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SAFETY WARNING

The circuit must be de-energized and isolated BEFORE connections are
made for any test, (except a voltage measurement).

If the high voltage warning neon illuminates when the instrument is
connected do not press the ‘Test’ button.

Do not touch the circuit during an insulation test.

After insulation tests, capacitive circuits MUST be allowed to discharge
BEFORE disconnecting the test leads.

Test leads, including crocodile clips, must be in good order; clean and
having no broken or cracked insulation.

Replacement fuses MUST be of the correct type and rating.

When making voltage measurements on high energy systems, it is essential
that test leads with fused prods are used.

Refer also to page 11 for further explanations and other precautions.
The warnings and precautions must be read and understood before the
instrument is used. They must be observed during use.

NOTE

This instrument is only to be used by a suitably trained and competent person.
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GENERAL DESCRIPTION

The BMD3 is a portable, auto-ranging, insulation and
continuity tester in which accurate readings are
shown directly on a 3% digit liquid crystal display.
For insulation testing there are four d.c. test voltages,
100V, 250V, 500 V and 1000 V derived from a d.c. to
d.c. converter and the maximum resistance which can
be measured is 1999 M. Continuity can be
measured up to 199,9 Q with a resolution of 0,01 O on
the lowest range. In order to minimise the effects of
standing e.m.fs when continuity testing, a reverse
polarity function is available. So, without altering the
position of the test leads, two measurements can be
made with opposite polarities of the test current and
an average reading taken.
There is a rotary function/range selector switch and
two push-buttons on the front panel. One push-button
is latchable and acts as the instrument’s on/off switch,
the other is the ‘Test’ button which is pressed to
execute an insulation or continuity test. When the
selector switch is in any of the four insulation test
voltage positions, the latchable push-button ‘on’ but
the "Test’ button not pressed, the instrument acts as
ana.c/d.c. voltmeter with a range of 0 — 600 V. The
automatic capacitive circuit discharge facility is also
effective when the switches are set like this and the
instrument will monitor the decaying voltage as
discharging takes place; the display then showing
when it is safe to remove the test leads.
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With either of the continuity ranges selected and the
‘Test’ button not pressed, the instrument is in a stand-
by condition and no reading will be shown but an over-
range indication is given.

The BMD3 is auto-ranging and gives all measurement
values directly, with no multiplying factors to apply.
The display also shows the units of measurement,
either 'MQ', Q)" or 'V’ and indicates over-range {i.e. ‘1’
is displayed only). Note that when measuring voltage
the maximum value is 600 V even though the display
is capable of showing up to 1999 V. When the
instrument’s battery needs replacing the symbol
'~} appears on the display.

Power for the instrument and the test circuit is
supplied by six 1,5 V alkaline manganese cells, I[EC

LR6 type. These are fitted in a compartment in the

rear of the casing.

Although the instrument circuit is protected against
the application of 1200 V a.c. or d.c. on the 1000 V
insulation range and the voltage ranges, and 600 V a.c.
ord.c. on the remaining ranges, a neon indicator is
fitted on the front panel to warn of the presence of a
dangerous external voltage. When this neon
illuminates on no account must the ‘Test’ button be
pressed. The neon operates whether the instrument
is switched on or not and is effective whatever range
is selected.
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APPLICATIONS

With ei .
'Tétsi'em?;ﬁge continuity ranges selected and the
pressed, the instrument is i
Zﬁcorjdu{on and no reading will be show ltsj oo
ge indication is given. noutenover
The B i !
values'\f‘jﬁgétsl auto-ranging and gives all measurement
g Iy with no multiplying factors to appt
ko &({ a’(szo shows the units of measuremegty-
eith . 'Q or 'V and indicates e
over-ra e
J[zgnrip;i}/ed only). N(_Jte that when measuri:g?/cgl'te' 1
g b'mum vaIu_e is 600 V even though the di oy
instrEa e of showing up to 1999 V. When the oplay
i ment'’s battery needs replaci :
~t}— appears on the display i
Po i |
su;\;/;;i;(fjot; the_ Instrument and the test circuit is
Y six 1,5V alkaline manganese cells, IEC

V) s i
LR6 t pe. ese are P
; itted in a co artment in the

Although the instrument circuit is
it:Seuelig)tpiJgr(]:a:‘gon of 1200V a.c. or d.s.rggef;Zﬁ ?)E(])E(i)"\]/St
g thgge an_d ;he voltage ranges, and 600 V a.c
Tiodonihe o o andes, 2neon niatrls
jdllir:r?ii?t:ss external voltage. Wﬂeon IEZ F:]F:OS:HCG ore
il Thon No account must the ‘Test’ button be

- the neon operates whether the instrument

is switched on or not and is effective wh

is selected. e

Three 4 mm recessed terminals are provided on the
instrument. Those marked '+’ and ‘—" are used for all
measurements. The guard terminal, marked ‘G’ is
used to minimise the effects of surface leakage when
carrying out insulation tests. The instrument’s carrying
handle folds down over the terminals and so helps to
retain the test leads and stop them becoming
disconnected during a test.

The instrument casing is made from a strong ABS
material which is robust yetvery light in weight.

The safety of electrical wiring installations and
equipment depends on the condition of the insulation.
It is essential to thoroughly test the insulation of newly
installed wiring and equipment by subjecting ittoa
voltage in excess of its normal rating. In order to avoid
interruptions or breakdowns it is desirable that routine
testing of the insulation condition of pieces of
equipment or wiring installations is made from time to
time, to ensure that deterioration is not occuring. The
accumulation of dirt or moisture and mechanical wear
ar breakage can all lead toa deterioration of the
insulation.
The BMD3 is suitable for testing wiring installations in
accordance with the 15th Edition |EE Wiring
Regulations. It is also able to perform 1000V d.c.
insulation tests on installations when required.
The four test voltages available on the instrument
makes it suitable for testing many other pieces of low
voltage equipment, domestic and portable appliances
etc.
The instrument has been designed to fulfil the
requirements of the German VDE 0413 part 1 and
part 4 specifications.
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SPECIFICATION

INSULATION RANGES
{nsulation Resistance

Rated Test Voltages d.c.
{U,) (min. terminal voltage at 1 mA load)

Terminal Voltage on Open Circuit
Rated Current (1)
{current at rated voltage)

Terminal Currenton Short Circuit
Accuracy (23°C = 2°C)

Temperature Coefficient

interference Rejection

CONTINUITY RANGE
Resistance

01,999 MQ at all test voltages

19,99 M() at all test voltages

199,9 MQ at all test voitages

1999 MQ at 500V d.c.and 1000 Vd.c. testvoltages
Fully auto-ranging at all voltages

100V 250V 500V 1000V

Rated voltage +40%, —0%
1 mA minimum

1,2 mAnominal
<500 M€ +3% of reading £2 digits
500 M£ to 1998 MQ: #5% of reading £2 digits
<500 MQ: <30°C, £0,1%/°C
>30°C, £0,25%/°C

500 M€ to 1999 M€ <30°C, £0,2%/°C

>30°C, #0,5%/°C
Within twice the normal accuracy if the noise current

does not exceed 1 mA for the 1000 V range or 0,5 mA for
the other ranges and is within 45 Hz to 65 Hz

0-19,99 Qand 199,9 Q

Fully auto-ranging

On’Q+ the '+’ terminal is the source of the testcurrent
On'Q—"'the '~ terminal is the source of the test current

I

Terminal Voltageon Open Circuit_ (Uo)
Terminal Current on Short Gircuit (1)

Accuracy (23°C 2 °C)

