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Existing methodology

Several tools used to achieve this

Current methodology used widely in Southern Africa
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Current Tools used

* Not as optimally integrated
* Engineers spend a lot of time correlating data between different data sets

 Cumbersome reporting over several data sets
 Which data set presents the master data set?

REPORTING: PDF;

SIMULATION DRAWINGS;
MODELLING EXCEL

NETWORK




New Solution:

"he Smart Model
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The Master Model

Other :

MASTER Demand
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SWIFT & Spatial Demand

e SWIFT Electrical Consumption Analysis

— Populate the EDISAN electrical simulation model with electricity sales data (Average annual
daily consumption [AADC] in kWh)

— ADMDs calculated on per unit basis for each land category
— Loss calculations (System Input vs Consumer Supply

— Revenue enhancement through, for example, visually identifying unmetered stands
— Tariff analysis (& Cost of Supply)
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ADMD

e AADC - expressed in kWh and relates to energy consumption of user

e ADMD - expressed as kVA and relates to peak demand or load from the user

« ADMD derived through a process of using AADC & load shapes (over 24 hour period)
 ADMD data thus related to actual current customer data

e Calibration
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Load mix per minisub

e Spatially tie stand to closest minisub

e Ability to model 400V network if available from ‘as-builts’

 Get AADC through minisub then ADMD and roll up

* |dentify customers affected by outages
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Load mix per minisub
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Spatial correlation of stand to minisub

Load profiles — standard or customizable

rofile

File Scenarios

Substation/Load Zone profile is a sum of all profiles within substation or load zone

Time
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File Scenarios

Time
N 0.00
» 1.00
» 200
» 3.00
» 400
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ADMD
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Load Profile - Scenario 1

ADMD

Load Profile - Scenario 1
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Load Forecasting & Future Network

All future development captured in a geospatial shape file with the size of the

development & the anticipated Land Use/Zoning of the development

These developments are based on the SDF, IDP, House Plans etc. Workshopped with

town planners & electrical departments
Priority — When the development will happen
Growth Curve — Linear, Step, Custom or S-Curve



File Ed

Layer | Dawid_Kruiper_Future_Areas_Flec.Future_Areas

it Utiliies TableConfigure Bxecute SQL

Display

> Bad Cells

-

Synchronize Selection with CAD
Both Ways & Change Layer »

Layout |Default Layout > o s [Jshow Selected Only  More Optior
Index Geometry DESCR DISTRICT AREA HA LAMDLUSE DENSITY MO UNITS PRICRITY UED TYPE FARATIO UED AADC EXCL LOSSES AADC INC AADC EXIST  AADC MET COMMENT

p 1 Palygon Florapark FO1 3.51 Group Housing (medium density) 40,00 176.00 5 area net 15.00 34.20 2807 11227 0.00 264000 SDFResidential Areas

p 2 Palygon Augrabies Park FO2 1.69 Residential (medium density 1186 20.00 0 unit 30.00 30,00 10,00 40,00 0.00 600,00 ySDFMixed Use Development Areas

y 3 Palygon SEZ Phase 1C1 SEZ 13.22 Industrial 200 34.00 0 area net 120.00 94.16 3139 125.55 0.00 4080.00 SEZ Industrial Light

p 4 Polygon Sunset Valley FO3 251 Business/Commercial 200 6.00 5 areagross 195.00 12.81 427 17.08 0.00 1,170.00 SDF SMME Incubators

» 5 Palygon Airport FO1 38.27 Industrial 141 54.00 0 unit 12000 19233 64.13 256.50 0.00 648000 SDF Airport & Infrastructure

y B Palygon Keidebees FO1 0.72 Residential (highdensity) 2438 18.00 5 unit 15.00 13.50 450 18.00 0.00 270,00 SDFResidential Areas

