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Dear Customer:

Congratulations! Compliance West USA is proud to present you
with your MegaPulse Defib-5 Impulse Tester. Your instrument
features a groundbreaking logic-controlled circuit design and
ergonomic front panel and represents the latest in high voltage
Impulse testing.

To fully appreciate all the features of your new instrument, we
suggest that you take a few moments to review this manual.
Compliance West USA stands by your instrument with a full one-
year warranty. If the need arises, please don't hesitate to call on
us.

Thank you for your trust and confidence.

Rev 5.2, October 2009
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Section 1

An Introduction to Impulse Testing with the MegaPul se series tester

The impulse test is designed to simulate impulsgesuwhich occur in everyday life due
to nearby lightning strikes, switching transierdad other high-frequency faults on the power
distribution network. Impulse testing is the fundantal method for empirical verification of the
adequacy of insulation. Other methods of ensurieqeaate insulation (AC or DC Dielectric
Withstand testing, measurement of over-surfacepage through-air clearance, or distance-
through-insulation) are all extrapolated from tlesults of impulse testing. The impulse test is
performed to ensure that the insulation in questwolh be able to function properly when
subjected to similar impulse surges in the field.

Safety Precautions

The impulse withstand test can generate voltagesdérss of 5000 V peak at potentially
lethal current levels. Currents of as little amA at 120 volts can cause death; the MegaPulse
can deliver currents of more than 100 Amps pealafeery short time duration. The potential for
serious injury or death exists and personnel shbeldware when they conduct this test.

Test Personnel

Personnel require special training to conduct thpuise test. They should understand
electrical fundamentals clearly, and be aware thigh voltage is adept and creative at
completing a path to ground. Instructions shoualtude a warning against any metal jewelry.
Operators should not allow others in the testirgpaespecially when tests are being conducted.
Organization is to be stressed. The operator ghkeép the area free of unused leads and
equipment.

Testing Area

The area used for conducting the impulse test shbal as remote as possible from
normal production line activities. Only personaetually conducting the test should be allowed
in the area, and it should be taped or roped offrexlude casual entry by other employees. In
addition, the area should be marked "WARNING - HIGHDLTAGE TESTING" or the
equivalent to warn others of the nature of thanggaking place.

The bench being used should be non-conductiveaapdexposed metal parts should be
tied together and grounded. If a conductive sarfaast be used, it should be grounded.

Because of sparking during an impulse test fajlitrés not safe to conduct impulse
testing in combustible atmospheres.

It is imperative that a good ground be providedtlie MegaPulse tester. Before
connecting the equipment, ensure that the buildiingng provides a low-resistance ground. If
the MegaPulse tester is used on a high-resistannemding circuit, dangerous high voltages may
be present to the operator. In addition, the pawéhe Testing Area should be provided with an
easily reached shutoff switch which can be actubyepersonnel outside the Area if needed.



Safety Techniques

The high voltage circuit of the MegaPulse can hé sfff at any time by turning OFF the
rear power switch. Note that there are residulibges inside the equipment that may take up to
5 minutes to bleed off to safe levels.

The MegaPulse tester is provided witW@QLTAGE ADJUST knob on the front panel.
This should always be adjusted fully counterclodevio the minimum position at the start of
testing. In addition, this knob should be adjustetk to the minimum position at the
completion of all testing.

The MegaPulse tester is provided withCHHARGE switch that is in the unarmed
"Standby" setting when the tester is first turned. ONhen the yellonCHARGE button is lit,
the tester will not provide high voltage until tG#HARGE Button and thefRIGGER Button
have been pressed in order. To prevent inadveoigeration, the operator should be instructed
not to press thEHARGE Button until the test is ready.

The MegaPulse tester has been designed for ocb-tiperation with the right hand. If
possible, it should be set up to the left and amfrof the equipment under test. The equipment
under test should be connected to the MegaPultsr #sd then left alone by the operator. After
the operator is clear of the Tester and the equiprneder test, the operator should turn the rear-
panel power switch to ON, press tiElARGE Button, adjust the voltage to the desired levsl (a
displayed on the front panel meter), then pres§RI&GER Button, with his right hand. This
will allow the greatest separation between the ajperand the test being conducted.

