Fez it BE iz

FEithERRE / iR - Yok / RREBENE
EARTH RESISTANCE TESTER - USER MANUAL
45 / Model

o ET-23 o0 ET-234A 0 ET-234B

mm
Q

wag
58888”2"“ EARTH TESTER
see L), L. L0, Liko (2/3/41P WIRES)

40,400 4000 ()

STLOCKTEST Auto
A\ carinsoov Power-Off

JRIFEPE / HIABMAER - SR 1500V - R T750V

X & (€



FRHEBPRAY  (ERREAT

B3R

1 REH 3
5 ESim T 5
3 PRI EF 9
A #FREA 10
5 FRAHUE 20
6 HEHP SRS 24
. HEHERR 26
8 IR E SME 27
: BHIERSEA 51
KFAHiRBH

ANEBABNAEEEIY (LUTFERR [MUE8] ) HRSBRE
75 ESRARIE,

KiRBABEARA, FRENERT ET-23. ET-234A 5 ET-234B =5
BeERENARY. =ENXBIET VR SinERE: ET-23 XF—
ok | ZHORESFEENE; ET-234A IBINPULIE SRR (Lo Q) W




BRI (ERIEE
8, ET-234B 7£ ET-234A £ EBIEINHEBER (p) WE. Bk
LS 5 ERAMIERSE 8.1 BInERBNE. BEHTAIEATIE

=
=T

BEHLSC 1
FEFREET x 1. ERMEEAYIMERKENREZETZIR, B
SHESERR.

1 R

1.1 fF8aX

A EERASE——EREE AR,
4 B

@  WEEK IR,

CE FoalERERES.

~ i (AC) .

= BiR (DC) .

o REERET FREERUATSIIERIRERE,

WEEE RS WEEE JEOLIR, BIRAIENALE.




FRHEBPRAY  (ERREAT

1.2 BFRZL2HN

- BNE B RIS 1500 V Hifisk 750 V 327k (BRUE) AYEBEE.

- enfiThRE / BENEEHAT, BTSN AT S S SRR ERITTT.

- WNEBEEHHRINDRERS, e TRIENE; REWSESHEFY
e, BRI SR,

- NESMANIRL SRS, Wik, KERRTRIEMINESE
SR,

- WA BABSIMSEF IR, FoA., BMAsRL, RIVBARRISZBIE
i,

- NMEEFENES. 2R BE. 2. DB, FEIMLIEHER
BFFRANER.

- NMERIDHRME, mEISEAT (I, FEkiE) WE 24 VIELE =
E— RIS IIE 50 V LA EFBERIUSINEE, HRIBERTRESE
fiteB,

- FROVERERFSHNRRERS, DRIEHGER, RIVUEEE
R TH. BREErA L, RZEMELEEHRA,

- MESERSEINRLEHET OFF; KEMFHMATEEHEE (055 6.3

™).

1.3 TREAFEIR




EEMERIARY  (ERREEH

EffRERA: NEXERE. WERS. TREMEHRE. KENE. i

. T ERMRBERSSHEIDEE (ET-234B SaIRFEEERSAR

TR HIBERENE) |, LIRAREE. RRBEUE.

SRENSEThEE:

«ET-23: “#iE (2W) / =€ (3W) HthrRME. #hERIE. SeREBIE
(RSER 1500 V) . ZREBE,

» ET-234A: 7% ET-23 St HIEINPUZGE (4W) EStEEE SRR (Lo
Q) M.,

- ET-234B: 7£ ET-234A &l HIEINHIREBIAER (p) WE.

FIHERA: BARREEIE, EESER. RFSETEE—RIERH

BEEARENALSH

2 BHSIRF

=S ESIHEREER, TERERTESTES, e S
BEARNAISESNE 4. 55,




FRHEBPRAY  (ERREAT

ag
3]°]

(4 HzVA

1 = EARTH TESTER

V BBBB o (2/3/410 WIRES)
. , 2

@) °
“5/ "N Cari ooy

=

1 BIERSEERE

O REBETHF ® B

B, KIZ (C31) tIRESX © A/
I Kk (>31) {717/ iBRREHE Rk

©® EHFRERIS AT @ IheE / EfEhEH

@ TEST #—I=SshilE PriFSRRE

2.1 BNIRF
ET-23

BENERF (B 1500 V/ 3
v #2750V, CAT I 1500 V)




