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1. SAFE TESTING /|\

Electricity is dangerous and can cause injury and death. Always treat it
with the greatest of respect and care. If you are not quite sure how to
proceed, stop and take advice from a qualified person. This instruction
manual contains warnings and safety rules which must be observed by
the user to ensure safe operation of the instrument and retain it in safe
condition. Therefore, read through these cperating instructions before
using the instrument.

IMPORTANT:

1. This instrument must only be used by a competent and trained
person and operated in strict accerdance with the instructions.
MAJORTECH will not accept liability for any damage or injury caused
by misuse or non-compliance with the instructions or with the safety
proceduras. . )

2. It is essential to read and to understand the safety rules contained in
the instructions or with the safety procedures.

3. The symbol Mindicataed on the instrument means that the user must
refer to the refated sections in the manual for safe operation of the
instrument. Be sure to carefully read instructions foliowing each
symbol A\ in this manuat:

A_DANGER is reserved for conditions and actions that are likely to
cause serious or fatal injury.

A WARNING i& reserved for condltions and actions that can cause
serious or fatal injury.

ACAUTEON is reserved for conditions and actions that can cause a
minor injury or instrument damage.
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/N DANGER
This instrument is intended only for use in single phase operation
at 230V +10% -15% AC phase to earth or for use in QLD-TT
systermn phase to neutral. ’
When conducting tests do not touch any exposed metalwork
associated with the installation. Such metalwork may become live
for the duration of the test.
When testing, always be sure to keep your fingers behind the
safety barriers on the test leads.
Be sure to remove the test lead from the mains power supply
promptly after measurement. Do not ieave the instrument
connected fo the mains power supply for a long fime.

@

@

A warnmG
Never open the instrument case - there are dangerous voltages
present. If a fault develops, return the instrument to your distributor
for inspection and repair.
if the overheat symbol appears in the display (g ) disconnect the
instrument from the mains supply and aflow to coof down.
it abnermal conditions of any sort are noted {such as a faulty
display, unexpected readings, broken case, cracked fest leads,
etc) do not use the tester and return it fo your distributor for repair.
Never attempt 1o use the instrument if the insirument or your hand
is wet. -

@

@

A\ cauTion
For those testers without the D-LOK circuitry (K4118A) all RCD's
(RCCB, ELCB) in the circuit must be by-passed for the duration of
thetest (excepton loop-2000Q range).
Do not operate the RCD Test Button with the RCD by-passed.
During testing i is possible that there may be a momentary
degradation of the reading due to the presence of excessive
transients or discharges on the electrical systam under test.
Should this be observed, the test must be repeated to obtain a
correct reading. If in doubt, contact your distributor.
Use a damp cloth and detergent for cleaning the instrument. Do
not use abrasives or solvents.
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2. PROCEDURE OF REMOVING COVER

K4118A , 4120A have a dedicated cover to profect against an impact from
the cutside and prevent the operation part, the LCD and the connector
socket from becoming dirty. The cover can be detached and put on the back
side of the main body during measurement. -

2.1 Method of removing the cover

Fig. 1




3. FEATURES

3.1 Instrument Layout

I Wiring correct
(Green LED's)

.

Reversed L/N tarminals

(Red LED)

A
ci:.: » AIEE s

IBAB: |
LCD

Fig. 3

Connector

LCD display

...... Witing check LEDs
... Test button

.... Range switch
.. Connector

| A DpaNGER

Use original test lead only.

Max. allowed voliage between mains test terminals and ground is

300V,

@ This instrument is intended only for use in singie phase operation
at 230V +10% -15% AC phase to earth or for use in OLD-TT
system phase fo neutral.

e

3.2 Test Lead
The instrument is supplied:with Model 7128 lead at socket ouilets and Model
7121 distribution board lead.

{1} Model 7126

=

Black-Neufral _
Red-Phase

Green-Earth

3.3 Features
3.3-1 Test Range (Function):

Model Ka120A | KA118A
D-LOK Circuit = [§] X
Loop 0-18.98Q/ -
Si8880/0 19690 o ©
PSC 0-199.94/ -
0-1599A/0-4.00kA ) O

Note: :
@ "D-LOK=Autcmatic device (RCD) lock
@ D-L.OK dose not operate on the Loop-20000Q .
+ @ Mains voltage with which D-LOK operates is as shown in the table below.

