AC/DC Breakdown Leakage &
Ionisation Tester FT6/12 Mk.2

User Guide




SAFETY WARNINGS

® The circull or equipment to e tested must be de-energized and isolated SEFORE
conmeclions gre mede far any tasts,

* Connect or disconnec! the test leadsfprobes ONLY denes (I} the 'TEST' Bubion I3 ralegsod,
{if) the bitfor on the L prabe s mieased, or (1} e oulpul vollage cartlral is gl zero.

*  The instrement MUST be connecied fo a separate Iow impedance aari.

* Ensurs the operslor is in 8 safe area. Do ot work wilh the instrurmsnt in 3 damp environment
or ane where the operalar car be disiracied or purshod Witle e ig performning tests

* Do nat touch the elrcwit or equipmernt dourimg o fesh
* Take greal care when testimg capacilive items,

* The test probas, and their connecting feads and plugs, must be in good order; scrupulfously
clean and having no broken, cracked or alhenvise damaged insulation.

+  Hold the test probes correcily, with fngers betiing fhe guard. Keep other parts of the body
agfaly out of the way of earthred equipment.

*  Ensurs the supply vollage adivsier is sef corrmcify
*  Replecoment fuses MUST ba of the cormect lype dfmd raling.

Refar ta page 11 far further explanations arnd affcr precaulions. The warntngs and precautions
musi be read and understood before the instrument is dsed, They must be obearved during use.

NOTE

This instrument must only be vsed by suilzhily trained and competent pereons,

Symbols used on the instrument are:
,.{‘i"_'., Caution: Refer o accompanying noles.
& Rizk of electrie shock.

{E Ecpspment cormplies with EU Crirectives.
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General Description

The AC!DC Breakdown Lagkzge & lonisation Tester FTEN2 ME.2 is designod for general flash 1esting and
measuremant of the breakdown woilape of elacirical companants and nsulaEng malarials,

Thae instremant may be oparaied from a narminal 190 %, 2233 ¥ or 240 V, 50 H2/60 Hz mains pawer gupply &nd has a
variahle owlput vollage providing up 10 12 KV g, and up to 6 kY &.c cm.s. The equipment is completely seif-
contaned in a shaat steel cabinet and all the canirols are on the frond pans] with the exceplion of the inpad voltage
salacior, 1he fuse and the salety earih terminal, all of which are placed at the rear of tha case. Thara are facilities for
remabe condral of the insirument by making connecllons to a terminal block loceted within the caze.

Thiz conlreds e, are grouged o assist the ease af use af the instrument; the groups are as follows:-

Mains Supply

The mains supply on'cif swileh in the anea af g ron] pandd makod “SLUPPLY', i a sell-laiching puesh-bunan whizh
shows rad for ‘an’ and geesa Ter o, afar he instement has been connecied 1o the supely, addiional wenning thai
itis switchad on is given by a rad lamp wminating,

Current Controls and Meter

The lett hand section of the front panel, marked "CURAREMT' is devwolad 1o the current conbrels and mater, The mater
haz seperale scales for showing tha "IN PHASE® currend O - 100 pA scale) and the "TOTAL cwrenl (- 1 mb Scibe)
being passed threugh tha itam undar 1851, Thé 'IN-PHASE" currenl is (had currenl wiich ig in phasd swith e applied
voltage erd thersdora is the part associaled with the: resistance of he ilarm Baing beslad, Tha "TOTAL curtenl is h
vector sum of 1he in-phase and quadraiure Companans af th carment in the lem being esied and represants the
total being drawn from the insrumend, A& sell-kaiching push-talton indicales, by the llag within [t which curant is
baing displayed on the malar,

A secand sell-lalching push-tuton indicates which ol the 'TRIP' or 'BURN' modes of opsration has been zalactad;
these aee alse indicated by a 1lag within the bution.

When 'TRIF |5 salected, bragkdoan o flash-owar will be indicalad when tha level of curmenl passmg theough he
lt=m under kest excesds ihe velue which has been pra-set. The ‘TRIF LEVEL' contrel is o ralary pabenfiomober used
ta ze1 tha leval of laakzge curent betwasn 0,1 mA and 1.0 ma peak value, The outpel voltage is tipped off whaen
thig [evel is excaeded.

When 'BEURN' iz salaciad the cutput valtage is not ripped ofl whon Braakdown eccurs bui rather = maintained
anabling 1he leakage currer 1o conlinue 16 Naw, This alkws arcing thraugh The lsakage paih 1o be observed.

In beth TRIP' and 'BURM" mades an amber incicating lamp, in the batlem (et hand cornar of the front pensd,
illuminates whan the dem under test has fzilsd, i.e. when the trip level current has been excseded and breakdown
has aeeurred, [This visual warning i= accompeni=d by an aediole ane fram the loudspeaksar).

Voltage Controls and Meter

Tha cantre section of the front panel markes "YOLTAGE' has the veltage contrls and mefer. The meter cantivaoushy
moniters 1he swlpul wellage an ane of its faur seales: ane for each 1est voltzge range available.

Belawy the mober is & sell-latching push-bution used lor zelecting sither the kow culput voltlage ranges or the high
carlpul wallage ranges. A fleg appears within the button to showr which has baan salactad. & sacond s28-lalching
push-bution marked ‘DIRECT o ‘MAINTAIN' zelecis the mods af indicaticn of twe medar; again a flag in the bution
shows which has heen selected, When set o ‘DIRECT a reading of the wolfaga being applied 1o the ilem wnder tesl
iz shown on the metar (thie weliage iz measurad acrass the output farminals). Thes wpon breakdown fhe olage
reading will return 1o zero. Also, priar t3 bregkdown, the loading caussd by any increase of 1he Bakaga curman will
be refiected by 1tha volmeter giving a reduced reading. When sel o MAINTAIN e woltage reading sellecls he
getting of the '8 OUTPUT YOLTAGE' contral, ignaring the effect of leading (s valtage is measured in the pimary
circuit of the fransformer), Whan braakdown acsurs this valtage will alsa refurn 1o zero in the "TRIF' mode. Befare
breakdown the mater reéading folles:s thie uigul voltaoe accurately Tor load reslsiances grealer than 100 M when
on d.c. and & M when on a.c, The regulation characterigiic of the output in thig region is within the apecified
acsuracy. The "MAINTAIN reading is of mast walue when used in conjunction with the “BURN' mode to obtain the
braakcdown vallage af & fest specimen,

The aulput woltage is cantrolied frem the varisble fransiormer mownlad on the frant panel, The danbesd kgt (lyselled
S QUTPUT VOLTAGE') has graduations approximalaly reprasenling parcantagas of hé maximurm aulgl possitio
for each valiage range. This contrad enables the oulpul vollzugs B be Continuowsly waked,

The red ‘'TEST push-bution is so positionsd thal if can be operabed, in canjunctizn wilh The valtage contral, by cne
hand. Oparating this ‘'TEST' butten is one of the ways in which culput test voliage can be energlzed.




lanisation Indication

In IR teo right of the front pensl, in the area marked ‘IOMISATICN, |5 the loudspeakear through which the ogsrator
can hear the an-221 of any ionisation which may Lake place. Adjacen 1o tha budspeaker is its volume contral, When
thiz coniral is Tully antickckwizs he loudspeaker 15 tumead off as far as ionisation is concarned, R, il is il
gble 1o give the audible braakdown warning,

The jack secke marked ‘GUTPUT can be used to connect an oscilloscops for graater sensilvily. The welume
consrol adjusis e amplituge of (he gsignal fram the "OUTPUT® sockat.

Terminals and Test Probes

The twa high voltage oulput terminal sockels, one for a.c. and one for d.c., are a1 the exireme right hand gide of e
front panel. These have bean designed wilh safely of paramount imperiance and only ong of hase Sockeds MuUs! be
usad al any fims. They have spring loaded caps which &ra raised toinsert he b test probe ad conneclar 2nd
aulomalicaty spring back o cover Ihe scckat whan the connector is ramiowead

Thie bz wallage oulput terminal socket is &1 ihe boltom al the frent panel and iz marked ‘LOW FROBE'. N accapts
i Ihree pin connectar on the Ly tast probe lead.

The instrument is not supplied with st probes wrless they have been ardered separately. The bigh voltage test
probe supplisd by the manufastures has & pistol grip aclion with a “rigger” o conirol a relraclable probe g or
gately. Mz fiexible laad is terminated by a moulded plig Lo M the inatrument’s hoy. output sockels, The ke vollage
fest probe is smilar to the high vallages one but it has a fixed tip. It is filted with a miccswitch, cparaled by the
“rigger” of the probe, which acts as a second 'TEST bulton to switch on and off the high voltzae applled 1o the
tarminals.

The instrument must be connected to earth. There are lwa sarthing peints provded: ane is via the earth wire in the
maine power supady lead, a second is via the greentyvellow lerminal at the back of the casa. The terminal at the back
al Ihe case must always be connected 1o a known goed garthy; his provides an additional level of safaty. The earth
lerminal an the front panel is a meazurement earlh paind and Iz connecled 1o 1he instrument's case and chassis,

Thiz terminal would be conneciad 10 an earlk paint an the item under 1e=1 i necessary.

