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Advancing Power Quality 
Awareness with High-Resolution 
Continuous Waveform Recording



The consistency, reliability, and stability of the power system 

ensures proper function and longevity of electrical equipment. 

Power Quality



▪ AI Training Algorithms

▪ Arc Furnaces

▪ EV Charging

▪ Crypto-currency Mining

New Era of Loads



▪ Visualizing Long Duration Faults

▪ Identifying Sub-Cycle Transients 

▪ Detecting Oscillations

▪ Tracking Rapid Power Fluctuations

Complex Power Quality Concerns



▪ Conversion of an analog signal to a series of 

discrete time-stamped values

▪ Fixed time interval (TS) between samples

▪ Instantaneous time-domain sampled voltage 

and current measurements

Continuous Waveform Streaming



Continuous Waveform Data



Wave Data to Meter Values

Continuous 

Waveform 

Stream RMS Voltage, Current & Power

Fundamental Voltage, Current & Power

Frequency

Power Factor

Harmonics and THD

Synchrophasors

Sequence Components

Flicker

Calculations and Algorithms
Analysis and 

Visualization



Easily identify 

disturbances

𝐼𝑄𝑥 𝑘 = 𝑥 𝑘 − 𝑥[𝑘 − 240]

Incremental 
Quantities



Meter Data



Synchrophasors



Load Profile Trending

▪ Data Compression: End-of-Interval

▪ Identifying Metrics: Max, Min, Average.

▪ Simple calculations: Sum, RMS, Change-Over-Interval



Load Profile Data



Data Management

▪ 14.4 ksps wave form data: 5GB per day per phase

▪ ½ cycle virtual meter data: <100MB per day per analog

▪ Synchrophasors: < 50 MB per day per phasor

▪ 15M average LDP data = <5 KB per day per channel



277/480 V Industrial Manufacturing Plant



Instantaneous Fault 

Current in excess of 

2.8 kA

Captured Sub-
Cycle Transient



Identifying Arcing 

Faults 

More Sub-Cycle 
Transients



SEL-351S relay in substation captures squirrel-
induced fault and breaker operation

Squirrel fault

Breaker opens

Relay operates



Faulted feeder.

SEL-T35

PMU



Sympathetic Response



Breaking Down Events in Real Time













Thank you
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