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Dear Customer:

Congratulations! Compliance West USA is proud to present you
with your MegaPulse Defib-5 P 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 1.3, September, 2011
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Section 1

An Introduction to Impulse Testing with the MegaPulse P series tester

The impulse test is designed to simulate impulsgesuwhich occur in everyday life due to
nearby lightning strikes, switching transients, asttier high-frequency faults on the power
distribution network. Impulse testing is the fundmtal method for empirical verification of the
adequacy of insulation. Other methods of ensuriggaate insulation (AC or DC Dielectric
Withstand testing, measurement of over-surfacepcese, 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 questith be able to function properly when
subjected to similar impulse surges in the field.

Safety Precautions

The impulse withstand test can generate voltagesxdess of 5000V peak at potentially lethal
current levels. Currents of as little as 5mA a0 Mlts can cause death; the MegaPulse can
deliver currents of more than 100 Amps peak foryvahmort time duration. The potential for
serious injury or death exists and personnel shbealdware when they conduct this test.

Test Personnel

Personnel require special training to conduct thguise test. They should understand electrical
fundamentals clearly, and be aware that high veltagadept and creative at completing a path to
ground. Instructions should include a warning agiaany metal jewelry. Operators should not

allow others in the testing area, especially whestst are being conducted. Organization is to be
stressed. The operator should keep the areaffrgrused leads and equipment.

Testing Area

The area used for conducting the impulse test shbel as remote as possible from normal
production line activities. Only personnel actyaibnducting the test should be allowed in the
area, and it should be taped or roped off to poecltasual entry by other employees. In addition,
the area should be marked "WARNING - HIGH VOLTAGESTING" or the equivalent to warn
others of the nature of the testing taking place.

The bench being used should be non-conductive,amydexposed metal parts should be tied
together and grounded. If a conductive surfacet tpesised, it should be grounded. Because of
sparking during an impulse test failure, it is safe to conduct impulse testing in combustible
atmospheres.

It is imperative that a good ground be providedh® MegaPulse tester. Before connecting the
equipment, ensure that the building wiring providel®w-resistance ground. If the MegaPulse
tester is used on a high-resistance groundingitirdangerous high voltages may be present to
the operator. In addition, the power to the Tesfinea should be provided with an easily reached
shutoff switch which can be actuated by personntdide the Area if needed.



Safety Techniques

The high voltage circuit of the MegaPulse Defib-8dh be shut off at any time by turning OFF
the rear power switch. Always press TRIGGER tahiisge the tester before turning OFF

The MegaPulse tester is provided withV@LTAGE ADJUST knob on the front panel. This
should always be adjusted to the minimum positibtha start of testing. In addition, this knob
should be adjusted back to the minimum positiaih@tcompletion of all testing.

The MegaPulse tester is provided withCRIARGE switch that is in the unarmed "Standby"
setting when the tester is first turned ON. WhenyellowCHARGE button is lit, the tester will
not provide high voltage until th€HARGE Button and theTRIGGER Button have been
pressed in order. To prevent inadvertent operattamoperator should be instructed not to press
the CHARGE Button until the test is ready.

The MegaPulse tester has been designed for onb-tparation with the right hand. If possible,

it should be set up to the left and in front of dwuipment under test. The equipment under test
should be connected to the MegaPulse tester amd Idfe alone by the operator. After the
operator is clear of the Tester and the equipmedéutest, the operator should turn the rear-panel
power switch to ON, press theHARGE Button, adjust the voltage to the desired leval (a
displayed on the front panel meter), then pressTRI&GER Button, with his right hand. This
will allow the greatest separation between the aperand the test being conducted. Note that the
CHARGE process will stop after 2 minutes if the GREER button is not pressed.

The MegaPulse tester is designed to bleed thevtjage away after the test has concluded. In
order to ensure that any voltage present in thépemnt being tested has been completely bled
away, the operator should not unplug the equipraeder test from the MegaPulse until the front
panel meter reads a safe level (40 volts or legernerally considered a safe level). Pressing the
TRIGGER button before disconnecting main powertoning the equipment off) will ensure that
the internal capacitors are discharged as muchssilpe.

Using the MegaPulse Impulse Tester

The impulse test involves high voltage and causbould be exercised when using the tester.
The RETURN lead is referenced to building ground when prgpednnected. However, both
the OUTPUT and RETURN leads must always be treated as Hazardous whetteygyower
switch of the MegaPulse is in the ON position.