E=rlhing is important, The reasen ler having two gaad earh conmesctions is 10 maintain a salety lovel should ene

connaction fail. IF lherg was anly one eanth connecsion and it became ooen cirguil, il is possibie for Ine instrument
casing to bacame live’, &l 12 KV d.c. or & KV a.c., should the high vollage probe be accdentally shart circuited bo
earlh

Mains Supply Fanel

The mains supgly is permanerly conngclied Ihrough & panel at the back of the instrement. This panel also holds the
supply fuse, supply vollange adjustes and salety earlh terminal. Ensuns that tha voltage adjusior is sel comaclly for
1he mains supahy which will Bo used,

Remote Cantrol

The instriment cantains a tarminal Block which may be vsed lor making conmactions 1o cantad the output exernally,
o @stivate external indicatars and 1o provide eiher equipsnent with a source of supply.




Applications

The instrumem may be used far fash festing and nan-astrective insulation 1esting of materia’s, elecirical
companents 2nd equipment. Leakaqe curenls and Lredkdown vallagas ans easily measursd, alzo ionisalian can ke
detechsd.

The gource impedance of the autput voltage is low enough 1o permit e rapid 1esling of high capasitance
components, while at the same fime autcmatically limiting the avallable oulput cerrent. The maxinuem sulput current

Wil any roumslances is & mA.

Lsing e Separate connsclions for ramole control means hat the instrument can be rack magnied and farm part of
a test equipment consul,

Leakage

Leakage current through the item under fest is confinuously measured whiks th high woltage is applied. For a d.c.
best woRtage this is shown by sslacting TOTAL or "IN PHASE" current, Similarly, 1or &0 a.c. west valiage the tolal
value of lhe leakage current iz shown whan 'TOTAL iz selected. However, e in-phase leokage current can be
maasured when TN PHASE' is selected. Therefore, from the knowledge of the tefal and in-phase leakage currents
he quedraiure [Capacitiva) eakage surrent can be calculaled: it is the w=cior difference hetaeen The fatal and in-
phase ¢urrents, This is explained in mora detail later in the bock.

EBreakdown

& breakdown far lashover) is deemed t have [Eken place when he leakage cument 1rip level has been exceaded,
Thig level can be se1 betwaen 0,1 mA 2nd 1 ma. Exceeding tha 1rip level causes the oulpul voltage 1o be cut off; the
'‘FAIL neon and a buzzer cparate to indicale that breakdown bas ootianmesd,

lonisation/Partial Discharge

Before breakdawn ar flashover in the ilem undar 92, partial discharges or ionisatian uzually assur. The ansa &l
ionization will be detected by the instrumend and can be beard over the built-in loudspeaker. Facilities are provided
for amgplification af the sound as it oocurs and this enabdes the early deleclion of an approaching breakdown 1o be
mzde.

Mole-  Whils] it is safer 10 vse the insirument in the TRIF® mede, because thi owlped waltage is remaoved immediataly
2 i3 gperaies, it may prove more practicel 1 use the 'BURN' made in which 1he vallage remsins appied,
Uzing fhe: “TRIF' mods wil minimize any damage ta the fem under 1est thal might e savsed by buming at the
faull. Hawawvor, ko idanily whera arcing oocurs it will be necessany 1o uge ke ‘BUEN' mads,




Specification

Test Wollage Ranges

Currant Meter
Tota! Current

In-Phasa Gurrent

Vollage Meter

Ciract Aeading
Maintained Resding

AccuUracy

Viollage d.e. (Direct Aeading)

oltage d.c. (Malntalned Reading)
‘Woliage 2.c. (Direct A=ading)

Voliage a2, [Maintained Reading)
Cunrenl og, [Leakage)

Curmrenl ... (In-Phase or Total Leakage)

Quiput Short Circuit Current
[Gulput volkags condral sot at f.5.d. madings)

Breakdown and Flashaver
Indlcatlon

Leskage Indlcation

lonisation Indication

Dlsplay

4 kY d.c.
12KV de.
kY a.c, rms,

-
-
[
0= 8 kY a.c, rms,

2
&

0 -1 maA (lirsl meder calibrabion 0,02 nvh), indicaling leakage current
tor d.e. and [al lealage sument ior a.c,

0 - 103 pA Jlirsl meter calibreticn 2 pAl, indicaling leekage current
for d.c. and In-phaze leakage cursent 1or 2.c.

0 -4 Ky g, [lirst meter calibralicn 100 %)
0-12 BV d.c. (firzt mater celibraticn 250 )

0-2 kY z.c. r.m.s. (first meler calibration 100 W)
0 -6 kY a.c. nm.s. (first melsr calibration 250 %)
Indicating loaded cuwlput wollags

Indicating unloaded Gulput wallage

+1,5%, af L5.d. 41% af raading

1,55 of 3.0, 24,5% of reading {laad rosstanca = 100 ML)
+1,5% of f.5.d. 22% ol reading

#1,5% pf L.e.d. 25% of reading (load resisgtance = & Mi2)
+2% of f.2.d. £1% of reading

% ol 3.,
{For wavelarme with a farm f=etor af 1,11)

5 mi a.c. r.m.5. max.
2 ma d.e, max,

For confinuous breakdown a frant panel amber naan

illuminaies and & buzzer sounds,

Ereahkdown, for tme perisds fram 1 ms on d.e, and 5 ms 66 a.6., arg
indicated by the iluminating nean and sounding buzzer when the
pezk currani flowing exceade a pre-zat lirmit betaean 4,1 ma and

1 mA. Far ehorl duration beeakdown, 1he ember nesn will rermain
iluminated for 3 5 approx. For breakdown pariods greater then 3 5
e neon will rarmain iluminabed for a5 long a5 tha breakdown axiata.
Actdilianally, when fell Braakdosm sceurs, the voltmeter reeding will
fall 10 zero with the "DIRECTMAINTAIN' butlon setto 'DIRECT,
ainca it ls moniaring the oulpul vollage. (Wil ke bution in the
‘MAINTAIN' pogition the velimeter will show the wallage leval sat
immediately prior 10 brezkdawn). For an external Indication, casing
ralay contacts rated at 250 W 3 & are provided.

For ac., in-phagse leakage curren] i ingicated by the 0 - 100 pA
‘IN PHASE" scale of the current mefer and kal {insluding
capacitiva) curmant by the 0 - 1 mA TOTAL scala of the eurrent
far, Far d.c., leakage is indicatad on either scale of the meter.

(&) Audible indication frorm frond panel mounied Iedspeaker,
(b An pscilloecope eonnected 1o & |ack socket an 1he frant panl,
Dutput impedance suilabla for boads down 1o 10 kLl

Tw0 anakgue pand matars show sulput cumrsnt and oulput voltage.




Wallapn (K4}

Wekune [2l)

Specification

Typlcal Output Characieristics
Output Characteristic (12 KV d.c. range) Qutput Charscieristic {4 kY d.c. range)
irk Ol e pasinae = 40 FAL) - Carpai I ks = 2D ML
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Ripple Content {d.¢.)

Wavaform

Qutput Voltage Decay Times

Salfoty

E.M.C.

Fuses

Pawer Supply

Oirmensions

Cleaning

Cura=i (mag

Less than 5% pk - pk of mean d.c. &t output cumrent up 10 01 mA
and Inad reslstance grealer than 100 ML

The a.c. autput wavatorm will nod deviate from the fundamenial by
riae Ehian +£5% &t any poink on the supply vollage wavsiorm for load
impadances greater than 6 M1l on &.c.

Alfer oulput voltage cut-off—

For a.q., typically 20 me.

For d.e., 10 8 unloeded, 5 & %or a 100 pA load, 15 fora 1 md losd,
(Loading capacitance will axiend thase fimes. |

The Instrument meets the requiremens ér salty 1o IEG 10101
(1995) EMG1040-1 {19493).

The instrument meets ENS0031-1 and ENSCOE2-1 {1992].

Far oparation from 200 W - 265 W supphy 800 maA, [T) HBG

20 mm = 5 mm.

For operation from 100 W - 125 % supphy 1 A {T) HBC IECG 1275
20 mm % 5 mr.

1104, 220 and 240 S0 Hzd0 Hz {nominal valuas], Insirement
gat for 240 Y, voltage adjuster al the raar of the instrument,

Can ba usad for 11-% of the nominal valuees in acetrdince with the
IEC spacilication.

Powsr consumption 20 W,

445 mm % 180 mm x 238 mm
(10« 72w 173 in approy,

'l.l'l.|'||:a- the disconnected instmpment wilkh a dean clalh damped with
soapy walar or Isoprapyl Alechod (IR,




Waight 13,4 kg {280/ [b) sponos.

Mustration of Typical Scales

IN PHASE




Accessories

Suppliad with the inglrument

Supplied as an aplional extrs

Plug for low wollage aulput sockel

Flug wit 3 m (B 7 of cable for higlh wehiags oulpul sochets
Jack plug for ionisslion ouwlput

Spare 500 m& (T) HAG fuse

Spare 1 AT HBG [EC 1275 fuge

Plastic instrumant dusi cover

Dpereting instrection book

High valiage test probe with lead Gnd connector {has
approximately 11 m of flexible lead), Probe electrode is
egaing loaded to the sale, shrouded posibon.

Low viltege test probe with laad and connecior [has
approximeately 14 m of Jcore lesible lead fiited with a
3-pin plugl. Probe has a micreswiich operatad by the
trigger for orvctf contral of the high witage auiput.

