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Transients and Power Quality
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Transients and High Frequency Noise

Reactive Load
a high frequency transient voltage

transient

eddy currents
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Power Disturbance
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Lightning Surges




Switching Surges
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Multiple System Interaction Over Voltages
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Metal Oxide Varistor
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Absorption
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DV/DT
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Performance Testing Procedures and Standards
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IEEE Test Standards
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IEEE C62.45 Performance Testing
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Comparison Waveform A

(low system exposure)
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Comparison Waveform Bl
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Comparison Waveform B3

kHz

15

Volts
B

4000 b (R

00 |

1
2000 | \%jf
i /

«E000

goog L —
0 o0 000 o000 at

Volte
2000

1800
1600
1400
1200
1000 b
a00

GO0 XK
400 | b[ =

200

D L
200 |
400 |
E00 |
£00 |
-oog |
1200 |

-1400

—PF-1
600 | P

@00 | PF-2

-2000
0.00002 000003 000004 0.00003 0.0000

Time (Seconds)



Noise Filteration
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EP-2000 High Frequency Filtering Response
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EP-2000 Frequency Response in Application
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NEMA LS-1

NEMA LS-1 Format Specifications Information
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NEMA LS-1 Specifications Format for Surge Protection Devices

SPD Model :

SPD Circuit Description :

Nominal Line Voltage :

Maximum Continuous Line Current :

Maximum Continuous Operating Voltage (MCOV):

Connection Means :

SPD Protection Modes :

Maximum Surge Current :
(Single Pulse, 8/20 s, Mode, Data obtained from actual teats)

Clamping Voltage during Maximum Surge Current :
(Vpeak measured) :

Clamping Voltage:
(Data taken at 90 degrees phase angle of power frequency voltage, polarity onry, applicable surge current)

EMI/RFI EMI-RFI Noise Rejection :

Safety Approvals (Agency, Standard, File) :

Safety Ratings (UL1449, Vpeak) :

Application Environment :

PHYSICAL DATA

Dimensions

Weight

Materials

Wire size and length

Accessories
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Internal Circuit Breaker — Voltage Limit Clamp MOV
- Spectrum Multiplier - Low-Pass Filter

- Dissipative Absorber Parallel Operated

— / DELTA
rms rms
12 000Amps
\/
Ground
EMI-RFI B

UL1449 2nd Edition TVSS Testing
CSA Standards Class 9091 01 9091 81

CSA std22.2 No.8-M1986

Fire Rating 94V-0

mm mm

I+
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EP2000 Case Diagrams
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Internal Circuit Breaker — Voltage Limit Clamp MOV
—Gas Tube Varister — Spectrum Multiplier - Low-Pass Filter

- Dissipative Absorber  Parallel Operated

/ DELTA

rms rms

22 000AmMps

Ground

EMI-RFI

UL1449 2nd Edition TVSS Testing
CSA Standards Class 9091 01 9091 81

CSA std22.2 No.8-M1986

Fire Rating 94V-0

mm mm

I+
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EP2500 Case Diagrams
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APPLICATION

Applicationl Commercial Site

APPLICATION 1
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APPLICATION

Application 2 : Medical Facility

APPLICATION
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APPLICATION

Application 3 : Industrial Site

APPLICATION
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APPLICATION

Application 4 : Server Bank
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APPLICATION

Application 5 : UPS
APPLICATION
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APPLICATION

Application 6 : Broadcast Facility

APPLICATION
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Installation Procedures
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REFERENCE

Abbreviations
ANSI American National Standards Institute
CSA Canadian Standards Association
EMP Electromagnetic Pulse
EMI Electromagnetic Interference
IEC International Electrotechnical Commission
IEEE Institute of Electrical and Electronics Engineers
NEMA  National Electrical Manufacturers Association
RFI Radio Frequency Interference
UL Underwriters Laboratories
References
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Standard Dictionary of Electrical and Electronic Terms

C62-1EEE Guides and Standards for Surge Protection
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C62.45-1EEE =~ Guide on Surge Testing for Equipment Connected to Low Voltage

UL 1449

AC Power Circuits

Standard for Safety —Transient Voltage Surge Suppressors

NEMA LS-1 Low Voltage Surge Protective Devices
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