The MegaPulse impulse tester generates the impuiseform only; it does not determine
Passing or Failing results. It is the operatogsponsibility to monitor the output waveform and
determine Passing or Failing results. In monimtime impulse waveform, consider the following
points: The Impulse waveform is high voltage anghhfrequency (short duration). Always
ensure that the measuring instrument (usually aill@scope with a high-voltage probe) is rated
for the voltage involved, and that the frequengponse of the instrument and probe are capable
of measuring the output waveform of the MegaPutsgulse Tester. A measuring instrument or
probe with a low frequency response will resuleironeous readings that could be mis-read.

Pressing the POLARITY switch on the front panel ag@range the polarity of the output
waveform. The polarity is Normal when thEOR 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 positioREV indicator is lit), the high voltage will appear the
OUTPUT as a negative pulse relative to RETURN jack. The polarity switch only operates
when theCHARGE LED is lit, i.e. the output is not charged.

Note that the voltage meter may indicate that smaglual voltage is present on the main storage
capacitor, even when the tester is first turned QWNis is due to inherent charging of the internal
capacitors. Pressing tHRIGGER switch will discharge the capacitors (be suretadbuch the
output and return leads when pressing the triggécis).

Note that the peak amplitude of the measured owtaneform is proportional to the voltage that

is read on the front panel of the MegaPulse, bwtilit always be somewhat lower. This is

because the meter on the MegaPulse is measuringolteege on the main impulse storage
capacitor. This voltage will intentionally disstpato some extent before reaching the output
leads. Therefore, it is important to measure thekpamplitude of the output waveform, and
adjust the output of the MegaPulse accordingly.

Determination of Passing and Failing results cavverdifficult. To obtain the most accurate
results, it is generally necessary to perform mldtimpulse tests on a few different test samples
(that have adequate insulation to pass the impels®. Take note of the impulse waveshape,
amplitude, and duration. Also note how much varéathere is in the waveshape from test to test.
Also (if possible), perform impulse testing on sonsst samples that are known to have
inadequate (or damaged) insulation. Take notehef impulse waveshape, amplitude, and
duration, when an insulation breakdown occurs.



Section 2

Introduction

This manual contains complete operating, maintemaaed calibration information for the
Compliance West USA MegaPulse Defib-5 P Impulseéres

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

. Before the test can commence, the unit must bedimy pressing thEHARGE Button.
The test will not begin until thERIGGER Button is pushed.

. Operator instructions are printed on the rear pfamejuick reference.

. Voltage is discharged by a resistor bank withia khegaPulse 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 measmts 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 aiomtr 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 P 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, gasse the original shipping container. If the

original shipping container is not available, beesthat adequate protection is provided to prevent
damage during shipment. We recommend that theumsint be surrounded by at least three
inches of shock-absorbing material on all sidethefcontainer.

Remove the tester from its container and placa & test bench.

AC Line Voltage Requirements

AC line voltage requirements for your Tester aréedoon the rear panel of the instrument. Do

not connect the instrument to a different voltagerse. The cord packaged with your MegaPulse

Tester is for use in the United States. If anotfewer cord must be used, the cord must be rated
for the maximum current noted on the rear panemust also meet the requirements of IEC 227

or IEC 245, and mains cords that are certifiedppraved by any recognized national test house
are regarded as meeting this requirement.



Fuse Replacement

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

Use the following procedure to replace the fuse F1:

Turn the power switch to the 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 fuselé@otoor.
Replace the fuse with a new one of the coragatg.
Replace the fuse holder door and power inled.cor

ouhrwNE

Front and Rear Panel Features

Before using your Tester, take a few minutes toobet familiar with the use of its controls,
indicators and connectors. The front panel featofethe MegaPulse are shown in Figure 1 and
described in Table 1. The rear panel featureshef MegaPulse are shown in Figure 2 and
described in Table 2.
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Figure 1. Controls, Indicators, Connectors — Megatlse Defib-5 P Front Panel



ITEM

NAME

FUNCTION

Adjust the voltage set point in the tester.