7 Palygon Lemoendraai F04 13.11 Affordable Housing (medium density) 5.08 119.00 5 unit 20.00 133.88 4463 178.50 0.00 238000 SDFResidential Areas

y 8 Palygon SEZ Phase 2G SEZ 51.33 Institutional 1.00 65.00 5 area net 115.00 769.39 256.63 1,026.53 0.00 747500 SEZ Training

by 9 Palygon SEZ Phase 6D SEZ 1.55 Services 5.00 10.00 15 area net 20.00 29.10 9.70 3879 0.00 800,00 SEZ Services

y 10 Palygon SEZ Phase 7C SEZ 1147 Industrial 200 29.00 15 area net 120.00 81.75 27.25 109.00 0.00 348000 SEZ Industrial Medium

p N Palygon SEZ Phase 7D SEZ 8,14 Industrial 200 21.00 15 area net 120,00 5799 1933 7732 0.00 252000 SEZ Industrial Heavy

p 12 Polygon SEZ Phase 7E SEZ 2.79 Services 5.00 13.00 15 area net 30.00 5233 1746 69.84 0.00 144000 SEZ Services

p 13 Palygon SEZ Phase 7B SEZ 6.16 Business/Commercial 200 16.00 15 area net 195.00 39.25 13.08 5233 0.00 312000 SEZ Office-Business-Retail

y 14 Palygon SEZ Phase TA SEZ 417 Business/Commercial 200 11.00 15 area net 195.00 26.59 886 3545 0.00 2,145.00 SEZ Office-Business-Retail

» 15 Palygon SEZ Phase 5B SEZ 13.69 Industrial 200 35.00 10 area net 120.00 97.55 3252 130.06 0.00 420000 SEZ Industrial Light

y 16 Palygon SEZ Phase 5C SEZ 34.14 Industrial 200 86.00 10 area net 120.00 243.26 81.09 32434 0.00 1032000 SEZ Industrial Medium

y 17 Polygaon SEZ Phase 3A SEZ 6.75 Industrial 200 17.00 5 area net 120.00 43.11 16.04 £4.14 0.00 204000 SEZ Industrial Heawvy

y 18 Palygon SEZ Phase 3B SEZ 6.13 Industrial 200 16.00 5 area net 12000 43.64 14.55 58.19 0.00 1,92000 SEZ Industrial Medium

y 19 Palygon SEZ Phase 3C SEZ 291 Services 500 19.00 5 area net 80.00 5454 1818 727 0.00 1,52000 SEZ Services

y 20 Palygon SEZ Phase 3D SEZ 6.55 Institutional 1.00 9.00 5 area net 115.00 98.24 32.75 13093 0.00 1,035.00 SEZ University

y 2 Palygon SEZ Phase 3E SEZ 3.33 Hotel 200 9.00 5 area net 100.00 50.00 1667 6667 0.00 900.00 SEZ Hotel

p 22 Palygon SEZ Phase 4A SEZ 8.00 Industrial 200 20,00 10 area net 12000 56.99 19.00 7599 0.00 240000 SEZ Industrial Light

y 23 Palygon SEZ Phase 4B SEZ 5.79 Industrial 200 15.00 10 area net 120.00 41.28 13.76 55.04 0.00 1,800.00 SEZ Industrial Medium

y 24 Palygon SEZ Phase 4C SEZ 9.96 Industrial 200 25.00 10 area net 120.00 70.96 23.65 9462 0.00 3,000.00 SEZ Industrial Light

p 25 Palygon SEZ Phase 5A SEZ 3.70 Business/Commercial 200 10.00 10 area net 195.00 23.62 787 3149 0.00 1,950.00 SEZ Office-Business-Retail

p 26 Palygon SEZ Phase 2D SEZ 8.02 Institutional 1.00 11.00 0 area net 115.00 120.25 40.08 16033 0.00 1,265.00 SEZ University

y 27 Palygon SEZ Phase 2E SEZ 8.32 Sportsfields 1.00 9.00 0 area gross 100.00 93.59 31.20 12478 0.00 900.00 SEZ Sport

