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I. SUMMARY

Under this test plan probing signal tests will be applied regularly to the Pacific HVDC Intertie during the late spring – early fall 2004 operating period. A large number of probing tests conducted during 2003 summer operating season demonstrated that PDCI probe is a safe tool for measuring oscillation damping.  The quality of damping estimates improves as system conditions become more stressed.

System damping is affected by many factors namely:

a) system stress – generation patterns and intertie loadings

b) generator control performance and operating modes

c) loads – both amount and dynamic characteristics

Due to uncertainty in (b) and (c), the system studies are not able to predict absolute damping. It is important to measure system damping to ensure that adequate system damping is maintained on the system. Studies (see attached spreadsheet with study results) indicate that the normal damping should be about 5% (this number can be revised as system modeling is improved).

We also planning to work with several power plant owners on validating and potentially improving their generator control performance by using probing signal as a stimulus.

The main objectives of these tests are:

a) measure system damping levels to correlate them with the system loading conditions

b) correlate recorded and simulated mode shape and damping to improve/validate study models

c) use probing tests for generator control and performance validation.  

The test duration is from April 26, 2004 to September 24, 2004.

The test will be performed every day at 12:20, 13:20, 14:20, 15:20 and 16:20 if any of the following requirements is met:

· Grand Coulee – Malin phase angle is greater than 51 degrees, or

· California – Oregon Intertie flow is greater than 3,600 MW, or

· a test is requested by a WECC member to verify power pant performance (>500 MW)

Please see attached historic data for 2002 and 2003 seasons on COI flows and Coulee-Malin phase angle.

PDCI Probing Signal:

Two- and three-cycle 0.25 Hz probes will be used to stimulate the power oscillations. The probe will be repeated within one minute. This is similar to the tests done during 2003 operating season.  University of Wyoming is working on developing a probe more sutable to damping measurement techniques that can be tested this year. 

PDCI has to be above 700 MW to perform the test.

Enclosed is a simulation of a four-cycle probing signal using 2003 Operating Case:

COI + RATS



4350 MW

PDCI




2900 MW

NJD




7770 MW

Canada-NW



2850 MW

Path 26



2525 MW

Coulee – Malin phase angle

62 DEG

Coulee – Devers phase angle

92 DEG



II. TEST INITIATION

Test coordination will be as follows:

1. Jim Burns will schedule the tests through the BPA outage dispatcher.  

2. Jim Burns (BPA technical staff) will post proposed test dates on the BPA Web page. 

3. The day before each test, BPA will send a message on the WECC Net notifying of the tests.

4. 10 minutes proior to the test time, BPA dispatcher verifies that system conditions are met (Grand Coulee-Malin phase angle is greater that 51 degrees, or COI flow is greater than 3600 MW, or a power plant performance test is conducted) and confirms the test with Celilo operator. 

5. If there are concerns about abnormal system conditions, BPA dispatcher should be contacted as early as possible to cancel a test.  The test will be resumed the next hour after the system returns to normal. 

6. The probing signal will be injected by an operator of Celilo converter station. The operator will clear with the BPA dispatcher before the signal injection.
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