100

pad re, 25424-855
pard mo, G131-231
par e, 25446-008
par fea, 23550012
parl ma, Sas0-004
par no, 283013
par na, &171-320

parl na,  G420-0E1

parlna, 4083

High Wollage Test Probe

Lew Wollage Test Probe




Operation

Warnings and Precaullons

1.

-4

1.

11

12.

13.

1+,

The salaty precavtions a5 doscribod onopage 2 af his besk musl be fallowad. The further wamings lisled below
are of egual importance and it is vital hal these also are obsenved.

Thwz instrument roust be cannecied fo earth, The instrumeant lalls within Sefety Class 1. The greenipelow sarh
arminal a1 1hie rear is cannecied, intemally, direcily to all accessible conductive parts 2nd to the earth terminal of
the input power supply. This greandyeliow terminal must b connecied 1o 2 known good earth.

Wien uging the instrument and particularly when holding tha high voltage test probe, enswere thal the cparator is
wierking in & safe area, preferably in izolation, to raducs the possibiily of accidants.

Do not weark with high woltages on a metal banch or on a damp surfacs a5 his nereases the isk of ekt
shack. Praferskly use a non-metal chair on a rubbar mat and do ned e 1he Righ vollage cabla of tha test probe
lead coma into conlact with the oparatss’s clalhes or Bady, I this happens il is possitie 1or & charg e 10 De buill up
on the aperater which can be alanming when it is dscharged,

Whan the oparalon is Using only ane hand waih the igh wallage probe, 1S adusable to Keep the other hand in &
ale pogition, such as in fhe pocke?.

. Cncompleticn of 2 d.e. test, a waliage will remain brigdly at the terminals if a breskdown has not occurred and

ihe Irip mechanism on the oulput wollage has nol operaled. This will ba indicated by the volimsiar when the
‘DIRECTAMAINTAIN swilch is in the *DIRECT' position. This woltage will die amay in abcut 10 5, a percd
delarminad by tha lims constant of a 15 nF capasiter and & 100 MO resstan in the instyment dreil. (Fera
capaciiive sampés this limg is extendad).

.ﬂulw:q,ls miake 1he Lo '.lullz'lg{r sonncelian (1o the canb or easing ol e e wndsr b2t} s, then mase the high
vollage connaction and linally aparabée th TEST Didboan,

Crare shoadd be sxermsed when disconnecting capaciive compenenizs aRer meking vellage 1esis. Cepacitive
items may semaln charged far some time, even though the =pplied voltage has been removed. For d.c. tests,
discharge iz ettecled ithrough anintermal 100 ML resistor; the sfate of charge being indicated by the volimetsr
wilth ‘DIRECT' aelecied. Only remave the connections 1o the capacilive item when the walimeter indicales zaro.

Put a short circuit across the capaciance te prevent the cislectric absorplion eflscl re-establishing a high
voliage.

Wihan an a.g, (st has bean carried cul, edarnal capacitars discharge morg quiskly [hrough the S0 k0D inlarmal
registance of the ranslonmer secondary winding it there should Be any changg in the capaciancs al the mamens
al eutling olf s applied wollage.

For sddilional safsly, 2 protective snclosure i.2. a 'test box' sarrounding the ilem under irsf may be employed o
edvantens. Such an endosure should have a lid for access to the test item and its connections. Satety can be
improved furlher by the use of a microawich arranged 10 disconnec: the “TEST' butan circuit {znd therefore
gwitch the auipwt off) when the enclesure [id is opened.

Do ol remoye the instrumeant from ils case undil i1 has bes=n switchad off for at least live minules, as intemal
camponents could be dangarous undar fault conditions, Firsl sat the 'DIRECTAAIMNTAIN switch to 'DIRECT
angd makn cartain hat the salimeter reading is 2ane, Do ol SWilch e insiuarment on whil it s remoeed B ing
G,

. It o output voliage = avallable whean the ‘5o GUTPUT YOLTAGE control is urned clockwise, and il & cortain

that ihe input suppdy fuss has not ruptured, the intemnal fuse FS2 may ba fauliy. The instrument rwst be removed
fram ils cass belfors this use can be inspacled or changed, Obszre tha precaution {10 above before apening
tha instrument Gase, F32 s a 330 md (F), standand 20 mm xS o 105,

datore raplacing the instrumant in s casa d is most important 10 chack thal naither o the capacitors G4 ar C16
is fawlly i & Torming & shorl girceal, Use & suitable meter connested across the companant(s) 1o establish e
intearily, The mcler should indeale 120 K his being The value al the shunling dischange rasislancs

Pariadicelly check fhal lest prabes ane In good electrical and mechanizal order. This should include the probes
themsales, the cables, plugs and their zockets. § =hould alza include the lesl boy' i uzed. Any defective ibers
mius; be replaced.

The inslrumend circuit containe elatic sensitive devices. I the casing is remaved care must be axercissd in
handling 1he printed circuit boards. This shauld be done in accordance with BS 5783 and DEF STAM 59-93,
specificatiors Tor the handling of skatic sensilive davices.

Arcing will reckate AF inlarferancs and shoukd be ke 1 an abzclube minimem,

hh




Operation

Supply Voltage Satting

Tha insirurman] will opaerate e memingl supply valtenss of 110 a.c., 250 Y 2.6, and 240 V a.c. 50 Hz 1o &0 Hz.
Heddoie connssting the ingtrement o the mains supohy varify that the vohaga salactar =atling is correct for the vellage
asalabla,

The input trarsfarmer tzppings cover the nominal volkuges S10% e 100V e 125 W, 200 Y 1o 240 Y and 220 Vo
265 V aperalicn. During manuiaciure the instrumend i5 sel for a 240V supply, 1 necessany alter the setling af the
vollaga adjuster on the mains supply pasel an {he rear al lhe ingfrurmend. Use 2 serewdriver 1o sat the coract
nominal voliage oppasia the arraw hoad oo e adjusier,

A 500 mA luse iz filbed in fhe fuze holdsr, aleo sifuated on the maine svpply panel, which is svilable for supphy
vellagos al 200 % 10 285 V. Fer aperalian from suppdy valtages of 100 Y12 1256 Y ihe fuse should ba changed o a
1 Araled one of the same type [see the Specification|; spare usss ane provided.

The poveer supply cakle must be terminatsd with a suitabla 3-pin plug, Thd conrCliong ang as Moldows:-
Browen wire to phass(ling)
Bl wirg bo newlral
Creamvipsilow wina b garth (Ihis connection must be madal.

WARMING:- The greeniyellow earlh kerninzl at the rear of the instrument must b connected to a separale low
impedance aarth,

Methods of Using the Teslar

The cutput voltage is applied via ona of the kgh vollane sockets marked ‘002" o *AC-", and (e low valtege 3-pin
socket marked 'LOW PROEE, whose main gen is efestively connected 1o ezrh. The greendyellow terminal an the
Irant panel i alsa o Use 58 10e o voltags connschan,

The inslrumen is supplled wilh & 3-pin glug o fit the ke voltags outowt sockat makad 'LOW PROBE' and a singls
pin plug {with l22d atachad] 1o fit the '0C" and "AC-" high vallage oulpot sockats, Thesa arg tupplisd so thal b
aperator may make conneclions bo the ikem 1o b tastad in bis o way, such a5 use il @ s B,

Alternatively the manulaciurar can supply test probe leads, suably lesminated, lor Balh the ke vollage seckat
LOWY PROBE and tha high vallags sockels ‘DG and "AG~" (These &re llusirated in ihe Accessories section of

this book).

Thegre arg ihiee rain ways of using 1he lesler 1o 2pply he oulpul voltage to the it=m wndsr test-

ta) o enclose the item in 8 1es] box or jin and make permansnt conneclicns from the outpud voltage lerming’s.
(h) L make direcl aoplizalien of tha valtage using the altemnalive test prebs leads.

(] bo make connestizra inoa similar manner 1o (2} and sontrol the cutput waliage remotsly.

Using a Test Box

Placa the ilem under te:t in & tast hox ar fo and cannec the aacb selum o he e pinoal he ges which it ihe
LOW PROBE' sockal. Connecl this plug into the mstument, Cannecl 1he high sollage lesd fo the et item and
pleg itinte the ‘DG 5 and AL~ sacked, The TEST butlon is pressed and held 1o apply the cutput valiege to the
ilgr undor o281 and the % OUTPUT VOLTAGE” conral iz wzad 1a edjust the voltage.

It sy b found more canvenisnl 10 use the greentyellow 1ermingl for the measurament Ly, connsction and to earth
the Hem under 1282 A microswitch in the lid of the test box may be used 1o predece tha on'of conlral of the cuiput
violtage. This methcd provides additicnal sately. The microswitch's normally open conlacls ars connectad to the 'L
and "M pins (the smzller two) inthe plug which fits the ‘LOW PAOBE socket. The arrangement is sush hat e
micreawiich will cut off the cutpet valtage when the lid of the losl box s apened L, it 9 in the sama way as [ho
‘TEST bution cn the instrument.