1 VOLTAGE Adjust Knob | Turn Clockwise to increase the output voltage a&fteCHARGE button has been pressed.
Turn the knob fully counterclockwise (lowest vokasptting) before the start of each test, and #ieeend of each test.
Toggles the output pulse polarity from Normal tov&se, Normal for positive and Reverse for Negatiee pulse will
. appear on the Output jack relative to the retuck ja
2 POLARITY  switch The polarity switch only operates when DEARGE indicator is lit and the voltage on the display enés less than 180V.
The polarity is Norm: when theNOR indicator is li an¢, Reverse when thREV indicator is lid
Indicates the state of the Output Polarity switch.
3 NOR REYV indicator NOR indicates Normal (Positive) position.
REV indicates Revers(Negative)position
Starts the charge process of the tester capacitor.
4 CHARGE switch The CHARGE indicator will turn off after the€ HARGE switch is pressed, and th&® GGER indicator will turn on.
Thechargt process will stop after 2 minutes if tTRIGGER button is not press.
This Yellow indicator is lit to show that pressitige CHARGE switch is the next logical step in a test sequence
CHARGE indicator is lit when the tester is turn ON areaftressing RIGGER button.
5 CHARGE indicator CHARGE indicator will go out after pressifgHARGE button.
CHARGE andTRIGGER Indicators will be blinking if the Interlock Switcis open. (Only testers with Interlock Switgh
Option)
6 TRIGGER switch Triggers the output impulse waveform.
The impulse waveform will appear across the ougpads
This Red indicator is lit to show that the testan be trigger.
TRIGGER indicator is lit for 2 minutes after tteHARGE button is pressed.
TRIGGER indicator will go out after pressintRIGGER button.
7 TRIGGER indicator TRIGGER and CHARGE Indicators will be blinking if the Interlock Switcis open (Only testers with Interlock Switgh
Option)
TRIGGER indicator will blink at when the Voltage. This efft will remain on until theTRIGGER switch is pressed.
(Only testes with PC Interface optiol
Displays the output voltage set point.
The voltage reading will increase from zero to tlodtage set point when the CHARGE button is presséate that thd
Voltage meter may indicate that some residual gelta present on the main storage capacitor, evem the tester is firgt
turned ON. This is due to inherent charging of ititernal capacitors. Pressing th&IGGER switch will discharge the¢
8 VOLTAGE meter capacitors. Note that the peak ampl_itud_e of thasueed output waveform _is proportional to the \g#téhat is read of tha
front panel of the MegaPulse, but it will always semewhat lower. This is because the meter on tegaMulse id
measuring the voltage on the main impulse storagaditor. This voltage will intentionally dissipéate some extent before
reaching the output leads.
The meter will start to flash &050V to indicate that voltage is in the maximum limits.
If unit includes PC Interface and the Keyboardiskked, the display will show OFF when a buttonrissged.
9 MEAS. POINT jack Used to perform the Pass/Fail reference test. i§eef7.

This is the point which is connected to the voltdgéder network to determineasy/Fail results of the test
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ITEM

NAME

FUNCTION

The impulse waveform appears on @&TPUT jack, referenced to tiRETURN jack. When théOLARITY switch is in

10 50 ohm OUTPUT jack the Normal positionNOR indicator is lit) the output will be a positive Ipa. When thd?POLARITY switch is in the
Reverse positiorREV indicator is lit) the output will be a negative ge.
The impulse waveform appears on @&TPUT jack, referenced to tiRETURN jack. When théOLARITY switch is in
11 400 ohm OUTPUTjack the Normal positionNOR indicator is lit) the output will be a positive Ipa. When thd?POLARITY switch is in the
Reverse positionREV indicator is lit) the output will be a negative p&i
12 This is the return for the impulse waveform. Tjaisk is referenced to the chassis of the MegaPats#js referenced to
RETURN jack earth ground as long as the MegaPulse is propeslyngled. Even though this jack is referenced ¢, it should be
treated as hazardous whenever the MegaPulse et@N
. Depending on which testing standard is being foldwan inductance of either 500uH or 25mH will bquired. Using th¢
13 INDUCTANCE jumper included inductance jumper, SHORT the two impedgacks for 500uH, leave OPEN for 25n
14 S2 switch This swi'_[ch is provide_d to protect _the Signal Geer from _the output pulse of the Defib-5 P wherOEED, and to allow
the required 5V p-p signal to be injected when OPEde Figure 5 Part 9A.
BNC Input provided on front panel is for connectthg output signal generator. See Figure 5 Part 9A
15 BNC INPUT 10Hz, 5V P-P| If the unit includes the Sine Wave Generation aptihe item 15 will be a BNC OUTPUT 10Hz, for mamihg the Sing
Wave with an oscilloscope.
16 Y1 - Y2outputs These differential outputs are to be connecteavtodifferent channels of an oscilloscope. The otg@re then subtractdd

and the resultinwaveform is used to judge acceptability of the ELBee Figur®.

