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Background

e OG&E Oscillation Detection

 Since 2009 Forced Oscillations discovered at
four power plants

e 1 CCGas, 3 wind
e About 100 individual events

e Lots of curtailments required
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Oscillation Monitor - FFT

Sent:  Mon 11/4/2013 10:06 AM

 FFT algorithm used
to detect oscillations
in real time

Oscillation Detected on 11/4/2013 10:06:08 AM
Amplitude: 53.8055927350839

e Sends email or text o tacorern
message when the
oscillations reach an
objectionable level

e This PMU shows a
sustained oscillation
at 3Hz
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Case 1: Redbud 0.2Hz

Voltage Magnitude

* Discovered voltage
oscillations on EHV
system (0.2Hz)

e Determined to be a .
problem with Redbud AN e

1.01 k

Unit 4 When in VAR 05:24 AM 05:30 AM 05:36 AM
(20 minutes)
control mode Voltage Magnitude
e VAR control mode used AN ARG SRS s

during unit startup, hd VW[WWWWW

oscillations stopped when

operator switches to IAASAAARAR AR RN

VOItage control SCheme 05:3]7.30AIVII 05:38.IOOAM I 05:38.I30AI\:/I

(1 minute)
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Case 2: Woodward Wind 13Hz

Voltage Magnitude

Only during high winds
FFT analysis shows 13-14Hz

Voltage fluctuations as high as
5% at the 138kV POI

1.06

1.04

1.02

Problem at two different wind 0825 AM 08:35AM 0:45AM 0855 AM
farms with the same turbine (35 minuies)
Voltage Magnitude

model I
The only solution was to ool
curtail output

1.01
Solution from vendor took _

N 1

over two years 03:25.£5I1.5 AM 032553 AM

(2 seconds)
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Case 3: Blackwell Wind 3Hz

* Aline outage started a Voltage Magnitude
major 3Hz oscillation at L1
' 1.05 F

a new wind farm

’ VOItage deviation as hlgh -10:1E)AMI |10:25AMI .10:46%-1
as 18% at 69kV POI (45 minutes)

Voltage Magnitude

* Plant was curtailed to :

alleviate the oscillations )
e Solution provided in 3 1WVVV\ /WVWV\N

mont h S 10:11.40 AM 10:11.43 AM

(5 seconds)
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Case 4: Redbud 2.45Hz

e 2.45Hz oscillation was
observed near OKC

e Found Redbud units 1&2 |
swinging 50MW and I

02:30PM  03:30PM  04:30PM  05:30PM  06:30 PM

3&4 swinging 3S0MW (4 hours)
e Contacted plant and I&C

ez

05:33.56 PM 05:33.58 PM 05:34.00 PM
(7 seconds)
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Need to monitor for F.O.

Voltage Magnitude

 Wind plant events 1]
usually triggered by 05|
something | |
. O(:?:fi;o AIM B 0I6:33.I28 AlM | 023:33.136 AIM_
e Change in system (19 seconds)

dFdT

impedance, faults, etc.

e Weak POI more prone
to issues with F.O.

] ] | ] ] | IR ] 1
06:33.20 AM 06:33.28 AM 06:33.36 AM
(19 seconds)
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Questions?

 Thanks! Feel free to contact me if you have
any questions.

— Austin White
e whitead@oge.com (405-553-5996)
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