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ENERGY MONITORING (EM)
VEersus
POWER QUALITY MONITORING (PQM)?

NHS HOSPITAL ELECTRICAL LOADS.

Fluorescent Lighting with Electronic Controls.
Variable Speed Drives (VSDs).

Computers and IT Distributed Networks.
Medical Equipment with Electronic Switching.
6-Pulse UPS Systems with Harmonic Filter.

Disturbances on External Supply Network.




POWER MONITORING OVERVIEW
“ENERGY MONITORING”

Half-Hour KWh Data From Energy Supplier.

Half-Hour KVA @ kW Demand Also Available.

No Graphical Representation.

Third Party Targeting/Software Required.

No Transient Detection.

No Harmonic or Waveform Analysis.




WAVEFORMS

e Theoretical Waveform Sinusoidal.

 Non- Sinusoidal Complex.

Harmonics?

Series of Different Frequencies which are
Exact Multiples of S0Hz Fundamental.




TRANSIENT CONDITIONS
RECORDED POWER SAG / OUTAGE
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RECORDED CURRENT SURGE
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POWER MONITORING
POWER QUALITY “THE ADVANTAGES”

Waveform Captures With Harmonic Analysis.
Wavetorm Recording with Transient Detect.
Snapshot Logging/Trends.

Minimum/Maximum Logging Over Time.
Multiple Measurements Over Any Time Interval.
Remote Monitoring RS485, LAN & Web Browser.
Off the Shelf Software.




METERS AND SELECTION
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PERSONAL COMPUTERS
LOAD CHARACTERISTICS

Switch Mode Power Supply Modules (SMPS).

SMPS Draws Current in Short Pulses.

Large Transient In-Rush Currents.

Transients Generate High Current Crest Factors.

Causes Harmonic Distortion.




PERSONAL COMPUTER
LOAD CHARACTERISTICS
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COMBINED PC
LOAD CHARACTERISTICS
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CREST FACTORS
CONVENTIONAL THEORY

Ratio of Peak to Rms.
Theoretical Value of Crest Factor 1.4.
Crest Factors of 5.7 Recorded.

Malfunction of Equipment Recorded.

De-rating of Equipment.

Flat Topping of Voltage can Occur.




VOLTAGE FLAT TOPPING
DUE TO HIGH CREST FACTOR ON
CURRENT
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SUPPLY UTILITY
POWER DISTURBANCES

More Frequent.

Affect Normal Operation of Equipment.
Inadvertent starting of Standby Generators.
Inadvertent Action of Under-Voltage Relays.

Generate large Transient Inrush Currents.

Induces Stress on Electrical Systems.
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CASE STUDY 2
CATHETER LAB “BI-PLANE SYSTEM”
1PHASE
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CASE STUDY 3
ENDOSCOPY “C-ARM EQUIPMENT”
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CASE STUDY 4
OPERATING THEATRE “VACUUM PUMP”
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UPS SYSTEM

6-Pulse with Filter Generate Harmonics.

Normally rated at 150% overload for 1-Minute.

Specify Crest Factor of 3-1 Minimum.

Specify 12-Pulse or Better.

Allow for Transient Conditions of Medical Equip.
Seek Manufacturers Advice on Correct UPS Sizing.

Refer to MEIGAN Document for Classification of
Medical Locations.




NEUTRAL CURRENTS

Summation of 3-Phase “Triplen” Currents.

High Neutral Currents @ 150hz.

Neutral Earth Voltages (3-Volt Limit).
Failure of Neutral Conductors.
Failure of Rising Busbars.

Over Volts on Single Phase Distribution.




NEUTRAL WAVEFORM
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ELECTRICAL RISER SYSTEMS
FAILURE OF NEUTRAL = OVER
VOLTAGE
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NEUTRAL EARTHING PROBLEMS
“UPS ISOLATION TRANSFORMERS”
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HARMONICS AND LEADING POWER
FACTOR

Resonance on Capacitor Banks.

Zero Crossing Errors.

Meters Can Record Leading Power Factor.

UPS Systems Designed for 0.8pf lag Need De-Rating.