Table 1. Controls, Indicators, Connectors — MegaHse Defib-5 P Front Panel
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Figure 2. Controls, Indicators, Connectors — MegaPige Defib-5 P Rear Panel
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ITEM NO.

NAME

FUNCTION

This jack is used along with the ENERGY MEASUREMEMNIEk to calculate the energy. This jack is

1%

1 Ground for Eneray Measureme q{eferenced to the chassis of the MegaPulse, amdleirenced to earth ground as long as the Megaiuls
ay properly grounded. Even though this jack is refeesl to ground, it should be treated as hazardous
whenever the MegaPulse is turned ON.
2 Enerav Measurement iack This jack is necessary to verify the value of th@ dhm resistor. The 100 ohm resistor value issonesal
gy J between the ENERGY MEASUREMENT jack and the GROUJNEK on the rear pan
3 Fan Design to cool down the tester.
4 Appliance Inlet / Fuse holder | Use supplied cordset to connect the MegaPulse Befiliester to an appropriate source of supphseFU
Power Switch holder provides access for Fuse replacement, anBdlwver Switch is used to turn the tester ON and.O
5 RS-232 Interface (Optional) Allow the communication between the tester and agmipinterface; a RS-232 to USB is available.
Emergency Stop
6 Interlock Switch (Optional) Close: Enables the tester buttons for operation.
P Open: Stops any process in the tester and distit@dsuttons. Th&#RIGGER andCHARGE Indicators
will be blinking
7 Fuse replacement warning / | Specifies replacement fuse and required supphagelt

Rating of power supply

Table 2. Control, Indicators, Connectors — MegaPusle Defib-5 P Rear Panel
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Initial Checkout Procedure

The following procedure will verify that the MegdBe Defib-5 P tester is working correctly. We
recommend that this procedure be conducted peslhgito ensure proper operation of the tester.
The following items are needed to conduct this edoce: A measuring instrument to monitor
the output waveform. Always ensure that the meaguristrument (usually an oscilloscope with
a high-voltage probe) is rated for the voltage imed, and that the frequency response of the
instrument and probe are capable of measuringutmubwaveform of the MegaPulse Defib-5 P
tester. A measuring instrument or probe with a feequency 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 the MegaBeltester.

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

2. Plug the Output and Return test leads intgatles on the front panel.

3. Connect the ends of the test leads to an agptepmeasuring instrument (typically an
oscilloscope with a high-voltage probe). Note te#RETURN lead is referenced to the
chassis ground of the tester. See Figure 3 asam@&.

4.  Turn the Tester on. Toggle tROLARITY switch if necessary so that tN©R 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 fireetl 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 vgnessing 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 rélRIGGER button,

and view the resulting impulse waveform on the mgag instrument.

8. Note that the peak amplitude of the measuregubuvaveform 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 MegaRslggeasuring the voltage on the main
impulse storage capacitor. This voltage will intemally dissipate to some extent before
reaching the output leads.

9. Repeat steps 5 through 8, except this time ¢otigfPOLARITY switch so that th&@EV
indicator is lit. Note that the impulse wavefornilwow be a negative pulse, so it will
probably be necessary to make adjustments to tlesuriag instrument to get a proper
reading.

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

No
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This section describes how the MegaPulse Defittéster is 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 supgilyg the included 18 AWG power supply
cord. Make sure that the front pan®lOLTAGE adjust knob is turned fully
counterclockwise.

2. Plug the Output and Return test leads intgatles on the front panel.

3. Connect the ends of the test leads to the equiponder test.

4.  Turn the Tester on. Toggle tROLARITY switch as needed so that tNOR 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 vgnessing the trigger switch).

6. Push the yelloHARGE button. Verify the re@RIGGER indicator is now lit.

7. Adjust theVOLTAGE knob so that the front panel LED display is regdinvoltage that is
suitable for the measuring instrument that is beisgd. Push the rélRIGGER button,
when the desired voltage is displayed on the fpamel meter.

8. Note that the peak amplitude of the measuregubuvaveform 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 MegaRsllegeasuring the voltage on the main
impulse storage capacitor. This voltage will intemally dissipate to some extent before
reaching the output leads.

