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AS Centrais Eletricas S.A.

2/state-owned company
ed on February 28, 1957

bstations (120.000MVA - transformation capacity)

ydroelectric power plants, 2 conventional thermal
wer plants and 3 Wind farms (16.000 MW)

km of transmission lines

pass through FURNAS system

-
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transmission system:

4 substations

3 circuits
800 km

les (2 converters per pole)
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JAS Centrais Eletricas S.A.
Examples of partnership:

Santo Antonio (Rio Madeira) — 3150 MW

) Madeira Transmission system:
)ole 2 of the HVDC link ( +/- 600kV, 3150 MW, 2400km)

hte Transmission system :
\e HVDC link (+/- 800kV, 4000MW, 2000km)
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with Real Time Simulation:

down model of the FURNAS HVDC
yytem) conected to real controls

v

RNAS has considered the simulator an
mportant tool for support the operation

v

o n FURNAS has realized that

=N

\C representation at the inverter 5

bus should be enhanced
Furnas
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MOutage Analysis:
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Power Qutage:

: 5,564 MW
DC System: 5.329 MW (Blocking of 2 Bipoles)

otal Power outage: 24.400MW
of the Brazilian Transmission System)

-
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rents (COMTRADE File)
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on Testing using the RTDS

f the event applied to the protection (COMTRADE)

v

Protection TRIP

Reactor current applied to the protection

v

Protection DID NOT TRIP!

S Reactor current + 3% gain

W 4

Protection TRIP! <@
Furnas
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ection Testing using the RTDS

current of the event applied to the protection

v

Protection DID NOT TRIP

Reactor current applied to the protection

v

Protection DID NOT TRIP

TRIP only after a 200% gain applied!
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5tudies were presented to the
Agency of Electrical Energy

dations of the Agency:

stalation of Booster Shed to enhanced the insulation

» The Brazilian ISO must increase the priority
\, for the upgrade of the 765kV protections

Furnas



tests are useful for support system operation

lare Replicas for controllers and Protection Spares
Important role for system operation analysis

More realistic analysis

Operators training on real situations

‘ Spare Set for emergency

Operatlon Staff realize that is important to

> e supply of hardware replicas for FACTS
ices (HVDC and SVC) ‘
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Thank you
for your Attention!
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