FRHEBPRAY  (ERREAT

=EGEESEE R AIRRAT / 4

s T

E Bt | AT
H FI / BT
ET-234A | ET-234B

MZikiEithFalR (ET-234B 1%
FEfEZ) SUEAYMERNEE / FBfiin

ES ¥

=%, DULkAREtRBIRERYE
s i1/ 1R
e it | ASHAT

FER / R R T, FERtEER
FENEiHF (B 1500 V / 357
HIV 750V, CAT Il 1500 V)

22 BRX
=RESHERR—RRR (B ET-234B £BR7E) ; ET-23/ET-
234A FIEBDIEIR RS, ERES T TAREA.




FRHEBPRAY  (ERREAT

U.U.L‘.L ESM.% a

3 é é b
B2 LCDBrKX (ZEEE—&KE, BALIBERN)

O B ARIER (ET-23: T4/ =%, ET-234A/ET-234B: %
| =% 1 9% / p) @ HHBEFEERS

@ it/ EERER (1) 1 (>) /(<) ® HEBhfE~ (ET-
23 /ET-234B: Rh/Rs/Rk/Ust; ET-234A: Rk/Ust/Rg)

©® TEAEEEFS (p, N ET-234B R%) © BWEIHFERX

@ FEEEERAS (Re) HENBRNATS
® BHift / 3TREn O EBAFFS
© Z2EENS @ it e

FRERAE GRS FEHFFA.




FRHEBPRAY  (ERREAT

3 RiELF

3.1 EithERBENE (4 )
1. RS AEN R SRRiIAREE A ET-23 AL/ =4%, ET-
234A | ET-234B BEIIL X,
2. ISR F: ET-23 FAE/S/H, ET-234A/ET-234B FiE/
ES/S/HIV, BEEIRE 4 BXIRIRLEE RS SRR,
3. 15Ihee | EFRNEHE T AR REItEBEERE: ET-23 /9 40 /400 /4000
Q, ET-234A/ET-234B J3 4/40/400/4000 Q; 1BHEENREE
TEFHA.
4. 32 TEST ENE, EIIEIEE.
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0.030 — 4.000 Q RHVERT=Li%. WLEZEFTIHENBENES (I
B51%) .

4.4 TIZBAFNE (ET-234B)

13



FRHEBPRAY  (ERREAT

Do not make

low-resistance,

B8 TIEEBMEFNE (PUHk Wenner j%, ET-234B)
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/A\DANGER

Do not make
low-resistance
measurements
whilethe object
to be measured
is energized.
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water heater
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/A\DANGER

Do not make
low-resistance

17550(;]\)’;::: measurements =
hileth j - .
caTil :: Q::n:a:l:ff:‘: Grounding fprotection conductor
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2. IREEERIS A TR E.

3. {50k | BFRIEAETER Lo Q &4l (BHERE) .
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1. IRBIR B EET AR NN T (W 4.1-4379)

2. B EmEn (EEk) G,

3. 1% TEST ENUELLH.

4. KIZRk#E (>31) fREFRK{E.

5.F1 A | V 5\ Rk HERME.
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5 BRI

5.1 #itheEpE

MESTRERL 820 Hz; FHESIRFEE < 48 V BE. REERTATER
BHERE, IEEERESM 0.3 Q (4 Q #49 £0.05 Q T

) .

ET-23 (Z&i%/ =4i%) WEBR: 40 Q14293 mA, 400 Q #4£9 2
mA. 4000 Q K427 1 mA,

B DR BE

0.03 — 40.00 Q 0.010Q +(2 % + 3 )
0.3-400.0Q 01Q +2 % + 3 %)
3-4000 Q 10 2% +3F)

ET-234A/ ET-234B (Z&8i% / =23k / &%) MERER: 4088
4mA, 40 Q14293 mA, 400 Q #4529 2 mA, 4000 Q #4529 1 mA,

27 S i
0.030-4.000Q%  0.001Q +2% +0.05 Q)
0.03 - 40.00 Q 0.010Q £2% +35F)
0.3-400.0 Q 010 2% +35)
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34000 Q 10 (2% +3F)

\*0.030 - 4.000 Q MIERT =%, MZ&ZEFTHBEETS.