The MegaPulse tester is designed to bleed the Widage away after the test has
concluded. In order to ensure that any voltagsgnkin the equipment being tested has been
completely bled away, the operator should not uppibe equipment under test from the
MegaPulse until the front panel meter reads alsaf# (40 volts or less is generally considered a
safe level). Pressing the TRIGGER button befoseatinecting main power (or turning the
equipment off) will ensure that the internal capars are discharged as much as possible.

Using the MegaPulse Impulse Tester

The impulse test involves high voltage and causbauld be exercised when using the
tester. Th&RETURN lead is referenced to building ground when prgpeonnected. However,
both theOUTPUT and RETURN leads must always be treated as Hazardous wheiiewer
power switch of the MegaPulse is in the ON position

The MegaPulse impulse tester generates the impalgeform only; it does not
determine Passing or Failing results. It is therapor’s responsibility to monitor the output
waveform and determine Passing or Failing resutisnonitoring the impulse waveform,
consider the following points:

The Impulse waveform is high voltage, and high tiesacy (short duration). Always
ensure that the measuring instrument (usually ail@scope with a high-voltage probe) is rated
for the voltage involved, and that the frequengpomse of the instrument and probe are capable
of measuring the output waveform of the MegaPuiggulse Tester. A measuring instrument or
probe with a low frequency response will resuléfroneous readings that could be mis-read.

Pressing the POLARITY switch on the front panel change the polarity of the output
waveform. The polarity is Normal when tN©R indicator is lit. In this case, the high voltage
will appear on th©UTPUT as a positive pulse relative to tRETURN jack. When the
polarity switch is in the Reverse positidREV indicator is lit), the high voltage will appear on
theOUTPUT as a negative pulse relative to RETURN jack. The polarity switch only
operates when th@HARGE LED is lit, i.e. the output is not charged.
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Note that the voltage meter may indicate that soas&ual voltage is present on the
main storage capacitor, even when the testergstfirned ON. This is due to inherent charging
of the internal capacitors. Pressing TRIGGER switch will discharge the capacitors (be sure
not to touch the output and return leads when prgdke trigger switch).

Note that the peak amplitude of the measured out@weeform is proportional to the
voltage that is read on the front panel of the MRdse, but it will always be somewhat lower.
This is because the meter on the MegaPulse is miegshe voltage on the main impulse storage
capacitor. This voltage will intentionally disstpato some extent before reaching the output
leads. Therefore, it is important to measure teakpamplitude of the output waveform, and
adjust the output of the MegaPulse accordingly.

Determination of Passing and Failing results cavgdifficult. To obtain the most
accurate results, it is generally necessary toparimultiple impulse tests on a few different test
samples (that have adequate insulation to pasmfhdse test). Take note of the impulse
waveshape, amplitude, and duration. Also note immeh variance there is in the waveshape
from test to test. Also (if possible), perform inhge testing on some test samples that are known
to have inadequate (or damaged) insulation. Take of the impulse waveshape, amplitude, and
duration, when an insulation breakdown occurs.



Section 2

Introduction

This manual contains complete operating, maintemaaued calibration instructions for the
Compliance West USA MegaPulse Defib-5 Impulse Treste

In case of trouble, the test can be immediateiyiteated at any time by turning the rear-
panel power switch to the OFF position.

Before the test can commence, the unit must beduby pressing thEHARGE Button.
The test will not begin until thERIGGER Button is pushed.
Operator instructions are printed on the rear pmejuick reference.

Voltage is discharged by a resistor bank withm kMhegaPulse tester upon test completion.
Discharge progress is shown on the front panelmete

Your tester is warranted for a period of one ygaorushipment of the instrument to the original
purchaser.



Section 3

Operation

This section describes how to set up and make measnts with your Tester. We recommend
that you read the entire section carefully so yloatcan use all of the features of your Tester.