Using the Test Prabes

Tha by, lesi probe load and The Ly lest prabe lead &re connecied 1o the appropnisle sockets on the instrument. The
prabe lips are spghed b he dem under 1es) and It |s Im@oarant that the Ly, connection is made first; the by, probs
hias a refractable ip and requires 2 trigger aclion 1o maks it protruds. Tha low woliage probe has & microgwitch built
Inko It 2o thiel, by squeezing the tioosr, the outpud voltage is ewitched on. The microswitch acls in the same way as
tne 'TEST' budten on the instrumernd. [ is necessary to =21 the % QUTPLUT VOLTAGE' conlral first and than apply
twe probes. It is mast importand 10 make suns that the proks tps are conrestad bafore the Ly probe frigger is
equ=ezed and to releasa the Trigger belore the probs lips ars disconnaclad. This is asakar wiy ol using tha prabes
and zmy sparking caused by making and braaking a high weltage 5 aeaided,

{Altemativaly the Ly, connection miay be mads to the greandyelles terminal, with a 10 lead. Ensure thal the
conmsclicns ars made sacurety, then use tha TEST Bultan and adjust the S OUTPUT YOLTAGE cantned.)
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Using Hemate Control

A terminzl etrip is provided inside (ha instrament 2o that conneclions may be mada for controlling the instrumen
Trom a ramale poind,

The h.v. culpul seckel g connactad 1o the Rem under 1es1 using the single g plug a0 ead. The Ly cannaclian i1
riadiz, win @ test lead, 13 1he front panel greenfyallow temminal in o Socune Manner

The terminal biock for making cennaclions is accessible frarm the rear of the instrument by ramaoving the cover plate
adjacent 1a the mains supply panal {there are three crosshead securing scraws 1o releasal.

WARNIMG:- This must only be done by a suilably trainsd and compelent parson who will be able (o make the
conmgclions in & proper menner, so thel the safely of the inslrument is nol imgairgd. & Socan and
seund aarh connection s vilal for safely, nothing must be cong to impain the aarthing system of the
insirument, Make conneclions to the terminal block anly, the other wiring mest nat be jouched. The
ingirument muat be disconnacted from the supply belore remeving the cover panel.

Depending on 1he nature of the remate conlrol required make conneclions acconding b the disgrem and instructions
below. \When this has baan completed pass he wirng thraugh the grommet in the cover plale and secure the plate

NENNNNEEEENS
N S SN N NN

-
|

SIS

_E 1) 51 | €2 | 5 | BY ] B2 | B3 | RI 4

Aomrena Canngd Termanal Hiock

Terminal [ Label Connection
1 Earh |Measurement Ly, connectian.
2 Mel usid.
3 Ml used. N
4 1 Inpad {phasze) for conteod of the o, oolpad wolliadge.

31 Cuipul iphasal, saparale varigble eollage Source.

G 2z |inpul {neutral) fer coninal of thi ha, culput vollage.

r 53 Clutpul nswiral), separale variable solage Seunce.

] 81 Exlemal indicator for braakdown fnormally opsn
contae].

I | 82 |Exernal indicator for breakdowa (lixed cantact).

10 B3 Extarnal indicator for breakdown {normally closed
coaact].

11 = Bemols: andall swilch (relay cod conneclion}.

12 22 | Bemole onoll swich (+ 18 V.

By connecting a variable fransformer (with manual or motor conleed and siled at a distance from 1he instument) 1o
he *G1* and ‘G2 tarminals the voltage applied o the item under 1831 can b2 controlled from a ramoda, and possibly
safer, location. This variable ransloomer efleclively repleces the " OUTPUT VOLTAGE" contral an tha insirimaeas,
31" s the phase connaetan and “C2° the pautral connection.

Maote:-  When using terminals G117 and “C2° the links 'C1" - '51" and 'C2' - 'S2" mus! be remeved. When nat using
fhipse: besminals The links mwst be in place.

A separale vailabla voltage source of 0 - 240 a0, is availabke fram Ihe ingtrument iz terminals 'S1° and *52°. This
valizne source can b= usad 10 dive & mador conbrolied remali vanable iranstormer ar the fimirg relay for such a
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Operation

device. The actral voliage availasie frem the sourse “51° and ‘32 depends on the ssiling of e 'S OUTEUT
WOLTAGE contral.

A remale ool control can be conneclad 10 1he termina’s “R1° ard 'RE, This bocomes an extension o the “TEET
bultan an the front panel of the instrument and also can besorme an onegll contral of the source valtzge frem '51°
and 'S2' (Ihereby providing a remate conlral of a madar drive o timing circuil). The cutput valtege from thass
lermmingts is approx. 16 W

Methods of Testing

Thi inastrement is connected 1o the item undar kst in one of thee modes described in he previous secton. It s alsn:_n
connecied 1o the mains power supoly &nd, with that supply switched on, the lellewing melhads of test can be carried
ol

Leekege Measurement

1. Setthe 'TRIFBURN swilch to the ‘BURN position and the "% QUTFUT VOLTAGE' control to 2era. 521 the
‘DIRECTMAINTAIM' switch o 'DIRECT so that thie leval of the applad vellage can De 5820 1IN oonjunchon
wilh 1he leakage currani.

2 Salaclthe 2 kv=-4 kS ar 8 k-2 kY = culput wollage range as required.
3. Energize b drevil by pressng the TEST butlan, or its equivalent depending on the method ¢ est being wsed,

4, Ingroase e oulput vatage by roteting the S QLTPUT VOLTAGE' contral until the required lsvel s shown on
e “WOLTAGE' mitear,

5. Faorad.c. autput the leakage currenl is shown on he seale of the "CURREMT meter which has been selected
by the IM PHASETOTAL swilch {aither seale can be used depending an the Izvel of the current fcwing). The
leakage resislance can be caltulaged, see pace 15,

Far an a.c outped 1he resistive leekage eurrent is shoem on the "'CURRENT mister O = 100 A scalg when 1he
I PHASETOTAL switch is sat o IN PHASE'. Whan this switch is sel 1o "TOTAL, the tolal leakage current is
given on the 0 - 1 mA scale. The capacitve leakoge current is caloulaied from [hese we valuas (ses page 15).

Breakdown Tesd

1. Seliha TRIP LEVEL conlral 1o he current level abowe which 2 breakdown is deemead 1o hawe occurred. Set the
THRIF/BURN swilch o ‘BURN. . :
Hate:- The ‘TRIP LEVEL' conlral is calibrated in pesk currant values. For a.c, he scalizs oa lhe 'CUARENT
e arg calibrzied inorm.s. walues; giving a ralic of 0,707 ;1 balwean the bea lora sinesaidal cueren
wavelorm.

2. Selest the output vollage range required and set tha %% OUTPUT VOLTAGE' canlrgd 1 zarc.
3. Energize the circuit by pressing the TEST bulton, o its equivalzn depending on The method of test being used.

4, Incressn the aubped voltage by rolating the 2 DUTPUT VOLTAGE' eordrol slawhy unlil the aulput veiage is
tripped af, the ‘FAIL lamp illuminzles and the buzzer sounds.

5. The breakdown valtage will be indicxlad by tha WOLTAGE' mats: if e DIEECTALAIMTAIMN swilch is o 10
"WAINTAIN wilhout the "% QUTPUT VOLTAGE' contral baing moved,

Delerminalion of the Breakdown Polnt

Hihe current lowel at which braakelown iz dzemed 10 hava eccurred is nci known then falow ganarally the procsdure
abowve but 521 the *TARIF LEVEL control 10 i maximum value and set ths ‘DIRECTMAIMTAIN Bultan [k ‘QIAECT',
Imgrease the outpui voltage wndil the poind where i just collapses or Tails to increase oriber, a5 indicalad By e
WOLTASE' mater. (A true breakdown ocours whers the current slarts ko inereaso rapsdly, Lo, svalanche’, However
the currant Fmiling produced by the instument prevents an excessive current flowing]. Set the 'DIRECTMAIMTAIN
bution 1o " BAINTAIN'; the beaakdomur veltage is now shokwe on the “WOLTAGE' meter. I the outoud current resches

1 ma the 'FAIL" lamp illuminates and 1he buzzer sounds.

Meda:-  This is amore 2eciurale methad than the first one.

The ‘TRIP LEVEL surrent may b= =21 10 a leval 1o comply with a salety specilicidion,

lenisatien or Parlial Discharge Tests

lonisadion can ke delested through he lopdapeaker marked TOMISATION prior o leakege messurement ar
Brgakdown tess,
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Mode- AL The Tully anliclkackwiss pasition of the YOLUKME' controd the sound of the lonisation is swifched off,
howewar Ine Duzees dill Sounds thraugh the leudspeaker to warm of breakdown.

1. Selthe WILUME' contrcd 1o 2 reascnabie level and sel the S5 QGUTPUT YOLTAGE' contrad be zen.
2, Engrgize the cirguil by pressing the TEST' butlon. or ils equivalent depending oo the method of test haing used,

3. Increase the oulpul vollage by rafaling (he Sw QUTPLT YOLTAGE' contral untd ionisafion becomes audible
through the loudspeaker. {The “WOLLIME' canlral ¢an ba adjusled as necessary).

Moia:- I 1he 1es1leads are foo lang il may be lound 1hat backgraund neise becomes excassive,
particularhy with a.c. valiages. The langtn of the high valtzss autpul e in padicelar should be kepd o a
e o 28w rnasirmen sensHivity for this type of test.