5.2 {thFE

212 (R

) DR BE SRER N L
0-750V 1V 2% *+5%F) 40 Hz - 500 Hz
5.3 KRB E

212 (BER) DR =

0- 1500 V 1v 2% +37)

5.4 TiRAPEER p (X ET-234B)

MUtk Wenner j%: 7£ E 5 HV ZIEIEANZRER, WE ES5S ZA
HEEfIE, SRy /ERp=2xmxaxRgit&E (a HEKELE, XK) .
WESRZRL] 820 Hz; FFESIREEE < 48 V BRE.,

Bz NETE DHER
0.188 Q'm - 753.6
40 Q'm 0.01Q'm
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0.188 Q-m —7.536

400 kQ:'m 0.001 kQ'm
1.884 Q-m — 75.36

400 Q kQ:'m 0.01 kQ'm
18.84 O-m - 753.6

4000 O kQ'm 0.1 kQ'm

5.5 {KEBPH Lo Q ({¥ ET-234A / ET-234B)
FFI&EBE 4.0 - 6.9 V; BB 2200 mA (RKkBIERME<16Q
BY) . BEERT R BRENENME; INERELN 1 °C LA LRES

HIEE.

212 S o
0.00-99.99 Q 0.01Q 2% +2F)

100.0 — 120.0 Q 0.10Q +(2 % + 3 )

5.6 iBFRE

bz LCD 69 x 42 mm, &KX 4000 ==
e LED
B 30 SEHTHETR

RS bR IRNE B ERE
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EEBEIER 5 (READ)
BEIR 1.5V x 6 35 5 SHjth

168 (&) x 118 (%8) x 70 ()
R~ mm
=E (281th) #1760 g
5.7 MRS R2TE
B Hig
SERE 23°C+5°C
TRRE -10°CZE 50 °C
I{ERE <75% RH
EFERE -20°CZE 60°C
EFRE <70 % RH
Bk B 2000 m
BIRER I35, e
SRER 2
ISERESES CATI1 1500 V (EE/ENIE)
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IEC 61010-1, IEC 61557-1/-5,
Tt IEC 61000-4-2. |EC 61326-1

6 #EF SR

6.1 SEiRHEth
RAVFEERRAIRAARPUTIERE. BREIHE, BBISaM
NS BT LABAREE .

1. B EMNB N in BRI, TheElesET OFF,

2 IF T EEITHE T EE.

3. EUHEERIERE, EARMARICHIA 6 T93R0 1.5 V 5 SHaith,

4. EEEhOEFITRIEET.
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4 A

/A WARNING (o]

TOAVOID ELECTRICAL SHOCK REMOVE TEST LEADS BEFORE
EPLACING EATTERY OR OFENING C:

A\ pLEASE READ MANUAL FOR SAFETY REFLACE BATTERY

WITH IDENTICAL TYPE I USER'S MANUAL
G115V 18 1IZE AR

. P
14 IFTREBEEIRET

/A WARNING (o]

TOAVDID ELECTRICAL SHOCK REMOVE TEST LEADS BEFORE
REPLACING BATTERY OR OPENING CASE

A PLEASE KEADMANUAL FOR SAETY REPLACE BATTERY
WITHIDENTICAL TYPE I USER'S MAl
it

S

EB15 ZE6T1.5V5 S/

6.2 iBia
BERTS. RR. TIRARHERINES. BDERER. B K
aiail.
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6.3 fEfF5iEE

- BEISHEFEEE -20 °C £ 60 °C, EE <70 % RH,

- EREERUhE. B, PRNESS. BIRMESATINE.

- BINEEFREE— A, BEHET,

- EFEENERKEENE, ERRIEENERIREREETIRRE.

7 SPEHEER

TRIIHENMSR LIRS, SEETTANTERRR, BELER
HEREERENWARGIE.

b1 HJRERR L

EReE 615 5 58

[LOW BTRY| [Akk EEithFEEI(R it (556.17) .

BER / HEFRAYS iR SENER REHEEEtENR; %t
BN FEI(R RESER.

WENRIUZFHBRT
THRBERE THRETA R

S5 / R, HIA
TER R ERR 4N
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TMEEITIRREHCEARYEE. BEMEBERIZEN, FsERME
fehe.

8 N E SHRE

8.1 N E

ET-23: {$&& x 1. BthhE x 2, HEEMELMIEAIAGNNEL x 3 (4
B15m, EB10m, BE5m) | 1.5V 5 St x 6, BREEE x
1. EFEEAE x 1,

ET-234A/ ET-234B: {38 x 1, 1iE x 4, HEEBLAESEIATN
H& x4 (AB15m, BB10m, ZESm, BBE5SmM) 15V5S
EBith x 6. EMEEEE x 1. fERREEE x 1.