Setting up your Tester

Your Tester is shipped in a special protective aimmr that should prevent damage to the
instrument during shipping. Check the shippingeordgainst the contents of the container and
report any damage or short shipment to ComplianestWSA. The container should include

the following:

The MegaPulse Defib-5 Tester

Five high-voltage test leads, 3 red and 2 black
Inductance jumper, red

An 18 AWG Line Power Cord

This Instruction Manual

If reshipment of the instrument is necessary, gaase the original shipping container. If the
original shipping container is not available, beesthat adequate protection is provided to
prevent damage during shipment. We recommendthieainstrument be surrounded by at least
three inches of shock-absorbing material on abésiof the container.

Remove the tester from its container and place # test bench.

AC Line Voltage Requirements

AC line voltage requirements for your Tester aréedaon the rear panel of the instrument. Do
not connect the instrument to a different voltageirse. The cord packaged with your
MegaPulse Tester is for use in the United Stateanother power cord must be used, the cord
must be rated for the maximum current noted on réer panel. It must also meet the
requirements of IEC 227 or IEC 245, and mains cahds are certified or approved by any
recognized national test house are regarded asngeleis requirement.



Fuse Replacement

There is a user-replaceable fuse (F1) located errghr panel of the instrument. It is located
behind a door in the Power Inlet-Power Switch-Fdeéder device. The fuse rating is noted on
the rear panel. Do not attempt to replace it wiflase of any other rating.

Use the following procedure to replace the fuse F1.:

Turn the power switch to the O or off position.
Unplug the instrument from the source of supply.
Remove the power inlet cord from the instrument.
Using a small screwdriver, pry open the fuseléotioor.
Replace the fuse with a new one of the coriegotg.
Replace the fuse holder door and power inled.cor

oghrwnE

Front and Rear Panel Features

Before using your Tester, take a few minutes toobex familiar with the use of its controls,
indicators and connectors. The front panel featofehe MegaPulse are shown in Figure 1 and
described in Table 1. The rear panel featureshefMegaPulse are shown in Figure 2 and
described in Table 2.
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Figure 1. Controls, Indicators, Connectors — Megallse series Front Panel
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ITEM

NAME

FUNCTION

11

VOLTAGE Adjust Knob

POLARITY switch

NOR REV indicator
CHARGE switch

CHARGE indicator
TRIGGER switch

TRIGGER indicator

VOLTAGE meter

MEAS. POINT jack
50 ohm OUTPUT jack

400 ohm OUTPUTjack

Turn Clockwise to increase the outpattage after theCHARGE button has been pressed. Turn the knob fully
counterclockwise (lowest voltage setting) before dtart of each test, and after the end of eath tes

The polarity switch only operates when @¢ARGE indicator is lit, i.e. the output is not chargetihe polarity of thel
output waveform can be changed by pressindPfeARITY switch on the front panel. Press this switch ggte the
output polarity from Normal to Reverse. The polai# Normal when th& OR indicator is lit. In this case, the High
Voltage will appear on thOUTPUT as a positive pulse relative to tRETURN jack. When the polarity switch is
the Reverse positiolREV indicator is lit), the High voltage will appear treOUTPUT as a negative pulse relative |to
theRETURN jack.

Indicates the state of the Output Potaititch. NOR indicate Normal positiorREV indicates Reverse position.
Press this switch to begin charging theuls® storage capacitor. TI@HARGE indicator will turn off after thg
CHARGE switch is pressed, and th®IGGER indicator will turn on. The voltage on the capaciill appear on thg
LED Display, Item 8. This voltage will appear assahe output leads when thRIGGER switch is pressed. Note
that thePOLARITY switch is prevented from operating after @ldARGE switch has been pressed.

This Yellow indicator is lit to show tharessing theCHARGE switch is the next logical step in a test seque
Pressing the Charge switch causesGRARGE indicator to go out.

Press this switch (after pressing @ldARGE switch to charge the storage capacitor) to trigger output impulsd
waveform. The impulse waveform will appear actbssoutput leads.

