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The Dynamic Voltage Restorer
(DVR)

n Westinghouse/EPRI/Duke Power
tailored-collaboration

n 50% Rated voltage injection
n Capacitor energy storage

n Installed to protect sensitive textile
customer

n Installed August 26, 1996



Data Review 1997

n Total Events:  55

– While DVR online: 40

– While DVR offline: 15

n Number of Saves: 10

n Number of Events causing
customer downtime:  7



Data Review 1998

n Total Events:  91

– While DVR online: 64

– While DVR offline: 27

n Number of Saves:  8

n Number of Events causing
customer downtime:  16



50% Sag, No Phase Shift
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a) IDEALIZED, IN-PHASE, 50% SAG WAVEFORM
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b) ROOT MEAN SQUARE (RMS) of the SAG WAVEFORM
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50% Sag, Slight Phase Shift
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a) SAG WAVEFORM from a LAB TEST SETUP (SAMPLING RATE = 15.36 kHz)
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b) ROOT MEAN SQUARE (RMS) of the SAG WAVEFORM

NUMBER of SAMPLES (1 CYCLE = 256 SAMPLES), TIME

N
O

R
M

A
L

IZ
E

D
 R

M
S

RMS VALUE = 0.47pu



Missing Voltage Calculation
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a) SAG WAVEFORM and PLL OUTPUT (SAMPLING RATE = 15.36 kHz)
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b) The INSTANTANEOUS "MISSING VOLTAGE"

NUMBER of SAMPLES (1 CYCLE = 256 SAMPLES), TIME
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MISSING VOLTAGE = 0.83pu

RMS CORRECTION = 0.53pu



Actual Waveform:
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4.93 ms/div36.78ms 135.42ms

Waveshape Disturbance     Model 9010/9020 8V/8I

DVR-ORIAN: ANDERSON, SC 04/19/98   04:32:55.79 PM

Three Phase Wye
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Define ‘Event’

400.0A

0.0A

-400.0A

12.1KV

0.0V

-12.1KV
7.36 ms/div16.41ms 163.61ms

Waveshape Disturbance     Model 9010 8V/8I

DVR-ORIAN: ANDERSON, SC 07/24/97   04:24:29:650 PM
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2 Seconds Later:
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Waveshape Disturbance     Model 9010 8V/8I

DVR-ORIAN: ANDERSON, SC 07/24/97   04:24:31:20 PM
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Another Example
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Monitor, monitor, monitor

n The Three R’s of Monitoring:
– Reliability

– Readability

– Redundancy

n Benefits
– Interest of Customer, Utility, and

Equipment Manufacturer

– Indices



Conclusions

n Technically, better than expected

n Monitoring is the key
n Event definition

– CPTF application guide

n Phase shift is real