y 28 Palygon Augrabies Park FO1 0.88 Residential (high density) 20,00 22.00 5 area net 15.00 13.18 439 1757 0.00 330,00 SDFResidential Areas

y 29 Polygon Kameelmond FO1 10.94 Cemeteries 1.00 11.00 20 areagross 5.00 1640 547 2187 0.00 55.00 SDF Cemeteries

p 30 Polygaon Kameelmond FO5 1.74 Open areas 0.00 0.00 20 areagross 0.00 0.00 0.00 0.00 0.00 0.00 x SDF Authority Areas

p 31 Palygon Keidebees FO2 1.08 Residential (highdensity) 20,00 27.00 5 area net 15.00 16.20 540 21.60 0.00 40500 SDFResidential Areas

p 32 Palygon Vaal Koppies F12 1.20 Agricultural Holdirgs 5.00 600 15 unit 45,00 15.75 5.25 21.00 0.00 270,00 SDFFarmsteads & Outbuildings

y 33 Polygon Olyvenhoutsdrift F... 18.76 Multipurpose 200 38.00 20 areagross 80.00 11254 3751 150.05 0.00 3,040.00 SDFMixed Use Development Areas

p 34 Palygon Qlyvenhoutsdrift F... 5.33 Institutional 1.00 7.00 10 area net 115.00 79.90 26.63 106.54 0.00 805.00 SDFInstitutional Areas

p 35 Palygon Olyvenhoutsdrift F... 6.73 Agricultural Land 0.00 0.00 10 areagross 0.00 0.00 0.00 0.00 0.00 0.00 SDF Intensive Agriculture

y 36 Palygon Olyvenhoutsdrift F... 317 Industrial 200 7.00 10 areagross 12000 1807 6.02 2410 0.00 840,00 SDF Light Industry

y 37 Palygon Olyvenhoutsdrift F... 6.25 Industrial 200 13.00 5 areagross 120.00 35.61 1187 4747 0.00 1,560.00 SDF Light Industry
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File  Edit

Utiliies Table Configure  Bxecute SQL
Layer | Dawid_Kruiper_Future_aAreas_Flec.Future_Areas
Layout |Default Layout b
UED AADC EXCL LOSSES AADC IMC AADC EXIST AADC MET COMMENT OPERATICN IGHNCRE ELEC ZOME LAMD CATE CURATICN CURVE TP CURWVE SM CURVE 5P kWA Demand