This Red indicator is lit to show thaegsing theTRIGGER switch is the next logical step in a test sequenthis
indicator will turn on after th€HARGE switch is pressed, and will remain on until TFiRIGGER switch is pressed
Pressing th& RIGGER switch causes thERIGGER indicator to go out.
Displays the output voltage set point. The voltaggding will increase from zero to the voltage [z&int when the
Charge switch is pressed. Note that the Voltagemmay indicate that some residual voltage isgresn the mair
storage cpacitor, even when the tester is first turned Ohis is due to inherent charging of the internglazitors.
Pressing th@RIGGER switch will discharge the capacitors (be sure tootouch the output and return leads when
pressing the trigger switch). Note that the peaiplaude of the measured output waveform is prapoal to the
voltage that is read of the front panel of the Maglae, but it will always be somewhat lower. Tikibecause the metgr
on the MegaPulse is measuring the voltage on the m@ulse storage capacitor. This voltage wilieintionally
dissipate to some extent before reaching the olgpds.

This is the point which is connected to the voltdygder network to determine PASS/FAIL resultsiod test.

The impulse waveform appears on@idTPUT jack, referenced to ttRETURN jack. When th€ OLARITY switch
is in the Normal positionNOR indicator is lit) the output will be a positivelpa. When th& OLARITY switch is in
the Reverse positiofREV indicator is lit) the output will be a negativelgel

The impulse waveform appears on@éTPUT jack, referenced to tHRETURN jack. When th&OLARITY switch
is in the Normal positionNOR indicator is lit) the output will be a positive Ipa. When th€OLARITY switch is in
the Reverse positiofREV indicator is lit) the output will be a negativelgel

=)
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ITEM

NAME

FUNCTION

12

13

14

15
16

RETURN jack

IMPEDANCE jumper
S2switch

10 HZ, 5V P-P INPUTBNC
Y1 - Y2 outputs

This is the return for the impulse waveform. Tjhisk is referenced to the chassis of the MegaPals#js referenced
to earth ground as long as the MegaPulse is pyogeslnded. Even though this jack is referencegréaind, it should
be treated as hazardous whenever the MegaPulsméxitON.

Depending on which testing standard is being fadldyan inductance of either 500uH or 25mH will bguired. Using
the included inductance jumper, SHORT the two inapee jacks for 500uH, leave OPEN for 25mH.

This switch is provided to protect the Signal Getar from the output pulse of the Defib-5 when CIEDS and to
allow the required 5V p-p signal to be injected wi@PEN. See Figure 4 as an example.

BNC provided on front panel is for connection te #ignal generator. See Figure 4 as an example.

These differential outputs are to be connectedwmw different channels of an oscilloscope. The otgpare ther]
subtracted and the resulting waveform is useddgguacceptability of the EUT. See Figure 5 asxample.

Table 1. Controls, Indicators, Connectors — MegaRse series Front Panel

12
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Figure 2. Controls, Indicators, Connectors — MgaPulse series Rear Panel




ITEM NO.

NAME

FUNCTION

1 Appliance Inlet / Fuse holder /| Use supplied cordset to connect the MegaPulse Bai@ster to an appropriate source of supply. Fuse
Power Switch holder provides access for Fuse replacement, anBdkver Switch is used to turn the tester ON and.OfF
2 Fuse replacement warning / Specifies replacement fuse and required supplagelt
Rating of supply
3 Ground for Energy Measuremept  This jack is usedgawith the ENERGY MEASUREMENT jack to calculate energy. This jack is
referenced to the chassis of the MegaPulse, amfieenced to earth ground as long as the MegaRuls
properly grounded. Even though this jack is refeegl to ground, it should be treated as hazardous
whenever the MegaPulse is turned ON.
4 Energy Measurement jack This jack is necessavgfify the value of the 100 ohm resistor. The d@én resistor value is measurgd

1172

between the ENERGY MEASUREMENT jack and the GROUjsIEk on the rear panel.

Table 2. Control, Indicators, Connectors — MegaP@ke series Rear Panel
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Initial Checkout Procedure

The following procedure will verify that the MegdBe Defib-5 tester is working correctly. We
recommend that this procedure be conducted pe&lhgito ensure proper operation of the tester.
The following items are needed to conduct this pduce: A measuring instrument to monitor
the output waveform. Always ensure that the méagunstrument (usually an oscilloscope with
a high-voltage probe) is rated for the voltage med, and that the frequency response of the
instrument and probe are capable of measuring thgub waveform of the MegaPulse Defib-5
tester. A measuring instrument or probe with a foegquency response will result in erroneous
readings that could be mis-read.

