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Earth Analyser M| 3290

MI 3290 Earth Analyser is a portable, battery or mains powered test instrument
with excellent IP protection (IP 54 open case), intended for measurement of earth
resistance, specific earth resistance and earth potential of various energetic and

non-energetic objects.

The user can choose between different methods from classic 3 wire earth
resistance measurement up to one or four clamp method for measurement of
pylons. He has a choice of measurement methods with different frequency
methods: single frequency or frequency sweep from 55 Hz to 15 kHz, HF method
with 25 kHz and pulse method simulating the lightning strike. High electrical noise
iImmunity makes this instrument best suited for industrial environment.



MI 3290 Instrument versions P

Earth Analyser Ml
3290 is delieverd
in 4 different sets.

Asetis a
selection of
measurement
functions and
accessory

MI3290GL MI3290GP MI 3290 GF | MI 3290 GX
SET Grounding Grounding of Grounding | all functions
and lightning pylons and voltage
funnel
MEASUREMENT FUNCTIONS
2/3/4 pole 1] 0 0 0
Specific earth res. Venner/Schlumberger a 0 0 0
3pole +iron clamp a 0
stakeless, 2 iron clamp a a
High freq. 25 kHz a a
Pulse d d
RMS Current with iron clamp 1] 0
1 - 4 flex clamp active d a
1 - 4 flex clamp passive a d
RMS Current with flex clamp a a
Step & Contact a a
Earth potential a a
Milohm meter7/200 mA DC 0 0
Impedance meter AC 0 0
ACCESSORY
Licence key - different FW set, same SW set GL | GP GF GX
TEST LEAD COAXIAL 75M ON REEL + G CLAMP a a
3 x TEST LEAD 50M ON CABLE REEL a a
2 X TEST LEAD 5M 0 0
PROFESSIONAL EARTH SPIKES 2 x 50cm +2 x 90 cm 0 0
2 x Current clamp i a0
FLEXIBLE CURRENT CLAMP 50A 5M a ad
Step Contact Meter Set with plates a a




Sheet1

		PRIBORI														Specifični pribor

														US		GL		GP		GF		GX		OPIS		ANG

		Prof. ozemljitvena špica 50cm (PJP)										A 1528		2										PJP navojna špica 		PROFESSIONAL CURRENT EARTH SPIKE 50CM (PJP)

		Prof. velika ozemlj. špica 90 cm										A 1529		2										Predelana (ojačana) A 1323		PROFESSIONAL CURRENT EARTH SPIKE 90CM

		povezovalna vez 2m, črna		2										1										kaskadne banane    ?

		merilna vez 5m, rdeča		5								A 1527		1										grabljice, kaskadne banane		TEST LEAD 5M RED

		merilna vez 5m, modra		5								A 1526		1										grabljice, kaskadne banane		TEST LEAD 5M BLUE

		merilna vez 50m, zelena		50								A 1510		1										Kitajski kolut, 50 m vez, kaskadne banane		TEST LEAD 50M GREEN ON CABLE REEL

		merilna vez 50m, črna		50								A 1509		1										Kitajski kolut, 50 m vez, kaskadne banane		TEST LEAD 50M BLACK ON CABLE REEL

		merilna vez 50m, modra		50								A 1525		1										Kitajski kolut, 50 m vez, kaskadne banane		TEST LEAD 50M BLUE ON CABLE REEL

		merilna vez 75m, oklopljena		75								A 1508		1										Veliki kolut, oklopljeni kabel, navadne banane		TEST LEAD COAXIAL BLACK 75M ON REEL

		G sponka										A 1530		1										Nov izdelek		G CLAMP

		železne klešče, merilne +3,5m vezi										A 1018 3M5				1						1		?

		železne klešče, generatorske										A 1019				1						1

		Flex klešče 5m s 15m oklop. kabla		5								A 1487						1				4		Flex klešče 5m s 15m oklopljenega kabla, torbica		FLEXIBLE CURRENT CLAMP 50A 5M

		Kelvin klešče - set (2,5m, krokodilke)										S 1072								1		1		?