Temperature Coefficient

VOLTAGE RANGE
Range

Input impedance
Discharge Rate

| Accuracy
Temperature Coefficient

GENERAL
Overload Rating

Temperature Range

Humidity

e e

4,3V nominal, 4,0V
215 mA nominal

9% of reading +1
terminals

+0,1%/°C

0-600V acJ/d.c.t
positions withthe
300k tol M de

A1 pF capacitorVv
2 seconds

+2% of reading ©
+0,1%/°C

gooVa.c.ordc
1200V a.c.ord.
voltage measut

operating _5°C 10 +50°
storage _20°Cto+70
operating 70% RHat 20°
{for measurer

storage 95% RHat35
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01,999 MQ atall test voltages

19,98 MQ at all test voltages

1359999 M@ at all test voltages

s MQatSO_OVch.and1OOOVd4CAteStvolta
ullyauto-ranging at all voltages e
100V 250V 500V 1000V

Rated voltage +40%, —0%
TmAminimum

1.2 mA nominal
<600 MQ: +3% of readi igi
+ ing £2 digit
: gits
00MQ to 1999 MQ): £5% of reading +2 digits
<b00MQ: =30°C, £0,1%/°C
>30°C, £0,25%/°C
500 M 10 1999 MQ: =30 °0C, +0,2%/°C
N >30°C, £0.5%/°C
Within twice the normal accuracy if the noise current
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orthe 1000V
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Nt o S
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Terminal Voltage on Open Circuit (Ug)
Terminal Current on Short Circuit {1,)

Accuracy (23°C+ 2 °C)

Temperature Coefficient

VOLTAGE RANGE
Range

inputimpedance
Discharge Rate

Accuracy
Temperature Coefficient

GENERAL
Overload Rating

Temperature Range

Humidity

operating
storage

operating

storage

4.3V nominal, 4,0V minimum

215 mA nominal

+2% of reading %1 digit +30 mQ at the instrument
terminals

+0,1% /°C

0-600Va.c./d.c. (effective in the four insulationrange
positions withthe ‘Test’ push-button not pressed)
300k to 1 MQ depending on input voltage

A1 uF capacitor will discharge toa safe level inless than
2 seconds

+2% of reading £ 1 digit ford.c.ora.c. at 45 Hzto 65 Hz

+0,1%/°C

600V a.c. ord.c. onallranges
1200V a.c.ord.c.forl 0 seconds on 1000V insulation and

voltage measuring ranges

_5°Cto +50°C

~20°Cto+70°C

70% RH at 20°C, 60% RH at 35°C and 50% RH at40°C
{for measurements <200 M&)

95% RH at356°C



SPECIFICATION

Safety

Power Supply

Fuse
Dimensions
Weight

Typical Terminal Voitage Characteristics

Terminal voitage {volts d.c.}

The instrument will, in general, meetth i

p : e requirements of
BS 4_743, |EC 348 and VDE 0411. ltwill satisfy the
regunrements of VDE 0413 parts 1 and 4. Safety Class !l
Six 1,5 Vlcells IEC LR6 type (e.g. Duracell MN1 500)
Battery life, 2100 operations {tested to VDE 0413 part 1)
500 mA 440V 32mmx6mm ceramic HBC

180 mmx 128 mmx 125 mm (7 inx5inx5inapprox.)
1kg(2.21b)

2000 m 1
1000 1000 V d.c.
900 m
800
700
500 f
50 H
500 2 el AL
400 /
£ / b 250 Vd.c.
oA Il
T
100 = 10? vld]ci
y | [[]]
01 02
05 1 2 5 10 20 50 1001200 =

Resistance under test (Mf)

The VDE 0413 specification part 1 stipulates that
these instructions should contain a diagram showing
the minimum insulation resistance value which the
instrument must indicate in certain conditions. An
insulation or continuity test being performed on any
item of equipment, would normally be carried outto a
particular specification for that type of equipment.
Therefore, even at the instrument’s Wworst accuracy.,
the reading indicated should be such that the actual
Minimum value — insulation range
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The VDE 0413 specification part 1 stipulates that
these instructions shoutd contain a diagram showing
the minimum insulation resistance value which the
instrument must indicate in certain conditions. An
insulation or continuity test being performed on any
item of equipment, would normally be carried outtoa
particular specification for that type of equipment.
Therefore, even at the instrument’s worst accuracy,
the reading indicated should be such that the actual
Minimum value — insulation range

i sE=EARaamanm]
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o o
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Limiting value of equipment test speciflcation (Mi2)

50 100 200 500 1000 2000

Max/Min. value indicated by the meter {2}

value is never below the particular specification in
question.

The curve below (left) shows the minimum value
which shall be indicated by the instrument {atits
maximum error) to ensure that the limiting value of the
insulation resistance given in the relevant equipment
specification is met.

Another curve is given for the continuity ranges which
shows the tolerance band of measurement.
Tolerance limits — continuity range

[
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Nosminal value (§2)



ACCESSORIES

SUPPLIED WITH THE INSTRUMENT

Test lead (black) with shrouded croc
clips (3 supplied)

Operating instruction book

odile
part no. 6220-295

AVAILABLE AS AN OPTIONAL EXTRA

Cartyi
arrying case part no. 6420-043

4 mm right angled ada i
_ ptors (aflowin the u
leads with straight conneciors) ¢ seottest

black part no. 6320-176

s red . part no. 6320-177
fest leads w_lth fu§ed prods (440 V a.c. max. 500 mA
use), complies with Health and Safety Executive

doc. GS38
b
(:(;jck part no. 6121-126
part no. 6121-126
10

OPERATION
6

WARNING

1.

PR

The circuit under testmust be switched off,
de-energized and isolated BEFORE connections
are made for insulation or continuity tests. The
instrument’s voltmeterfunction may be usedto
verify thatthe circuitis “dead”. Test leads with
fused prodsare availableandit is recommended
thatthesebe used when making voltage
measurements in high energy situations.

(Max. voltage ofthe fused leadsis 440V a.c.).
The displaywill show azero reading ifthe circuit
is“dead”.

Do notpressthe Test’ buttonif, whenthe
instrumentis connected, the high voltage
warning neon illuminates.The neon illuminates
whenthe instrument is connectedto @

dangerou sly high voltage and that voltage must
be removed pefore any tests arecarried out. Do
notchange the selectorswitchto@ different
position {fan external voltageispre sent.

Do not touch the circuit during an insulation test.
Afteran insulation test, capacitive circuits MUST
pe allowed to discharge throughthe instrument
circuitBEFORE thetestleadsare disconnected.
The discharging voltageis monitored by the
voltmeterandisata rate better than2 seconds
per microfarad. Thetestleadscan be removed
when thevoltage has fallen tozero-

Do notuseé test leads which have damaged or
broken insul ation.

7.
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WARNING

1.

Hw

The circuitunder test must be switched off,
de-energized and isolated BEFORE connections
are made for insulation or continuity tests. The
instrument’s voltmeter function may beusedto
verify that the circuitis “dead”. Test leads with
fused prods are available and itis recommended
that these be used when making voltage
measurements in high energy situations.

(Max. voltage of the fused leadsis440Va.c.).
The display will show a zero reading if the circuit
is“dead”.

Do not press the ‘Test’ button if, whenthe
instrument is connected, the high voltage
warning neon illuminates. The neon illuminates
when the instrument is connectedtoa
dangerously highvoltage and that voltage must
be removed before any tests are carried out. Do
notchange the selector switch to a different
positionifan external voltageis present.

Do not touch the circuit during an insulation test.
After an insulation test, capacitive circuits MUST
be allowed to discharge through the instrument
circuit BEFORE the test leads are disconnected.
The discharging voltage is monitored by the
voltmeter and is at a rate better than 2 seconds
per microfarad. The test leads can be removed
when the voltage has fallen to zero.

Do not use testleads which have damaged or
broken insulation.

Replacementfuses must be ofthe correcttype
and rating, (refer to the specification).