CAUTION
High voltage generated by the MegaPulse tester igmosed during this test. A
risk of shock exists. Exercise care when using tiMegaPulse tester.

1. Connect the tester to a proper source of suggilyg the included 18 AWG power supply
cord. Make sure that the front pan®lOLTAGE adjust knob is turned fully
counterclockwise.

Plug the Output and Return test leads intgables on the front panel.

Connect the ends of the test leads to an apptepmeasuring instrument (typically an

oscilloscope with a high-voltage probe). Note teRETURN lead is referenced to the

chassis ground of the tester.

4.  Turn the Tester on. Toggle tROLARITY switch if necessary so that tN©OR indicator
is lit.

5. Note that the Voltage meter may indicate thatesoesidual voltage is present on the main

storage capacitor, even when the tester is firsieth ON. This is due to inherent charging

of the internal capacitors. Pressing TRIGGER switch will discharge the capacitors (be
sure not to touch the output and return leads vghessing the trigger switch).
Push the yellol HARGE button. Verify the re@RIGGER indicator is now lit.

Adjust theVOLTAGE knob so that the front panel LED display is regdinvoltage that is

suitable for the measuring instrument that is beisgd. Push the rétRIGGER button,

and view the resulting impulse waveform on the mgag instrument.

8. Note that the peak amplitude of the measuregubuivaveform is proportional to the
voltage that is read of the front panel of the Magae, but it will always be somewhat
lower. This is because the meter on the MegaRsilseasuring the voltage on the main
impulse storage capacitor. This voltage will iiemally dissipate to some extent before
reaching the output leads.

9. Repeat steps 5 through 8, except this time éotdggdPOLARITY switch so that thREV
indicator is lit. Note that the impulse wavefornilwow be a negative pulse, so it will
probably be necessary to make adjustments to ttesurieg instrument to get a proper
reading.

10. Adjust theVOLTAGE knob fully counterclockwise, to the minimum positio Turn the
rear-panel power switch OFF.

wnN

No
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Testing

This section describes how the MegaPulse Defilstetds used to conduct a test. The test can
be stopped immediately at any time by turning Gkd-rear-panel power switch.

1. Connect the tester to a proper source of suggilyg the included 18 AWG power supply
cord. Make sure that the front pan®lOLTAGE adjust knob is turned fully
counterclockwise.

Plug the Output and Return test leads intgables on the front panel.

Connect the ends of the test leads to the eaquipomder test.

Turn the Tester on. Toggle tROLARITY switch as needed so that tROR or REV

indicator is lit.

5. Note that the Voltage meter may indicate thatesoesidual voltage is present on the main

storage capacitor, even when the tester is firsieth ON. This is due to inherent charging

of the internal capacitors. Pressing TRIGGER switch will discharge the capacitors (be
sure not to touch the output and return leads vghessing the trigger switch).

Push the yello HARGE button. Verify the re@RIGGER indicator is now lit.

Adjust theVOLTAGE knob so that the front panel LED display is regdinvoltage that is

suitable for the measuring instrument that is beisgd. Push the rétRIGGER button,

when the desired voltage is displayed on the fpamtel meter.

8. Note that the peak amplitude of the measuregubuivaveform is proportional to the
voltage that is read of the front panel of the Maglae, but it will always be somewhat
lower. This is because the meter on the MegaRsllageasuring the voltage on the main
impulse storage capacitor. This voltage will ittemally dissipate to some extent before
reaching the output leads.

pwnN

No

Defib-5 Checkout and Operation

The Defib-5 Medical Defibrillation tester consiststwo parts; the pulse generation portion and
the measurement portion. Please refer to the bslewn in Fig. D-1, which is IEC 601-1,
Figure 50 edited to show the function of the D&fibThe lower box shows the part of the Defib-
5 which generates the pulse, while the upper baxvsithe measurement network. The rest of
Figure 3 is the EUT.