		S&C Voltmeter MI 3295M										MI 3295M SET								1		1		Set MI 3295M: Instrument, torbica + trak, 2 žilni merilni kabel, napajalnik + baterije		Step Contact Meter Measuring Set

		Step&cont test plates										S 2053								1		1

		Tipalke 4x												1

		Krokodili 4x												1

		Set merilnih vezi, 2m, 4x		2		2		2		2		S 2009		1										?

		Licenca GL										P 1201				1								Licenčni ključ P1201		MI 3290 GL licence key

		Licenca GP										P 1202						1						Licenčni ključ P1202		MI 3290 GP licence key

		Licenca GF										P 1203								1				Licenčni ključ P1202		MI 3290 GF licence key

		Licenca GX										P 1204										1		Licenčni ključ P1202		MI 3290 GX licence key



		Flex klešče 2m s 15m oklop. kabla		2								A 1487 2M						o						Flex klešče 2m s 15m oklopljenega kabla, torbica		FLEXIBLE CURRENT CLAMP 50A 2M

		Flex klešče 5m s 15m oklop. kabla		5								A 1487						o						Flex klešče 5m s 15m oklopljenega kabla, torbica		FLEXIBLE CURRENT CLAMP 50A 5M

		Flex klešče 10m s 15m oklop. kabla		10								A 1487 10M						o						Flex klešče 10m s 15m oklopljenega kabla, torbica		FLEXIBLE CURRENT CLAMP 50A 10M

		Flex klešče 15m s 15m oklop. kabla		15								A 1487 15M						o						Flex klešče 15m s 15m oklopljenega kabla, torbica		FLEXIBLE CURRENT CLAMP 50A 15M

		Merilne klešče A 1018 s 5m oklopleno vezjo		5								A xxxx				o

		Velika ozemlj. špica 90cm										A 1323

		Mala ozemlj. špica 30cm										A 1323



		? Dolžine vezi je še potrebno uskladiti



																Specifični pribor

		FUNKCIJE		single f.								mul. f.		RMS		GL		GP		GF		GX

		2/3/4 W		ü								ü				ü		ü		ü		ü

		3pole + iron clamp		ü								ü				ü						ü

		stakeless, 2 iron clamp		ü								ü				ü						ü

		1 - 4 flex clamp active/passive		ü								ü		ü				ü				ü

		High freq. 25 kHz														ü						ü

		Pulse														ü						ü

		Specific earth res. Venner/Schlumberger		ü												ü		ü		ü		ü

		Step & Contact		ü																ü		ü

		Earth potential										ü								ü		ü

		Milohm meter7/200 mA DC																		ü		ü

		Impedance meter  AC										ü								ü		ü

		RMS Current with iron clamp												ü		ü						ü

		RMS Current with flex clamp												ü				ü				ü





Sheet2

		SET 				MI 3290 GL
Grounding and lightning		MI 3290 GP 
Grounding of pylons		MI 3290 GF
Grounding and voltage funnel		MI 3290 GX 
all functions