The instrument should notbe usedin explosive
orinflammable environments, although thereis
untikely to be a fire hazard due to the instrument
itself. However, arcing in faulty insulation,
sparking caused when making or removing
connections to equipment that has not been
properly de-energized, or discharge of
capacitance following tests, can allleadto
explosion orfire hazard.

ifitis suspected that the instrument’s protection
has been impaired, it must notbe used but
returnedto the manufacturer or his agentfor
checking. The protectionis likely to have been
impaired if, for example, the instrument shows
visible damage, or fails to perform the intended
measurements, or has been subjected to
prolonged storage under unfavourable
conditions, or has been subjected to severe
transport stresses.



OPERATION

PRECAUTIONS

1. Iftheinstrumentis not to be used fora long period

of timeitis advisable to remove the battery cells

toavoid any possible damage being caused by
leaking electrolyte.

Instruments used in dusty environments should

be stripped and cleaned periodically. This should

be done by a qualified instrument technician.

3. Theinstrument circuit contains static sensitive
devices. If the casing is opened for any reason, care
must be exercised in handling the printed circuit
board. This should be done in accordance with
DEF STAN59-98 and BS 5783, specifications for
handling electrostatic sensitive devices.

Note:— Ifthe casing is opened for any reason, this
will automatically invalidate any warranty
covering the instrument,

FITTING OR REPLACING BATTERY CELLS

The battery cells are housed in a compartment in the
base of the instrument. To change the cells, ensure
first that the instrument is not connected to any
external circuit and is switched off, then turn the
instrument over and use a screwdriver to remove the
battery cover securing screw {located at one end of
the base of the case). Lift off the battery compartment
cover and fit or replace the cells ensuring that they are
inserted with the correct polarity as marked in the
case moulding. Replace the cover and secure it with
its retaining screw.
12

DISPLAY INDICATORS

In addition to showing the measurement readings, the
display also indicates the following:—

l.ow Battery Voltage

The low battery voltage symbol is '~ and it appears
at the top left hand side of the disptay when the
battery cells need replacing. This should be done as

soon as the symbol first appears to avoid errors in the
readings.

Units of Measurement

The units of the measurement, either ‘MQ’, 'Q’ or V"

appear at the right of the display as soon as the

relevant function is selected.

Note:—- In each of the insulation test positions 'V’
appears first, and is replaced by ‘M€ when
the ‘Test’ button is pressed.

Over-range

The over-range indication appears if the instrument is
asked to measure an insulation resistance value or
continuity value above its maximum capability, i.e.
above 199,9 M or 1999 MQ or 199.9 O according to
the function selected.

The over-range indication is a "1’ as the left hand digit
with the rest of the display blank except for the
decimal point and units of measurement,

ircuit Fuse
?::gy(r:rlm':; —£3~' appears at the bottom left han(,i
side of the display to indicate that the instrument’s
fuse has ruptured. This will only occur when the e
terminals or test leads are open circuited, enherr?
continuity measuring posiuons is ;elgcted and tde .
"Test' button pressed. The faqlhty is incorporate has
means of automatically checking the validity of t ?
continuity range fuse. When the test Ieads are not
open circuit a random, cor_\sta_ntly changing reading is
given if the fuse is open circuit.

-by Indication o
%;:?heyselector switch in one of the continuity
positions but the ‘Test’ button not presseq, the
instrument is in the stand-by mode. The display "
indicates this by showing a ‘1" as the left hand dlg‘l(
with the remainder of the display completely blank.

i Itage Warning _ o
?;gehhi\g’;?\ vosl’tage warning is not a function of Fhe ||q[;nd
crystal display. Itis provided by a neon ||ght situate
just above the display itself. The neon will always y
illuminate, whether the instrument s on or off {an: |Ino
matter what range is selected), exiepshv;:en actually
i ion testing, if a voltage greater i )
i’an;:rlslli?nately 6?) V is present across the lnstrum?nt s
terminals. Thus a warning of a dz_an_gerous ex;tgme
high voltage is given vv_hether this is from a »I|ve
supply or from a capacitance charged up during an
insulation test.
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) DISPLAY INDICATORS
Vltoe?s f;?Od In addition to showing the m ) Open Circuit Fuse PRELIMINARY CHECKS
Jsed b s display also indicates the f easurement readings, the The symbol —E— appears at the bottom left hand To establish that there is no jeakage within the
Y e following:— side of the display to indicate that the instrument’s istrament itself, select the 1 /M@ position and,
s should Low Battery Voltage fuse has ruptured. This will only oceur when the with nothing connected to the terminals, press the on/
+is should The low battery voltage symbol is g}’ . terminals or test leads are 9pen,0'rCU'ted' either of the off button to switch on and then press and hold down
Jician at the top left hand side of th Od'xs —a— and it appears continuity measuring positions 1 s_elgcted and the the ‘Test' button. The display should show the over-
L st battery cells need replacing ?hilssprl\ay when the “Test' button pressed. The facility is incorporated as a range indication. If the dieplay gives a reading, be it
reason, care soon as the symbol first apbears tso ;):(I)(i:ldbe Sl 2 o automat\call\\//\(/:heck\ng oL erratic or stable, this Indicates 2 fabiiingn
ed circuit readings. errors in the continuity range fuse. When the test lea_ds are n_ot _ instrurmnent.
ce with open elieyitd e, consta_mly changing reading 1S inspect the test leads to see that they have no
atigns for "#I’?eltjnqtf Mfeas""ement given f the fuse is open circutt cracked or broken insulation and that they are clean
N its o ) i L
o e om ol nd s, oot L0 !
y warré tls relevant function is selectefzp /GBI I vthe selector switch b O of the continuity instrument. Ensure that the test lead clips are not
1137 Note:—- In each of the insulaﬁ i posmons bqt t.he Test’ button not pressec_i, e ltosuching ar;ything and press the ‘Test g)utton again
N apicais it andlis ronI test DOS}thns v !nst_rument isin the stgnd-by mode. The display The display should  dicate over-range as bEfore :
the Test bu'tto is replaced by "M(} when indicates this by showing a .'1' as the left hand digit howing that no leaka ‘< being caused by the t'est
nentin the nis pressed. with the remainder of the display completely blank. lseaods”z?wi:ti:g th: te%? l|eadsl tggcethir prgvides a
Is, ensure Over-range e A
10 any The OVer-?ange S - . High Voltage Warning E’\r:)rfaﬁ‘;r‘liz)gent test for leakage, butis somewhat
i the ot o et o insulart)i%iars if the instrument is The high voltage \_Narnin_g is not a function of ghe liquid = : )
remove the continuity value above its maxi”:esmance value or crystal display. Itis provided by a neon light situated ponn?ct the test lead clips together and press the
ne end of above 199,93 MQ or 1999 MQ lljgr)n capability, i.e. just above the display itself. The neon will always Test’ button again The result should be a zero
opaRtiment b Mkl or 199,9  according to iliuminate, whether the instrument is on of off (and no reading. This checks that the test leads do not
‘hat they are The over-ranae indi o matter what range is selected), except when actually possess a high resistance or are open Gircuit.
id in the with the r(;stgc?f 'tf;]dlcqtlon isa’1" as the left hand digit insulation testing, if a voltage greater than
are it with decimal point e display blank except for the approximately 60 V is present across the instrument's
point and units of measurement. terminals. Thus a warning of a dangerous external
high voltage is given whether this is froma “five"
supply or from a capacitance charged up during an 13

insulation test.



OPERATION

Turn the selector switch to either ‘Q+' or 'Q~', open
circuit the test leads and press the ‘Test' button.
Ensure that the open circuit fuse symbol does not
appear. If it does the instrument’s fuse must be
replaced.