Defib-5 P Checkout and Operation

The Defib-5 P Medical Defibrillation tester consisif two parts; the pulse generation portion
and the measurement portion. Please refer todResbshown in Figure 4, which is IEC 601-1,

Figure 50 edited to show the function of the Ddfill. The lower box shows the part of the
Defib-5 P which generates the pulse, while the ujppe shows the 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 thedild5 P, labeled Y1 and Y2. These are
used to verify that the Applied Part or Chassishef Equipment Under Test does not exceed 1
Volt peak in accordance with IEC/EN/UL 60601-1. Amginally failing product will cause the
voltage on the oscilloscope to rise to 1 Volt (@9101-1 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 englly). The decay time of the measurement
point is driven by the impedance of the oscilloggophich is typically 1 M2. In this case, the
decay time would have a time constant of 1 secdithen testing using the math function, the
time base should be set at 500mS/division. If alemtime base is used, there could be transient
noise on the waveform.

18



Verification of Measurement Circuit Operation

To verify proper oscilloscope setup and to enshet you can capture a waveform, set up the
time base of the oscilloscope to 100mS/division TIEOthis time base is different when testing
Equipment Under Test). Connect the Defib-5 P Y1 &2djacks to the Chl and Ch2 inputs
respectively of an oscilloscope using appropridiCRables. 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 settingraer to ensure that you will be able to capture
the signal.)

Connect the Measuring Point input jack on the fimntel of the Defib-5 P directly to the Output
jack on the front panel of the Defib-5 P using ldsd supplied with the tester. Set the output of
the Defib-5 P to minimum using the Voltage Knolred$3 the 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 théGGER button and verify that the voltage
captured by the oscilloscope rises to approxima2ebyvolts. Refer to Figure 6 on page 23,
which shows approximately what the waveform shdaidk like. This will show that the voltage
divider network of the Defib-5 P which is connectedthe Y1 and Y2 jacks is functioning as
intended.

Testing with the Defib-5 P

To perform actual testing, the Defib-5 P should domnected to the EUT as shown in the
standard which the EUT is being tested to. Sagdig4 and 5 for examples of the MegaPulse
Defib-5 P connections for testing parameters ofd@&1. They can be used as a key for the
inputs and outputs of the MegaPulse Defib-5 P.eNlo¢ actual connections on the front panel of
the Defib-5 P have been added to Figure 50 of IBC i& Figure 1 for illustrative purposes.
Make sure to confirm your specific circuit conneos based on the standard the EUT is being
tested to in order to verify your test connectiares correct.

19



306 MEDICAL ELECTRICAL EQUIPMENT - UL 2601-1 OCTOBER 24, 1997

Page 199 bis "Meas. Point" on Front Panel

Add the following new figures 50 and 51:

Ry 100 k0
__— © —=— ¥
; e | R 1k L'] o L \{
I L CRO
4 1
i 1 | C2 L
I L 1 uF Y
1 -
- "Return” Yo,
h
1
l— PARTS

Foil in contoct with non-conductive

T SIGNAL _:/ ports of ENCLOSURE
INPUT
PART 1
1 rson R100Q
MAINS i
PART /l
—= PATIENT :
—] CIRCUIT .

Protective eorth
(CLASS | EQUIPMENT)

S3044A £ "OuTPUT"

Figure 50 — Application of test voltage to bridged PATIENT CONNECTIONS for DEFIBRILLATION-PROOF APPLIED
PARTS (see subclause 17 *h))

Figure 4: Example of Defib-5 P Connections on Figw 50 of IEC60601
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B 4000 P1
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s1 F=--
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; 470K [E—
1000 R
; P2
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10HZ, 5V PV \
C=32uF RETURN
L=25mH

R+RL < 11 OHMS

(RL REPRESENTS
THE DC RESISTANCE
OF INDUCTOR L.)

EC

352

o
sz}
=

GROUND' jack

Figure 9A—Test circuit for defibrillator overload tests (5.2.2.2.1 and 5.2.2.2.2)

CURRENT
LIMITING
RESISTOR

+ V1 -

AN
4009
(NONINDUCTIVE)
!
: MONITOR
| S—
1009
(NONINDUCTIVE) o ‘
S. POINT" on front pane
DEVICE
POWER
GND OR
C=32uF CHASSIS
L=25mH

R+RL <11 OHMS

(RL REPRESENTS
THE DC RESISTANCE
OF INDUCTOR L.)