Range D-LOK Operating Yollage
| Locp260Q/PSC200A . - 190~253v
Loop20 Q/PSC2000A, 20kA 205~253V

3.3-2 Applied Standards:
Instrument operation: IEC /EN 81557-1, [EGB1557-3

Safety: IEC/EN 81010-1 CAT II1{300V) - insfrurmant
. IEG/EN 61010G-2-31 CAT Il (300V) - test lead
Protection degree: IECB0529 (IP 54}
— 5 p—



3.3-3 K4118A , 4120A have the following features:

@ Battery is not used

@ Wiring check

All models are not battery-operated, but opsrate by
the voliage supplied from the system.

Three LEDs indicate if the wiring of the circuit
under test is correct. The P-E and P-N LEDs
fluminate when the wiring poiarity of the circuit

4. SPECIFICATIONS

@ Measurement Specification
Loop Impedance ( IEC61557-3)

Nominal test current

under test is correct. Range | Measuring range Accuracy
— - at 0 Q external loop
;%g:fgrs_e,dﬂeverse LED is lit when P and N are =T 500~T9550 35ATB0mS
- . ) ) 2000 |0.0~199.90 2.3A 7 40ms +(2%rdg + 4dgt)
@ Over temperature Detecis overheating of the internal resistor 20000 |0 ~1998Q 15mA /260ms

protection

displaying a warning symbol (E8) and automatically
halting further measuremenis.

Prospective Short-circuit Gurrent (K4118A, K41204)

Nominal test current

@ Overload protection  Halts measurement to prevent damages o the Ran Measuring range Accu
P body when voltage bei\?veen VL-PE ig 280V or i 9range | at0Q extemai loop couracy
more. P00A | 0.0 ~192.9A 2.3A740mg Consider accurac
"/1-PE Hi" is shown on the display. 2000A |0 ~1998A 25A720ms Y
20kA__ | 0.00 ~ 4.00kA__ | 25A720ms of Loop impedance
@ D-LOK circuit K4120A with unique D-LOK circuit avoids the - - -
need to by-pass most ACD's. Voltage
@ 15mA Loop Locp impedance 2000Q range measurement is ! Measuring range | Aceuracy 4{
measurement carried out with low test current {15mA). The - [ 1i0~360v [ F(2%rdg + 4dgh)
current will not cause tripping out involved RCD i
even the one with the lowest nominal differential Instrument dimensions  186X167X83mm
current (30mA). Instrument weight K4120A /960g, K4118A / 7509
& Display The liquid ¢rystal dispiay has 3 1/2 digits with a Reference conditions ~ Specifications are based on the foliowing conditions

decimal point and units of measurement (&, A,
kAN,

@ Manual and Autotest mode :
Manual — Press and release the "Press to Test" buttor. The result will be
displayed for 3s and then the display will revert io AC voltage.
Auiotest — The "Press to Test" buiton can be umned clockwise to lock it
down. In this auio mode, when using distribution board lead

Qperating temperature

except where otherwise stated:
1. Ambient temperature: 23 =5C
2. Relative humidity:45% to 75%
3. Position: horizontal
4. AC power source: 230V, 50Hz
5. Alitude: Up to 2000m
0 to +40°C, relative humidity 80% or less, no

M-7121, tests are conducted by simply disconnecting and and humidity condensation.
reconnecting the red phase prod of the M-7121 avciding the Storage femperature ~20 to +6CC, relative humidity 75% or less, no
nead 1o physically press the test button i.e. "hands free”. and humidity condensation.