Note:— The instrument is calibrated to read zero
ohms at the terminals on the continuity
ranges. This means that the test lead
resistance will always be included in any
measurement made. The lead resistance
itself will have to be deducted from the
measured value to obtain the true value.

REPLACING A FUSE

The continuity range fuse is located in a screw type
holder in the base of the instrument case. To change a
fuse ensure that the instrument is disconnected from
any external circuit, then use a screwdriver to remove
the fuseholder cap containing the fuse. Replace the
fuse and then fit and secure the cap back in the
hoider.
Note:— The fuse MUST be of the correct type and
rating, see the ”Specification”.

INSULATION TESTING

After connecting the test leads to the instrument and
carrying out the Preliminary Checks as detailed on
page 13, set the selector switch to the insulation
testing voltage required.

14

Having isolated the circuit to be tested connect the

test leads as follows:—

{a) Forinsulation tests toearth:—
Connectthe '+ test lead to earth, frame of the
equipment or cable sheath as appropriate for the
item being tested. Connect the '—" test lead to that
part of the circuit to be tested, e.g. the coreof a
cable.

(b} Forinsulation tests between cables:—
Connectatest lead to the core of each of the cables.

Note:— If the item to be tested is not de-energized,
the display will show the voltage present, and
the high voltage warning neon will illuminate,
as soon as both test leads have been
connected to the circuit. DO NOT press the
‘Test’ button until the voltage has been
removed i.e. until the voltmeter reads zero.

Switch the instrument on and press and hold the

‘Test’ button. The insulation resistance will be

indicated on the display.

if a capacitive circuit is tested the displayed reading
will initially be near zero and then increase gradually to
its final steady value as the capacitance is charged up
to the output voltage of the instrument.

Capacitive circuits automatically discharge through the
instrument when the ‘Test’ button is released. The
discharging voltage will be shown on the display. Wait
a few moments for the voltage to fall to zero before
disconnecting the test leads.

If several successive over-range indications are
obtained, connect the two farther ends of the test
|eads together and carry out another check of t'he
leads. A zero reading should result which confirms
that the leads are not disconnected or b_roken and
therefore the insulation resistance readings are
correct.

CONTINUITY TESTING
With the leads connected to the ipstrument_, apd
having tested them as described in the’Prelllmlhfjlt\/
Checks, sei the selector switch to the "Q.+" position.
With the circuit under test isolated, connfact the leads
across the appropriate points. Pres§ th_e Test’ button
and note the resistance reading as indicated on the
?\lﬁi):yr The resistance of the test leads is m.cluded in
the reading, therefore their own resistance
should be measured and deducted from the
displayed value to give the true value.
cessary repeat the continuity test with the
‘sfeT:ctor Sv?/itchpset to the 'Q~" position. The effects of
any stray e.m.fs.in the circuit under test may t_hen be
negated by taking the average of the two readings.
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e

f several successive over-range indications aré
obtained, connect the two farther ends of the test
leads together and carry out another check of the
\eads. A zero reading should result which confirms
that the leads are not disconnected oF broken and
therefore the insulation resistance readings are
correct.

CONTINUITY TESTING

With the leads connected to the instrument, and

having tested them as described in the Preliminary

Checks, set the selector switch to the ‘Q+' position.

With the circuit under test isolated, connect the leads

across the appropriate points. Press the ‘Test button

and note the resistance reading as indicated on the
display.

Note:— The resistance of the test leads is included in
the: reading. therefore their own resistance
should be measured and deducted from the
displayed value to give the true value.

If necessary repeat the continuity test with the

selector switch set to the 'Q—" position. The effects of

any stray e.m.ts. inthe circuit under test may then be
negated by taking the average of the two readings.

VOLTAGE MEASUREMENT

The voltage measuring function of the instrument is
effective whenan insulation range is selected, the
Test' button not pressed and the "On/Off’ button in
the ‘On’ position. Therefore, as soon as the test leads
are connected to the item under test, any voltage
present will be immediately shown. Thus an indication
is given that the item has not been completely de-
energized.
The instrument may pbe used directly as a voltmeter
with a0 —600Vac.or d.c. range. It also monitors the
discharging voltage when the ‘Test’ button is released
following an insulation teston a capacitive item, €.0. 8
power cable. It shows when the voltage has decayed
to zero and therefore when it is safe to remove the
test leads.



OPERATION

GUARD TERMINAL

The guard terminal ‘G’ is provided to minimise the
effegts of surface leakage currents on the resistance
readings vyhen carrying out insulation tests. Durin
cable testing, for example, a leakage path n;1ay exizt
between the bared conductor and the external
\&;\f)eathlng due to dirt or moisture contamination

o h':ere this possibly exists, particularly when testing at
igher voltages, a bare conductor may be bound
E’g‘glr(;tlr arolund the insulation and connected by the
diagraen:tb;z;(ivté the guard terminal as indicated in the

EOVETInG outer shaathin
g Jeakage path  cable core

to '+ terminal to ‘G’ terminal

to ‘=" terminal

Error When Guard is Used
The percentage error when the guard is used is given

by:—

o .
% Error = provided R, and R, are >>2 kQ

Rx
5R, R,
where in the diagram below

EX = the unknown resistance being measured (MQ)

= fh(]a leakage resistance of '+’ terminal to
G’ terminal (MQ)

R, = ’th(‘a leakage resistance of '’ terminal to
G' terminal (MQ)}

-0

GO

MODE D’EMPLOI

AVERTISSEMENTS

1. Lecircuitavérifier doit étre mis hors tension et
isolé avant de réaliser des liaisons pour des
mesures d'isolementou de continuité.La
fonction voltmetre de I'appareil peut étre
utilisée pour vérifier gue le circuitesthors
tension. Il est recommandé d'utiliser des
cordons avec pointes munies de fusibles pour
effectuer des mesures de tension sur des circuits
pouvant présenterune énergie importante {E]
tension max des cordons est 440 C.AIt.).
L’affichage indiguera zéro sile circuitesthors
tension.

2. Nepasenfoncer le bouton ‘Test' si, lorsque
|'’appareil étant relié a une structure, lalampe
néon indicatrice de présence de haute tension
s'allume. Le néon s'allume en cas de présence
de haute tension dangereuse. Cette tension doit
atre supprimée avant de réaliser tout essai. Ne
paschanger la positiondu commutateur de
sélection en présence detension externe.

3. Nepastoucherle circuit pendantune mesure
d'isolerment.

4. Aprésunemesure d'isolement, il faut attendre
quelecircuitse déchargedans I'appareil avant
de débrancherles cordons. Latension de
décharge estco ntrolée par le voltmetre.
Letemps de décharge estinférieur 3 2 secondes
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TESTING TECHNIQUES

TESTING TECHNIQUES

DESIRABILITY OF INSULATION TESTING

The safety of electrical installations and apparatus
depends on the condition of the insulation. Itis
essential that this is thoroughly checked when new
equipment is installed, whilst being subjected to a
voltage high enough to break through any mechanical
flaws arising from manufacture or installation.

It is also desirable, in order to avoid interruptions or
breakdowns, that tests on the condition of the
installation and equipment are made from time to time
to ensure that deterioration is not occurring because
of the accumulation of dirt or damp, or caused by
mechanical factors of wear or breakage.

In every case the insulation resistance can be
measured very simply by using the MEGGER® Tester.

In dealing with faults in electrical equipment, the
location of a circuit discontinuity will often reveal the
site of a breakdown in insulation which is often
responsible for the final fault. By using the
instrument’s *€)’ function, circuit and earth continuity
can be tested and any unsatisfactory joints or contacts
can be measured, traced and corrected.

PREVENTIVE MAINTENANCE

It is good practice to make regular tests of the
insulation resistance of all large machinery and thus
detect any incipient faults. When the tests are entered
in the logbook a considerable variation between test
results will be noted.

