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The first blackout in Japan occurred on September 6t
(2018) in Hokkaido Area due to the earthquake.

Trip of 7 equipment by earthquake

» three thermal generators (coal)
« four transmission lines (by short circuit fault)

. separation of eastern part of the system, h
and many hydro generators included in
" the area were stopped.

\

Almost half of power supply was lost.
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https://www.occto.or.j Islanded area by
p/iinkai/hokkaido_ken Bs® : . :
sho/hokkaido_kensho trip of transmission lines
_1_shiryo.html
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Tomatoatsuma Thermal Power Station
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Frequency Drop YOKOHAMA National University
serious frequency drop " T e /
caused by the trip of N N m
two thermal generators — - BRS¢
and many hydro ot e 1

- BfenElT (48.5Hz
<~ | EmnrsosE

Frequency started to
restore at this point
due to

« Emergent control of DC connection (500MW)
* Load shedding by under frequency relays (1460MW)

j> frequency nadir was 46.1 Hz
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Countermeasures for the future voxorama National university
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It is shown in the final investigation committee that blackout
could be avoided even with Tomari Nuclear Power Station by
applying df/dt relays to more UFR (for load shedding)

Hi B2 - hitp://www.occto.or.jp/iinkai/hokkaido kensho/hokkaido kensho 4 shiryo.html
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@ Protection system was a “key” to avoid the blackout.

@ Application of much more “df/dt relays” to UFR, or
“centralized stabilization system” is being discussed
for the future.

@ Frequency behavior after disturbance depends on
changing inertia and FFR from various resources.

$

What is the ideal protection system in the future
considering the cooperation with VRES ?




YNU
Ope ratlon befo re the bIaCkOut YOKOHAMA National University

Total demand : 3087 MW

Thermal generation : .
Naie-1 (Coal) 61MW /175MW Trip just before

Date-2 (Oil) 76MW / 350MW the blackout
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Trip right after

:‘,Hydro generation : 780MW the earthquake
+ (430MW of hydro,

. Wind generation : 166MW / 319MW | and all the wind)

_——

DC power flow (to Hokkaido) : 72MW / 600MW



Overview of Blackout
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YOKOHAMA National University
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