LR ENBRBERE, BIRIEAENE SRR,

8.2 (RZEE

ERFERBRT, FMUEENEMER T ZHRESHEHERRERE, B
WL2 Hie—FRIREMREREARARRIINE, RMEBRTRER
IRERFEERI.

BRRERR, BRWANRELSHRIRIESR, FERARIAETERES
’.
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8.3 FEFRIEBEARIIESR

RERIRIHEE. BIE), SERAFFEHUERIEID.

- BiRASAERERIRE LR SEEsE.

- REEASERRSEERT, KMEEREEFAE,

- IRERNARBTIEE, SRESHERRINRIZTHH TEE.
TR, HIERREBERSETEBNNER MESIE SRS
£ LY
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This manual is a generic version covering the ET-23, the ET-234A and
the ET-234B. The English section is identical in content and layout to
the Chinese section.

1 Safety

1.1 Symbols

A Important safety information. Read this manual carefully
before use.

k4 Hazardous voltage. Risk of electric shock.

o] Double or reinforced insulation.

CE Complies with applicable EU directives.

~ Alternating current (AC).

Direct current (DC).
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= Low battery. Replace the batteries promptly.

Subject to the WEEE directive; dispose of per local
WEEE regulations.

1.2 Basic safety rules

= Do not measure circuits at more than 1500 V DC or 750 V AC (rms)
to earth.

= Disconnect the test leads or clips from the circuit before turning the
function / range dial.

* Do not measure resistance while external voltage is present; despite
the built-in protection, excessive voltage may damage the
instrument.

= Do not touch the conductive tips of the probes, the auxiliary alligator
clips, unused terminals or any exposed metal parts.

= Test lead insulation must be intact, without deformation, abrasion or
cracks. Replace damaged leads immediately.

= Do not use or store the instrument in direct sunlight, high temperature,
high humidity, flammable, explosive, vapour-laden or dusty
atmospheres.

= Do not operate with wet hands. Take extra care when measuring
voltages above 24 V in damp locations (e.g. construction sites,
swimming pools) or above 50 V in general — such voltages may
cause electric shock.

* Replace the batteries as soon as the low-battery symbol appears.
Stop using the instrument immediately if it is damaged, deformed,
leaking, or the display is incomplete.

= After measurement return the dial to OFF; remove the batteries for
long-term storage (see section 6.3).
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1.3 Intended use

Intended use: measuring the earth resistance of transformers,

lightning protection systems, HV transmission towers, railway tracks,

tanks, foundations and telecommunications equipment (the ET-234B is

additionally intended for soil resistivity measurements for earthing-

system design), as well as photovoltaic and AC voltage measurements.

Functions by model:

= ET-23: 2-wire (2W) / 3-wire (3W) earth resistance, earth voltage, PV
voltage (up to 1500 V DC), AC voltage.

= ET-234A: adds 4-wire (4W) earth resistance and low-resistance (Lo
Q) measurement.

= ET-234B: adds soil resistivity (p) measurement on top of the ET-234A.

Prohibited use: potentially explosive atmospheres; unauthorised

modification, disassembly or repair — servicing must be carried out by

qualified personnel.

2 Parts and terminals

All three models share the same housing and key layout; the figure
below applies to all. Model differences in dial ranges and wiring modes
are given in chapters 4 and 5.
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s HavA EARTH TESTER
wee (L), L0, 00, Lhko (2/3/4/P WIRES)

J
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SN

(©)
g

N

/.

° ,' - 2/3141p
v 7

5 ek
\/,6«\ /A caT i 1500V,

Fig. 1 Front panel and controls

@ Display (LCD) ® Backlight key
@ V¥ /| POLE key — page turn; hold (>3 s) to change the wiring
mode ® A / Rk key — page turn; hold

(>3 s) to save / clear the lead resistance Rk
(® Earth resistance test indicator (@ Function / range dial

@ TEST key — start measurement Protective rubber holster

2.1 Input terminals
ET-23
Voltage measurement terminal
(1500 V DC /750 V AC, CAT Il
v 1500 V)

Potential / detection terminal for 3-
wire earth resistance
S measurement
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E

Earth / common terminal

H

ET-234A | ET-234B

ES

Current / auxiliary earth terminal

Auxiliary earth / potential terminal
for 4-wire earth resistance (and
soil resistivity on the ET-234B)

Potential / detection terminal for 3-
wire and 4-wire earth resistance
measurement

Earth / common terminal

HIV

2.2 Display

Current / auxiliary earth terminal;
also the voltage measurement
terminal (1500 V DC / 750 V AC,
CAT 11 1500 V)

All three models use the same LCD (shown with all indicators, ET-
234B); on the ET-23 / ET-234A some indicators never light up — see

the notes below.

