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Change is inevitable w’

“Change is no longer something that happens, but
rather something that’'s happening. As such, the
greatest threat to your future success is
confidence and certainty. The future belongs to
those who embrace uncertainty, and act fast.” —

Richard Mulholland
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The 4t Industrial Revolution ‘\%@

« Smart cities driven by 4™ IR

« Communication, big data, Internet of Things
(IoT), grid self healing

 Power system of the future Is interactive —
advanced distribution management system
(ADMS)

* Distributed Generation sees consumers turn into
prosumers

« Smart metering allows for more accurate
consumption & demand statistics
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Data & Systems

YOU GET DATAIAND YOU GET DATA!
s AND.Y OU|GET. DATA!
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Current Master Planning Tools & Systemsw
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Load Analysis

Integration? |— MOde”ing & Forecasting

Simulations Reporting
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Are we ready to plan & operate the power
system of the future?
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Why not? ‘w

« System integration — data exchange haphazard :
at best :
 What is the master data set?
« Master Planning currently only done up to MV
(at best)
« Fastest changing part of the network is at
customer side — LV network
« Smart Grid or 4" IR power system needs:
» QObservability
» Controllability
» Which gives self healing benefits
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4t |R Master Planning :‘W

* Master model to ensure a master data setas "°
well as smoother system integration

« Sets foundation for Observabillity part of ADI\/IS

- Consider brown fields and not just greenfields
growth - densification

« Asset replacement of ageing and failing
Infrastructure

* More granular load forecasting — the load is
changing!

« Updates of MPs now required more often as
more and more data becomes available

 How do we fund the future?
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The Advanced GIS Master Model
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Master Plan
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Asset
Register

Asset
Replacement
Plan

Project Plan
with Costs

Simulation Spatial load
Model forecast

LV Network
Model
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Asset Management Planning
« SA utilities have aged networks which are

maintained reactively for the most part
« Limited budgets for:

» Asset creation

» Asset operation & maintenance

» Asset replacement, renewal or refurbishment
HAVE
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Asset Replacement Prioritization €
* Risk scoring to rank assets in terms of replacement
prioritization
« Likelihood of failure vs Consequence of failure
* ARP Score = LoF x CoF

e Likelihood of failure v o WA
Low likelihood (>10 years) Portfolio risk matrix
1 High
» Age vs Catalogue life &
ypically distribution type items

Local impact (<5000 customers )
High likelihood (1 to 5 years)

» Loading
» Transformer oil test results
» Faults & failures -
« Conseqguence of failure T —
» HV vs MV vs LV - Cost of unserved energy
» Customers it serves — Hospitals, Industrial,
Commercial

Impact (conse: quences ) an

31

24
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Asset Replacement Prioritization

Importance of Consequence of Failure Factors

Consequence of Failure (ElecMVTransformer-CU_166388) *®
Cost of correction
Network redundancy # Factor Score Weight (%) Value
Criticality grading - - -
ststegic ocaton CF01 Criticality grading 0.8/5 20.00 0.0320
Costs of unserved energy CF.02 Network redundancy 03/5 10.00 0.0060
CF.03 Costs of unserved energy 0.6/5 20.00 0.0240
CF 04 Strategic location 0.8/5 20.00 0.0320
CF 05 Cost of correction 1.2/5 30.00 0.0720
Value = Score x Weight
CF Score = X Value

= 3.1800utof5

Correction = 25%xCG+3x(1-25%)
Percentage
Close
Importance of Likelihood of Failure Factors x
Likelihood of Failure (ElecMVTransformer-CU_166388) x

Operations
Remaining useful
Extemal factors # Factor Score Weight (%) Value
Frequency of failure ratio .
e LF_01 Remaining useful 0.5/5 25.00 0.0250
Assessed condiion LF_02 Operations 0.2/5 20.00 0.0080

LF 03 Maintenance 0.45/5 15.00 0.0135

LF_04 Assessed condition 0.45/5 15.00 0.0135

LF_05 Frequency of failure ratio 0.1/5 10.00 0.0020

LF 06 External factors 0.45/5 15.00 0.0135

|
Value = Score x Weight
LF Score = 3 Value
= 2150 out of 5
i
Close
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« Consumer behavior has changed — EEDSM,
load-shedding, electricity pricing, DG/SSEG
Growth vs decline

Necessitates a renewed look at load modelling
and forecasting

[
Load Modelling ‘w
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Load Modelling

: How?
nergy 3
. (unknown MD & ADMD (unknown :
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Load Modelling

Erer How?
& (known) >MD & ADMD (unknown)

consumption ' |
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* Load data problem — not readily available downstream of HV/MV substation

* Energy consumption data is readily available through Utility treasury database

e Want to ‘predict’ MDs and ADMDs from energy consumption

| File

Scenario
Time ADMD ~
N 0.00 76.04 Load Profile - Scenario 1
» 1.00 7471 160
» 200 6537 150
b 3.00 7338 140
130
» 400 7338 &1
» 5.00 7471 110
b 6.00 8538 100
» 7.00 10539 2 w©
 w e g Area under curve
» 9.00 12674 0
N 1000 12941 = kwh
» 11.00 132.08 ig . k h _
» 12.00 132.08 o7 IS VA _—
» 13.00 132.08 20 PF
» 14.00 13341 10
b 1500 132.08 0
. T RN D 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24
17.00 112.06 v Time
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Load Modelling

Working Principle:

« Consumption & land-use of each stand is imported into the master model via :
spatial billing system analyser :

« Spatially tie stand to closest LV kiosk/minisub/substation etc. (model dependent)

« Get per-stand consumption, ADMD and roll up

« Kiosk- = transformer- - distribution- > substation zones

« Bottom-up approach from stand to substation
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Load Modelling
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Load Modelling

-
S :
A 3
7 ~
s ! :
I .2 '\ -
./'{ / ; / w :
/) / TR
2
S, ey f
L7 S
Ba) o [
~ ™ f 3 F
T~ LLTF J Ve
ST 7
4 el \‘;' P
Sl ST 7=
Y S/ e =
i o =y - =~
= },v,—‘ L i /
= SaLl J
S ugy gy
i o
&
/ 4

I A’

/ £

f :I

J ).