Use of Measurement Terminals Y1 and Y2

There are two BNC jacks on the front panel of tledild5, labeled Y1 and Y2. These are used
to verify that the Applied Part or Chassis of trgupment Under Test does not exceed 1 Volt
peak in accordance with IEC/EN/UL 60601-1. A maadjin failing product will cause the
voltage on the oscilloscope to rise to 1 Volt (89101-1 clause 17h). Note that this voltage
does not have the same waveshape as the defibrillptilse. The measurement point has a
voltage rise time constant of 2 mSec (derived eicgdly). The decay time of the measurement
point is driven by the impedance of the oscillosgophich is typically 1 MegOhm. In this case,
the decay time would have a time constant of 1 rcdNVhen testing using the math function,
the time base should be set at 500mS/divisiona s$maller time base is used, there could be
transient noise on the waveform.

18



Verification of Measurement Circuit Operation

To verify proper oscilloscope setup and to enshed you can capture a waveform, set up the
time base of the oscilloscope to 100mS/division EOthis time base is different when testing
Equipment Under Test). Connect the Defib-5's Y1 &2djacks to the Chl and Ch2 inputs
respectively of an oscilloscope using approprictiCRables. Set up the oscilloscope to perform
a (Chl - Ch2) math function. (Depending on thetipalar oscilloscope used, it will be
necessary to experiment with the trigger settingrater to ensure that you will be able to capture
the signal.)

Connect the Measuring Point input jack on the froemtel of the Defib-5 directly to the Output
jack on the front panel of the Defib-5 using thadesupplied with the tester. Set the output of
the Defib-5 to minimum using the Voltage Knob. $&rdéhe CHARGE button, and adjust the
Voltage output so that the front panel meter redifsvolts (note that this is much lower than the
standard test voltage of 5000 volts). Press th€GTER button and verify that the voltage
captured by the oscilloscope rises to approxima2eby volts. Refer to Figure 5 on page 22,
which shows approximately what the waveform shaodd like. This will show that the voltage
divider network of the Defib-5 which is connectadthe Y1 and Y2 jacks is functioning as
intended.

Testing with the Defib-5

To perform actual testing, the Defib-5 should barexrted to the EUT as shown in the standard
which the EUT is being tested to. Figures 3 amsh4pages 20 and 21 show examples of the
MegaPulse Defib-5 connections for testing paramatélEC60601. They can be used as a key
for the inputs and outputs of the MegaPulse DefibNote the actual connections on the front
panel of the Defib-5 have been added to Figure HIEG 601 in Figure 1 for illustrative
purposes as shown in Figure 1 of this manual. Msalke to confirm your specific circuit
connections based on the standard the EUT is beisigd to in order to verify your test
connections are correct.

19



Figure 3: Example of Defib-5 Connections



Figure 4: Figures 9A and 9B of IEC60601
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Figure 5: Y1 Y2 Test Output

22



Section 4

Energy Measurement

Energy Formula

Many Medical Equipment standards are requiring gnevieasurements to be taken during
Surge Testing. The Defib-5 allows these measur&srierbe taken using receptacles on the rear
panel. Measurement of the energy dissipated irl@@ohm resistor is best accomplished using
an oscilloscope which can calculate energy usiagdahmula:

where s is the voltage. Please note that thetaesis will be a factor when calculating the power
using the formula shown on the right, as discudseldw in the “Power Calculation using
Voltage” section.

Considerations of the value of the 100 ohm resistor for Energy
Measurement

The Compliance West USA Defib-5 has been designigd av5% tolerance for the 100 ohm
resistor value, which will result in a value of Wween 95 and 105 ohms during the course of
continuous testing with a pulse output every 30osds for the standard product, (every 10
seconds for the Defib-5 equipped with the FCD QptioMeasurement of the 100 ohm resistor
using the Power Measurement receptacles on thepesl of the tester when the tester is cold
will be approximately 103-105 ohms to allow for tieg effects which will lower the resistance.
We recommend a value of 100 ohms be used duringipoalculations as a good approximation
of the value of the resistors over the test period.