Some ionisation extars autside ihe audble range. For ulrasonic ionisat'on the vse of an osailloscope provides he
sk Ea1|§13:'.-:-r5.' n'!EIE'.I'.'-l:I'_l:lI 'HE'|EI:‘.'|iI:!I'I. AN oscllgEcope may b conmscled e the 'OUTPUT' jack sacket on thie from
panel, (2 jack plug ie provided far thie purpose).

Mate-  The irsluments intereal recliiers cawvsa ringing which may be seen on the cacilloscope Irace, Whils the
netrument circwed has Baen designed 1o kaep his 28 2 minimum, it will B increased by the us= of oulput
181 [eads aof axcessive length.

Flash Tesaling

This facility i= mainly used for testing batches of fems L agcertain whether they will withstand z given voltege.

1. Setthe 'TRIFREBURN' =witch 1o TRIP and tha ‘DIREC T/ MAINTAIN swilch {a DIRECT'.

2. Wilh the 5 QUTPUT VOLTAGE" contral =21 a1 zero, temporarily dizconnect the high vallage 1est lead by
ratgiving e plug Iram the ‘03 or "AC-" socket.

3. Press the ‘'TEST bulton on the inslrument's frend pangl and adust the % DUTPUT YOLTAGE' contral undil the
required iest voltage = shown on the “WOLTAGE' mater

4,  Halgasa the 'TEST' buttan ard racannsct the high voltags lead.
5 Beltha ‘TRIP LEVEL conlral 1o the parmissible leeal of lzakaga currant.

€. Re-connect the high vollage fes lead and ensure thal conneclion is made e the sample under test. Energize
1he circuil again by preseing the “TEST' butlon, or ils equivalent depending oot mathod of test baing used. If
breakdovw ooowrs it will B2 indicated by the 'FAIL lzmp illuminating armd e buzzer sounding,

Malg:-  Prassing the lesl buiten disables the trp circuit for 100 ms o avoid “in-rush” currenls theslarn i is
irmparkant taad fhe fest leads are conneciad lirst.
ldentification of the Leakage or Breakdawn Path

The Bzility awiste an tha insirument whereby the output voltage does not trip afl when breakdown e Bl
rermging ard cases the heakage current o continue o flow. This enakblss the l=s%age or breakdewn path in the item
under 1e51 1o ke geen il aging eoeurs,

1. Sat the 'TRIP/BURN swiich to BURK' and the S QUTPUT WOLTAGE condrol 4o zero,
£, Energize (he circull by pressing the TEST bubon, ar is equivalent depending an (he mothod of ksl beirg usesd.

3. The lezkage current will be mastfained whilg tha TEST bubon is pressed but will be limited e a masimum of
S MmA.
General Nate on Testing

In Brifish Standards and giher specilications & requirerment similar 1o the following may be made -- ‘Ircrezse the
culput w2lteqe at a aven rale 1o a given kvl and maintain il 5o lor one minuts’. The instrument has been designed
wilhy such a reguirement in mingd.

This parlicwlar type of 1821 can be carried cul by wsing the rsmote and Sxtemal conlral Tacilily, explained sardier, with
She aidd ol & medor driven variable transfermer or electronic conrol circuit 2nd a fimer. Albernatively, the requirement
Mgy Be ackicvod manually oy retating the "% SGUTPUT VOLTAGE' cantrol at the given rate and 1o the dedquinad kel
and maintaweg it eoe for the specified time, all 1he whils kesging the 'TEST' bulton pressed,

Caleulation of Leakage Resistance and Capacitive Leakage Current
Calzulaten of leakage resistancs is made by dividing the zpplied test voltage by the in-phase leskage surenl (silhor
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Operation

currgrl range may be used tor a d.c. lesi).

A= —

Iz
whare W is the applied wollage in BV, |, is e in-phase g
Izzkage current in mA and R is the lsakage resistance in g = (7 - 15]
ML

The capacitive leaxage current can be calzulated from:-

whore |- is Ihe capaciive currantin wh, |, i the lotal current in b and g is 1he resistive currend in b,




Circuit Description

Refer in general 10 the Circuly Diegrams on page 25,

Control Circult

Fram the mains supply inpul sockel he line (phase) and neutrel are awiehed by push-button switch SW3. The ling
is cannected via fuse FS2 1o the supply veltage selecior; the nautrzl is connected direclly to the selector. The supply
voltage selecior uses the fappings on the vanakle ransformer T2 so that an cwlput of 0 1o 220 W can be achieved az
A rainimurm, The line output of T2 [i.e. the wiper of the variable fransiormaer) is connacted to 31 o terminal Block
TES a&rd the neuteal outpul is connaectad 10 52 an terminal Bleck TEZ. Thess byo connaections now becsme an
adustable voliage source and are normally connactad 1o the control input 1 on TB4 and G2 on TES respactively, io
crive the high woliage clrcwil.

Faor sxternal contral the Fnks batwesn 51 and C1 and batwaen 52 and G2 may b disconnected o thet an axarnal
contral from a 0 4o 220 V supply may be connected to C1 (ing) ard G2 (neutral).

When relay RLZ is enargized the supply valage via ©1 and G2 is firsst measured by the ‘malntaa” valimeater circuit
which, if sekeied, indicates the unloeded autput voltage, The supely voltage then passes through fuse FS1 10 the
carrent limiting capacitors; 2uF far tha 6 KV a.c. output [C15) or BB0 nF lor the 2 KV a.c. output [G14). (The
appropriats capacitor is selected by the autpul valtage ranga salector push-butber) Thus 1he contralled supply is fad
lo Ihe high woltags outgat fransformer T3, The capacilors 14 and G15 delermine the a.c. autput short cirguit
currant.

For relay AL2 1o be energized, two condilions mus be met. First, L3 must be enargized by (i) pressing the TEST
Bulton, (i} prazsing the button an the |ow probe or (i) connocting 1 on TB11 1o R2 an TB12. Secand, he irip
circyil misl nal have operated relzy AL, The breaking contacts ¢f BLA, i, B2 on TB11 &nd B3 on TE1O, and e
closing conlacls of BLT, i.e. B2 on TBS and B1 on TEY are to Indicate a frip condilicn.

Thea g cirguil is disabled for approximeataly 100 ms attar AL is enenpzed 5o that the 651 growils can siEkiize and
in-rusn currants e not measurad. Hence swlomaic testing must be in excess of 100 ms far a valid trip indication.

& girmplified dizgram for e contral gircwid is shown below.
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Output Voltage

The a.c. culput is abtaired from & high voltage transtormer T3 and manually controlled by variebls transformer T2,
The capacior 14 or C15 and the primary of iranstormer T3, fogelher with its reflecled load, form a quadrature
circuit which ensures 1hat the sowrce impedance of the output valtaoe is comparativaly low far 3.6, [0ads up to 1 ma
at & kv, When greatar keads ocour, the railected load through the transformer T3 reduces the primary voHage, and
henca the culput wellage, by a quadraiure action with £14 or C15; thay setthe shart circult curend. (See the ypic)
A autpul characlerslics givan in the Spatifcaticn}. Transformar T3 is wsed in conjunciion with 1he vallage coaser
circuit formed by G1, G2, 01 and D2 on the by, put.b, e give the d.c. oulpus voltage at a separate sockat.

In bath a.c. and d.c. tests the woltmetar M1 conlinuously manitas The valtage applied 10 1he fem under test whan
the 'DIRECT/AMAINTAIN' witch is sat to 'DIRECT'. When fhis switch is el i MAINTAIN b voltmeater M1 givas a
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Circuit Description

mainteinsd reading of the valiage al the breakdown point because he measurement is being made in tha primary
circuit of fransfarmer T3, The voltmeter also forms the discharge path across C2 dor the d.c, owlput,

The 'TEST push-butten switch SWE controls a relay in s2riss with the saupply 1o the transfosmer T3 1 @ physically
rmauntsd naar the % QUTPUT YOLTAGE' conbrel (vansble transformer T2) so that it can be prassed with the same
hang g o adjus] the voltaee and val ba quickly raleaszsd for sxfaty. The culput woltage is applied 1o the item
under test via ane ol 1he ogh vollage sockets connacled as described in “Melhods of Using the Tester”.

On &.c. the output sine wave i dipped by the current surges in the d.¢. oulpul voltage doubler redtiliers D1 and D2
afiecting the current Flowing through capaciter G114 orS15 in the pAimany crcult of transfosmer T3, The axlont of this
chpging is approgimately 5% of the psak valua. Since the woltage measuring clrcuid i3 besicelly & peak detectar, an
efraf b iroduced when rolating this back 10 4 pura sine wave, | this wars to be related 1o the unclipped =ine wave,
trer the full 5% erar wolkd be inlroduced a1 he peak ol the wavelarm, Allamativaly, it could be ralated to a sine
wave ol peak value equsl ta the fleltened fop of fhe clipped ssvvelarm, This would then isiroducs ermors in ha
oppoEite dirsction in pars of the wevaform surrcunding the peak. The chosen soluliea 19 his accuracy problem is b
Lompromise Batvwesn these two axirames, 5o that the values displayed is in error by anly 205% 81 any pan e thio
waavelgemn,

Tha mains pawer supply is unsiable and thesefore the incaming wallags ewel is 5 sdom g, The maan nm.s.
valua is fairly constant. bui the peak (evals of vollaga can vany from one cycle 1o 2maher by &5 much as $5%;
alhough E2% i5 moere uswal, When testing, these higher pesks of vollage will cause breakdown to take place al &
bzvel lvwver Than might be expacted Beause Brgakdawn will occur lirst on the psak of the voltage waveform. To
avercame this error the voltmeter s peak detecting bl i3 reading & relalod back fo the aquivalent r.m.s. voltage.
Linless a siabilis=d supply is wsad, this reeding will atien difer slighlly fram a repding taken on a frug r.m.s. or meaan
raading medar,

lonization

lonisation in &n item under test develops & signal voltage across resisiors AG3 and REE. This i appied via a kigh
pass lilkzr to the audio amplifier 1IG2 which ensrgizes the loudspeaker WD or an external oscillozcops connaciar ai
b ubpar] sockot SKAQ0, The filler comprises effaclively, four steges of low freguency allenuation, giving an
atlenuation of appraximately 24 d8 per gelave in the cul-of regicn, Tha first thras stages zre combined inlg ona
circult network around fransistar TRS. The final slage is achieved by wsing a loudspeaker which has a reducaa
respanse 1o frequancies below 2 kHz.

