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One of the most common types of SPD is the MOV or metal oxide varistor.  An MOV can be

modeled as a circuit component having a current-voltage characteristic, a parallel capacitance, and a

series inductance.  The current-voltage characteristic is simulated by a controlled voltage source V

which is a function of the current I.  This means that the device will have a variable resistance, resulting

in a clamping action upon the voltage.  In the external circuit, as the voltage reaches a critical breakdown

level, the resistance will change from a very high level to a very low level for the duration of the over-

voltage.

A voltage clamping device is a component having this variable impedance depending on the

current flowing through the device or the voltage across its terminal.  These devices exhibit a nonlinear

impedance characteristic.  Ohm’s law is applicable but the equation has a variable R.  The resistance

change R is continuous but nonlinear.  Energy, in joules, develops as the voltage is multiplied by

current and time in the device.  The device will have a characteristic capability to sustain this energy

prior to breakdown.

With the voltage clamping device, the circuit is essentially unaffected by the presence of the

device before and after the over-voltage transient for any steady-state voltage below the clamping

level.  The voltage clamping action results from the increased current drawn through the device as the

voltage tends to rise.  If this current increase is greater than the voltage rise, the impedance of the

device is nonlinear (Figure 1).  The apparent “clamping” of the voltage results from the voltage drop

(IR) in the source impedance due to the increased current.  The device depends upon the source impedance

to do the clamping.   We see a voltage divider

action at work, where the ratio of the divider is

not constant but changes.  Figure 2 shows the

equivalent network of the voltage divider with

respect to the source and its impedance.

A relatively minor action occurs as the

series inductance of the device begins to limit the

rising current and the parallel capacitance begins

to charge with the transient overvoltage.  But the

effect of the rapidly rising current is far more

pronounced.    Therefore, the MOV is seen as a

pulse current generator, and a very fast rising

pulse, at that.

So, even though voltage clamping occurs

for over voltage transients and surges, the resulting

current spike can create an avalanche of transients

on the power line, subdued only in a limited way

by the parallel capacitance of the MOV.

To completely remove the detrimental

effects of the resulting ringing transients, it is

necessary to combine with the basic MOV a

network that will provide adequate low-pass

filtering, smoothing, and absorption of the effects

of the current generator.  This is the advantage of

the Environmental Potentials tracking filter Surge

Protective Device (SPD).
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Figure 2:  VOLTAGE CLAMPING DEVICE

Figure 1:  VOLTAGE/CURRENT CHARACTERISTIC FOR A

LINEAR 1 Ω  RESISTOR AND NONLINEAR VARISTOR

Proper installation of EP units has a direct

bearing on the units’ effectiveness.

All installations must be secure. This means

that after each installation, each and every

connection should be checked to insure tightness.

Poor connections may render the units inoperative.

The unit is intended for non-weather or

indoor use only!

The EP unit must be installed on a 20 to 30

amp breaker.  If none is available you must install

a busman fuse of equal rating as per local codes.

Indicator Lamps show that the unit is

connected to a phase.  If the lamp should go out,

remove the unit from power and replace the light

to see if the bulb is defective.  If lamp still does

not light, the phase is blown.  Disconnect the unit

and return it to EP.

TOOLS REQUIRED:

The following is a list of the basic tools required

for proper installations:

Various size screwdrivers

Set of Allen wrenches (3/16” to 1/2”)

Set of nut drivers (3/16” to 1/2”)

Set of open end wrenches (3/8” to 1/4”)

6” crescent wrench

Flashlight

Pair of high voltage tolerant gloves

Electrical tape

Voltage testers up to 750V AC

A 3/4” drill

Set of drill bits

Greenlee knockout punch (1/2”).

INSTALLATION PROCEDURES

WIRES:

The wires extending from each unit are coded to as per

the national electrical code:

- Wires need to be as short as possible,

- Wires can be no less than 14 gauge wire, as

comes with the unit from the Factory.

- Black Wire: Is the Load Conductor (Could also

be Red)
- White Wire: Is the Neutral Conductor
- Green Wire: Is the Ground Conductor

- You will find a red wire on some models. This

red wire is for the “High Leg” of  a delta system.

INSTALLATION:

1. SAFETY FIRST: Turn off power.  Make sure

that you are standing on dry ground and that you

will not be touching any metal or pipes, etc. while

making the installation. Don't let anyone touch you

while you are making the installation.

2. REMOVE PANEL COVER: Remove panel

cover or open disconnect switch door.

3.  MOUNTING: Once cover is off or door is open,

knock out 1/2" hole in conventional circuit breaker

panel and mount the Waveform Correction

Absorber into the hole guiding the wires through

first. Be careful that the wires do not touch any

other bare parts of existing wires. After unit has

been placed in hole, slide 1/2" lock nut over wires

and screw onto nipple extending from the unit on

inside of panel.  Make sure lock nut is tight by

tapping with screwdriver. Unit should now be

securely in place.

ALL INSTALLATIONS SHOULD BE MADE BY A LICENSED ELECTRICIAN

WITH KNOWLEDGE OF HIGH VOLTAGE POWER INSTALLATIONS.

IMPORTANT NOTE:
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MULTIPLE SYSTEM INTERACTION OVER VOLTAGES

In the past the IEEE and other organizations have attributed most power quality problems to

grounding and wiring issues.   Now the new C62.41 draft recognizes multiple system interaction through

ground loops or common mode, a source of power quality problems.

Most new buildings built in the last 20 years have a grounded electrical system. Grounding is

meant to protect human life in the event of a fault, not to remove the effects of poor power quality

caused by today’s new technologies.

The following is from the IEEE C62.41.1 DRAFT:

More and more electronic equipment are entering the home and business environment, and

these equipment often involve a communication port as well as their usual powercord port. Typical

examples involving a connection to the power system and the telephone system are personal computers

(PCS) with modem connection, or a fax machine. Although each of the power and communications

might include a scheme for protection against surges, the surge current flowing through the surged

system causes a shift in the potential of its reference point, while the reference point of other, non-

surged systems remains unchanged. The difference of potential between the two reference points

appears across the two points of the PC/modem and can cause upset or damage.

A  common scenario, the power service and the telephone service enter the house at opposite

ends of the house. In such a situation, the earthing connection of the NID is made to the nearest point

of the earthing system, typically a cold water pipe (obsolete, but “grandfather” practice), a dedicated

earthing wire, or an equipotential bonding conductor. In either case, the length of the earthing connec-

tion can be substantial. The resulting voltage induced in the loop by the surge current flowing in the

earthing connection can be a large shift in the reference potential during the flow of fast changing

surge currents.
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4.  WIRE CONNECTIONS: Wearing your

voltage rated safety gloves, first install the green

wire to the ground bar.  Next install the white wire,

if any, to the neutral connecting bar.  Carefully

loosen one hot lead terminal while holding the hot

lead wire with the other hand (so as not to let the

wire pop out of its terminal).

After terminal is loose, install a black wire

and tighten terminal.  Use the same procedure on

remaining black or red wires.

(The red wire is the "high leg" connection

and should only be connected to the high leg of a

Delta system. Never connect a black wire to the

high leg of a Delta system!)

In some states the laws require that the EP unit is installed on its own breaker.
You must follow your local installation codes.

5.  RECHECK: Make sure all connections are

tight.

6.  REPLACE PANEL COVER: Reinstall the

panel cover or close disconnect switch door.