33



Earth Resistance Tester - User Manual

0000 [rzvn
0.0.0.0hE

' RARsRK > B B B 8 H2GOM0
[ : \ | Fst Legn VkQ ‘m:

Fig. 2 LCD display (same LCD for all three models, all
indicators shown)

(O Wiring-mode indicator (ET-23: 2-wire / 3-wire; ET-234A / ET-
234B: 2-wire / 3-wire / 4-wire / p) @ Live-voltage warning symbol
@ Polarity / overload indicators (-) / (>) / (<) Auxiliary
indicators (ET-23 / ET-234B: Rh / Rs / Rk / Ust; ET-234A: Rk / Ust
/ Rg)

® Soil resistivity symbol (p, lights up on ET-234B only) ©
Auxiliary digits

@ Earth resistance symbol (Re) Auxiliary unit symbols

® DC / AC indicator @ Main unit symbol

® Safety warning symbol (2 Battery indicator

The display uses standard 7-segment and alphanumeric characters.

34



Earth Resistance Tester - User Manual

3 Quick start

3.1 Earth resistance measurement (4 steps)
1. Confirm the wiring modes of your model marked on the cover: ET-23
offers 2-wire / 3-wire; ET-234A | ET-234B additionally offer 4-wire.
2. Connect the test leads: ET-23 uses E/ S/ H, ET-234A | ET-234B
use E / ES /| S | HIV; attach the clips to the earth rods and the
electrode under test as shown in the wiring diagrams of chapter 4.
3. Set the dial to the required earth resistance range: ET-23 40/ 400 /
4000 Q, ET-234A / ET-234B 4/ 40 / 400 / 4000 Q; start from the
highest range.
4. Press TEST and read the settled value.
For higher accuracy, remove the residual lead resistance with the Rk
function before testing (see section 4.9).

3.2 Voltage measurement (2 steps)

1. Connect the probe and test lead to the V and E terminals (ET-23) or
the H/V and E terminals (ET-234A / ET-234B), then across the
supply under test.

2. Set the dial to PV 1500 V (PV direct voltage) or V EARTH AC (AC,
auto ranging) and read the display.

4 Operation

4.1 2-wire (2W) earth resistance measurement
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Fig. 4 2-wire earth resistance measurement (ET-234A / ET-
234B)

Use the 2-wire method when driving auxiliary earth rods for the 3-wire
method is impractical (e.g. densely built-up areas). The method
requires a suitable auxiliary earth electrode of low resistance that is not
electrically connected to the earth electrode under test. A water pipe is
used in the diagrams — any metal object buried in the ground may be
used provided both conditions are met.

1. Plug the banana plugs of the two test leads (black and yellow) into

the E and H terminals (ET-23) or the E and H/V terminals (ET-234A
| ET-234B).
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2. Connect the two alligator clips as shown.

3. Set the dial to the required earth resistance range (see section 3.1),
normally starting from the highest.
4. Press TEST and read the result.

4.2 3-wire (3W) earth resistance measurement

A\DANGER

Do not make
low-resistance
measurements
whilethe object
to be measured
is energized.

/A DANGER

Do not make
low-resistance
ﬁ\ measurements

whilethe object
‘ to be measured
| isenergized.

Fig. 6 3-wire earth resistance measurement (ET-234A / ET-
234B)
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1. Plug the banana plugs of the three test leads (black, yellow, red) into
the E, S, H terminals (ET-23) or the E, S, H/V terminals (ET-234A /
ET-234B).

2. Connect the three alligator clips as shown, keeping the electrode
spacing a > 5d.

3. Set the dial to the required range (as in section 4.1), starting from
the highest.

4. Press TEST and read the result.

4.3 4-wire (4W) earth resistance measurement (ET-234A
| ET-234B)

A DANGER

Do not make
~  low-resistan
b measuremegfts
whilethe opfect
to be megéured

| isengAized

Fig. 7 4-wire earth resistance measurement (ET-234A / ET-
234B)

1. Plug the banana plugs of the four test leads (black, green, yellow,
red) into the E, ES, S, H/V terminals.

2. Connect the four alligator clips as shown.

3. Set the dial to the required range (4 / 40 / 400 / 4000 Q), starting
from the highest.

4. Press TEST and read the result.
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The 0.030 —4.000 Q range applies only to the 3-wire and 4-wire
methods without auxiliary resistance (see section 5.1).

