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Energy Flow ® Eskom
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Points for discussion ® Eskom

* Qverview

« Simple network diagram

 Typical network scenario

* Feeder balancing process

* Feeder Balancing Application data architecture

* Mapping of substations/switching stations, stats meters and feeders
 Typical Energy Balancing Calculation

» Conclusion

24 August 2016 3



Overview ® Eskom

- The Feeder Balancing Application (FBA) purpose is to enable calculation and
analysis of Technical Losses (TL) and Non-Technical Losses (NTL) by
comparing energy delivered to energy used at MV feeder level.

* FBA enables the mapping of stats meters to feeders, mapping of unallocated
prepaid sales to feeders, adjustment on energy delivered and used, setting
and changing various statuses and TL %.

« Energy Delivered readings are recorded and calculated on a Stats Meter from
meter management system.

* Energy Used is customer consumption billed on customer billing system.
This is linked to and summed up at a Feeder (Overhead Line).

 Substation, Feeder and Transformer/Bulk details and mappings.
 TL is calculated on a Feeder (Overhead Line).

* NTL = (Energy Delivered — TL) — Energy Used. This should be calculated on a
Stats meter.



Simple network diagram ® Eskom
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Typical scenario i/ii) ® Eskom

NTL = (Energy Delivered — Tech Loss) — Energy Used
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Typical scenario ii/ii) ® Eskom

NTL = (Energy Delivered - Tech Loss) — Energy Used
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Feeder balancing process ® Eskom
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FBA Data Architecture ® Eskom
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Mapping of substations/switching stations,

stats meters and feeders ® Eskom
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Typical Energy Balancing Calculation i/ii
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Typical Energy Balancing Calculation ii/ii) ® Eskom

" Feeder breakdown

Can not Balance 36 8.26% Fdrs Metered 832 76.97%
Sub { Fdr Meter Combination 13 2.98% Metered via Sub meter 45 41A6Y
Sub Metered -> 1 Fdr not Metered 2 0.46% i
Metered via Fdr meter 7ar 72.8%

Sub Metered -> 2 or more Fdrs not Metered 4 0.92%

Fdrs Not Metered ] 0.28%
Sub not Metered -> All Fdrs Metered 189  43.36%
Substation not Mapped 192 44045 || Fdrs HotMapped 246 22.76%
Total 436 Total 1051

" Balancing Non Tech Loss -

Fdrs  Meters ED kWh NTL kWh NTL % NTL % 12Zmma Fdrs < 30%

Kwadulu-Natal Operating Unit 832 730 533787039 1014186 13.3% 17.44% 470
Empangeni Zone 196 163 188804732 24083369  12.76% 16.43% 94
Newcastle Zone 230 220 117964641 13138307 11.14% 16.11% 146

Pietermaritzburg Zone 395 T 227017666 33792510 14.89% 18.89% 230
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Conclusion ® Eskom

» The case shows how the systemization of losses reduction in all business levels
with the focus on the lowest level of the network at MV is done.

 For the systemisation and automisation of accurate loss calculations there are
data requirements for energy delivery, energy consumption and
network/configuration as well as predefined business rules adjustable to
business needs.

* Network in a form of stats metering equipment and operating technology
infrastructure needs to be integrated to enable the flow of the data required.

* FBA software is fed with business knowledge and experience to ensure
automation of this energy balancing process in all business areas.

« Automating the calculation process gives allowance for more time to be
invested in investigations and analysis.

* This paper focused at a portion of the feeder balancing process except the
analysis which will form part of a follow up paper.

» The follow up paper will look at how to apply the functionality of the tools built
within FBA software for effective analysis to support revenue recovery and
protection.
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