It is therefore important to test under similar

conditions each time and to note the current weather
status.

Damp weather — or damp conditions of use or
storage — can cause large reductions in insulation
resistance. Drying out by heat or by running for a
period, should give a more consistent and appropriate
insulation resistance value.

A counter effect to that above occurs because the
insulation resistance of the varnishes used in the
construction of machine windings becomes lower
when hot than when cold. Thus for constant
comparisons the temperature of the machine under
test should also be noted.

The best plan is regularly to make the time for testing
a machine as soon as possible after it has been shut
down. The insulation resistance is then likely to be at
its lowest operational vatue. This then would become
the figure which would show any continuing
mechanical depreciation or potential insulation
breakdown.

If the machine stands idle in humid conditions a worse
picture might well apply but this would normally be
assumed to be safe during the running up to
temperature, provided that the resistance at working
temperature remained unchanged.

For fractional horse power generators and motors, the
British Standard Specification No. 170 states that the
insulation resistance should not be less than 1 MQ
when tested at 500 V.

TESTING MOTORS AND GENERATORS

-

N

>

&)

~

. Disconnect the equipment from the supply by

opening the main switch and removing the main
fuses.

. Join together BOTH terminals on the motor side

of the double pole main switch.

. With a contactor operated starter where all the lines

to the motor are disconnected at 'off' itis necessary
to make tests to earth on both the incoming and
outgoing terminals of the starter.

Connect the '+ testlead to earth using the frame
of the motor.

. Using the '—" test lead measure the resistance of

each part of the circuit in the usual way. If the value
is unsatisfactory then separate testsin starter,
motor and cables must be carried outtolocate the
defect.

If the motor itselfis suspect, disconnectits supply
cables and with one lead connected to the frame
carry out the following tests:

. Test with the armature and field windings

connected together.

. Test with the brushes lifted from contact with the

commutator.

. Teston the armature only, section by section.
. Ifallresistances are low the fault can usually

be remedied by complete and careful cleaning of
the machine. Equipment that has been in service
for a period can accumulate metallic, or other
conducting, dust especially when mixed with oil
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conditions each time and to note the current weather
status.

Damp weather — or damp conditions of use or
storage — can cause large reductions in insulation
resistance. Drying out by heat or by running for a
period, should give a more consistent and appropriate
insulation resistance value.

A counter effect to that above occurs because the
insulation resistance of the varnishes used in the
construction of machine windings becomes lfower
when hot than when cold. Thus for constant
comparisons the temperature of the machine under
test should also be noted.

The best plan is regularly to make the time for testing
a machine as soon as possible after it has been shut
down. The insulation resistance is then likely to be at
its lowest operational value. This then would become
the figure which would show any continuing
mechanical depreciation or potential insulation
breakdown.

If the machine stands idle in humid conditions a worse
picture might well apply but this would normally be
assumed to be safe during the running up to
temperature, provided that the resistance at working
temperature remained unchanged.

For fractional horse power generators and motors, the
British Standard Specification No. 170 states that the
insulation resistance should not be less than 1 M{1
when tested at 500 V.

TESTING TECHNIQUES

TESTING MOTORS AND GENERATORS

1. Disconnect the equipment from the supply by
opening the main switch and removing the main
fuses.

2. Join together BOTH terminals on the motor side
of the double pole main switch.

3. With a contactor operated starter where all the lines
to the motor are disconnected at "off' itis necessary
to make tests to earth on both the incoming and
outgoing terminals of the starter.

4. Connectthe ‘+ testlead to earth using the frame

of the motor.

. Using the ‘' —’ test lead measure the resistance of
each part of the circuitin the usual way. If the value
is unsatisfactory then separate testsin starter,
motor and cables must be carried out tofocate the
defect.

If the motor itse!f is suspect, disconnect its supply
cables and with one lead connected to the frame
carry out the following tests:

Test with the armature and field windings
connected together.

8. Test with the brushes lifted from contact with the
commutator.

9. Teston the armature only, section by section.

10. If all resistances are low the fault can usually
be remedied by complete and careful cleaning of
the machine. Equipment that has been in service
for a period can accumulate metallic, or other
conducting, dust especially when mixed with oil

o1

o

~

from bearings etc. The leakage paths from such
deposits are eliminated by thorough cleaning.

TESTING WIRING INSTALLATIONS IN BUILDINGS
IEE Wiring Regulations

Extracts from the British IEE Regulations for Electrical
Installations in Buildings (15th. Edition), where they
appertain to Insulation and Continuity tests, are given
below.

Continuity of ring final circuit conductors

Regulation 613-2. A test shall be made to verify the
continuity of all conductors (including the protective
conductor) of every ring final circuit (see Item 2 of
Appendix 15).

Continuity of protective conductors

Regulation 613-3. Every protective conductor shall be
separately tested to verify that it is electrically sound
and correctly connected. This test shall include all
conductors and any extraneous conductive parts used
for equipotential bonding {see Item 3 of Appendix 15).

Appendix 15 item 2.
Continuity of ring final circuit conductors

Method 1
The continuity of each conductor of the ring circuit,

including the protective conductor, is measured
35



between the two ends of the conductor before
completion of the ring. The resistance values are
noted.

After connection of the two ends of each condugctor to
complete the ring, the resistance is measured
between the corresponding distribution board terminal
and the appropriate terminal or contact at the outlet
nearest to the midpoint of the ring, using a suitable
test lead. The resistance value is noted and the
resistance value of the test lead is deducted from this.
The resulting value should be approximately one
quarter of the corresponding value obtained before
completion of the ring.

Method 2

The continuity of each conductor of the ring circuit,
including the protective conductor, is measured
between the two ends of the conductor before
completion of the ring. The resistance values are
noted. After completion of the ring, the various
conductors of the circuit are all bridged together at the
point nearest to the midpoint of the ring. The
resistance is then measured between the phase and
neutral terminal at the origin of the circuit in the
distribution board, when the value obtained should be
approximately one half of the value for either the
phase or the neutral conductor before completion of
the ring.

Where the protective conductor isin the formof a
36

ring, the resistance is then measured between the
phase and earth terminals at the origin of the circuit.
The value obtained should be the sum of one quarter
of the value originally obtained for the phase
conductor and one quarter of the value originally
obtained for the protective conductor.

Appendix 15 item 3.
Continuity of protective conductors and
equipotential bonding

The initial tests to be applied to protective conductors
are intended to verify that the conductors are
electrically sound and correctly connected, before the
installation is energized and before any other tests
involving these conductors are made. The test is
made with a voltage not exceeding 50V a.c. ord.c.
and at a current approaching 1,5 times the design
current of the circuit under test, except that the
current need not exceed 25 A. For a.c. the current
shall be at the frequency of the supply. Ifad.c. test is
used, itis to be verified by inspection throughout the
length of the protective conductor that no inductor is
incorporated. Where the protective conductor is not
steel conduit or other steel enclosure the requirement
concerning the test current does not apply and a d.c.
ohmmeter may be used. It is often more convenient if
a hand generator or other portable device is used
rather than a transformer fed from the supply, as in
this event the live conductors of the various circuits,
whilst disconnected from the supply, may be

TESTING TECHNIQUES

connected for purpose of test 1o the consumer's
earthing terminal and the test can be made between
the phase conductor and the protective conductor at
each individual point, such as a socket outlet.

Insulation resistance

Regulation 613-5. The tests described in Regulations
£13.6 to 613-8 shall be made before the installation is
permanently connected to the supply. For these tests
large installations may be divided into groups of
outlets, each containing not less than 50 outlets. For
the purpose of this regulation the term ‘outlet’
includes every point and every switch except thata
socket outlet, appliance oF luminaire incorporating a
switch is regarded as one outlet. A d.c. voltage not
less than twice the normal voltage of the circuit
concerned (r.m s. value forana.c. supply) shall be
applied for the reasurement of insulation resistance,
provided that the test voltage need not exceed 500V
d.c. for installations rated up to 500V, or 1000 Vd.c.
for installations rated above 500 V up to 1000 V.