4.4 Soil resistivity measurement (ET-234B)

A\DANGER

Do not make
low-resistance,

whilethe obji
to be meas

Fig. 8 Sail resistivity measurement (four-terminal Wenner
method, ET-234B)

The four-terminal Wenner method is used: the instrument injects an AC
current between E (current electrode) and H/V (current electrode) and
measures the potential difference between S and ES (potential
electrodes). Having obtained the earth resistance Rg, the soil resistivity
is calculated as p =2 x 1 x a x Rg (Q2'm), where a is the electrode
spacing in metres.

1. Drive the 4 earth rods in a straight line at equal spacing a (typically 1
— 30 m); the spacing determines the measurement depth. Repeat
at different spacings to find the lowest resistivity.

2. Connect the four test leads to the E, ES, S, H/V terminals and attach
the clips as shown.

3. Set the dial to the required earth resistance range (e.g. 40 Q) and
hold POLE (>3 s) to switch to soil resistivity measurement.
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4. Press TEST to enter the spacing setting, select the spacing a with A
| ¥, then press TEST to measure and display the result.

The result screen shows the resistance Rg measured between the ES—

S ports and the calculated soil resistivity p; use the arrow keys to scroll

through the other parameters (Rk, Rg, Ust, Len).

While “----" is shown the instrument is measuring. Do not touch the
clips or any metal parts — risk of electric shock.

4.5 Earth voltage measurement

During an earth resistance measurement the instrument measures the
earth voltage automatically. If an excessive or out-of-range earth
voltage is detected, the earth resistance measurement is not
performed. The earth voltage is recognised as AC.

4.6 PV voltage and AC voltage measurement

/A DANGER

Do not make
low-resistance

= T\ measurements

! whilethe object

E H to be measured
~ > | isenergized.

Fig. 9 PV voltage / AC voltage measurement (ET-23)

1500Vdc 1500V
ol
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A\ DANGER

Do not make
low-resistance
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to be measured
is energized.

Fig. 10 PV voltage / AC voltage measurement (ET-234A / ET-

234B)

1. Plug the banana plugs of the probe and test lead (red and black) into

the V and E terminals (ET-23) or the H/V and E terminals (ET-
234A | ET-234B).
2. Connect the probe and clip as shown to measure the voltage.
3. For PV voltage set the dial to PV 1500 V (auto ranging).
4. For AC voltage set the dial to V EARTH AC (auto ranging).

4.7 Low-resistance (Lo Q) measurement (ET-234A / ET-
234B)
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water heater

A\DANGER

Do not make
low-resistance
measurements
whilethe object
to be measured
is energized.

=4

Fig. 11 2-wire low-resistance measurement (ET-234A / ET-
234B)

This function measures the resistance of earth electrodes and
equipment connecting leads. Make sure the object is de-energised
before connecting the instrument.

1. Plug the black test lead into the E terminal and the red probe into the
S terminal.

2. Connect the clips or probes as shown.

3. Set the dial to any Lo Q position (auto ranging).

4. Zero first: connect the leads to the E, S terminals and short the two
probes (or clips), ensuring good metal-to-metal contact; press
TEST to run the zeroing calibration, then press Rk to save the zero
data.
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1500V.
=

Fig. 12 Low-resistance zeroing connections (ET-234A / ET-
234B)

After zeroing the instrument shows the storage screen. To clear a
stored zero value, follow the Rk clearing procedure in section 4.9.

4.8 POLE wiring-mode setting

Set the dial to any earth resistance range and hold POLE to toggle the
wiring mode: ET-23 toggles between 2-wire / 3-wire (W, / W,); ET-
234A toggles between W, / W3 / W,; ET-234B toggles between W, /
W3 / W, / p (soil resistivity).

4.9 Residual test-lead resistance (Rk) setting
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Fig. 13 Rk shown on the LCD (same for all models)

Test leads have a residual resistance that significantly affects results at

low earth resistance. The Rk function measures and stores this

residual resistance and subtracts it automatically in subsequent

measurements.