/A cauTioN

@ The D-LOK circuits may not by-pass some RCD's and this will
result in the RCD tripping out as they would do with a conventionai

Symbols used on the
instrument :

[@]Equipment protected thvoughout by DOUBLE
INSULATION or REINFORCED INSULATION.
A\ Caution {refer to accompanying instruction

ioop tester. Also, in the case of high sensitivity RCD's rated at manual)
10mA or less the D-LOK circuits may not function.




@ Operating Error of Loop Impedance (61557-3)

R Measuring range to keep Maximum percentage
ange operating error operating error

20Q 0.20 ~19.99Q

2000 20.0 ~ 19990 +30%

20006 | 200 ~ 19980

The influencing variations used for calculating the operating error are

denoted as follows:

Temperature - 0C and 40°C

Phase angle : At aphase angle 0° 1o 18°

System frequency - 49,5Hz to 50.5Hz

System voltage © 230V+10%-15%

5. OPERATING INSTRUCTIONS

5.1 Initial Checks - To be carried oui before any testing.

{1) Test Lead Connection
Insert the lead plug into the connector on the insirument correctly as
shown below.

@ Always inspect your test instrument and lead accessories for
abnormality or damage. If abnormal conditions exist DO NOT
PROCEED WITH TESTING.

(2} Wiring Check

Before pressing the "Test Button" always check the LED's for the
following sequence:

P-E Green LED must e ON

P-N Green LED must be ON

T+ Red LED must be OFF

\

A\ viarniNG |

@ If the above sequence is NOT displayed or the RED LED is on for |
any reascn , DO NOT PROCEED AS THERE IS INCORRECT
WIRING. The cause of the fault must be investigated and rectified.

(3) Voltage Measurement

When the instrument is first connected to the system, it will display the
phase-neutral voltage which is updated every 1s. This mode is cancelled
whenever the test button is pressed. If this voltage is not normal or as
expected, DO NOT PROCEED.

/\ WARNING
@ This instrument is intended only for use in single phase cperation
at 230V +10% -15% AC phase to earth or for use in OLD-TT
system phase to neutral.

5.2 Measurement of the Loop Impedance

(1) Set the instrument tc the 200Q or 20000 range.
If the instrument is set to the 20Q range slight sparking may occur
when testing with the distribution board lead afthough the unit has
been designed to minimize this.

{2) Connect the lead io the insfrument.

{3) Plug the moulded mains plug to the socket being tested.

{4) Check the LED's are lit as indicated in section 5.1. If not DO NOT
PROCEED - check wiring.

{5) Néte the mains voltage if required.

{8) Press the "Press o Test" buiton. The value of icop impedance will be
displayed with the appropriate units. A bleep will sound cn completion
cf the test.
F-or best results always test on the lowest possible range.

s

For example, a loop impedance measured on the 200Q range may
give an indication of 0.3Q whereas on the 20Q range it may read 0.28
Q. In the event of the reading being in excess of the range (e.g. more
than 20Q on the 20Q range) the appropriate over-range symbal "OL"
will appear on thé display.

Mo harm will be done to the instrument by selecting toe low a range.

_9_




5.3 Measurement of Prospective Short Circuit Current
— (K4118A and K4120A)

(1) Set the instrument to the 20kA range.

(2) Connect the test lead fo the instrument.

(3) Aitach the plug o the sockst to be tested.

(4) Check that the LED's are It in the sequence indicated in section 5.1. i
not, disconnect from the mains and check the wiring af the socket.

(5) Press the "Press to Test” button. The prospective short circuit current
{PSC) will be directly displayed on the LCD with the appropriate units.
This will remain for 3s and then revert to AC voltage display.

An audible beep will sound on completion of the test. For bes: resulis
always fest on the fowest possible range.

For example a PSC measured on the 2000A range may read 60A
whilst on the 200A range it may read 56.0A. To'hold the reading keep
the button held down or turn clockwise to lock for Auto Test. .

Note:

@ For loop impedance greater than 210Q on PSC 200A range and 25
Q on 20004, 20KA ranges, the faul voltage may become high and
dangerous due to the D-LOK current, therefore, the unit is designed
1o lock out PSC ranges showing "Uf-Hi" symbal.

