UNDANM

Low frequency oscillations 30 minutes before the blackout

Frequency

1 50-cycle windows

variable

— f_ W50
50.1 -

mmemNmNmNmmWNWNMNMNMNWNWNMNMWVNVNVNVAUmvmwmmmmmmwmmmmwmmmmmwmmmmmhﬂwwmwmwvﬂ

49

value

49.8

497 10:03:30 10:04:00 10:04:30 10:05:.00 10:05:30 10:06:00
Apr 28, 2025

2 10-cycle windows

502 variable
—fwio

value

10:03 10:04 10:05 10:06 10:07 10:08
Apr 28, 2025

3 5-cycle windows

variable
50.1 s

value
=
&
o

10:03 10:04 10:05 10:08 10:07 10:08
Apr 28, 2025

4 1-cycle windows

50.2 variable
—twl

value

=

k4 o
o &

10:03 10:04 10:05 10:06 10:07 10:08
Apr 28, 2025
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UNDAN

Low frequency oscillations 30 minutes before the blackout

ROCOF

1 50-cycle windows

variahle
—— rocof_wS0
0.05
.
B
g
0
0.05
10:04:05 10:04:10 10:04:15 10:04:20 10:04:25 10:04:30 10:04:35 10:04:40 10:04:45 10:04:50
Apr 28, 2025
t
2 10-cycle windows
variable
03 —— rocof_wl0
0.2
E}
= 01
:
0
0.1
10:04:55 10:05:00 10:05:05 10:05:10 10:05:15 10:05:20 10:05:25 10:05:30
Apr 28, 2025
t
3 5-cycle windows
variahle
—— rocof_wS
05
.
=
«
= 0
0.5
10:04:50 10:05:00 10:05:10 10:05:20 10:05:30
Apr 28, 2025
1
4 1-cycle windows
variable
4 —— rocof_wl

value
o

10:04:20 10:04:25 10:04:30 10:04:35 10:04:40 10:04:45 10:04:50 10:04:55 10:05:00
Apr 28, 2025
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UNDAM

Large low frequency oscillations 10 minutes before the blackout

1

value

value

value

4

value

50.05

50

48.95

Frequency

50-cycle windows

variable

49.9
10:18:00 10:18:30 10:19:00 10:19:30 10:20:00 10:20:30 10:21:00 10:21:30 10:22:00 10:22:30 10:23:00
Apr 28, 2025

50.05

50

49.95

49.9

t

10-cycle windows

— w50

variable

10:18:00 10:18:30 10:19:00 10:19:30 10:20:00 10:20:30 10:21:00 10:21:30 10:22:00 10:22:30 10:23:00
Apr 28, 2025

50.05

50

49.95

49.9

t

5-cycle windows

10:18:00 10:18:30 10:19:00 10:19:30 10:20:00 10:20:30 10:21:00 10:21:30 10:22:00 10:22:30 10:23:00
Apr 28, 2025

1

1-cycle windows

10:18:00 10:18:30 10:19:00 10:19:30 10:20:00 10:20:30 10:21:00 10:21:30 10:22:00 10:22:30 10:23:00
Apr 28, 2025

1
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— fwio

variable
— w5

variable
—twl
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UNDAM

Large low frequency oscillations 10 minutes before the blackout

1

value

value

value

value

50-cycle windows

10:119:25 10:19:30
Apr 28, 2025

10-cycle windows

04
02
0|
-02

0.4
10:18:00 10:18:30 10:19:00 10:19:30
Apr 28, 2025

03
02

0.1

-0.1

0.2

10:20:20
Apr 28, 2025

10:19:35

10:20:00

10:20:25

ROCOF

10:19:40

t

10:20:30

t

4/9

10:21:00

10:20:30

10:19:45

10:21:30

variable
rocot_ w50

variable
rocot_ w50

10:19:50 10:19:55

variable
—— rocof_wl0

10:22:00 10:22:30 10:23:00

variable
—— rocof_wi0

10:20:35
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UNDAM

3 5-cycle windows

variable
B —— r10c0T_W5
05
©
E]
s 0f
-05
-1
10:16:00 10:18:30 10:19:00 10:19:30 10:20:00 10:20:30 10:21:00 10:21:30 10:22:00 10:22:30 10:23:00
Apr 28, 2025
t
variable
—— r10c0T_W5
05
w
El [l
<]
=
-0.5
10:19:35 10:19:40 10:19:45 10:19:50 10:19:55
Apr 28, 2025
t
4 1-cycle windows
15 variable
rocaf_wl
o
E]
©
s
10:18:00 10:18:30 10:19:00 10:19:30 10:20:00 10:20:30 10:21:00 10:21:30 10:22:00 10:22:30 10:23:00
variable
—— rocof_wl
5
E]
E M
g o0 , ¥
-5
10:20:08 10:20:10 10:20:12 10:20:14 10:20:16 10:20:18

Apr 28, 2025
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UNDAN

Blackout

Frequency

1 50-cycle windows

50 variable
— 1.w50

49

48

value

47

46

10:30:00 10:30:30 10:31:.00 10:31:30 10:32:00 10:32:30 10:33:00
Apr 28, 2025

variable
50.02 —— w50

49.98

value

43.96

4394

10:30:30 10:31:00 10:31:30 10:32:00 10:32:30 10:33:00
Apr 28, 2025

variable
— 1.w50
49

48

value

47

46

10:33:16 10:33:17 10:33:18 10:33:19 10:33:20 10:33:21 10:33:22 10:33:23 10:33:24
Apr 28, 2025

1

2 10-cycle windows

50 variable
—fwio

49

48

value

47

48

10:30:00 10:30:30 10:31:00 10:31:30 10:32:00 10:32:30 10:33:00
Apr 28, 2025

6 /9
josemaria@romerogordon.com, Spain blackout on 2025-04-28 (UTC reference).


mailto:Josemaria@romerogordon.com

value

value

value

value

49.8

49.7

UNDAN

variable
—fwi0

10:30:30 10:31:.00 10:31:30 10:32:00 10:32:30 10:33:00
Apr 28, 2025

48

variable
—fwio

10:33:20 10:33:20.5 10:33:21 10:33:215 10:33:22 10:33:22.5 10:33:23 10:33:23.5 10:33:24
Apr 28, 2025

t

5-cycle windows

variable
—fws

10:33:08 10:33:10 10:33:12 10:33:14 10:33:16 10:33:18 10:33:20 10:33:22
Apr 28, 2025

1-cycle windows

variable
—fwl

10:33:10 10:33:12 10:33:14 10:33:16 10:33:18 10:33:20 10:33:22 10:33:24
Apr 28, 2025
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1

value

value

value

UNDA

Blackout

ROCOF

50-cycle windows

variable
——— rocof_ws0
0
-1
-2
10:33:19 10:33:19.5 10:33:20 10:33:205 10:33:21 10:33.215 10:33:22
Apr 28, 2025
t
1 variable
——— rocof_w10
0
-1
-2
-3
-4
10:33:16 10:33:17 10:33:18 10:33:19 10:33:20 10:33:21 10:33:22
Apr 28, 2025
t
variable
0 — rocof_w5

10:33:16 10:33:17 10:33:18 10:33:19 10:33:20 10:33:21 10:33:22
Apr 28, 2025
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UNDAM

4 1-cycle windows

10 variable
—— rocof_wl

value

-10

-20
10:33:16 10:33:17 lo:33:18 10:33:19 10:33:20

Apr 28, 2025

10:33:21 10:33:22

t
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