		MEASUREMENT FUNCTIONS

		2/3/4 pole				ü		ü		ü		ü

		Specific earth res. Venner/Schlumberger				ü		ü		ü		ü

		3pole + iron clamp				ü						ü

		stakeless, 2 iron clamp				ü						ü

		High freq. 25 kHz				ü						ü

		Pulse				ü						ü

		RMS Current with iron clamp				ü						ü

		1 - 4 flex clamp active						ü				ü

		1 - 4 flex clamp passive						ü				ü

		RMS Current with flex clamp						ü				ü

		Step & Contact								ü		ü

		Earth potential								ü		ü

		Milohm meter7/200 mA DC								ü		ü

		Impedance meter  AC								ü		ü

		ACCESSORY

		Licence key - different FW set, same SW set				GL		GP		GF		GX

		TEST LEAD COAXIAL  75M ON REEL + G CLAMP				ü						ü

		3 x TEST LEAD 50M ON CABLE REEL				ü						ü

		2 x TEST LEAD 5M				ü						ü

		PROFESSIONAL  EARTH SPIKES 2 x 50cm + 2 x 90 cm				ü						ü

		2 x Current clamp				ü						ü

		FLEXIBLE CURRENT CLAMP 50A 5M						ü				ü

		Step Contact Meter  Set with plates								ü		ü









Sheet3

								pripadnost

		oznaka		kratek opis		dolg opis

		A 1018 3M5		Current clamp (low range, leakage)		obstoječ

		A 1019		Current clamp		obstoječ

		A 1487		FLEXIBLE CURRENT CLAMP 50A 5M		Flexible current clamp with circumference of 5m and connection cable of 15m, max. 50 A

		A 1487 10M		FLEXIBLE CURRENT CLAMP 50A 10M		Flexible current clamp with circumference of 10m and connection cable of 15m, max. 50 A

		A 1487 15M		FLEXIBLE CURRENT CLAMP 50A 15M		Flexible current clamp with circumference of 15m and connection cable of 15m, max. 50 A

		A 1487 2M		FLEXIBLE CURRENT CLAMP 50A 2M		Flexible current clamp with circumference of 2m and connection cable of 15m, max. 50 A

		A 1508		TEST LEAD COAXIAL BLACK 75M ON REEL		Schielded test cable on a cbale reel, black, 75 m, not extedable

		A 1509		TEST LEAD 50M BLACK ON CABLE REEL		Test lead on a cbale reel, black, 50 m, extendable

		A 1510		TEST LEAD 50M GREEN ON CABLE REEL		Test lead on a cbale reel, black, 50 m, extendable

		A 1525		TEST LEAD 50M BLUE ON CABLE REEL		Test lead on a cbale reel, black, 50 m, extendable

		A 1526		TEST LEAD 5M BLUE		Test lead , blue, 5 m, banana plug on both sides

		A 1527		TEST LEAD 5M RED		Test lead , red, 5 m, banana plug on both sides

		A 1528		PROFESSIONAL CURRENT EARTH SPIKE 50CM (PJP)		Proffesional earth spike, 50 cm, with banana socket 

		A 1529		PROFESSIONAL CURRENT EARTH SPIKE 90CM		Proffesional current earth spike, 90 cm, with banana socket 

		A 1530		G CLAMP		Proffesional G clamp for perfect contacting, with banana socket

		MI 3295M SET		Step Contact Meter Measuring Set		obstoječ

		P 1201		MI 3290 GL licence key		A licencekey for Grounding and Lightning functionality of Earth Analyser

		P 1202		MI 3290 GP licence key		A licencekey for Grounding of Pylons functionality of Earth Analyser

		P 1203		MI 3290 GF licence key		A licencekey for Grounding and voltage Funnel functionality of Earth Analyser

		P 1204		MI 3290 GX licence key		A licencekey for full functionality of Earth Analyser

		S 1072		Continuity test lead		obstoječ

		S 2009		Test lead set, 2 m, 4 pcs		obstoječ

		S 2053		Step voltage plates		obstoječ






Ml 3290 Measurements

« Earth resistance 2,3,4-pole

« Selective earth resistance (1x Iron
clamp)

« Earth resistance of multi-leg pylons
with up to 4 flex clamps

« Earth resistance (2x iron clamps)

« HF-Earth resistance (25 kHz, acc. to
I[EEE_Std 81)

« Passive Flex clamp
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Ml 3290 Measurements

Clasic, well known 2, 3 .

and 4 pole earth L
resistance measurements
based on FoP (Fall of
Potential) methode.

Standard test sscreens —

with results field,

parameters field and

Rc N

——HZ Rp ___0D

control panel.