Normally PSC tests are conducted at point of origin, e.g. distribution boards,
between phase and neutral.

When conducting PSC tests at socket outlets, a test will be conducted
between phase and earth due to the fixed wiring of the moulded mains plug.

A\ WARNING |
& This instrument is intended only for use in single phase operation
at 230V +10% -15% AC phase to earth or for use in OLD-TT
system phase fo neutral.

6. DETAILED EXPLANATION

6.1 Measurement of Fault Loop Impedance and Prospective Fault Current

If the electrical instaliations are protected by over-current protection
devicas of by fuses, the Fault loop impedance should be measured.

In the svent of a fault, the Fault loop impedance should be low enough
(and the Prospective Fauit current higher enough} in order to have the
autornatic disconnection of supply by the installed protection device within
prescribed time interval.

Every circuit must be tested to make sure that the fault loop impedance
does not exceed that specified for the over current protectxon davice
concerned.

For TT system the Fault loop impedance is the sum of the following partial

impedances:

e Impedance of power transformer's secondary

e Phase conductor resistance from power transformer to fault location.

e Protection conductor resistance from fault location to local earth
system.

® Resistance of local earth system R.

e Resistance of power transiormer's earih systemn Ro.

The figure below shows in marked line the Fault loop impedance for TT
system.

L1 —— R
L2 poEn -—-
]

L3

R{

—

NS b ————————

|[i

For TN system the Fault loop impedance is the sum of the following partial
impedances:

e Impedance of power transformer's secondary
¢ Phase conductor resistance from power transformer to fault location’
e Protection conductor resistance from fault location fo power fransformer

— 11—



The figure below shows in marked line the Fault loop impedance for TN

system,

y Lt TN-C —i . =Th-S
ol -
B By —-—— R
Nt == PEN~J====ras
o [t

) Fig.7

According to the international Standard IEC 80364 for TT system the
following condition shall be fulfilied for each circuit:

RA<50/la

Where:
e RA is the sum of the resistances of the local earth system R and
protection conductor connecting it to the exposed cenductive part.
@ 50 is the max contact valtage Fimit (it could be 25V in particular cases)
# la is the current causing the automatic disconnection of the protective
device within & s.

When the protection device is a residuai current device (RCD), la is the rated
residual operating current | 4n.
Forinstance in a TT system protected by a RCD the max RA values are:

Retedesidualgperatigeurertidn. | 1 30 {100 | 300 | 500 | 1000 | mA
RA {at 50V) 5000 | 1667 | 500 | 167 | 160 | 50 Q |
RA (at 25V) 2300 | 833 | 250 | 83 50 25 Q

MNote:
@ The ioop tester K4120A / K4118A measure the fault loop impedance
thatis a value normally a lithe bit higher of RA.
But, if the electrical installation is protected considering the locp
impedance value, aiso the BA formula will be fulfilled.

Practical example of verification of the protection in a TT system according
fo the international Standard IEC 60364.

L_-_ I RCD 30ma

o L
- o0 iz
L3

- § M

For this example max value is 1667 Q, the loop tester reads 12.74Q | it
means that the condition RA<50/1a is respected.

it is fundamental for this example to test aiso the RCD to ensure that
operation takes place quickly enough to respect the safety requirements. In
order o do it, can be used the RCD tester mode! 5406A.

According to the international Standard IEC 60364 for TN system the
following condition shall be fulfiled for each circuit:

Zs<Uofla

Whare:
® Zs s the Fault loop impedance.
* Uo is the nominal voltage between phase to earth.
e [ is the current causing the automatic disconnestion of the proteciive
device within the time stated in table as follows:

Uo (Volts) T {seconds)
120 0.8
230 0.4
400 0.2
>400 0.1
Mote:
@& For a distribution circuit a disconnection time not exceeding 58 is
permitied. = :

@ When the protection device is a residual current devics (RCD), 1ais
the rated residual operating current |.4n.