Regulation 613-6. When measured with all fuse links
in place, all switches {including, if practicable, the main
switch) closed and, except for TN-C systems, all poles
or phases of the wiring electrically connected
together, the insufation resistance to Earth shall be not
jess than 1 megohm.
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ring, the resistance is then measured between the
phase and earth terminals at the origin of the circuit.
The value obtained should be the sum of one quarter
of the value originally obtained for the phase
conductor and one quarter of the value originally
obtained for the protective conductor.

Appendix 15 ltem 3.
Continuity of protective conductors and
equipotential bonding

The initial tests to be applied to protective conductors
are intended to verify that the conductors are
electrically sound and correctly connected, before the
installation is energized and before any other tests
involving these conductors are made. The test is
made with a voltage not exceeding 50V a.c. or d.c.
and at a current approaching 1,5 times the design
current of the circuit under test, except that the
current need not exceed 25 A. For a.c. the current
shall be at the frequency of the supply. If ad.c. testis
used, it is to be verified by inspection throughout the
length of the protective conductor that no inductor is
incorporated. Where the protective conductor is not
steel conduit or other steel enclosure the requirement
concerning the test current does not apply and a d.c.
ohmmeter may be used. Itis often more convenient if
a hand generator or other portable device is used
rather than a transformer fed from the supply, as in
this event the live conductors of the various circuits,
whilst disconnected from the supply, may be

TESTING TECHNIQUES

connected for purpose of test to the consumer’s
earthing terminal and the test can be made between
the phase conductor and the protective conductor at
each individual point, such as a socket outlet.

Insulation resistance

Regulation 613-5. The tests described in Regulations
613-6 to 613-8 shall be made before the installation is
permanently connected to the supply. For these tests
large installations may be divided into groups of
outlets, each containing not less than 50 outlets. For
the purpose of this regulation the term ‘outlet’
includes every point and every switch except that a
socket outlet, appliance or luminaire incorporating a
switch is regarded as one outlet. A d.c. voltage not
less than twice the normal voltage of the circuit
concerned (r.m.s. value for an a.c. supply) shall be
applied for the measurement of insulation resistance,
provided that the test voltage need not exceed 500V
d.c. for installations rated up to 500 V, or 1000V d.c.
for installations rated above 500 V up to 1000 V.

Regulation 613-6. When measured with all fuse links
in place, all switches (including, if practicable, the main
switch) closed and, except for TN-C systems, all poles
or phases of the wiring electrically connected
together, the insulation resistance to Earth shall be not
less than 1 megohm.

Regulation 613-7. When measured between all the
conductors connected to any one phase or pole of the
supply and, in turn, all conductors connected to each
other phase or pole, the insulation resistance shall be
not less than 1 megohm. Wherever practicable, so
that all parts of the wiring may be tested, all lamps
shall be removed and all current-using equipment shall
be disconnected and all local switches controlling
lamps or other equipment shall be closed. Where the
removal of lamps and/or the disconnection of current-
using equipment is impracticable, the local switches
controlling such lamps and/or equipment shall be
open. Particular attention shall be given to the
presence of electronic devices connected in the
installation and such devices shall be isolated so that
they are not damaged by the test voltage.

Regulation 613-8. Where equipment is disconnected
for the tests prescribed in Regulations 613-6 and 613-7,
and the equipment has exposed conductive parts
required by these Regulations to be connected to
protective conductors, the insulation resistance
between the exposed conductive parts and all live
parts of the equipment shall be measured separately
and shall comply with the requirements of the
appropriate British Standard for the equipment. \f
there is no appropriate British Standard the insulation
resistance shall be not less than 0,5 megohm.

Note:— Earth continuity conductors are also subject

1o earth fault loop impedance tests — 97



SETTING-UP PROCEDURE

38

Regulation 613-15.

Residual Current Circuit Breakers
incorporated into installations are subject to
tests — Regulation 613-16.

Earth electrodes included in installations are
subject to tests — Regulation 613-4.
Recommended MEGGER® testers for these
purposes are 15, CBT2 and DET3.

The basic setting-up procedure for the BMD3
Insulation Tester is detaited below. Itis however
important that only a qualified technician, who is
aware of the hazards involved when dealing with a
circuit which produces high voltages, be employed to
service the instrument.
The instrument has intemal capacitors which may
retain charge under fault conditions. These become
exposed when the instrument casing is opened up.
Note:— (i) Opening the casing will automatically
invalidate any warranty covering the
instrument unless carried out by the
manufacturer or one of his approved
agents {see page 23).
(i) Fit new battery cells before commencing
the setting-up procedure.
{iii) The instrument circuit contains static
sensitive devices.

1. Up-range setting

Select the '1 kV MQ' range. Set the potentiometer
R81 fully clockwise (viewed from the front of the
instrument). Connect a 180 MQ resistor (able to
withstand 1 kV) to the '+’ and ‘—' terminals. Press the
‘Test' button and the display should show 180,0.
Adjust R81 until the reading changes up-range 1o
about 180.

2. Voltage function setting

Select the '1 kV MQ' range. Connect a source of 600 Vv
d.c. tothe '+ and '— terminals. Without pressing the

SETTING-UP PROCEDURE

“Test’ button adjust R82 until a reading of 600 is
obtained. Reverse the polarity of the supply and check
that the reading is 800 * 4 digits. Check that on each
test voltage range the reading is within = 5 digits at
300V d.c. and within + 9 digits at 600 V d.c. and 600 V
a.c. at 50 Hz.

3. Insulation ranges

By connecting suitable resistors to the "+’ and '—’
terminals, check that on each test voltage range the
readings are within the accuracy shown in the
specification. The reading when the terminals are
short circuited should be checked, other suitable
resistor values might be 1,5 M€, 15 M@, 150 MQ and
1500 MQ. Ensure that the resistors used can
withstand the voltage applied to them and that their
value tolerance is very small compared with the
instrument’s accuracy.

4. Output characteristics

Using a high impedance voitmeter (1 GQ min.) check
that the open circuit voltage on each test voltage
range is within the specified accuracy. Check that at

1 kV test voltage and 1 MQ load the terminal voltage is
1000 V min., similarly at 500 V test voltage and 500 k
load the terminal voltage is 500 V min., at 250 V test
voltage and 250 k() load the terminal voltage is 250V
min. and at 100 V test voltage and 100 k€ load the
terminal voltage is 100 V min. Check also that, for
each test voltage, with the terminals short circuited
the short circuit current is 1,2 mA £ 10%.
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The basic setting-up procedure for the BMD3
Insulation Tester is detailed below. It is however
important that only a qualified technician, who is
aware of the hazards involved when dealing with a
circuit which produces high voltages, be employed to
service the instrument.

The instrument has internal capacitors which may
retain charge under fault conditions. These become
exposed when the instrument casing is opened up.

Note:— (i) Opening the casing will autormatically
invalidate any warranty covering the
instrument unless carried out by the
manufacturer or one of his approved
agents (see page 23).

(ii) Fit new battery cells before commencing
the setting-up procedure.

{iii) The instrument circuit contains static
sensitive devices.

1. Up-range setting

Select the "1 kV MQ' range. Set the potentiometer
R81 fully clockwise {viewed from the front of the
instrument). Connect a 180 M resistor {able to
withstand 1 kV) to the '+ and '~ terminals. Press the
‘Test’ button and the display should show 180,0.
Adjust R81 until the reading changes up-range to
about 180.

