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Disassembly

Important

s Remcval cI the printad circult fcasi must ke dene cEXESUlly o
BVOoLE SCEaTShiag The 1LIgids 87 The display winmdows

e De pox igsa The '"O' rine on the ICTarv switch sikaft.

3. IZ the tarmiral leads need tc e unscldéerad, slug in the tast
i2ads (Tc act as & neat sink) and cerIsram tThe cperaticn as
guickly as zessikls to aveoid dis::r:;:g the plastic aculdings.

Procedure

Remcve all fcocur scraws.
Remcve fat<ary compartient cover, bat=arias and gaskat,
Remcve back ccver.

in the cancxse ¢f The heard Chere is a yallow plastic gab (1) . Remcve
the securing wedge tehind the tab. Push zhs tab sidewavs ancd usi“g a
screwdriver, lever the bhecard away fXrcm The case at (2) until the range
selector knok falls off, (Don'c Worry atcut damaging the switch, ks

remember ncot Tc scratch the window).

14
’
.

g
s _
: = euhe__hh_LL__
| l = DC NOT REMovE SCEEW
1
=
—
\

Arrange the tarminal wires to maks the mcst of their Tengt“ (or

i —

unsolder them at kcard end) and remove the rtcard as shcown belicw:

Keep this gap as
small as possikle

AVOID THIS:

(windcw gets | e
scratcched here) —

L)
'_l
o
=

p-t



To separate the display board from the main bcard:

r:.“._:_"__._\‘\/ Thase ccrrecticons

TN HoT  EDS cndbe pobues
= — butT avcid cvar-

i 2 e
Se=285510g then

Remeval ci the display is éifficult zecausa cf c—he large zunker of
Dins that need tc be unscldéersd. IF a fault cn =he éisplay Zcaxd is
susgectad, maka the elementary checks First as cn cace [iz].

The displav is mest sasily ramcved Using elcler a het air gun with a
specially shaped nezzle or a 'wide! soldering ircn tc heat up at least
cne row of pins simultanecusly. The vck holes then need wo ta clearad
Of solder. It cnly takes two minutas to solder the displayv in again
put it is worth checking that everything werks first. Fis the display
into its heles ancd apply watsr To the JodnEs 1 a small paint brusk.
This will make acdeguats ccnnection to the &i for a Z=w mizutes.
When all arppears satisfactory, ramove the disol v and check 3gr
elacTtrolyTic corrcsion which may have ccoourrad 32 wataer get to the
wreng claces. De net get watar cn the main SCcme parcts arxs very

sensitive tc leakage.

— i) e o ﬁ-“_.
18 Qap feTween 4lso

One last pcint. Do sclder the displav in the righc way up!
Re—assembly

Se cersful moh Do serarsh
the windcw (see above).

Line up the rotary switch

in the OFF pecsiticn as shewn:

13 Jun,
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Continuity (Ohms)

1A

mhera ara Szur mcdes of cperaticn, derendonc I Tae I2SISTAnCS aczoss
ehe barmide S
>ioMa
g | /‘ ' 5 MEASURIN G
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-y : o
)-: 4 H ! E C ./z
Q3 ! i P
* 5 1A B J
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' i 3
: D
% T ll b MEASURIM £
& : / & o MAx @ 180 =mA
b ©o ! T Y
= i i y e
o t ; : —
0-1 lwA fo,a 100yA  [mA  O=A  (GOmA
TERMIN AL CURRENT
A. inais cpen-circuic, internal pewer gopsirnpticn 1s recuced T
witTh 275 X0 in seriss with terminals for FngEEToent
ekl O Tn This mede 1T can te ccnnecTtad to 800 vells
utT cdamace.
3. Cancineivy detected, Telay enargisad, tarminals held at .3 VCITS
wizZs a I < resisTtcr Ln serlas.
Cs Tecadé is less than 1004, tura en 20 =R currant scurce nd maks
measur=ament.
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Crerating acdes

Insulation tests

“3K isox  Moas .
& TUISCHUREE |
| A st

A MA—s
i
|

il

Pressing the "TEST' buttan appliss batTex? veltage Lo EV ENASLE. (Thi
ensures that nigh veoltage cannot be ceneratad accidentally sven if the
ccmputer c:.-asL-es) . EV INABLT is alsc aprlied to computer tin 40, this

Urils cnl VCC, connects the relays and takes =7 QFF lgw. Tha volizetar

Circult feeds kback .the !'FB! signal to rsgulate +the terminal veltace
i

s

ceorrectly and alsc measurss the ac‘"*a’ tarminal voltage feor =3
purpeses of insulaticn rasistance calcu lations.

Veltage will conly be generatsd by the invertcar if:

(
(

1) TEST buttcn is pressed.
2) EV OFF is low.