5 HELP 2/22: 2 - pole CIEEE 11:15
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Ml 3290 Measurements

o) Memory 2/3: 4 - pole
ze 0.720

If Swep test mode is selected 0 S -
then results can be viewed in 5 5 5
numerical or graphical mode

Test Mode
Test Voltage
Limit(Ze)

1640 ST e 33.5ma
= & o> 13
1335 zo 32130

V4
Test Mode
e L 38.7mA Rc 4000~ Test Mode

- |
Eal 520 - -3 rotase RO < S v 00

Test Mode

Test Mode
Test Voltage
Limit(Ze) 2d.May.2016 Ifnfitt:rz‘:;age 24.May.2016
13:58:52

13:58:52

Re 3.120n




[ MI 3290 Earth Analyser \

Ml 3290 Measurements § .
48069 -,
« Selective earth resistance @ o

(I1x lron clamp) @; \y QJ

« Earth resistance (2x iron
clamps) - stakeless method

The measuring method needs a closed loop
to be able to generate the test currents. It is

especially suitable for use in urban areas e
because there is no need to place the test |

probes. GI’) @

Basically this methode returns the value of the loop 77 4———@ .
i_" jE resistance, not the earth resistance of the tested rod. L iy

But in most cases this value is very close to it.

674
€92
(424
197




Ml 3290 Measurements U il .
Earth resistance of mono or multi- @ ---6

leg pylons with owerhead gronding Y ®

wire (OHGW) with up to 4 flex
clamps : ey

« Active or passive method
Passive methode does not need the H probe

 Different connection possibilities:

Larger object

Mono tower 4 leg tower 4 leg tower 4 leg tower
, ‘ i@ }/E:‘
1 3
2 ' 4
1 flex, 1 flex, 4 flex, 2 flex, \/ 4 flex,
1 measurement 4 measurements 1 measurement 1 measurement 1 measurement
Circumference = Circumference = 5m Circumference = 5m Circumference = Circumference =

5m or 10m 5m or 10m 4 x 5m =20m
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Ml 3290 Measurements

« High frquency (25 kHz) method
lgw(25 kHZ) << lge 0 I, = g,

0 clasic 3 pole methode can be used

* Pulse method

Impulse 10/350ps: a typicall shape of the
lightning strike

This are two further methodes for measuring
the pylons with OHGW

[ MI 3290 Earth Analyser

\J—l shielded cable le

[ gt 4 overhead grounding wire
| Igw Igw
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Ml 3290 Measurements

Specific earth resistance measurements

Supported methods:

 Wenner:a=a=a

/ MI 3290 Earth Analyser \
e 1'@
9 g0
R
9 Lol Q_‘—ls.probe s prove | s-prove H - probe
T /T/ % Z DA TY
I a ) a a i
« Schlumberger:a +#d # a
( MI 3290 Earth Analyser \
presses H
8 o1
& 51
\_ ettt @_‘—1 E - probe ES - probe Sl-probe ) _Hlﬂobe
O ERAR, 7 AL, 7 % %7
|




Ml 3290 Measurements

Earth potential measurements

The earthing resistance (R,) is not
concentrated in one point but is distributed
around the electrode.

In case of fault (lightening strike or short
circuit to ground) the voltage drop on R, is
distributed around the grounded object.

A typical voltage distribution occurs
around the electrode (the “voltage
funnel”).

f MI 3290 Earth Analyser \

_______

cpge »

090 | B[
\ L‘*'“"“@ - probe
Y5155 X

H - auxiliary
earth rod

'/_{Zﬂ




Ml 3290 Measurements

Step and contact voltage measurements

Step Voltage

The measurement is performed between
two ground points at a distance of 1 m.

The voltage is measured with a voltmeter (Ml
3295M) with an internal resistance of 1kQ) that
simulates the body resistance

Touch Voltage

The measurement is performed between
an earthed accessible metal part and
ground 1 m apart.