Measuring and saving Rk:

1. Connect the test leads for the intended wiring method (sections 4.1
—4.3).

2. Short the free ends of the test leads (alligator clips).

3. Press TEST to measure the lead resistance.

4. Hold Rk (>3 s) to save the Rk value.

5. Confirm with the A / ¥ keys that the value is stored.

Clearing Rk:

1. A stored Rk value is not cleared by power-off or other operations; it
must be reset manually.

2. On the Rk storage screen, hold Rk for more than 3 seconds to clear
it.

3. Confirm with the A / ¥ keys that the value is cleared.
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5 Specifications

5.1 Earth resistance

Measurement frequency approx. 820 Hz; open-circuit voltage <48 V
rms. Accuracy applies to the zeroed display; before zeroing add +0.3 Q
(in addition to the +0.05 Q term of the 4 Q range).

ET-23 (2-wire / 3-wire) Test current: approx. 3 mA on 40 Q, 2 mA on
400 Q, 1 mA on 4000 Q.

Range Resolution Accuracy

0.03-40.00 O 0.01Q +2 % +3d)
0.3-400.0Q 010 +(2 % + 3 d)
3-4000Q 1Q (2 % +3d)

ET-234A | ET-234B (2-wire / 3-wire / 4-wire) Test current: approx. 4
mAon 4 Q,3mAon 40 Q, 2 mAon 400 Q, 1 mA on 4000 Q.

Range Resolution Accuracy
0.030-4.000 O * 0.001 Q +(2 % +0.05 Q)
0.03-40.00 Q 0.01Q 2% +3d)
0.3-400.0Q 0.1Q 2% +3d)
3-4000Q 10 2% +3d)

\* The 0.030 — 4.000 Q range applies to the 3-wire and 4-wire methods
without auxiliary resistance.

5.2 Earth voltage

Range
(AC) Resolution Accuracy Frequency response
0-750V 1V +2 % +5d) 40Hz-500 Hz
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5.3 PV voltage
Range (DC) Resolution Accuracy

01500 V 1V 2% + 3 d)

5.4 Soil resistivity p (ET-234B only)

Four-terminal Wenner method: AC current is injected between E and
H/V and the potential difference between ES and S is measured;
having obtained Rg, p =2 x 1 x a x Rg (a = electrode spacing in
metres). Frequency approx. 820 Hz; open-circuit voltage < 48 V rms.

Range Measuring range Resolution
0.188 Q'm — 753.6

4Q Q'm 0.01 Q'm
0.188 Q'm — 7.536

40 Q kQ'm 0.001 kQ'm
1.884 Q-m — 75.36

400 Q kQ'm 0.01 kQ'm
18.84 Q-m - 753.6

4000 Q kQ'm 0.1 kQ'm

5.5 Low resistance Lo Q (ET-234A / ET-234B only)
Open-circuit voltage 4.0 — 6.9 V; test current = 200 mA (display value
before Rk < 16 Q). Accuracy applies to the display after Rk clearing;
re-zero when the ambient temperature changes by more than 1 °C.

Range Resolution Accuracy

0.00-99.99 O 0.01Q 2% +2d)
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100.0 - 120.0 Q 0.1Q

5.6 General specifications
Display

+(2 % + 3 d)

LCD 69 x 42 mm, 4000 counts

Backlight

LED

Auto power off

After 30 minutes of inactivity

Data hold

Automatic in earth resistance
measurement

Low battery indication

Yes (on-screen symbol)

Power supply

1.5V x 6 AA batteries

Dimensions

168 (L) x 118 (W) x 70 (H) mm

Weight (with batteries)

Approx. 760 g

5.7 Environmental conditions and safety standards

Parameter Specification
Reference temperature 23°Ct5°C
Operating temperature -10°Cto 50 °C
Operating humidity <75 %RH
Storage temperature -20 °C to 60 °C
Storage humidity <70 % RH
Altitude Up to 2000 m

Insulation class

Class Il, double insulation

Pollution degree

Overvoltage category

CAT 11 1500 V (voltage
measurement)
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IEC 61010-1, IEC 61557-1 / -5,
Safety standards IEC 61000-4-2, IEC 61326-1

6 Maintenance

6.1 Replacing the batteries

This operation must be performed by qualified personnel only.
Disconnect the clips from the circuit before replacing the batteries to
avoid electric shock.
1. Disconnect all test leads from the input terminals and set the dial to
OFF.
2. Unscrew the battery cover screw and remove the cover.
3. Remove all old batteries and fit 6 new 1.5 V AA batteries observing
the polarity marks.
4. Refit the battery cover and tighten the screw.