» 15.00 24.20 2807 112.27 0.00 2 640,00 SDFResidential Areas Rural Upington RES 3 S-CURVE 50 275.00
N 30.00 30.00 10,00 40,00 0.00 600,00 vSDF Mixed Use Development Areas  Rural Upington RES 1 S-CURVE 50 63.00
b 120,00 8416 31.39 125.55 0.00 4 080,00 SEZ Industrial Light Rural Upingtan BCI 3 S-CURVE 50 436.00
» 195.00 12.81 427 17.08 0.00 1,170.00 SDF SMME Incubators Rural Upington BCI 0 STEP 50 109.00
" 120,00 19238 6413 256.50 0.00 6430.00 SDF Airport & Infrastructure Rural Upingtan BCI 4 5-CURVE 50 77200
» 15.00 13.50 450 18.00 0.00 270,00 SDFResidential Areas Rural Upingtan RES 0 STEP 50 29.00
b 20.00 133.83 4463 178.50 0.00 2,380,000 SDFResidential Areas Rural ADD_LENGTH Upington AFH 3 S-CURVE 50 243.00
» 115.00 769.89 25663 1,026.53 0.00 7475.00 SEZ Training Rural Upington OTHER 5 S-CURVE 50 £693.00
> 80.00 29.10 9.70 3879 0.00 800.00 SEZ Services Rural Upington BCI 1 S-CURVE 50 84.00
b 120,00 81.75 27.25 109.00 0.00 3480.00 SEZ Industrial Medium Rural Upingtan BCI 3 S-CURVE 50 415.00
» 120,00 57.99 1833 7732 0.00 252000 SEZIndustrial Heavy Rural Upington BCI 2 S-CURVE 50 300.00
" 80.00 52.38 1746 6984 0.00 1,440,000 SEZ Services Rural Upingtan BCI 2 5-CURVE 50 150.00
» 195.00 39.25 13.08 52.33 0.00 3,120,000 SEZ Cffice-Business-Retail Rural Upington BCI 2 S-CURVE 50 289.00
b 195.00 2659 886 3545 0.00 2,145.00 SEZ Office-Business-Retail Rural Upington BCI 1 S-CURVE 50 199.00
" 120,00 57.55 3252 130,06 0.00 4 200,00 SEZ Industrial Light Rural Upingtan BCI 3 S-CURVE 50 500.00
b 120,00 243.26 81.09 32434 0.00 10,320.00 SEZ Industrial Medium Rural Upington BCI 4 5-CURVE 50 1,225.00
b 120,00 4811 1604 5414 0.00 204000 SEZ Industrial Heavy Rural Upingtan BCI 2 S-CURVE 50 243.00
» 120,00 4364 1455 58.19 0.00 1,920,000 SEZ Industrial Medium Rural Upington BCI 2 S-CURVE 50 229.00
b 80.00 54.54 1818 7271 0.00 1,520.00 SEZ Services Rural Upington BCI 2 S5-CURVE 50 159.00
» 115.00 98.24 32.75 130,98 0.00 1,035.00 SEZ University Rural Upington OTHER 3 S-CURVE 50 96.00
> 100.00 50,00 1667 G667 0.00 200,00 SEZ Hotel Rural Upington CTHER 2 S-CURVE 50 S4.00
b 120,00 56.99 19.00 75.99 0.00 240000 SEZ Industrial Light Rural Upingtan BCI 2 5-CURVE 50 286.00
» 120,00 41.23 13.76 55.04 0.00 1,800.00 SEZ Industrial Medium Rural Upingtan BCI 2 S-CURVE 50 215.00
" 120,00 70.96 2365 9462 0.00 3,000.00 SEZ Industrial Light Rural Upingtan BCI 2 5-CURVE 50 358.00
» 195.00 2362 T.87 3149 0.00 1,950.00 SEZ Cffice-Business-Retail Rural Upington BCI 1 S-CURVE 50 181.00
b 115.00 12025 40,08 16033 0.00 1,265.00 SEZ University Rural Upington CTHER 3 S-CURVE 50 118.00
» 100.00 93.59 31.20 12479 0.00 300,00 SEZ Sport Parks Upington PCS 3 S-CURVE 50 94,00
> 15.00 13.18 438 17.57 0.00 330,00 SDFResidential Areas Rural Upington RES 0 STEP 50 35.00
b 5.00 1640 547 21.87 0.00 55.00 SDF Cemeteries Parks Upingtan PCS 1 S-CURVE 50 B.00
» Q.00 0.00 0.00 Q.00 0.00 0.00 x SDF Authority Areas MNone Upington MNOME 0 STEP 50 0.00
" 15.00 16.20 540 21.60 0.00 405,00 SDFResidential Areas Rural Upingtan RES 1 5-CURVE 50 43.00
» 45.00 15.75 5.25 21.00 0.00 270,00 SDFFarmsteads & Outbuildings Rural Upington FARM 1 S-CURVE 50 23.00
> 80.00 112.54 37.51 150.05 0.00 3,040,000 SDFMixed Use Development Areas Rural Upington BCI 3 S-CURVE 50 317.00
" 115.00 79.90 2663 10654 0.00 805.00 SDFInstitutional Areas Rural Upingtan OTHER 3 S-CURVE 50 75.00
b 0.00 0.00 0.00 0.00 0.00 0.00 SDF Intensive Agriculture Mone Upington MNONE 0 STEP 50 0.00
b 120,00 1807 602 2410 0.00 840,00 SDF Light Industry Rural Upingtan BCI 1 5-CURVE 50 100.00
» 120.00 35.61 11.87 4747 0.00 1,560.00 SDF Light Industry Rural Upington BCI 1 S-CURVE 50 186.00
b 30.00 70.89 2366 G466 0.00 1,800.00 SDFResidential Areas Rural Upington RES 2 S-CURVE 50 183.00
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Load Forecasting & Future Network
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Analysis engines