Testing Methods

We strongly recommend that a pulse and power cliom be made with open circuit outputs
(no DUT connected to the Defib-5). This will outpihe entire pulse through the 100 ohm
resistor, and is necessary to obtain before the D&JTonnected. The resulting energy
measurement can be used to determine the totajyeaatput by the Defib-5.
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Section 5

Defib-5 Pass/Fail Reference
The Defib-5 Pass/Fail Reference is designed tavattte operator to ensure operation of the

Defib-5 high voltage output circuit and the measweat circuit at full voltage. The Defib-5
Pass/Fail Reference relies on a common ground ketite Return jack and the oscilloscope.

To use:
Connect the 50 ohm OUTPUT jack to the RED electmuéhe Pass/Fail Reference.
Connect the MEAS. POINT jack to the BLUE electraahethe Pass/Fail Reference.

There is no ground connection on the Pass/Faiteete, which takes the place of the DUT in
EN 60601, Figure 50. Oscilloscope ground is sugopliy the BNC jack connections.

Connect the Y1 and Y2 outputs of the Defib-5 to aatilloscope in accordance with the
instructions in Paragraph 1 of the Verificationd@asurement Circuit Operation.

Set the oscilloscope in accordance with the instvos in Paragraph 1 of the Verification of
Measurement Circuit Operation, except that the torase should be set at 500mS/division. If a
smaller time base is used, there could be trane@re on the waveform.

Set the Defib-5 meter to read 5000V, and Triggerdttput.

The oscilloscope should display a waveform simitaFigure 6 on page 25 below, with a peak
value of approximately 1 volt.
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Figure 6: Sample Y1-Y2 waveform using a Defib-5 Ps/Fail reference
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Section 6

Capacitor Bank Maintenance Schedule

The Defib-5 uses capacitors which are subject tmt@aance every 20,000 cycles. If the Defib-

5 is equipped with option FCD the maintenance ciglicreased to 2.5M cycles of operation.

At this time, the capacitor bank of the Defib-5 mbe replaced. Consult the factor for further

details. Symptoms of capacitor bank failure arereased or decreased pulse width and low
charge power. The Defib-5 capacitor bank is tocbecked for proper value at every annual
calibration. If the value is outside the toleramée32uFd +/- 5%, the capacitor bank must be
replaced.

The value of the capacitor bank can be determinedeovice personnel using the following
procedure:
1. Plug the Defib-5 into a proper source of supply aurd it on.
2. Press the TRIGGER switch to dissipate any powd#nercapacitor bank.
3. Turn the Defib-5 off and unplug the power cord frima source of supply.
4 Remove the four screws securing the top coveradifib-5 and slide the cover off
toward the rear.
5. Using a capacitance meter, verify the capacitokldaas a value of 32uFd +/- 5%
using the inspection points noted in Figure 7th# capacitor bank value is outside
these tolerances, it must be replaced.
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Step 2- Measure capacitance from the black Step 1- Disconnect the wire at J26,
banana jack to the spade lug at J26 on the cirgyit the top board may need to be

\ board \ removec

Figure 7 - Capacitance measurement points
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Section 7

Technical Assistance

For Technical Assistance
Phone: (800) 748-6224

Technical Assistance is available from CompliancestNUSA between
the hours of 8:30 AM and 4:30 PM Pacific Time.

Compliance West USA
2120 Jimmy Durante Blvd, Suite 118
Del Mar, CA., 92014

Phone:  (858) 481-6454
FAX: (858) 481-8527

Technical information is also available on our wedite at:
www.compwest.com
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Section 8

Maintenance and Calibration

WARNING
THESE SERVICE INSTRUCTIONS ARE FOR QUALIFIED PERSON NEL ONLY. TO
AVOID ELECTRIC SHOCK, DO NOT PERFORM ANY SERVICING OTHER THAN
THAT CONTAINED IN THE OPERATING INSTRUCTIONS UNLESS YOU ARE
QUALIFIED TO DO SO.

Introduction

This section of the manual contains maintenancarimhtion for the MegaPulse series impulse
tester. This maintenance information is dividet iservice information, general maintenance, a
performance test, and a calibration procedure. pérormance test is recommended as an
acceptance test when the instrument is first reckiand later as a preventative maintenance tool
to verify proper instrument operation. A 1-yealilwation cycle is recommended to maintain the
specifications given in Section 1. The test eq@ptrequired for the performance test is an
oscilloscope and high voltage probe, and a cakbratirrent shunt. The test equipment required
for the calibration procedure is a DMM able to reélael maximum specified peak output voltage
of the MegaPulse tester.

