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HOW WE PREVENT CASCADING OUTAGES BEFORE WAMS?

Long , medium and short
term planning of generation
resources and transmission,

in order to guarantee
accomplish with the stability
and reliability criteria.

Restrictions of power Contingencies are evaluated
transportation on the previously to real-time in

transmission network are order to maintain the
identified using criteria stability under n-1
previously defined . contingencies.

However is not possible to have a 100% secure system because the size and
complexity of power system makes difficult to prevent all the possible events.
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COLOMBIAN BLACKOUT 2007

®+@&=-©

Leyenda
— Sochagota:-7.334"
= Chivor:5.4872°
— Bacata-25.954"
—— Guavio:-9.608° ~z™ \
— Twnal-23.215° Sochagota

Torca 220

60.2

S.I.N.

: —
¥ % i I N
Balsillas é?’roeste . LY A I
. -
oS e) >
403,56 MW (S)
. c
R Guavio
""""" 123‘11:5 (] —— Frec_Medellin
=} ~——Frec_Torca .
T | |— Frec_snmateo Guavio
Mesa 8 —— Frec_EPSA
Area [T —— Frec_Flores
Oriental —— Frec_Guatig
Guaca Paraiso
400,206 MW

59.6
17.00 19.00 21.00

; 9.00 11.00 13.00
) ety

m filial de isa

s ok
——

Todos los derechos reservados para XM_S.AES.P



OSCILLATION EVENT 2008
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Under frequency relay activation shedding
15 % of the demand.
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90 minutes of
duration

Oscillation
frequency

0.06 Hz

System
frequency
58.9 -60.8 Hz

<

B filial de isa



SOLUTION




) ACTIONS AFTER BLACKOUT
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SIRENA PROJECT
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The goal was the first steps for that
the system responded to unusual

= events of big impact.
Nordeste > o

* Use of newest
technology for power

e systems monitoring
%} L,-'V): 50000 ..............::f@ (PMU)
-------- * Intensive use of
telecommunications

* Implement new
methods for
simulation and
analysis of power
systems.

filial de isa




WAMS/SITUATIONAL

AWARENESS - SIRENA RESULTS
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)iSAAC- INTELLIGENT SUPERVISION AND ADVANCED CONTROL SYSTEM
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2015
(Current Status)

e Working WAMS

e Conceptual
Design finalized

¢ iSAAC Roadmap
finalized

ROAD MAP FOR ISAAC INCREMENTAL DEVELOPMENT

2020 2025+

* Advanced e Complete iSAAC
supervision (no implementation

protection and
control) * Frequency control

e Some SIPS
implemented [with
PMUs+IDD]

2022/2023
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2016/2017

e WAMS & SCADA/EMS
integration

¢ Detailed Technical
Requirements for iSAAC
software architecture

e Technical Requirements
for IDD

S.P

e Collaborative
Protection (no
control)

e Full IDD
implementation

¢ PMU based Volt/
Var control

e QUANTA
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CONCLUSIONS
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