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1— GENERAL DESCRIPTION

The Multi-Amp® Model MI-400 Power-Multimeter® is a hand-held measuring instrument designed to measure
either direct or alternating current up 1o 1000 A without the need to break the current circuit; in addition, the
instrument will measure most of the electrical parameters associated with power plant instaflations.

® DC and AC current 10 1000 A {AC true RMS}
* DC and AC voltage to 750 v (AC true RMS)
* True Power AC - DC o 1999 kW {AC true RMS)
® Apparent Power AC o 199.9 kVA {true RMS)

*®  Power factor {¢os ¢} 03cap... 1...03ind
® Frequency o 550Hz

Through the use of Hali-effect sensors in the magnetic circuit, both DC and AC current values can be accurately
measured. The measured value together with the corresponding engineering unit being measured, is displayed
on a 3¥%-digit liquid crystal display.

The true RMS measurement provides current, voltage and, hence, power readings which are accurate almost
regardless of the shape of the waveform, to a crest factor of 7.

In addition to the 3%-digit liquid crystal display, an analog output of the measured currenivaluecan be displayed
on an oscilloscope or output to a chart recorder or other measuringinstrument. Either true RMS or instantaneous
value can be selected for the analog cutput.

Autoranging for all measuring ranges, automatic display of ~ or + / - to indicate AC or DG, tow battery indication,
two ranges for surge current reading (display of maximum measured value} and an auo switch-off function all
help o make the MI-400 a user-Triendly measuring ool

Only by making use of the very latest CMOS microprocessortechnology wasit possibleto pack so manyfunctions
into such a compact, hang-held device.




2 — TECHNICAL FEATURES AND SPECIFICATIONS (subject to change)

2.1 CURRENT MEASUREMENT

Measurement principle Through the use of Hall-effect sensors in the magnetic circuit, both DC and AC true
AMS current (DG coupled) can be measured .
Ranges (Autoranging) : 200 A AC - DC; 1000 A AC - DC

Resolution : 500 mA for 200 A range

1 A tor 1000 A range
Accuracy : 19 of range £1 A within specified conditions
Temperature coefficient : 0.1% /K
Frequency range . Direct current and 15 Hz to 550 Hz
tnfluence of position of measured cahle within jaw area: <2% typical
GCrest factor + paximum 7 {peak current, 1200 A)
Maximum overload 1. 10000 A
Signat integration time  : 200 ms
Measuring rate : Approx. 2 per second

2.2 VOLTAGE MEASUREMENT

Measuring principle . DC coupled direct and alternating voltage, true RMS

Ranges (Auloranging) : 200V AC - DG 750V AC - DC

Resolution . 100 mV for 200 V range; 1V for 750 V range

Accuracy : 0.5% of range = 1 count within specified conditions

Temperature coeHicient’ : 0.1% I3

Frequency range 1 DC and 15 Hz to 550 Hz

Input impedance D TMN 4
Maximum overlead : To 1000 V RMS

Measuring rate : Approx, 2 per second
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2.3 ACTIVE POWER MEASUREMENT
Ranges {Autoranging) : 20 kW true RMS AC - DC; 200 kW true BMS AC - DC

Resofution ;10 W for 20 kKW range; 100 W for 200 kW range

Frequency range : DC and 15 Hz 10 66 Hz

Maximum input : 750V - 1000 A

Maximum overload : To 1000 V/10,000 A i
Measuring rate 1 Approx. 1.5 per second B
Accuracy : Dependent upon input values; typically 2% of range :

Temperature coefficient : 0.1%/k

Max Error (kW)
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24 APPARENT POWER MEASUREMENT

Ranges (Autoranging) : 20 kKVA true RMS; 200 kVA true AMS

Resolution : 10 VA for 20 kVA range; 100 VA for 200 kVA range :
Frequency range : 15 Hz 10 550 Hz
Maximum Input D TS0V - 1000 A {
Maximum overload 1 To 1000 V710,000 A {
Measuring rate : Approx. T per second k
Accuracy : Dependent upon input values; typically 2% of range

Temperalure coefficient 1 0.1%/k .