EPRI’s OpenDSS used for on-board load flow analysis
Can run Reticmaster & Digsilent PowerFacotry in engine mode
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Easy Network Design

 Use of aerial photographs or
e Google Maps, OpenStreet View maps online

ge m2018-03.elz
ostData LoadProfies Analyss Network Profiles WebMaps View Help

| Q E=i @ ° EXS Open Street Maps (GLS Network Cache) »
Open Street Maps »
N j By Layer v Google Maps ShowRoad Map E

Bing Maps Show Satellite Map
SANGIMaps ShowHybridMap
Show Terrain Map
Show Street View at Center
ShowLargeRoad Map

Show LargeSatellite Map




Renewable energy modelling down to LV network

STERBLOM




PowerFactory Model Expert
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e Run loadflow in Edisan or

* Export to PowerFactory and run
loadflows there

* Loadprofiles with growth exported
with it



Asset Information & Data Integrity

e Store asset information such as asset condition scores, criticality etc.

 Replacement values

e Where did we source data from?
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AM ConditionGrading
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Locality Integrity
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Specification Integrity
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The Process

Adobe Acrobat Adobe Acrobat

Document Document < I S
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IMQS

e Web viewer of master data set

* Link all technical models to asset register, maintenance management & project control

Assets

Water Demand

Electricity

N

Sewer

A

Water PRP

BEEnN

4

Electricity Demand

A

Sewer PRP

e

Maintenance
Management

Stormwater

Water

6¢Qls



IMQS

Electricity Module on IMQSS8
Electricity Demand Module on IMQSS8
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Existing
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MAP

Data: Capture

o

Click to begin search

Source

Transformers - Transformer

@ substation
@ winisu

i Pole Mounted

Ground Mounted

Generators - Generators

No data

w2 PV System
4 k. Synchronous Machine

)—— Wind Generator

Cables - Default_Cables

—— Nodata
— HV Underground
— MV Underground
— LV Underground
5C Underground
5L Underground
—-— HV Overhead
—-— MV Overhead
—-— LV Overhead
SC Overhead
5L Overhead

Switchgear - Switch_Gear_general
B s

‘ Ring Main Unit
:E Pole-Top Box

‘ Autorecloser

=== 5Switch - Open
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IMQS

e View attributes

SPELHILGUVIID

* Data integrity

o “ Physical
»  CableType 11 kV 185mm2 Al PILC 3Core (5%»;
Core Material Al
Cable Group PILC
Instaliation Underground
ype
“ Electrical
Cable Length (m) 101.18
Number of Phases 3
Base Frequency (Hz) 50
Cable Temperature (o) 20
Voltage Category My
9 Nominal Voltage (V) 11000
Normal Ampacity (A) 273
Emergency Ampacity (A) 273
Positive Sequence Resistace (ohm) 0.02
Positive Sequence Reactance (ohm) 002
Zero Sequence Resistance (ohm) 025
Zero Sequence Reactance (ohm) 0.01
° Positive Sequence Capacitance {(ohm) 0.00
Zero Sequence Capacitance 0.00
“ Descriptive
L]
System Type MV
Region ALTON SOUTH
Network Richards Bay
“ Asset Information
Year 1988
“Integrity
\; Specification Integrity SLD
Rl Locairy Integrity GIS
- Year Integrity SLD
‘ + AN91920-E.dwg (No document found)