The computer controls HV OFF. It will cnly go
lew 1f the tarminals ar at less +than 30

=
velts before the test starcs.

The current flowing ints +the negative tarminal in mHmessEded By ghe
CURRE=NT MEASURSMENT circuit which generatas rulse widths in grepcrticn
To the rasciprccal of the curr-snt.



Test 10
HETS

Test 11
<23>

Test 12
<20>

Setoarny icsd ‘on' .3atiary curssnt =935 =:gq
Relavs de~energized

Ciorrant Integrater in rasac —cce

Disclays logic level cf '3:3770cX

Supply veltage >5.3v, disglavs {Observe;
BUDELY Moltace w5000 displavs [Ckservea?
Thrsshold approximataly 3.3v

TesT gur-snt intecrstor [Terainals g/c]

WEZ ent
Relavs de-energized

zntagracer is put ints a continucus measursmanc Elelole

Displavs zulse time in sacznés

Terminals open circuif: 1.63 0.1 saconds [Oksarvaj

Terninals shert circuif: 0.03 =0.1 seconds (Cksarve]

Displays freet 47 ghwel iz TEEekcing mege

Disglays 'PBP' if stuck :in TrEgiaEsine mede

Displays 'Tit! i stuck in Tizing mecde

ZI stTuck, atismpts to reset aftsr 15 secands

CuTruts zulse timing on zort 7.2 (ccnnectcr oin )

~CGic L cdenctas 'pulse tizing in prograss!

Test Righ veltage inverzar crn 30v saetting f?ress fo bl ol
e/t = 55 =3v

nstrument generatas 3

Battary cuxrent <150 mA

18 Jun,

~)

-+



Introducticn

(1)

3M4c0C

Y-
g 8

T>e 3M8C and the 3M4CC saris = inswlation testavy ~ 458 the sane
o=l il de;ig:f and  use tze same Barte. Diliersct lnsIrimen=g ey
Ge-_nec Ty e Dosicion of the swilch steps ang the sofiua-s, T
The 3SMEC cifars consiZerarly imSreyes ZETTormanes, TIoVidias
insulaticn measursments L2 Tt 200GQ, whersas the BM400 SScps & 1EE§
(che digits sucp at 1 GR). The amag Se=uz orocedurs is therafors more
demanding than for the 3M400. This marcal is writisn far =ha 3ME0 Ru=
ccntains ncotas where relavar= arcu= The 3M4C0 series insTohants,
Thesa instruments ars desicrned far maxi-aum USer conveniercs wiith Gua
regard tc safety .and tewer ccocosumpticn. Copzimvis: 2513 ara initiatssd
aucomaticaily when <cThe zas= lea ¢ ths volimetar
Clrcuit is scwersd up cnly whan tn 1S grsazter thanm
cre vclt. Iaosulaticp tas-sz cnrly g Buziss 48 bai~
orassed. Intarnal discharze re any  axtar-mal
capacitance that was charced durin ) :

Block diagram
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Note that the driven c¢round
measurements. It is somv tc  200mv
The +5V supcly sits cn driven ground so

2 negative rai

taat
L1 for supplying the operatiscnal
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MEGGER BM400 Series

SPECIFICATION

INSULATION RANGES
BM400 BM401 BM403
BM402 BM404

Nominal Test
Voltage (d.c) 500V 500V 250V,
1000 V 500 V
1000 V

MEASURING RANGE
0,01 -999 MQ on all ranges
Terminal Voltage on
Open Circuit (d.c.)

+15% maximum

Short Circuit Current

1,5 mA, 0,5 mA

Test Current on Load

1 mA at min. pass values of insulation
specified in BS 7671, HD 384 and IEC 364.

Accuracy (at 20 °C)
2%, £2 digits
CONTINUITY RANGES
Measuring Range: 0,01 - 99,9 Q
Open Circuit Voltage: 5V, +1 V
Short Circuit Current: 205 mA, 5 mA
Accuracy (at 20 °C)
1-9,99 Q: £2%, +2 digits: 10 - 99.9 Q: 5%
Zero Offset Adjust: 0-9,99 Q
Continuity Buzzer
Operates at less than 5 Q
RESISTANCE RANGE
(can be used for diode testing)
Measuring Range: 0,1 - 100 k2
(0 - 10 MQ on analogue scale)
Open Circuit Voltage: 5V, 1V
Short Circuit Current: 20uA, £5 uA
Accuracy (at 20 °C): £5% #2 digits
VOLTAGE RANGE
(not BM402 and BM404)
Measuring Range

(M 0-600Vd.c.