Max Error (kVA)®

A g iy 7 e

e 3 g T




@ -

2.5 POWER FACTOR MEASUREMENT (cos ¢)

i
i
H
i

Ranges s {cos )03 cap. ... 1.0...03ind

(&) (725° cap. ... 0° ... 72.5% ind)
Resolution : 0
Accuracy : 1% of range £1 count {cos ¢) within specified conditions {£2.5° 21 digit) ;
Temperature coefficient : 0.1%/k i
input voltage T 20V 750V i
Input current : 20 Ato 1000 A
Frequency range : 10 Hz 10 66 Hz
Maximum overload 3 1000 V710,000 A
Measuring rate : Approx. 2 per second

2.6 FREQUENCY MEASUREMENT

Ranges {Autoranging) : 5.0 to 200.0 Hz; 200 to 550 Hz

Resolution ¢ 01 Hzfor 10. .. 200 Hz range
1 Hz for 200... 550 Hz range
Accuracy : 0.5% £ 1 count within specitied conditions
Temperature coefficient : 0.1%/k
input voltage 20V... 750V
Maximum overload : 1000V

Measurement rate : Approx. 2 per second




2.7 ANALGG QUTPUT

Qutput voltage : For 200 A range: 5 mV/A (e.q. full scale)
For 1000 A range: 1 mV/A

Maximum current : 1 mA

Accuracy : Typically 2% of range

Switchable between RMS value and instantaneous vaiue (waveform}

2.3 OTHER DATA

28,1 DISPLAY

13 mm (Y%-inch) high liquid crystal display.

3%-digit (2000 counts). Last measured value displayed for 30 seconds before automatic power-off,
AC/DC and +/- indications are disptayed.

2.8.2 ENVIRONMENTAL CONDITIONS

Reference conditions @ 23°C + 1°C (f = 50 Hz, sinusoidal) (with current-carrying cable at the center
of the jaws opening)

Working temperature @ 0°C to + 40°C

Functional temperature : -10°C to + 50°C

Relative humidity 1 80% at 40°C

Mechanical stability ¢ According to VDE 0411
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2.8.3 SAFETY
Maximum voltage between current-carrying cabtes which are not insutated, and ground: 1000 V RMS
{nsulation HE- 24
Safety : Class Il in accordance with VDE 0417
2.8.4 POWER SUPPLY
Battery : @V alkaling, IEC 6 LR 61
Batiery Life : Approximalely one year of normal use
{70 hours continuous operation)
2.8.5 DIMENSIONS
Length x width x depth = : 10 x 3% x 2% inches {250 x S0 x 65 mm}

2.3.6 JAW OPENING
To accommodate;

Circular cable 1 23/ inch diameter (60 mm diameter)
Rectangutar bars 1 1 x 21/, inches {26 x 60 mm)
287 WEIGHT 1 180 oz. approx. (500 g)

2.9 ACCESSORIES

Included with instrurtent:  Test leads with safety connectors
l.eads for analog output
Instruction manual
Carrying case




3 — OPERATING INSTRUCTIONS

3.1 SAFETY PROCEDURES
In order o avoid danger to the user, the following procedures showld be acted upon every time the instrument is

used:

a) When measuring current flowing in a conductor which is notinsulated, the voltage between conductor and
ground must not exceed 1000 V.

b) I the instrument appears 1o be physically damaged, or does not function correctly, it should not be used.

¢} The instrument should be kept dry.

d) Belore removing the battery lid, make sure that the instrument is not connected to any voltage. For certainty,
remove the test teads.