' ™

A WARNING [0

O AVOID ELECTRICAL SHOCK REMOVE TEST LEADS BEFORE
REPLACING BATTERY OR OPENING CASE

T & CE

B\ PLEASE READ MANUAL FOR SAFETY REPLACE BATTERY
WITH IDENTICAL TYPE IN USER'S MANUAL
oo [ 11

N ot

Fig. 14 Unscrew the battery cover screw
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/i WARNING [0
O AVOID ELECTRICAL SHOCK REMOVE TEST LEADS BEFORE
REPLACING BATTERY OR OPENING CASE

¢ B CE O

A\ PLEASE READ MANUAL FOR SAFETY REPLACE BATTERY
WITH IDERTICAL TYRE IN USER'S MANUAL
1 v es BZE A

Fig. 15 Fit six 1.5 V AA batteries

6.2 Cleaning
Wipe the instrument with a clean, soft, dry cloth. Do not use a damp
cloth, detergents, water or solvents.

6.3 Storage and transport

= Transport and store at -20 °C to 60 °C, < 70 % RH.

= Avoid strong shocks, vibration, direct sunlight, corrosive gases and
dust.

= Remove the batteries if the instrument is stored for more than one
month.

= After prolonged storage in harsh conditions, allow the instrument to
return to normal condition before use.

7 Troubleshooting

The table lists common symptoms and remedies. If the fault cannot be
cleared, stop using the instrument and contact qualified service
personnel.
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Symptom Possible cause Action
«LOW BTRY» Battery voltage too Replace all six AA
flashing low batteries (section 6.1).

Auxiliary resistance Check the auxiliary
Overrange / auxiliary  too high or range too  earth electrode; select

resistance too high low a higher range.
Check the site and

Interference voltage  Earth interference eliminate the

alarm voltage too large interference source.

Check / replace the
Batteries exhausted or batteries; check the
No display fitted reversed polarity.

Do not disassemble or modify the instrument. Unauthorised repair
voids the warranty and may create a risk of electric shock.

8 Standard accessories and warranty

8.1 Standard accessories

ET-23: instrument x 1, earth rods x 2, test leads with banana plugs and
alligator clips x 3 (red 15 m, yellow 10 m, black 5 m), 1.5V AA
batteries x 6, nylon carrying pouch x 1, user manual x 1.

ET-234A | ET-234B: instrument x 1, earth rods x 4, test leads with
banana plugs and alligator clips x 4 (red 15 m, yellow 10 m, green 5 m,
black 5 m), 1.5 V AA batteries x 6, nylon carrying pouch x 1, user
manual x 1.

Contents are as listed on the packing slip. Check the accessories
against the model marked on the cover.
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8.2 Warranty coverage

Under normal use the instrument is warranted against faults caused by
defects in materials and workmanship; performance to the standards
stated in this manual is guaranteed for one year from the date of
purchase, and defective parts are replaced free of charge within the
warranty period.

Before contacting service, check that the test leads and power supply
are in order and review the operating steps in this manual.

8.3 Exclusions

= Unauthorised repair or modification of accessories, or use of batteries
not meeting the specification.

= Faults caused by misuse or use on unsuitable equipment.

= Transport damage caused by inadequate packaging; return freight is
borne by the customer.

= Repair by unauthorised personnel, or alteration of the original design
without the manufacturer's authorisation.

The manufacturer reserves the right to change specifications without
prior notice.

9 SHLTERER

9.1 BFLBESHEFRIF (WEEE)

- AFEERZENER WEEE (RARSETIRE) I5O4%, KEIERED
SRR X R EANEENG, RESEFR—R
=7
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- /RN HR S AR S, T 2%RR.

Waste electrical and electronic equipment must be collected separately
and taken to approved recycling facilities. Do not dispose of it with
household waste. Remove the batteries and dispose of them in
accordance with local regulations; do not burn them.

9.2 FERES SN

KR WS
RFE/EIE< (LVD) 2014/35/EU
FERREIES (EMC) 2014/30/EU
Ze—BRAEK EN 61010-1
fEitFERNE EN 61557-1/-5
RS —EBRTUE EN 61326-1
BREE BTN EN 61000-4-2

£F Notes

ATARFICRERR. MXEEESHHAER, For calibration dates, test
results and service history. kg4~ V1.0
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