For instance in a TN system with nominal mains voltage'Uo =230V
protected by gG fuses the la and max Zs values couid be:

Rating |_Disconnecting time 5s | Disconnecting time (.45
(A) la{A) | Zs (Q) | la (&) | Zs (@)
6 28 8.2 47 4.9
10 46 5 82 2.8
16 65 3.6 110 21
20 85 2.7 147 1.56
25 110 2.1 183 1.25
32 150 1.53 275 0.83
40 190 1.21 320 0.72
50 250 0.92 470 ¢.48

- B3 320 0.71 550 (.42
80 425 .54 840 0.27
100 - 580 0.3¢ 1020 0.22

Using the current ranges on K4120A and K4118A can be also tested the
Prospective Fault current.

Prospeciive Fault current measurad by instrumenis must be higher than fa
of the protective device concerned

Practical example of verification of the protection in a TN system according
to the intemational Standard IEC 60364.

:,Fuse g 164 X

Max vaiue of Zs for this example is 2.1 Q (18A g fuse, 0.4s) the loop tester
reads 1.14Q (er 202 A on Fautt current range) it means that the condition Zs
<Uofta is raspected.

In fact the Zs of 1.14Q is less than 2.1Q (or the Fault current of 202 A is
more than la of 110A}.

/\ WARNING
& This instrument is intended only for use in single phase operation
at 230V +10% -15% AC phase to earth or for use in OLD-TT
system phase to neutral.
@ If the overhaat symbal appears in the display (&g ) disconnect the
instrument from the mains supply and allow to cocl down.

6.2 Measurement of "OLD-TT System"
OLD-TT system is a TT system with phase to phase voltage of 220 V
(instead of 400 V) and phase to earth of 127 V (instead of 230V) and
normally the neutral conductor is not used.

‘. Connecting the loop testers to this system, ali three wiring check LEDs

should be lit and the display reads a value of 127 V.
Only if ali these conditions are respected the test can be carry out.

; RSO 30mA
-

L7

PE
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/N waRNING {OLD-TT system only)
@ DO NOT PRESS the "Test button" if the display reads a value of
220V!
The RCD could trip during the tests also with K4120A.
A\ caumon

@ The D-LOK circuit of K4120A can not works with 127V between
phase to earth.

6.3 Measurement of Line Impedance and Prospective Short Circuit Current
Line Impedance on single-phase sysiem is the impedance measured
between phase and neutral terminals.

Measurement principle used inside the instrument is exactly the same as at
Fault Loop Impedance measurement, but the measurement is carried out
between L and N terminals. i

Breaking current capacity of installed over-current protection devices should
be higher than Prospective Shori-Circuit current, otherwise it is necessary to
change the rated current of invoived over-current profection device.

Practical example of line impedance test and prospective short-circuit
current test (only for K4120A and K4118A):

The figure below shows irr marked line the Line impedance phase to neutral
for TN systemn.

AN\ WARNING

& This instrument is Intended only for use in single phase operation
at 230V +10% -15% AC phase to earth or for use in OLD-TT
system phase to neulral.

@ If the overheat symbol appears in the display (B8} disconnect the
instrument from the mains supply and aliow to cool down.

& When testing installation that has a large current capagity, such as
a power ling, be sure net to short live conductors with the tip of a
probe. Failure to follow these instruction can cause hazards 1o the
user.

7. SERVICING

If this tester should fait tc operate correctly, return if to your distributor stating
the exact nature of the fault.

Please remember to give all the information possible conceming the nature
of the fault, as this will mean that the instrument will be serviced and
returned fo you more quickly.

8. CASE AND STRAP BELT ASSEMBLY

Corrett assembly is shown in Fig 12. By hanging the instrument round the.
neck, both hands will be left free for testing.

W o
Pass the sirap belt down
through the side panel of the
main body from the top, and up .
through the slots of the probe Fig.d12
case fromthe bottom.

“Pass the sirap through the
buckle, adiust the strap for
length and secure.