The measured voltages are up scaled according
to following equation:

I Sault

1. (MI3290)

gen

U,, =U, (MI3295M)-

MI 3290 Earth Analyser

H - auxiliary

|

|

s earth rod

~—— ¢ «
<+ 1Tm—»
2 5a >
Igen
RO 4

5
= |

[ Mi 3295M
<
= |—Ey—|
8 I
=
[=2]
[
i ®
s

I H - auxiliary
earth rod
¢ Metal plates e

v
[$4]
[Y)
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Ml 3290 Measurements

Impedance measurement (AC)

Test method: single or sweep
Measurement range: 0 ... 20 kQ

5 Impedance Meter o] Impedance Meter [_ e 20:21
z 99.6n f 3.31kH:z 2/2
Z ______ 1N
f ———Hz X ___0 = ?:g;ﬁ] N
Test Mode /’-'—"""—'— :3
Resistance measurement (200 mA DC) Resistance measurement (7mA DC)
Test method: unidirectional Test method: unidirectional
Measurement range: 0 ... 2 kQ Measurement range: 0 ... 2 kQ
5 0 - Meter (200mA) 5 HELP 20/22: Impedance Meter CHNNN| 23:39 ] 0 = Meter (200mA)
r 4.84¢. r 4.840
lde 206 ma lde 206 mA

C1:
P1

”
3 - )

'Ea
=

@8
.

-
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Ml 3290 Measurements

Current measurement (Iron clamp)

Test method: single or sweep
Measurement range: 1 mA ... 8A

O HELP 8/22: Iron Clamp M.

) Iron Clamp Meter RMS

Ic A

f ___Hz

Measurement Clamp Type A1018

Current measurement (Flex clamp)

Test method: continuous
Measurement range: 10 mA ... 50 A

O Flex Clamps Meter RMS O HELP 18/22: Flex Clamp M. CHEEE 07:30
M ___A

If2 ___A

3 ___A

4 ___A f ___Hz

Numhber of turmms F1
Numhber of turmns F2
Numhber of tums F3
Numher of turms F4

(LY
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Ml 3290 Measurements

The Checkbox feature should be used to ensure that the meter is reading correctly between
calibrations but should not be regarded as a substitute for a full manufacturer’s calibration on the unit.

O HELP 17/22: ChekBox V. CINNN 07:33 O HELP 16/22: ChekBox A. CINNE 07:33 5 HELP 5/22: IronfFlex Clamps

DMM V -meter DMM A-meter

5-|§T..°

B
B
] L ]
:" vog
BB

5 cCheck Iron, Flex Clamps

O Check A - Meter

5D check V - Meter (INEN 08:57
igen 252 ma iy
uh 40.8v 9 if2 242ma lc  237ma
us 40.9v 13 ___ma lgen 240ma
Ues 40.8v 1 164 H: f 164 Hz If4 ___mAa f 660 H:
Measurement Clamp Type A1018
Test Yoltage 40 v
Test Voltage 40 V¥ Test Voltage Test Frequency 659 Hz
Test Frequency 164 Hz Test Frequency 164 Hz Number of tums F1 1
Numher of tums F2 1

Number of tums F3 1
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MI 3290 Single tests and Auto tests

User can perform single tests one after = e TosE R 10:12
other. But if sequence is always the Earth Specific - ==
same, he can put that sequence of
single test into one auto test and Potent... | AC Z DC R
additionally equip with comprehensive
iInstructions which can contain text and Test Current -
pictures.

5 Auto Tests
Auto tests can be defined and edited IEEE 81 -2012
with the help of PC SW Metrel ES B3] 7.3.3.Wenner dpole IEEE 84
Manager (MESM) B} 7.3.3.Schlumberger 4pole IEEE 81

B 8.2.2.1.Ground 2 2pole IEEE 81

B 8.2.2.2.Ground 2 3pole IEEE 81

B} 8.2.2.4.Fall of Potential 4pole IEEE 81
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MI 3290 Single tests and Auto tests

A typical auto test flow:

9O Auto Tests CIEEE 10:12

IEEE 81 -2 =
9O  7.3.3.Schlumberger 4-pole IEEE ... CIiil 07:42

B 7.3.3.