2. Voltage function setting
Select the "1 kV M)’ range. Connect a source of 600 V
d.c. to the "+’ and "=’ terminals. Without pressing the

SETTING-UP PROCEDURE

‘Test button adjust R82 until a reading of 600 is
obtained. Reverse the polarity of the supply and check
that the reading is 600 =+ 4 digits. Check that on each
test voltage range the reading is within + & digits at
300V d.c. and within % 9 digits at 600 V d.c. and 600 V
a.c.at 50 Hz.

3. Insulation ranges

By connecting suitable resistors to the "+"and "=’
terminals, check that on each test voltage range the
readings are within the accuracy shown in the
specification. The reading when the terminals are
short circuited should be checked, other suitable
resistor values might be 1,5 M{2, 15 M{2, 160 MQ and
1500 MS2. Ensure that the resistors used can
withstand the voltage applied to them and that their
value tolerance is very small compared with the
instrument's accuracy.

4. Output characteristics

Using a high impedance voltmeter {1 GQ min.) check
that the open circuit voltage on each test voltage
range is within the specified accuracy. Check that at

1 kV test voltage and 1 MQ load the terminal voltage is
1000 V min., similarly at 500 V test voltage and 500 k)
load the terminal voltage is 500 V min., at 260 V test
voltage and 250 k() load the terminal voltage is 250 V
min. and at 100 V test voltage and 100 kQ load the
terminal voltage is 100 V min. Check also that, for
each test voltage, with the terminals short circuited
the short circuit current is 1,2 mA £ 10%.

5. Continuity ranges

By connecting suitable resistors to the '+ and '—'
terminals, check that the readings on both the "Q+’
and 'QQ—" ranges are within the accuracy shown in the
specification. The reading when the terminals are
short circuited should be checked, other suitable
resistor values might be 10 {2 and 100 Q. Ensure that
the resistor value tolerance is small in comparison
with the instrument’s accuracy. On these two ranges
the voltage on open circuit should be 4,3V + 0,3V
and the current on short circuit should be 215 mA

+ 10 mA.

6. () standby

Select the 'Q+' range. With the ‘Test’ button not
pressed the display should indicate over-range with no
units or decimal point.

7. Fuse symbol

Select the 'Q+' range and remove the fuse. With the
terminals open circuit press the ‘Test’ button and
check that the fuse symbol appears on the display.

8. Low battery

Replace the battery cells with a d.c. power supply. The
low battery voltage symbol should appear on the
display when the supply voltage is reduced from its
nominal value of 9V10 6,5V £ 0,3 V.

9. Guard terminal

Select the '100 V MQ' range. Connect an ohmmeter
between the ‘=" and "G’ terminals (positive lead to the
‘—"terminal). With the instrument switched on the
ohmmeter should read 1,58 k2 to 2,42 k€. 39



INSTRUMENT REPAIRS AND SPARE PARTS

The manufacturer’s service and spare parts
organisation for MEGGER® instruments:—

MEGGER INSTRUMENTS LIMITED,
Archgliffe Road,

Dover,

Kent CT17 9EN,

England.

Tel: Dover (0304} 202620

Fax: Dover (0304) 207342

Telex: 96283 Avomeg G

Approved Repair Companies

A number of independent instrument repair
companies in the U K. have been approved for repair
work on most MEGGER® instruments, using genuine
MEGGER® spare parts. Their names and addresses
are listed in the Warranty Card supplied with each new
instrument.
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Overseas

Instrument owners outside Great Britain should
consult the Appointed Distributor/Agent for their
country regarding spare parts and repair facilities. The
Distributor/Agent will advise on the best course of
action to take.

1 returning the instrument to Britain for repair, it
should be sent, freight pre-paid, to the address shown
opposite. A copy of the Invoice and of the Packing
Note should be sent simultaneously by airmail to
expedite clearance through the U.K. Customs.

A repair estimate showing freight return and other
charges will be submitted to the sender, if required,
before work on the instrument COMMENCES.

NEW MEGGER® INSTRUMENTS ARE
GUARANTEED FOR 12 MONTHS FROM THE DATE
OF PURCHASE BY THE USER.

COMPONENTS LIST

Main p.c.b. R29 Resistc
R1 Resistor 432kQ+1%  025W R30 Resistc
R2 Resistor 100kQ+1%  0,25W R31 Resistc
R3 Resistor 33kQ+1%  0.25W R32 Resistt
R4 Resistor 2,1kQ+1%  0.25W R33 Resistc
R5 Resistor 10kQ+5% 500V R34 Resist
R6 Resistor 10k 1RV R35 Resistc
R7 Resistor aMQ+0,1% 1kV R36 Resists
RS Resistor 1MQ+1%  0,25W R37 Resist:
RY Resistor 220kQ%5% 0,56W

R10 Resistor 220kQ+5%  05W RN1 Resist
R11 Resistor 1MQ+5%  0B5W RN2 Resist
R12 Resistor 390kQ+5%  TW RN3 Resist
R13 Resistor 100kQ+1%  0,25W RN4 Resist
R14 Resistor 82MQO+10% 1kV

R15 Resistor 1MQ+1%  0,25W C1 Capac
R16 Resistor 1,167 M01£0,25% 1kV C2 Capac
R17 Resistor 47Q+5%  25W C3 Capac

R18 Resistor 4320+1%  0,26W C4  Capac

R19 C5 Capac

R20 Resistor 100kQ+1%  0,25W C6 Capac

R21 Resistor 100kQEt1%  0,256W C7  Capac

R22 Resistor 100kQ£t1%  0,256W C8 Capa

R23 Resistor 120kQ+1%  0.25W C9 Capa

R24 Resistor 300kQ+1%  0,25W C10 Capa

R?5 Resistor 470Q+1%  0.25W C11 Capa

R26 Resistor 100kQ+1%  0,28W C12 Capa

R27 Resistor 1kQ*£1% 0.25W

R28 Resistor 10kQ+0,25% 0,25W
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Overseas

Instrument owners outside Great Britain should
consult the Appointed Distributor/Agent for their
country regarding spare parts and repair facilities. The
Distributor/Agent will advise on the best course-of
action 1o take.

If returning the instrument to Britain for repair, it
should be sent, freight pre-paid, to the address shown
opposite. A copy of the Invoice and of the Packing
Note should be sent simultaneously by airmail to
expedite clearance through the U.K. Customs.

Arepair estimate showing freight return and other
charges will be submitted to the sender, if required,
before work on the instrument commences.

NEW MEGGER® INSTRUMENTS ARE
GUARANTEED FOR 12 MONTHS FROM THE DATE
OF PURCHASE BY THE USER.

COMPONENTS LIST

Main p.c.b.

