2 #'th Foods  FaultEvents
R % TR LI - - =
o u =
= | Tesco Metro
i
o g S
|_; -
Q.- F =L LE
@l S
N '5'5{‘-, 107125T121AMS - SOUTH STREET ST ANDREWS
wt C' -F
&, 1=}
=]
"Zl' — o -
1071256931AMS - GIBSON HOSPITAL Si}k'-ih 101257011AMS - ROSE LANE T
- - — St Mary's
L / w - = )
© I\TQ}'I? St Ba3Y . '1.-"'._ @,‘ E :,E quadrangle
- = ) — =
o = 5 ) 2
& r=] = ! =
‘ﬁ@\-\hj Ladp g I:b g e 3 &
.:?'.’-_’L " Hrals Wap o = = = =
g s = [=
m‘ﬁ 4 Lode Braes oy 4 » =8, 3
Pl a0 Wl
@ e 101257051AMS - MADRAS COLLEG
R - - = A,
. L3 ~

L=

Misman 2



¢

SP ENERGY

NETWORKS
analyticSEIHybhidIGIS/SChematic

X @ Load Profile Report - ION

v B v ] @ v Pagev Safetyv Toolsv @~

Switched - 08/03/2012 15:29:00
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: Welcome to iBAHN 20 News, Entertainment, Business, Musi... C Problem loading page

U file:///C:/Users/IBM_ADMIN/Documents/Intelligent Network/DGM Selutions/LaGaude demo/Demohtml/Html/dashboard.html

|2 Most Visited | | IBM 3 Hello, Monday!
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12 High Volt 7 day Peak MV Utilization ] 4+ 75%
7 day Average MV Load ] 50%
Brown Fuse B Lot
Number of LV Substation - 15 0
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Load Forecasting

As well as the forecast itself, it is important to have a measure of how accurate the
forecast is — a measure of the uncertainty

Transformer Dynamic Ratings

Transformer aging is not the limiting factor, it is the maximum temperature
reached within the transformer

LV Load Imbalance

Not an issue in urban networks (more customers = greater diversity) . Could be of
benefit to monitor in rural networks

Data Analytics
Critical for turning network data into information and information into knowledge



