


22



33



4



5



66



7

•

•



8

•

•



9

•



10

• 𝛼

• 𝜇

• 𝛾
𝛾 = 180° − (𝛼 + 𝜇)

γ

γ



11

•

•

•

𝛾 = 180° − (𝛼 + 𝜇)

•

•



12



13



14

•

•

•

•

•

•

•



15

Then…

Now…
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1. Stop Synchronous Condenser C2 and open breaker.

2. De-energise T2.

3. Close breaker to energise T2.

4. HVDC Engineers confirm proceed/cease.

5. Repeat ten times

6. Return to service.
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𝑆𝐶𝑅 =
𝑆3𝑝ℎ𝑠𝑐

𝑃𝐷𝐶

𝐸𝑆𝐶𝑅 =
𝑆3𝑝ℎ𝑠𝑐 − 𝑄𝑓𝑖𝑙𝑡𝑒𝑟𝑠

𝑃𝐷𝐶
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~ ±90MW power swing

Extinction angle of 16˚

3.30% PU voltage dip

Firing angle oscillations

Second harmonic, AC side

Primary star winding currents

Secondary star winding currents

Secondary delta winding currents
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> ±100MW power swing!

Extinction angle of 14.5˚

Nearly 5% PU voltage dip
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