R1
R2
R3
R4
R5
R6
R7
R8
R9

Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

R10 Resistor
R11 Resistor
R12 Resistor
R13 Resistor
R14 Resistor
R15 Resistor
R16 Resistor
R17 Resistor
R18 Resistor

R19

R20 Resistor
R21 Resistor
R22 Resistor
R23 Resistor
R24 Resistor
R25 Resistor
R26 Resistor
R27 Resistor
R28 Resistor

432k 1%
100kQ+1%
33k0*+1%
2,1kQ*+1%
10kQ+5%
10kQ
IMO+0,1%
1MQx1%
220kQ+5%
220kO0+5%
1MQ£5%
390kN+5%
100kQ+1%
82MQO+10%
TMQE1%
1,167 MQ+0,25%
4,70+5%
432Q+1%

100k2+1%
100k0+1%
100kOD+1%
120k 1%
300kQ+1%
4700+1%
100kQ£1%
1kQE1%
10kQ+0,25%

0,25W
0,25W
0,25W
0.25W
500V
TkV
TkV
0,25W
0.5W
05W
0.5W
TW
0,256W
1kV
0.25W
TkV
25W
0,25W

0,25W
0.25W
0.25W
0,25W
0,25W
0.25W
0,25W
0,25W
0.26W

R29 Resistor
R30 Resistor
R31 Resistor
R32 Resistor
R33 Resistor
R34 Resistor
R35 Resistor
R36 Resistor
R37 Resistor

RN1 Resistor network
RN2 Resistor network
RN3 Resistor network
RN4 Resistor network

C1  Capacitor
C2 Capacitor
C3 Capacitor
C4  Capacitor
C5 Capacitor
C6 Capacitor
C7 Capacitor
C8 Capacitor
C9  Capacitor
C10 Capacitor
C11 Capacitor
C12 Capacitor

90kQ:+0,25% 0,26 W
26,7 kQ+0,25% 0,25W
100+0,25% 0.5W

1kQ 1kv
1k +5% W
100kQ+1% 0,25W
100kQ+1% 0,25W
TMQ*+1% 0,25W
100kQ+1% 0,25W
part no. 6280-254
partno. 6180-316
partno. 6180-317
part no. 6180-318
4,7uF 40V electrolytic
470 pF
100uF 10V electrolytic
0.01uF 1kv
0. 1uF 1kv
0.1 uF 160V
47 nF
1T uF
TuF
10 uF electrolytic
470uF 18V electrolytic
0,47 uF
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D1
D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12

TR1

IC1
1C2
IC3
IC8
1C9

N1
N2

iR

Zenerdiode
Zenerdiode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode

to D16 Diodes

Transistor

Integrated circuit
Integrated circuit
toIC7 Integrated circuits
Integrated circuit
Integrated circuit

Neon
Neon

Transformer

TFH1 Thick film hybrid
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ICL8069
BZX79C27V
1N4148
BA159
BA159
1N4148
1N4148
BZVv48C6V8
BZv48C6V8
1N4148
1N4007
1N4148

VNO300M
ICL7811
TLC27M2CP
CMQOS4062

TLC27M2CP
LM317T

partno.6231-220

partno. 6180-203

RL1 Relay6V

FS1 Fuse 500 mA 440V ceramic
FS2 Fuse 3,15 Aceramic

B1 Battery6x1,5VcellsIECLR6

Display p.c.b.

R50 Resistor

R51 to R64 Resistors
R65 Link

R66 Resistor

R67 to R70 Resistors
R71 Resistor

R72 to R77 Resistors
R78 Resistor

R79 Resistor

R80 Resistor

R81 Potentiometer
R82 Potentiometer
R83 Resistor

R84 Resistor

R85 Resistor

R86 Resistor

10kQ£1%
100kQ+1%

180kQ+1%
100kQ+1%
82,5kQ+1%
100kQ+1%
TMQE1%
TMQE1%
1kQ+£1%
1k
1kQ
15kQ+1%
53.6kQ£1%
1,2kQ+1%
24 kQ+1%

0,25W
0,26 W

0.25W
0,25W
0,25W
0.25W
0,25W
0.25W
0,25W

0,25W
0.25W
0,25W
0,26 W

COMPONENTS LIST

C20 Capacitor
C21 Capacitor
C22 Capacitor
C23 Capacitor
C24 Capacitor
C25 Capacitor
C26 Capacitor
C27 Capacitor
C28 Capacitor
C29 Capacitor
C30 Capacitor
C31 Capacitor
C32 Capacitor
C33 Capacitor
C34 Capacitor

D20
D26
D27
D28
D29

to D25 Diodes
Diode
Diode
Diode
Diode

TR10 Transistor
TR11 Transistor

0,1 uF
0,1 uF
220 pF
220 pF
2.2nF
2.2nF
47 pF
0,47 uF
0.1uF
1uF
0,47 uF
0,47 uk
0.47 uF
220nF
470 pF

1N4148
1N3595
1N3595
1N4148
1N4148

BD437
BC213

IC12 Integrat
IC13 integrati
IC14 Integrat
IC15 Integrat.
IC16 Integrat
IC17 Integrat
IC18 Integrat:
IC19 Integrat
IC20 Integrat
IC21 Integrat
1C22 Integrat

LCD LiguidC

SW2 Switch
SW3 Switch



L8069
7X79C27V
14148
2159
A159
14148
{4148
VABCEVS
V48C6V8
14148
14007
14148

{0300M
L7611
C27m2CP
V0S4052

C27M2CP
A317T

rtno.6231-220

rtno. 6180-203

RL1 Relay6V

FS1  Fuse 500 mA 440V ceramic
FS2 Fuse3,15Aceramic

B1 Battery6x1,5VcellsIECLR6

Display p.c.b.

R50 Resistor

R51 to R64 Resistors
R65 Link

R66 Resistor

R67 to R70 Resistors
R71 Resistor

R72 to R77 Resistors
R78 Resistor

R79 Resistor

R80 Resistor

R81 Potentiometer
R82 Potentiometer
R83 Resistor

R84 Resistor

R85 Resistor

R86 Resistor

10kQ+1%
100kQ£1%

180kOQ+1%
100k £1%
82,5kQ+1%
100k 1%
TMO2+1%
TMOQ+E1%
1kQ£1%
1kQ2
1kQ
15k +1%
53,6kQ+1%
1.2kQ+1%
24 k1%

0.26W
0,25W

0.25W
0.256W
0.25W
0,25W
0,26W
0.25W
0,26W

0,26 W
0.25W
0,26 W
0.25W

COMPONENTS LIST

C20 Capacitor
C21 Capacitor
C22 Capacitor
C23 Capacitor
C24 Capacitor
C25 Capacitor
C26 Capacitor
C27 Capacitor
C28 Capacitor
C29 Capacitor
C30 Capacitor
C31 Capacitor
C32 Capacitor
C33 Capacitor
C34 Capacitor

D20 to D25 Diodes
D26 Diode
D27 Diode
D28 Diode
D29 Diode

TR10 Transistor
TR11 Transistor

0,1 uF
0,1 uF
220 pF
220 pF
2.2nF
2,2nF
47 pF
0,47 uF
0,1 uwF
TuF
0,47 uF
0,47 uF
0,47 nF
220nF
470 pF

1N4148
TN3595
1N3595
TN4148
1N4148

BD437
BC213

IC12
IC13
IC14
IC15
IC16
IC17
IC18
1C19
IC20
IC21
IC22

LCD

SW2
SW3

Integrated circuit
Integrated circuit
Integrated circuit
Integrated circuit
Integrated circuit
Integrated circuit
Integrated circuit
Integrated circuit
Integrated circuit
Integrated circuit
Integrated circuit

Liquid Crystal Display

Switch
Switch

A/DICL7106CPL
MC14070BCP
MC14071BCP
MC14070BCP
MC14071BCP
MC14081CP
MC14001BCP
MC14073CP
MC14071BCP
MC14013BCP
MC14081CP

partno. 6480-027

partno. 25975-042
partno. 256975-043
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¥ | MEGGER
INSTRUMENTS
LIMITED

Archliffe Road Dover Kent CT17 9EN England Tel: 0304 202620 Fax: 0304 207342 Telex: 96283 Avomeg G

This instrument is manufactured in the United Kingdom.
The company reserves the right to change the specification or design without prior notice.
MEGGER is the registered Trade Mark of MEGGER INSTRUMENTS LIMITED.

This data uses the comma as the decimal marker to align with general European usage.
The instrument case design is registered.

Copyright ©, MEGGER INSTRUMENTS LIMITED, 1988

Part No 6171-338 Edition 2 Printed in England SL/0,2k/8T

[FiegzER]

An AVO INTERNATIONAL company



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page20
	page21
	page22
	page23
	page24
	page25
	page26
	page27
	page28