27th Technical Convention 2019

The 4th Industrial Revolution (“4IR”)

Building the Power Utility of the Future, Today \ £ 1915

AMEU




GM_DD09398 - Scenario 1

Load Modelling

Scenario Power Factor: 0.82 T maEoe
Scenario 1 ~ Load Factor: 0.79
Total AADC : 179235.80
Frofile Count AADC D ADMD Time AADCpu MO
, Combined 3,666 179,235.80 11,606.84 134 » O 043 502103
» OTHER g4 1,34253 99.93 1.19 [ 041 479775
» RES9999 139 346334 204.33 147 p 2 041 4.711.86
» INF 27 0.00 0.00 0.00 b 3 041 475095
, RES500 6,226 53.411.26 481147 077 y 4 043 501675
p  HOUS 14 T304 438 0.31 [ 0.50 585764
» RES1000 1,146 1461694 1,162.84 1.01 y B 0.64 744062
» RES1500 305 404773 22727 0.75 [ 0.74 8,531.71
p GOV 8 232.85 1468 1.83 » 3 0.76 8,365.58
»  BUSCOM 355 47.790.76 3,623.16 10.21 » 9 0.75 8,76235
» EDU 20 1,020.89 &3.08 340 » 10 0.75 8,692.92
» RES2000 34 483.30 3482 1.03 p 11 0.75 8,760.37
» SERV 28 12.27 0.79 0.03 p 12 0.73 845933
» INDU 237 47.451.00 465369 19.64 p 13 0.71 8,243.76
p CLU 1 0.00 0.00 0.00 p 14 074 857134
» FARM 5 29.28 179 036 » 15 0.74 8,61540
p IGMN 34 8617 660 0.19 » 16 0.74 8,543.92
» FLAT 3 17443 0.00 0.00 p 17 0.71 8,287.61
» 18 081 9,436.91
y 19 031 9,400.89
» 20 074 859576
» 21 064 7.406.29
, 22 053 619638
» 23 048 551858
GM_0008388 - Scenario 1
10 000 = oy
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| == Combined OTHER RESS9S%9 INF RESED0 — HOUS RES1000 — RES1500 GOV BUSCOM |
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Load Modelling
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Load Modelling

1 W——u sy —

MACHINE
LEARNING?

Teeunack 1oop metered values

Populate stands with data

|
|

Calibrate

Extract metered data- and
calibration parameters

Updates required?
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. . Future (SDF overlay)
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Funding the future

« Capital expenditure plan — but the future sees declining revenues
« Ultilities losing revenue due to: :

» EEDSM & Less energy usage

» High non technical losses

» DG/SSEG - solar PV, batteries, electric vehicles etc.
 Revenue enhancement & revenue prediction needed
* Load & Energy forecast needs to tie into the tariff & revenue forecasting

of the utility — same underlying data set!

* Require stricter control of losses W|th|n system — need V|S|b|I|ty

4 swift Stands Electricity - Stands RE
Electricity

W Led To) Cud to On

No Data

I:] Stands with meter, no consumption
(Has water consumption)

Stands with meter, no consumption

Stands with treasury, no meter (Has B
water consumptlon

Stands with treasury, no meter
:I Developed stands, no treasury
Informal areas
l:] Low consumption <= 5kWh/day

Metered consumption

]:] Group Supply
- Deemed
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Swift Stands - Ratio 3
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Jul 2016 Jan 2017 Jul 2017 Jan 2018 Jul 2018 Jan 2019
5tand Metered Consumption (AADC) (kKWh/d) 34 330.38
5tand Metered Consumption (TWD) (kWh/yr 12530589
Metered/Estimated/Calculated Metered
Electricity Balance Group Billed
Large Consumer Yes
Vacant Stand MNo
Number of Electricity Connections 3
Number of Electricity Meters 3
5tand 1 Month Ratio 017
5tand 3 Month Ratio 017
5tand Last Consumption (kKWh) 5768.00
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Conclusion TW
The 4t IR will require greater observability of * :
data and system integration
Advanced GIS Master Model is key for the future:
Greatest change on LV network — need visibility
Asset replacement prioritization has to be done

due to limited budgets and largely ageing assets
Load modelling changing due to changing

behavior of customers

Utility billing systems can inform the load

modelling exercise

Revenue & tariff analysis for current and future

system is key to ensure future is sustainable
i
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* Integration of IOT device data into data set

« System estimation with live modelling &
simulations ;

 Use mathematical constraint models to calibrate
kwh to kVA to usage pattern

* Machine learning to enhance the outcomes of
asset replacement scoring & ranking

« Using weather maps, micro & macro economic
data sets on granular level to inform forecasting
of load for both short and long term

* The possiblilities are in fact endless!

Conclusion :‘W
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WELCOME TO
SOUTH AFRICA'S
FOURTH INDUSTRIAL
REVOLUTION.
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