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Background:

Low frequency oscillations caused by generators
separated by long transmission lines, if not
properly damped, can cause a system breakup:

Multi-Area Damping:
Energy storage allows for a
multi-area damping
implementation, which

Auvgust 10, 1996 Western Power System Breakup Im p roves d am p In g Of

Power (MW) California-Oregon Intertie :
oY T multiple mode shapes
1500 . R
] 15:42:03 s ima
14001 13A4|7A36

1200: Generator Speed Difference: East-West
1100- | |
38:30 40:15 42:00  43:45 45:30 47:15  49:00 o
Time 1n minutes from 15:00:00 E 4
. . . § <
Two-area damping implementations have been 5. 1
investigated using energy storage or High : - No damping
. . R = PDCI damping H
VOItage DC transm|SS|0n ‘ ‘ ‘—PDCI darl‘nping and En?rgy Storage
“% 5 10 15 20 25 30

t (sec)

We gratefully acknowledge the support of: Dr. Imre Gyuk, DOE Energy Storage Program; Dr. Phil Overholt, DOE
Transmission Reliability Program; BPA Technology Innovation Program (Dr. Dmitry Kosterev, POC)

“‘}"‘“3% U.S. DEPARTMENT OF Y’ YA J bQﬁ‘-{
‘; EN ERGY TN A A4 Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin
it National Nuclear Securlty Administration Corporation, for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000. SAND NO. 2013-XXXXP