Far ionisation which acsurs outside the avdibla frequency range, an oscilloscope connacted 1o the ‘CUTPUT sockiel
will give & clear indicalion.

The yolume contral incorparates 8 switch which disconnests the lonisation circuif Bud eaeos e buzzar flor
breakdown indicalion) able to sound through tha loudspaaker.

Indication of Breakdown

Indication o Begakid ows is Qiven by & buzzer sounding and an amber neon light LPE, mounted on the frant pansl,
illumingting if the peak leaksangs cumenl excesds o pre-determined lovel se by the TRIF LEVEL cantrol R106. The
naan remains illuminated far approximately three seconds if Ihe breakdown s enly lemporary, When the potential
sel by the peak current in RS2 exceeds the potertial leval set by R10E, the first half of compariter 103 (ewlput pin 1}
aclivales the semnd hall of 163 {ulput pin 7 and then TR1 is swizthed on. This actuasles relay RL1, causes the
buzzar 1o gound, llluminales the amber necn and erergizes a sof of relay contasts for giving an exlamal incication of
breakdown via 1arminals B and B2 an the remade cantrol terminal block, The ralay condacts ara rated ai 250 W and
A A, and cowld be wsed 1o drive recording or ether similzr equipmznt.

Trip Circuit

The Iripy &rcuil is dasigaed o operata wilh rip currenis of shar duration (21 me d.c. 2nd 5 ms a.c) and dawn 1o ke
current lewels (100 pAd, The cirguil will respond o lransient cerrends arising from the inilial charging of the extemnal
capacilance of the iZem under fes1 and the connesting leads, To aveid such spurious oparation, a circuitis
incorporated to hald off the trip circuit for approximalely 100 ms afler swilching an he aulput vallage.

Ta fake besl bvantage of this fealure the instrement should ba connactad to the item under test beloee e aulpu
voltage s switched on,

It is poesible 1o switch the trip function off and allow the current 1o comtinue 10 Nlow wirie the oulpu voltage is
appliad. The current is alwaye limilad ta & ma.
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Service and Maintenance

Callbration of the Instrument

WARMIMG:=  Vary high eallages ara present within the inslrumsnl whan il is swilched en. These woltages become
gposad 19 he jouch when ihe ingiopment i erscead Trom itg ¢ase during calibration. Therefara this
work rmust anky ke carmed aul by 8 S{Illﬂmf Irarmed and comglent persas wha is awarg of iha
nazards invalwad.

Before making any conneclions the instrument must be switched off.  Make the connections secwely, To calibrale
the instrument ils powsrs supply must be via a stable power supply wnit be provide an cutpul of 2404 + 1%, seo b
saclion on Test Equipment Aequired. It is nol possible to accurately calibrate the insirument direetly fram a maing

supply becauss this can giva rise ke errors in the region of 53,

Badora calibralion, uss & Portazle Appliance Tester PATZ (tasts 1 to 4] o check the ealely of the instrument,
aspecially the aarth bording af e rear !]rl‘a'lIu'll"ll"!.'l:'llll:l'u'!.l lEarninal.

Calibration of {he Volimaiar

Connzst a high voltags divider (180001 ratio and input impedancs 100 M4 betaeen the '0OCT sacket for doc.
salting or the "AC-' sochkel Tor ac festing, and the greentyellow earth terminal on the front of the Insiumend,
Corrpat the oulput of the divider 1o a digital veltmater of high inpul impadance. The instrument should be supplisd
[reaemy 0 variabile valiacs sourcs, Swilch he insirumsnal on,

Saledy awar-wodlage jest-

Seal lhe instrument la DIRECT and The 12 KW oLg, aulgad range, Sl the 56 QUTPUT YO LTACZE condrol 50 that he
measuned oulgal is 15 20 doo. Fwill be noesssang 10 increass he supphe vallags ke about 270V a.c. 1o achieve lhis.
Check that no sniselion o breekdown acsurs. Resst the supply voltaoe 10 240 % s,

Seting the valtmeater's differential amplifie:-

Set the instrument 1o MAINTAIN', 521 the 95 OUTPUT VOLTAGE' cantrel g6 that thi WL TAGE ' medar indicates
f.zd. Aeverss tha phase and rewiral mains supply connactions to the Instrument and adjust ASS s e YOLTAGE'
mgdir again indicios Led, Recanned tha mains supely in the correct manner.

Setling ‘DIREGT 12 kY d.z..-

Sat the instrumant to DIRECT and the 12 kY &le. cutpul range, Sol the "% QUTPUT YOLTAGE' contral sa that the
messured culpul 18 ©2 BV doe, ddjust B30 unbl he “YOLTAGE' maler indicaias f.e.d. Ghack thal wilh measwres
oubpud vollages of 3 &V, 6 KV and 9 kW the WOLTAGE meter indicafion is within 21,5% o 15.d.

Saeting 'MAINTAIN 12KV d.e. -

Sel lhe " OUTPUT VOLTAGE' contnol 22 1hat the measured aulpust s 10,5 KW Discoomnecl e divider and check
that the "“VOLTAGE' maeler rezding rizes fo abaut 11,5 BV Adjusl ihe 3 SUTHFUT YOLTAGE' conlral wunlil his
aperalion makes the OLTAGE' metsr poinler swing equally arcund the 41" mark of the 12 BY scale

Switch the Blrormenl o BMAINTAIM and se1 AGT so that the "WOLTAGE meter reading Is 11 By Saf the
T QUTPUT VOLTAGE conlred so ihat thi YOLTAGE' mater raads £.5.d., tha measwred autpud should be 45 low
£1,5%. Cheok hat the measured reading a3l S kY s 4% bewr 41 5%,

Seting ‘DIRECT' 4 kW d.c.o-

Set the instrumend 1o 'DIRECT and the 4 kY d.c. culput range. Sot the %% OUTPLUT YOLTAGE' contrel 50 that the
measured oulput is 4 kY d.c. Adjust Rd1 until the "WOLTAGE' meter indiestes Ls.d. Check thal wilh measursd oulput
willages of 1KY, 2 kY, and 3 kY the WOLTAGE m=ier irdicalion is within £1,3% of £.5.4.

Sofing “MAINTAIN 4 kYW d.& -

Gel the S GUTPUT WELTAGE contra! 56 that the measured outpat is 10,5 on the 12 kY scale. Disconnect the
digias gnd check thal the WVOLTAGE' mater reading rises be about 11.5 on the 12 kY sdale. Adjust ihe S DUTEUT
'u'DLE-'"-GE' contrel urlil this operalion makes the “VOLTAGE™ meler peinder swing equally around the 11" mark of the
12 KV scale.

Switch the instrument 1o ‘MAINTAIN and sat A43 so hat the VOLTAGE malor reading is 11 on the 12 kY scale. Set
ihe % QITPUT WOLTAGE' contrel sa that the “WOLTAGE' meter reads 1.s.d., the maasured outpud showld be 255,
b 1 1% & 1,5% of Ls.d. Check that the measured reading at 2 kW 18 2,59% low + 198 + 1,5% of [Ls.d..

Testing ‘DIRECT' & kW a.0.:-

Ez11he instrument ig DIREGT and the & kY a.c. oulput range. Set the "% OUTPUT VOLTAGE' contrel o 1hat 1he
WOLTAGE meder reads £,.5.d, The measvred oulpul should Be 6 KY a.c. £3%. (Any emar can be shared wilk setling
‘DIRECT' 12 k\ d.c. abowe),

Testing ‘MAINTAIN B kY a.c. -

Swibch the instrument to ' MAINTAIN' and =21 fhe =S8 DUTPLUT VOLTAGE corirnl 50 thal the “YOLTAGE' meter reads
B &V a.c. The measwed oulput should be 2% migh e &,12 kY a.c. & 3,8% singa it is an urleaded oulput. (Any smar
cin be sharad with s=tling "MAINTAIMN 12 kY d.o abowe).

1%




Service and Maintenance

Testing 'DIMECT 2KV a.c.-

Set the instrument to 'DIRECT and the 2 kY a.c. culput ranga. Sat the "% QUTPUT VOLTAGE' contral 2o that the
“WOLTAGE' mater reads f.5.d. The measursd qulput should ba 2 KV aug, £ 3%, [Any arror can ba sharad wilh satling
‘DIRECT 4 kW d.c. above].