Figure 9B—Test circuit for operator safety test (5.2.2.2.3)

NOTE 1—The values of R, L , and C may be varied so long as the waveform conforms to the limits specified in applicable

document 2.3.

NOTE 2—The manufacturer's recommended patient cable shall be used.

NOTE 3—The 470 K resistor of 9 A must withstand 5 KV. Using ten 47 K, 1/8 W resistors in series should suffice.

NOTE 4—The switch S1 must withstand peak currents of 60 A in the closed position, and in the open position it must not break

down for voltages up to 5000 V.

© 2002 Association for the Advancement of Medical Instrumentation @ ANSI/AAMI EC13:2002
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100X Option

The 100X Option is offered as a separate upgratigetanit. The Purpose of the 100X Option is
to remove the internal 10Dresistor by disconnecting the circuit with a Redhper located in
the rear panel.
How to connect an external load for energy measureemt purposes?

1) Turn OFF the MegaPulse Defib-5P.

2) Connect the Red Jumper in the rear panel for intdoad.

3) Unplug all the cables from the outputs.

4) Turn ON the MegaPulse Defib-5P.

5) Press the TRIGGER button to discharge the testbnake sure the front meter display
reads a safe low voltage.

6) Turn OFF the MegaPulse Defib-5P.
7) Remove the Red Jumper in the rear panel for exterad.
8) Connect an external load at the Energy MeasureamehGround connectors.
9) Turn ON the MegaPulse Defib-5P.
10) Tester is ready to CHARGE and TRIGGER with 100X iOpt
How to return the MegaPulse Defib-5P to normal opeation?
1) Turn OFF the MegaPulse Defib-5P.
2) Remove the load connected to Energy MeasuremenGeamehd connectors.
3) Connect the Red Jumper in the rear panel for intdoad.
4) Turn ON the MegaPulse Defib-5P.
5) Tester is ready to CHARGE and TRIGGER.
Jumper Functions:
SHORT FOR INTERNAL LOAD: Internal 10@ load connected.

OPEN FOR EXTERNAL LOAD: Internal 10@ open (Note: Use an external load at the
Energy Measurement and Ground connectors).

WARNING:

If the Jumper is OPEN FOR EXTERNAL LOAD and theaxtal load is not connected the unit
will not discharge properly. The external load ddmwot be less than 95or more than 10G0.
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Continuous Full Voltage Option
The Continuous Full Voltage option is offered aseparate upgrade to the unit. The purpose of
the Continuous Full Voltage option is to maintdie tvoltage charge at 5000V +15V, until the
TRIGGER button is pressed. With this option the isi\capable of charging 5000V in 12s.
Note:
The charge time can be adjusted with the Voltageliknwith the voltage knob at the maximum
the unit is able to charge in less than 12 secohdsyever we recommend not to exceed the 12s
duty cycle to avoid overheating of the unit.

When operating the unit with the Testminder Optioe Continuous Full Voltage Option can be
enabled or disabled by following the next steps:

1.- Click “Options” on the TestMinder MP Remote @woh Software Window.
2.- Click “Enable” or “Disable” on the Stop Volta@ption.

3.- Click “OK”.
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Section 4

Energy Measurement

Energy Formula

Many Medical Equipment standards are requiring gnevieasurements to be taken during
Surge Testing. The Defib-5 P allows these measemésto be taken using receptacles on the
rear panel. Measurement of the energy dissipatedei 100 ohm resistor is best accomplished
using an oscilloscope which can calculate ener@gube formula:

T 1T'
E =Ip(t)dt =—I32(t)dt
0 Ry

where “s” is the voltage. Please note that théstasce will be a factor when calculating the
power using the formula shown on the right, asudised below 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 P has been desigrifda 5% tolerance for the 100 ohm
resistor value, which will result in a value of Ween 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 P equipped with the FCDid)t Measurement of the 100 ohm resistor
using the Power Measurement receptacles on thepegerl 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 cionl be made with open circuit outputs
(no DUT connected to the Defib-5 P). This will put the 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 totajyeaetput by the Defib-5 P.

Voltage Meter Display Accuracy

The MegaPulse Defib-5P Voltage Meter Display mamt +/-1% accuracy on the bulk-cap
reading. This is required by the IEC 60-601-1 stadd

Voltage Meter Display = +/-1% Bulk-cap Voltage
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Section 5

Defib-5 Pass/Fail Reference

The Defib-5 Pass/Fail Reference is designed towatlte operator to ensure operation of the
Defib-5 P high voltage output circuit and the meament circuit at full voltage. The Defib-5 P
Pass/Fail Reference relies on a common ground keettie Return jack and the oscilloscope.

