BPA Events from NERC's
Forced Oscillation Guideline
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Timeline of BPA tools

 Before May 2013
— SCADA
— Research-grade PMU network
— Engineer Responded

e May 2013 — June 2016
— SCADA
— Testing phase of Oscillation Detection Monitor (ODM)
— Engineer Responded

e After June 2016

— ODM went operational
— System Operator Responds
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Forced Oscillation Guideline
Event 1: Controller Oscillation at
Pacific HVDC Intertie

January 26, 2008




I NOID (Path 73): 1400MW

PDCI (Path 65): 1700MW

NWACI (Path 66): 367MW




Event 1

o W

E

Plat a:

Disturbance --- BPAI_DS012682205 dst
Big BEddy 500::Big Bddy 500 Bus “ohtage (owolts)

550,000 -

500 000

—

450,000

400 000

n
|
1

260,000 -

|
|
v

14:08:00
01262008

14:00:01
01262008

14:00:02
01262008

14:00:03
014262008

14:00:04
01/26/2008

14:00:05
014262008

14:00:06
014262008

260,000 —

Plat b:

Big BEddw 230::Big Bddy 230 Bus3 “hlage (kwolks)

240,000

220,000

P Ny

200.000

A
__\[ih“u

180.000

| +—1

J

160,000 -1

1

14:09:00
O1/26:2002

14:00:01
01/26/2008

14:00:02
01/26/2008

14:00:02
01262008

14:00:04
01262008

14:00:05
014262008

14:00:06
014262008

2.000 -

Plot c:

Big BEddvw 230:: Ha

nks 285 Real Power (Gwatts)

1.4500

1.000

\

0500

\

0,000 -1

\

14:00:00
O1/26200:3

14:00:01
01262008

14:00:02
01262008

14:00:03
01262008

14:00:04
01/26/2008

14:00:05
014262008

14:00:06
014262008

Plot d:

200000 -

Big BEddyw 230:: Banks 285 Reactive Power (hears)

100.000

f

0.000

\

-100 000

-200.000 -

|
R

14:00:00
01/26,/200

14:00:01
01426200

14:00:02
014267200

14:00:03

14:00:04

0142642002 0142642002

14:00:05
014262004

14:00:06
014262004

¥-fwis Unitz = Local time

e Cause:

— Celilo converter
station had low
short circuit ratio
conditions, causing
Issues on the PDCI
controllers
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Big Eddy 230-KV Voltage
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Forced Oscillation Guideline
Event 3: Wind Power Plant High
Frequency Oscillations

May 2011 — April 2014
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Event 3

1/30/2014 9:21:56 AM 1/30/2014 9:21:56 AM

e Cause:

Nature of oscillation
suggested voltage
controller issues

1/30/2014 9:21:56 AM 1/30/2014 9:21:56 AM

3/6/2014 12:47:48 PM 3/6/2014 12:47:48 PM

 Response:

— BPA Engineer
contacted
Plant Owner
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Event 3

e Solution:

— In April 2014, manufacturer upgraded the controls to

fix the oscillation problem
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Forced Oscillation Guideline
Event 5;: Control Interactions
between UEL and PSS

October 2015
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Event 5
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Active Power (from plant to BPA)

o1 . Cause:
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e Solution:

— Move the units out of the UEL area.
 Response:

— Plant engineer re-tuned UEL gains and retested.
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Questions

Special thanks to Jim Burns, Dan Goodrich, Dmitry
Kosterev, Jeff Anderson, Kliff Hopson, and Nick Leitschuh
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