(i) 0-600V a.c. (50/60 Hz)

(iii) 0-450V a.c. (400 Hz)
Accuracy (at 20 °C)
<450 V d.c. or a.c. (50/60 Hz): £1%, 2 digits
=450V d.c. or a.c. (50/60 Hz): £2%, +2 digits
a.c. at 400 Hz: £5% +2 digits
TEMPERATURE COEFFICIENT
<0,1% per °C on all ranges.

ORDERING INFORMATION

DEFAULT YOLTMETER

The default voltmeter operates when
an external voltage 25V a.c. or d.c. is
detected on any range except OFF
and -HH4-. When this occurs, all
instruments, except the BM402 and
BM404, will revert to the voltage
range display. Reverse polarity d.c.
will cause -de’ to appear on the
voltage measuring instruments. The
BM402 and BM404 will beep and flash
V' on the display as a warning. If
external volis are present, testing will
be inhibited,

BATTERY CONDITION TEST

The battery condition test position
measures the voltage on a simulated
load. The result is displayed in volts,
and as a bar graph indicating the
remaining battery power. As the
battery becomes exhausted the bar
will reduce. If the batteries are low
during a test, the symbol -HH- will
appear. If an external voltage >+1 V is
present, the display will flash and the
buzzer will sound.

AUTO SHUT-OFF

The auto shut off operates 5 minutes
after the start of a test, on all ranges.
To change the shut off time to 60
minutes, first perform a battery test
(as above) then press the ‘Test’
button twice. If an insulation test, or
‘Off' is selected, the shut off time will
revert to 5 minutes. It is therefore not
possible to generate dangerous
voltages for more than 5 minutes,
even with a locking test button.

GENERAL SPECIFICATION
Operating Range

-20 - +40°C

Operating Humidity

90% R.H. at 40 °C max.

Storage Range

-25 - +65°C

FUSE

Type

500 mA (F) 440 V, 32 x 6 mm Ceramic
HBC 10 kA minimum.

The fuse, and spare fuse, are
accessible by removing the battery
compartment cover. Disconnect from
external circuits before removing the
cover. To check for a ruptured fuse
switch to an insulation range and
press the test button. Indication of a

ruptured [use is provided by the
symbol .

Hem (Qty) Order Code Zip-up carrying case part N0, ......c.oocoeevvrvvenrnnn...6420-090
Analogue/Digital Insultion Onti A .
and Contiuity Testers ................. BM400, BM401, BM402 KoMl ACCESSOrIes
BM403. BM404 Fixed prod part no. .....cccceceviievinciiiiniecnnnnnen......5210-350
! Fused lead set,
Included Accessories FPK4 part NO. ..ot 6110-920
Test lead set part NO. ....cccceeveereviceeeecee e 6220437 Test-&-carry case part n0. .......ccoccooeevviccninannee... 6420-092

SAFETY

The BM400 series is protected against
connection to a 440 V Category III
supply, or 600 V Category I. The
BM400 series will, in general, meet the
requirements of [EC 1010-1 (1990),

BS 4743 (1979) and VDE 0411 (1973).
The BM402 and BM404, which do not
incorporate a voltage range should
not be connected to live circuits
intentionally.

INSTALLATION CATEGORIES
Category III: Fixed wiring and
installations within a building.
Category II: After the socket outlet, i.e.
appliances etc.

AUTOMATIC DISCHARGE

When the test button is released after
an insulation test, a 250 kQ resistor is
automatically switched across the
terminals to discharge the item under
test. Any voltage present will be
indicated on the display so that the
discharge can be monitored (except
on the BM402 and BM404, which will
display ‘V").

POWER SUPPLY

Battery Type

6 x 1.5V cells [EC LR6 type only.
Battery life

3000, 5 second operations, at 1 kV
worst case.

The batteries should be removed if
the instrument is not to be used for a
long period of time. If the batteries
leak, the instrument must be cleaned
thoroughly.

BATTERY REPLACEMENT

For safety reasons, the bhattery
compartment must not be opened if
the test leads are connected. Undo
the two screws in the battery
compartment cover to access the
batteries.

WEIGHT

625g
DIMENSIONS
220 x 92 x 55mm

This instrument is manufactured in the
United Kingdom. The Company reserves
the right to change the specification or
design without prior notice. AVQ and
MEGGER are Registered Trade Marks of
AVO MEGGER INSTRUMENTS LIMITED.
This data uses the comma as the
decimal marker to align with general
European usage.

ARCHCLIFFE ROAD, DOVER, KENT CT17 9EN ENGLAND

PHONE: 0304-202620 FAX: 0304-207342 TELEX: 96283 AVOMEG G.

AVO INTERNATIONAL -

Printed m England Edition 1 SUSK/7Y Part No 6171-799
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