Tesling "MAINTAIN 2 kY ac.:
Swiich the instremant 1o AN TAIN and sat (e %% DUTPUT YOLTASGE” ceniral 5o that the “WOLTAGE' meler reads

2 kY a0 The measuned aurpul should be 2% high L2, 2.04 kY 3.c. + 3,8% sirce H k2 2n unioaded cuipul. (&ny error
can be shared with selfing ‘MAINTAIN 4 KV d.o. above).

Calibratian of the Ammaler

Selting pick-up nulling ;-

Remaove 1he conneetiong fram the oulpul teminals, Se iho metiument 1o TOTAL and the 6 KV a.c. cutpul ramss.
Connecl an oscillasoops to the positive end of ©29 and set the "% OUTPUT VCLTAGE” condrol o & kW 2.0, Acjust
RE1 ang A82 1o minimize the peak to peak amoliude of the wavelarm. The reading an the 'CURRENT meder
should be zera.

{RB1 and A3Z farm a back-off circuit for lzakege curranl rarm the high welage ransformes, B8 adjusts (he curraenl
{low and RE2 adjusis the phasa angle).

Setling ‘TOTAL currant d.g. -

Sat tha instromant 1o TOTAL and he 12 kY d., oulge] rangs, Connecl g 3.6 MO (12 BV resisior m ssnes wilh &
digital ammetes acress (he sulput [Erminals: conngeet the resigior 1o the “DC=" cwput socket and the ammeler 1o 1he
gregniyellow measurement earth tarminal en the front of the instrument. 321 the =2 OUTPUT VOLTAGE control so
that the measusad oulput corrsnt (2 1 mA 2nd adjust A73 sothat the "CURRENT mater 1 mA = 3.5%. (Any efror in
testing or seting the 'TOTAL currend en a.c. and the 'IN PHASE' current on a.c. and d.c. can be sharsd by this
seiting).

Testing 'TOTAL curment a-c.:-
A=place the 3.6 MLE resislor with a 4,7 ML (& KV} resisten, Sl the "% DUTPLUT VOLTAGE” central Sa thal fhe
'CURREMNT malar incicalbas 1.5.d, Check tha mspbured culput currenl is 1 ml a.c, & 35%.

Tasling 'IM PHASE™ current aé.-

Roplace thi 4.7 MO resislor with a 47 MO B BV resistor. Set the instrement to 'l PHASE'. Set the ' QUTRPUT
VDLTAGE' conlral 0 that e 'CURRENT meler indicates 1.5.d. Check 1hat the measured outpuiis 100 ua a.c.
+3,5%. (Re-chack this alter ssiting PE0 phase; tha next s1ap).

Eeifting PED phase:-
Connact 2 560 pF {6 k\) capacilar in parallel with the 47 B J& kKW resistor. Adjust AS3 sothat the 'CURRENT
meter indicales f.5.d. Aamaove the capacitor.

Testing "IN PHASE' currant d.c. -
Replacs Fe 47 B0 ressior with a 100 M2 (15 BY) resistor, Sel he % QUTPUT YOLTAGE' canlral so That 1he
‘CURAEMNT meter indicaies Le.d. Check that the measured oulput (s 100 pA d.o. + 2.5%.

Calibration of the Trip Gircuit

Connect a 4,7 MO {6 KV resistor in series with a digital ammetar agross the oulput terminals: conned the resistar b
the "&C~" culput sockat and tha ammster 1o the grasnanalow maasunemant aarth terminal o the rend of tha
instrurmen.

Set B TRIF LEVEL control ba the 1 mif posites, S B25 lly anticlockwize 2nd sel the ‘3% QUTPUT CONTROL
&o Ml the measursd reading s 0,707 medorm.s. {1 ma peak). Adjust A25 until the trip cperates. Re-acjust the

‘2 QUTPLUT COMTROL 80 that the mezsured reading is 0,6 med r.m.s. The frip should re-set in sbout 3 5. Check
[fal fhe Irip cccurs again &1 0,707 mb 4%,

Set lhe 'TRIF LEVEL cantrol to the 1 mA, pasition. Adjust the % GUTPUT CONTROL 52 that the measurad reading
I5 70,7 wh rm.s. (1 mA peak) $22%. (2% of 1.5.d. £2% of reading). Check that the Irip operalas.

izh the insirumenl sat te 'TRIF® and the 'TRIF LEVEL sel i 1 ma Incrgasa tha "% QUTPUT VOLTAGE cantral
unlil frip oecwrs. The "WOLTAGE' metss reading should fall 10 zero, Asfease the TEST' butlon, tem e S QUTPUT
VOLTAGE' contral down By TEW, prass the TEST butlan again and obegreg (hat the WOLTAGE" maber raading
Figs S
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Shor Clroult Current Sefety Test
Connect an a.c. current mater between the *AC-" guipul lerminal and Ihe greandeallow measuremant earth tarminal
o ihe front panel. St the instrumant to the 6 kY a.c. range, preas the ' TEST' buiten and ncraass the % OUTPUT

VOLTAGE' corirol for af.5.d. rgading. Tha currant medar should resd less han S rvh, Fegaeal 1his procedure with
Ehe ingslrumant sel 1o tha 2 KV a.e, rangs,

Uzing a d.c. current meter cannected i he ‘DS oulput terminal and the greend yellow maasurement earth

terminal, repeat the abave procecurse ler Iehe 12 KW d.c. and 4 kY dc. ranges. The current meter should be less
than 2 mA.

Test Equipment Required

1. Podable Appliance Tesler PATE and an escilloscopa.

Stabilized power supply, with oulput 240 Y + 1%, stabli to < 0,1% and 1otal harmanic distertion « 0,25%.
1000:7 atlenuater and volimetar, ingul impedence 100 M2, 1o0fal accuracy = 0,253 a6 ord.c,

Fesislive load of 3.6 M (12 kY rating) in series wilh a currant meter able to measure 1 ma d.e, & 0,25%,
Reziclive loed of 4,7 ML (6 kY rating) in sorics wilh 2 currend maeter abla 10 meaasure 1 mA &.c. + 0,358,

Resistive load of 47 ML {6 KV rating) in series with a current meler able b measure 100 p& ac. £ 0,25%.

o - R S U

Capacilive lvad of B350 pF (6 kY rating}, 10 be connected in parzlizl with the resistance and molar in J8) abovea,

Hesiativia Ingd af 100 BAC {12 KV aling) in sarigs wilh a current meter able to measure 100 ph d.c. + 0,35%,

4. Current meler ablz 1o measwere 5 md a.c. 4 0,25% and 2 mA d.¢ £ 0,25%,
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Repair and Warranty

The instrument circuit conlains stalic sensilive devices, ard care must be taken in handling the printed cirzuit
Bxnared, IF e prgdeciion of an ingtrumenl has been impaired it should not b2 used, and be =ani for repair by suitadly
frained &nd guslilied personnsl. The pratection is likaly 10 be impaired if, for example, the instrument shoes visible
damage, falla 1o parform tha intended maasuremants, has been subjoclaed 1o pralanged Slarage undor
unisvourable conditions, or hos boan cuposnd o Severe ranseorl slresses,

Mew Instrurments are Guaraniesd for 1 ¥Year from ihe Dale of Purchase by the Usar.
MNete: any wnauihonzed prior repair ar adjusiment wil automatically imvalidaia the Warranty

Instrument Rapalr and Spare Parts
For service raquirameans for MEGGERE Insliruments conteet -

AVD INTERMATIOMNAL or AVD INTERNATIOMNAL
Archcliffa Road 510 Tewwnship Line Foad
Ciover Blus Ball

Eenl, CT17 SEM P& 19422-2795
England LL5.A,

Tel: +d44 {0) 1302 G02223 Tel: +1 {215) 546-3200
Fax: +dd (D) 1304 207342 Fax: =1 (215) 643-T215

or 2n approved repair Compan.

Appraved Repalr Companies

& number of independent instrument repalr companies have been approvad for repair work on most MEGGERT
ingfruments, ugsing genuine MEGBERT spare parts. Consult the Apoointad Distribwlor / Agent regarding spare
parts, repair facilitiez and 2dvice an the best courss of scfion 1o take.