5 7.3.3.8chlumberger 4-pole IEEE ... CIEE 07:42

E?.E.S.S = 5pac|“g a" 0 s
according te 9 733 Schlumherger 4-pule IEEE ... CIEEE 07:42
I:I B8.2.2.1
HE Distance "a = INNer rods sp; :)
&8.2.2.2 ¥ B _ RS d=0.3m({1ft Schlumberger Method
T A eSS yge 4rodsa T T T
| ) =" Quter rods to .
&/8.2.24 a=0.6m@2ft p .
Schlumberger Method 20:18
-000: . 608 am
¢ 0.00n; P
Test Voltage L 34.2mA Rc 1.01kn
istance (a)
Distance (d) a B 164 H: Rp 1.00 kn

Length Unit
Limit(p) Test Voltage
Distance (a)
Distance (d)a > 2"d

Limit(p)
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Ml 3290 Visual inspection

Visual inspections are added to enable the tester to put into protokol all the
needed safety activities before and after test.

o) Inspection

5 Inspection

IEEE 81tm /5 SAFETY PRECAUTIONS

SAFETY HAZARDS DURING TEST

=/ Ground electrode tests precautions

Avoid ungrounded ends of test leads.

Reduced the hazards associated with
Surge arrester can approach line potential ::;:::g::"s; :,:::: ':3 n:ﬁ::: g gloves and

N di t th d Exposed test leads and electrodes are
ever disconnect the ground. isolated from workers and the general

public prior.

Short test periods assured and all test
leads prompily removed after the testis

A system fault can occur if a surge amreste )
fails during testing. | |M

Lightning or switching currents can he
discharged into the ground.

.J SAFETY HAZARDS DURING T... 09:15
.J AFTER TEST REMINDER 09:16
O IEEE 81tm /5 SAFETY PRECAU... - - .

o SAFETY PRECAUTIONS BEFO... 09:17

+ . TT VP4



MI 3290 Single tests and Auto tests

Auto test is a sequence of flow = B H-© &

commands and single tests:

Single test

Q - Meter (7mA)

Flex Clamps Meter RMS

HF-Earth Resistance (25kHz)

Impedance Meter

Imoulse Measurement b

Flow Commands

3] IEEE 81 -2012.atmpx - Autotest Editor
Auto test Communication
= -
L- f — | @
=
New Folder New Autotest Delete Upload

[EEE 81 -2012.atmpx X
Group of Auto tests

Name
&% 7.3.3.Wenner 4-pole IEEE 81

£+ 7.3.3 Schiumberger 4-pole EEE 81

& 8.2.2.1.Ground Z 2-pole [EEE 81

& §.222.Ground £ 3-pole EEE 81

% 8.2.2.4 Fall of Potential 4-pole IEEE 81

&) 8225 Stakeless 2-clamps IEEE 81

&~ 8.226.Tower FOP/ 1xFlex clamp EEE 81
& 8226 Tower FOP / 4xFlex clamp EEE 81
&» 8.226.Mono Tower FOP / Flex clamp EEE 81
&+ 8.226.Tower One probe / Flex clamps Alternative
&» §2.27.Ground impedance computer [EEE 81
2/ 9.4 Step / Touch / Transfer Voltage IEEE 81
& 10.4.Low Impedance 4-point IEEE 81

&+ 12.Transient impedance [EEE 81

7.3.3.Schlumberger 4-pole IEEE 81

Resistivity of grounding material at specific depth.

Spacing 'a’ to outer rods and 'd" to inner rods according to IEEE 81 Table 3.
Distance ‘a - d/2° = Depth of layer under test.

Use 4 rods method, H-75m, S/ES/E-50 m set of extension leads.
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