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Grid Situational Awareness & Response —

Functionality fundamentals ®€skom

e Use of Common Platform
 CIM compliant
» Database structure and methodology
» Interoperability between data historians, GIS and RDBMS.
» Integration of Multiple DataStream's
» Facilitates Modelling and shows Interdependencies visible between Grid &
Environment.
* Prediction of lightning
« Early Fire detection
» Hosting processed model data and outputs.
* Integrate management systems into modelling and generates reports to match

performance KPI to actual achieved.



GSA — Functionality
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SCADA.

Fault Recordings.
Fire.

Lightning.
Weather.

GIS.
Renewables.
Metering (Smart)

Management Systems.



GSA — SCADA (Voltage Profile) ® Eskom

Fault Identification.
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Possible losses.
Over Voltage.
Under Voltage.

Anomaly Detection.




GSA — SCADA (Generation) ® Eskom
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GSA — Smart Metering ® Eskom

e Peer comparison

 Demand response.

e Customer Portals.

« MDMS.

e Automated Electricity
Theft detection.

e Customer Service.




GSA - Fire Flash-Over Probability Model ® Eskom
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Fires disrupt Supply.

Early detection.

Quantify and discriminate fire
threat.

Reaction before flashover
occurs. (Pre-emptive)

Fire fight urgent threats.



GSA - Fire Induced Flash-Over Probability Index SISt
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T e Frost (2005)
WD : Wind direction.
WS : Wind speed

 The FIFPI attempts to use air temperature, humidity, wind speed and direction
to accurately predict the probability of a fire-induced flashover occurring on
Eskom Transmission lines.

* Model trained with actual fire occurrences that coincide with outages
geospatially.

* Quantify and discriminate fire threat.



GSA - Lightning
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Early detection.

Anticipate Storm movement.
Quantify and discriminate
lightning threat.

Anticipate outages.

Determine storm’s state.
Management of field staff.
See and predict storm lifespan
and deterioration rate.

See actual outages and
estimate damage to equipment.

Pre-empt maintenance



GSA — Lightning Analysis of Statistical Data ® Eskom
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GSA — Lightning Process flows and Clustering ® Eskom
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GSA - Lightning Induced outage prediction ® Eskom
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GSA: Geo-magnetically induced currents. ® Eskom

« Solar Activity.

* |Induce currents in neutral of
transformers.

« Can lead to equipment failure.
» Dissolved gas analysis.
* Pre-emptive maintenance.

« Can be modelled and estimated
using grid layout and
magnetometer readings.

(www.spaceweather.com)

Research, Test and Development



GSA: Renewable Generation ® Eskom

« Weather forecasts (Weather
Services)

* Model outputs of Generation plant.
« Anticipate shortfalls during the day.

» Coordinate contracts with IPP and
Eskom Generation.

* Monitor actual weather conditions
and react to unexpected short-falls.

Research, Test and Development



GSA —Cost savings & Inventory Management

Annual HV transformer
failures.

Power transformers and

generator transformers -

cost of one unit can be in
excess of R45 million

Also losses in excess of
R200 million per annum
with medium voltage pole
mounted distribution
transformer failures
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Lightning causes
transformers to become
defective, age faster and

prematurely fail

Enhanced scrutinisation of
power system performance

Understanding lightning
behaviour an precise
location assist
countermeasures to the
intrusive threat of lightning
events.







GSA — Black out / black start ® Eskom

Black outs: Causes:

. equipment failure, . Inability of the supply to meet

. voltage, demand in a specific area.

. current, . Not necessarily just insufficient
. power and generating capacity; also that
. frequency disturbances demand in that particular area

exceeds the local capacity of the
transmission or distribution network
there.

. Sudden loss of demand might trigger
voltage rises that cause disturbances
through the network with protection

equipment triggering as a result.

Grid Situational Awareness aids in visualising and managing areas/power stations that come
back online in the unfortunate event of a black start situation.
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Thank you

Question?

Nick.Singh@eskom.co.za
+27 834156235