Service Information

The MegaPulse tester is warranted to the originedhmaser for a period of 1 year. This warranty
does not cover problems due to misuse or neghdelfunctions which occur within the limits of
the warranty will be corrected at no charge. Miadl instrument post paid to the manufacturer.
Dated proof of purchase is required for all in-aaty repairs. The manufacturer is also
available for calibration and / or repair of instrents that are beyond their warranty period.
Contact the manufacturer for a cost quotation. pStie instrument and your remittance
according to the instructions given by the manuwfiseat

General Maintenance

NOTE
To avoid contaminating the PWB with oil from youagers, handle it by the edges or wear
gloves. If the PWB becomes contaminated, refdred@leaning procedures given later in this
section.

Calibration Access

Use the following procedures to gain access ta#fibration adjustments of your instrument.

Set Line Power switch to OFF.

Disconnect the power cord from the rear of tistrument.
Remove the four screws on the top of the unit.

Slide the top cover towards the rear of thestasttil it is detached.
All calibration adjustments are now accessible.

To reassemble, reverse steps 1-5 above.

oghrwpnE
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NOTE
With the power cord replaced, the instrument israpienal for service.

WARNING
Dangerous voltages exist when energized. Exercisgreme care when working on an
energized circuit.

Cleaning

CAUTION
Do not use aromatic hydrocarbons or chlorinated sefents for cleaning. These solutions
will react with the plastic materials used in the nstrument.

Clean the front panel and case with a mild solutibdetergent and a damp sponge. Clean dust
from the PWB with clean, dry, low pressure (<20 psi

Calibration Procedure

The Calibration Procedure should be performed diyhaad any time the instrument has been
repaired. The calibration procedure consists @biing the meter reading to agree with the
voltage output. Before starting the Calibratioroqadure, perform the Calibration access
procedure given earlier in this Section.
NOTE
Allow the instrument to stabilize for approximatéiye minutes. Perform all calibration
adjustments at an ambient temperature of235 <C (73F #9F).

WARNING:
Calibration Adjustments Are Performed On Live Circuits. Exercise Caution At All Times,
And Use A Non-Conductive Tool For All Adjustments.

Voltage Calibration Adjustment

Use the following procedure to calibrate the outynitage. Pot R6 and R7 are located on the
back side of the front panel LED display board.rifyethe location of these two potentiometers

after the top cover of the tester has been remdweatdbefore the power cord has been plugged
into the tester. Also verify the location of thesitive (red) and negative (black) Voltage Output
Test Points, which are used to measure the outptage.

1. Plug in the power cord. Adjust the front pa@LTAGE knob fully counterclockwise to
the minimum position. Turn the rear-panel poweitdwON. TheCHARGE indicator
should be lit.

2. Toggle thePOLARITY switch fromNOR to REV. Adjust R6 so that the voltage reading
on the front panel LED display is as close to z&sgossible in both tHdOR andREV
positions. Note that the display may read somigluesvoltage of approximately 10 volts.

3. Connect a suitable DC voltage meter to the \gelt®utput Test Points that is capable of
reading at least 5000VDC. The red test point Etpe; the black test point is negative.

4. Press th€HARGE button. Use th& OLTAGE adjustment knob to increase the voltage
on the bulk cap, C1, to 5000 volts as read on tBe/Bltage meter

5. Using a non-conductive screwdriver, adjust Rthst the voltage reading on the front panel
LED display agrees with the voltage reading onDievoltage meter.

6. Turn theVOLTAGE adjust knob back down to zero. Allow the outpultage to decay
down to a safe level (this may take a few minuté&move the DC voltage meter leads.

31



7. Turn the rear-panel power switch OFF, and repthe top cover of the MegaPulse tester.
If the results of the calibration procedure are motaccordance with the above, service is

required. Remove the Tester from service and contae manufacturer for servicing
information. If the results of the tests above@rgect, the tester may be put back into use.
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