Aedutnilimyg an Inetrument oy Repaly

It r2furming an insfrurment to the manufactursr for rapair, it should be ssnt freight prs-paid to tha approprialbs
sddress. A copy of the Immics and of the packing ndde should B senl sEmullansiasly By airmail ko exoedile
slaarance through Custorms, & repair catimale showing ireight return and aihgr cherges will ke suimited e the
sendar, il reguired, belore work on ihe Instirumen commences,
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Components List

Maln P.C.E,
A1
A2
)
H4
R5
RE
A7
HE
Az
A1
A1
A12
R13
R4
F15
R1&
HiT
R1&
A1
A2
A21
R23
R23
Rz24
Rzh
A2
R=T
R4
A%
A3
A31
R33
R33
R34
R2E

(S5t
et
A70

Hesislar
RAesisior
Hasistor
Rasistor
Resister
Resiztor
Resistar
FResistar
Fesisior
Hgsislar
Heszigiar
Hesisior
Aasistor
Rasiskar
Ressior
Recizter
FResistcr
Foasislor
Feasislar
Resistar
Resicsior
Resisior
Resistar
Resistar
Polantiometar
Reeistor
Hosislor
Fesislor
Reziclor
Re=sisior
Hasisior
Résistor
Aesisiar
Resistor
Rasiztar
Resiztor
Riesistar
Resistor
Hesislor
Resisiar
Potentiameor
Resi=zior
Potentiometer
Rasistor
Rasistor
Rasistor
Rasislar
Fresisiar
Fazizior
Potanilomaar
Razlsior
Rasistor
Polantiomater
Rasistor
Petentioerneber
Resistar
Resistar
R¢sisior
FAasisiar
Rezisior
Rasistor
Rasistor
Rassiar
Resislor
Rasiztar
Resistar
Poterdiometar
Rgsisior
Hesistar
Resistor

10 k€] £ 1% 0,25 W
15 88 & 15 0,25 W
4,7 kil £ 19 0,25 W
4,7 Mil+5% 0,25 W
2.2 ML+ 5% 0,25 W
11RO+ 19 0,25 W
22k =19 025 W
4.7 ROk 1% 0,25 W
2.2 MO £ 5% 0,25 W
47 kil + 1% 0,25 W
BT k() + 130 025 W
o= 1% 025 W
B,81 hi} & 1%, 0,85 W
6,81 kil +1% 0,25 W
2Tk 1% 025 W
GH1 KD+ 1% 0,25 W
1000 £ 1% 0,25 W
30k 1% 025 W
110 k2 + 19 025 W
520+ 1% 025 W
S10 02+ 1% 025 4
24,3 KLk £ 13, 0,25 W
15 K0+ 190,25 W
2,7 kil + 198 0,25 W
SR 20%

1,9 k2 & 1% 0,25 W
20 W4 1% 0,95 W
4T k= 1% 0,25 W
1.5 M £ 19 0,25 W
nof usod

100 52 4 1056 0.5 W
39K £1% 0,25 W
27 K4+ 196 0,25 W
G5 K2 + 19 0,25 W
118 kil & 0,19 025 W
22001+ 1%025 W
3,32 kO 0,0% 0.25 W
1 ML £ 0,55 0,5 W
8K+ 1%%:0,25'W
12 ki1 £ 190,235 W
AO0 0 + 20

not used

1 kiR & 2005

9,1 K{k+ 1% 0,25 W
12 hi® £ 15 0.25 W
5,3 ki) +0,1%: 0,25 W
15 e} £ 15 0,25 W
G202+ 13% 025 W
511 k2 = 130 025 W
B kO + 209%

2a BD k1% 0.5 W
160 KO 4 1% 0,26 W
50 ki) +20%%
20k £ 17 0,25 W
50 k0 =205

ST k£ 19 0,25 W
30 kAl £ 1% 0,25 W

1 M+ 0,5% 0.5 'W
475 kil + 1% 0,25 W
1 MO+ 05%0.5%W
1M+ 0,5% 0.5 W
2.4 ML £ 1% 0,25 W
S004) + 0,19 0,25 W
1 M+ 0,5% 0,5W
EODO £0,1% 025 W
10,5 RO+ 1% 0,25 W
1 kil + 2%

47 M £ 5% 0,25 W
523 k{1 + 0.25% 0,25 W
B kixz 155 0,25 W
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cag
Cca
05z
a3

D1 to D2
D13

D14

015

Oig

O 7 to D
025

D26

bzv

Li2e

D20

1
1ca
s
1C4
ICE
5
27
ICa
[}
Ic10
1

Recizbor 257 kit £0,258% 0,25 W
Recistor 110 RO & 15 025 W
Potentiometer 100 G+ 20%
Fegislar 475 WL £19% 0,25 W
Aazlziar 20 kL + 194 0,25 W
Rasisior A9 kL + 1% 0,25 W
Rasistor 120 RO+ 1% 0,25 W
Rasistor 120 RO & 1% 0,25 W
Rasistor 1 kS £ 196 0,25 'W
Resighor 2.2 ML+ 5% 0,25 W
Potenticemeler 1 MUk + 2054
Potenticmeter 100 ki) = 2044
Resisior 110 K02 4 1% 026 W
Capacitor 10 nF 25 Y
Capacitar 2AuF 3B
‘Capacitar 100 mF 25 Y
Capacilor inFi00Y
Capacilor 1nF 100 Y
Capeciar N0nF 25 Y
Capacitor 100 pF 256 W
Capacitor inF100¥
CEpacibor 47 nFBa W
Capacibor 100 nF 25 Y
Capacitor 103 nF 25 Y
Capacitcr 22nF 63 v
Capagilor 1 uF 50Y
Capacilor GEO nF 250 W
Capacior 2 UF 2RO
Capacilor 10D nF 350 v
CapacHor 100 nF 25 ¥
Capacitar 22 puF a5 v
Capacitor 4 7TUF B3W
Capeeitor 1pFEOY
Capacitor 1 mF 25 4
Capacitor 100 nF 25 Y
Capaciter 1 mF 25 v
Capacilor 100 nF 254
Capacilor not used

Capacilar 1nFE3Y

Capaciiar 1 puFs0Y

Capecitar 1 pF a0 Y

Capacitor 22 pF 35V
Capacitor 22 pF a5V
Capacitor 220 nF 50 W
Capacitor 1uF S0y

Ceapaciar 10onF 25y

Dioda 1MN4148

Zener dicds BEZTO3C18

Zener dicde BETHIC1A

Dioda 1k4148

Zirr dinda BZXrociz

Zenas diods BZVEECZ00

Zaner diodn BZT03C10

Zaner diode BETOACIO

Zanar diode BZTOICIE

Laner disde BZTOIC1E

Diode 1M4148

Inagrated elrcuit 4011

Inlagrated circuit 740

Inlegrabed circuit  LM3SE

Infegrated gircuit 7410

Inlegrated cireuilt
Integrated cincyit
Integratad circuit  LF335M
Integraled circuit  OF-0OP
Integrated circuit 7416
Intagrated gireuwit 741G
Intagrated elreuil  OF-QP

Vialaga reguletor TAL1S
Wollage regulztor FEL1S



Components List

TR1
TR2
TRZ
TR
TRS
TRS
TR¥
TRS

BR1
BR2

W1
e

HL1
HL=

AL3

W

SWE

S

S

Transistor
Transishor
Trermsishor
Trarsislor
Transislor
Transislor
Transislor
Transkslor

Bridga rechifier
Bridga r=clifier

‘arislar
Varislar

Relay
Aelay

Relay
Transformer
Fuszs

Sailch

Swizh

Swilch

Swilch

Swiich

Swalch

High Voltaga PGB,
A1 12 A1} Reasisior
A1 o A1E Rasiswar

BCI84G
BCE3
BCg3
B3
BC1ga
BC214c
BC438
J112

TEAB1OE
TKABIDE

L21l471
Z21L471

2 pole monosteble 12 Y
2 pole changeoyear

250 W10 A

2 pala mongslaihe 12 W

BWG 120 W5 YW a.c.
500 mé [guick blow}

part no. 25975-061

(12 pobe lakching
"TSTALIM PHASE'}
part no. 25875-058
(2 ple [Aching
‘TRIF:BURM]

parl na, 25975-057
i pele 1ching
AR

part no. 25875057
(4 pale lsching vwollags
range s=kect)

perl no. 25875051
(2 pale lsiching
‘DIRECT. MAINTAIMNG
parl no. 2875055
[2 pole non-laiching
TEST]

1,5 i = 10% 1 W
20 MY + 5% 0.5 W

L5nFE 15 EY

VG2
VE20
BLRTACIVE

! ng, G480-044
part ng. 5480-043
part na. 25515-6749

Mean [amp jamber)  part no. 259490-004

(e, C:Enaaior
(1] Diode

oz Diode

oA Dicde

Other compenents

ki1 Valtmatar

bz Ammeler

LF1 Miean Gemp (red]
LP2

W Lougzpeaker
Ri05S Falenhometer
R10G Folentiagmeter
T2 Transformer

T3 Transhermer
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par: na. 27820-013

10 ki [WOLUME)

S50 ka1 [TRIP LEVEL)
part na. 27900-014

Ve QUTPUT
WOLTAGE"

part no. B331-577 {high
vollage)
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Circuit Diagrams
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Archelifle Aoad 510 Tewniship Line Rodd 4551 S Wesirnoeeland Rodd
Crower Bluebel Dallas

Kenl. CT17 9EM, Piy 19422-2705 TX TRRAT-1017

England. LL5.A, L&A,

Tel: 444 () 1304 202100 Tel: =1 (215) G46-9200 Tl 1 (800 F22-2881 (LLEA, only)
Fane: +d4 {0 1304 207342 Fiaw: +1 (213) 643-2670 Tl +1 (214} 3202203 Inlemalional)
Fax: +1 (214) 337-3036

Thig instrument iz manufactured in the United Kingdom

The company reserves the right to changes the specification or design without pricr natice
MEGGER iz a registered Trade Mark of AVO INTERMATIONAL LIMITED.

This dala uses the comma as the decimal marker 1o align with general European usage
Copyright &, AVO INTERNATIONAL LIMITED.
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MEGGER SAHAL

22 Allée de Villermomble
S0 Le Rafnoy

Faris, Franca

Tel +33 (1] 43.02,37.54
Fax; +33 [1) 43.02.16.24