L]
Defib-5 Pass-Fail Reference
Simulates a marginally passing EUT

Connect fo MEAS POINT

Jack on Defib-5

1. Push CHARGE, set meter to 5000,
2. Push TRIGGER, scope connected
10 ¥1Y2 outputs should show g 1y

plise + 5 %, COMPLIANCE
(5 WEST. .

To use:

Connect the 50 ohm OUTPUT jack to the RED electmuéhe Pass/Fail Reference.

Connect the MEAS. POINT jack to the BLUE electratethe Pass/Fail Reference.

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

See Figure 7 for reference.

Set the oscilloscope in accordance with the inftras in Paragraph 1 of the Verification of
Measurement Circuit Operation, set time at 500misidin. If a smaller time base is used, there
could be transient noise on the waveform.

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

The oscilloscope should display a waveform similar Figure 8, with a peak value of
approximately 1 volt.
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Section 6

Capacitor Bank Maintenance Schedule

The Defib-5 P uses capacitors which are subjechaintenance every 20,000 cycles. If the
Defib-5 P is equipped with option FCD the mainta®ycle is increased to 2.5M cycles of
operation. At this time, the capacitor bank of thefib-5 P must be replaced. Consult the
factory for further details. Symptoms of capacivank failure are increased or decreased pulse
width and low charge power. The Defib-5 P capaditank is to be checked for proper value at
every annual calibration. If the value is outdide tolerance of 32uF +/- 5%, the capacitor bank
must be replaced.

The value of the capacitor bank can be determiyeglialified service personnel. Please contact
Compliance West USA for assistance regarding thadtor bank value.
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Section 7

Technical Assistance

Technical Assistance from Compliance West USA Hlable:

Phone: (800) 748-6224
Hours: 8:30 AM - 4:30 PM Pacific Time.
Also available on our web site aiww.compwest.com

Contact:

Compliance West USA

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

United States of America.

Phone: (858) 481-6454
FAX: (858)481-8527
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Section 8

Maintenance and Calibration

WARNING
MAINTENANCE AND CALIBRATION INSTRUCTIONS ARE FOR QU ALIFIED
PERSONNEL ONLY. TO AVOID ELECTRIC SHOCK, DO NOT PE RFORM ANY
SERVICING OTHER THAN THE CONTAINED IN THE OPERATING
INSTRUCTIONS.

Introduction

This section of the manual contains maintenancerimition for the MegaPulse Defib-5 P
impulse tester. A 1-year calibration cycle is reamended to maintain the specifications of the
factory. The test equipment required for the penBnce test is a digital oscilloscope, high
voltage oscilloscope probe, digital meter and 4 higitage probe.

Service Information

The MegaPulse tester is warranted to the originettmaser for a period of 1 year. This warranty
does not cover problems due to misuse or negMelfunctions which occur within the limits of
the warranty will be corrected at no charge. Miad 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. pSthie instrument and your remittance
according to the instructions given by the manufaet

General Maintenance

To avoid contaminating the PWB with oil from younders, handle it by the edges or wear
gloves. If the PWB becomes contaminated, refah¢ocleaning procedures given later in this
section

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

Cleaning

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

CAUTION
Do not use aromatic hydrocarbons or chlorinated seknts for cleaning. These solutions
will react with the plastic materials used in the mstrument.
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Calibration Information

The Calibration Procedure should be performed dhynaad any time the instrument has been
repaired. The calibration procedure should begperd at an ambient temperature of@3

+5°C (73.4F +£9°F). The procedure consists on internal componai¢sance verification and
calibrating the meter reading to agree with theacépr bank. The Calibration procedure must be
performed by qualified personnel, for more inforimatcontact Compliance West USA.

Voltage Stop Disable / Keyboard Enable by Keyboard.

If the MegaPulse Defib-5 P tester includes TestMinoption and has the Voltage Stop by the
PC command activated, it is possible to disahlsiihg the next keyboard sequence:

Note: Disabling Voltage Stop enables the keyboard.

Turn OFF the MegaPulse P tester.

Hold in theTRIGGER andNOR-REV buttons.
Turn ON the MegaPulse P tester.

Wait until the display showd€ESE.

Release the RIGGER andNOR-REV buttons.
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