IMQS
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all other values
<10% (A)
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IMQS — Revenue Enhancement

Q HOME @,ﬂ REVENUE ENHANCEMENT ;’ MAP Y Click to begin search £ pieter@gls.co.za ‘

Water " Water Consumption

M ¢ Swift Stands Meters Water

STAND 11625 BOIT X 10

“ Cadastral
Stand ID 001 0090009 00011625 0000(
GIS Code T0JQO0610001 16250000¢
GIS Code (Original) T0JQ0061000116250000¢
Treasury Identifier 3094:
GIS Link Integrity Valuation Rol

» Electricity Accounts

“ Electricity use

L
E.
LA
&
=
B
A
#

4

Electricity Reading

vesed®® .
_auhl . bl
2015 Jul 2015 Jan 2016 Jul 2016 Jan 2017 Jul 2
Stand Metered Consumgption 26¢
(AADC) (kWn/d)
Stand Metered Consumption 96¢
. (TwD) (kwh/yr)
. Metered/Estimated/Calculated Mezerec
Electricity Balance Group Prepaid (Me::;
&
Large Consumer Ye:
Vacant Stand Ne¢

Number of Electricity Connections

25738 24" S27T° 1T 10°E § - . Number of Electricity Meters
5 P g - Stand 1 Month Ratio 3.4:
nitation Accounts  (Showing 65520 of §5580) H
8 ©® ¥ Stand 3 Month Ratio 2.0¢
Account Number V| Consumer V¥ | Numper of Units V| Tariff Code V¥ | Avallability/Basic C... 'V | Prepaid Code V| Indigent Code ¥ | Installation Type V| Satus V¥ | Meter Reading Unit. 'V | installation Portion 'V | Contract V| Business Partner N.. ¥ | Instaliat  Stand Last Consumption (kWh) 9.1
10284677 JARUNDLE 1 BA 0=
| “Water Use
10392149 AJ&S) VAN DER VYV. 1 BA 39
5858875 MEDISEN PTY LTD 1 AA a1 Stand Metered Consumption (kL/d) 0.1¢
Water Reading
5858882 MEDISEN PTYLTD 1 AA 41 =
anr .
5858900 MEDISEN PTYLTD 1 AA 41 | [..-- | I i I
5257641 KPK JOGI 1 AA 40 ‘_ O 2
Ble Ba B Bs Ble He B H7 B
137534 VAKUUM BELEGGI... 9 ca 50 .
Stand Metered Consumption (TWD) (kL/yr) 3¢
137407 | SAFMORE LIQUOR 8 A et Metered/Estimated/Calculated Meterec
137693 VAN DERMERWEDS 1 CA 50w
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System benefits

e Data centralization

* Link Masterplanning to Operational & Maintenance planning
* Granular load forecasting

* Own ADMDs

* Planning & design of electricity distribution networks

* Convert between GIS, CAD & Model spaces easily

* Publishing data to the IMQS Web platform or other MIS

* Electricity Infrastructure Asset Management (with IMQS)
 Model maintenance to ensure current information

 Ad hoc queries and analysis

e Embedded generation impact analysis

e Full distribution models in Digsilent PowerFactory format

* Design of LV networks using Reticmaster as engine or our onboard Herman Beta engine
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Development Roadmap

Interface with Telemetry/loT Data (both Desktop and IMQS)
 ‘What if’ scenario analysis for load forecasting
— SSEG penetration
— Energy efficiency impacts
— Economic growth impacts
— Weather
e Full annual load profiles per load
* Historical load trend analysis & fitting
* Auto calibration of load profiles according to known metrics such as
— MV/LV transformer size
— kWh usage
— Max kVA
— Actual load data from Scada or smart meters
* Replacement Prioritization/Refurbishment plan
— Use asset health information to list refurbishment projects in priority order
— Substations, transformers, cables
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