) The instrument shoutd not be opened {other than the removal of the battery lid), exceptby the manufacturer or
the manufacturer's authorized service personnel.

f) By definition, the instrument is used where dangerous currents and voltages are at hand. Only qualified
pErsORAEE Tiier with cuch surrpundings choutd attemnt to make use of the instrument.
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3.2 KEY-SWITCH "ON” .
This switch turns “on” the instrument. The following modes of operation can also be selected with this switch.

3.2.1 NORMAL MODE

Switch-on, with automatic zere calibration
Short pressure to key-switch "ON will turn on the instrument.

During 4 seconds, the display shows “CAL" to indicate that the automatic zero calibration for all the measuring
ranges has been executed. (For the meaning of the “in between” blinking symbol "CONT," see paragraph 3.2.2
Continuous Mode). .

The instrument is ready to make measurements when the display shows “O" after the “CAL” procedure has
been completed.

Attention: During this “CAL” period, it is important that the instrument is kept away from any current-canrying
cable! )

Measurement

The clamgp-on meter is now ready for use. Depress and hold the key-switch in order to take measurements for
any of the electrical values described.

The key-switch has to be depressed during the whole period of measurement (3 seconds minimun).

Automatic “hold" of measured value and switch-off
When the key-switch is released, the measurement is finished during normal mode of operation.

The last measured value will be retained and displayed about 30 seconds, After 30 seconds, the instrument will
switch off, unless the key-switch is depressed again.

10
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3.2.2 CONTINUOUS MODE

I a measurement is to be made over a longer time period, then a continuous measurement mode is possible,
making it unnecessary 10 hold down the key-switch.

Go through the following procedure:
Tuen on the instrument with short pressure 1o key-switch "ON" {see paragraph 3.2.1).

During the “CAL" procedure the symbol "CONT” will blink for about 2 seconds. During these 2 seconds, depress
key-switch “ON" until the symbol "CONT"is dispiayed withoutblinking. Now the key-switch need notbeheld any
more and the instrument will do permanent measurements during this continuous mode.

When the key-switch is depressed untit the symbot “CONT" disappears, the instrument returns to the normal
operating mode and finishes this continuous mode.

0 displayed Ciwr v
a1 of MOASUrEmMEnt maasureaent
dapross { 5 * Auto stop
WO limes i Dopress 1time *
AT _;
et y Y SSE—
zet0Ng Permangnt Display

{ihree THC. BPHOLY moasurement hold 30 562,
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3.2.3 ZERO CALIBRATION DURING OPERATION

N

When higher currents have been measured or the instrument is overloaded, it is possible that the display will not
return to 9.000 A. In order to ensure accurate measurement, a new zero calioration is recommended.

Depress and release the "ON” button twice in quick succession (maximum within 0.5 second). The instrument will
return 1o the “CAL" procedure and recalibrate the measuring ranges (as described in paragraph 3.2.1).

Auto
slop

End of Depress ’

measurement wo times J’LCD-O '
v I j

I U W Y J——

g e T AT $
_____v.__J \_..._.V._!\___v__......

Measurement zeroing three 5ec, New measutement

3.2.4 DISPLAY TEST

Testing of all symbols in the display space can be realized by depressing the "ON" key-switch |
described in 3.2.1 and 3.2.2). y-ewilch longer as
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4 — TAKING MEASUREMENTS

41 CURRENT MEASUREMENT

a) Tumn the rotary switch to mA",
b} Switch on the instrument (see paragraph 3.2).

<) After the self catibration cycle {display will show “0” after "CAL™, openthe ¢lampjaws and closethem around
the current-carrying cable.

d) By depressing and holding the key-switch “ON" (see paragraph 3.2), the currentis measured and displayed.
{For continuous mode, please see paragraph 3.2.2).

R s
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€) When the key-switch is released, the measurement is over and the last measured value remains on the
display for about 30 seconds.

After this time, the instrument automatically switches off, unless the Key-switch is again depressed for further
measurements.

The chaice of measuring range (200 A or 1000 A) is automatic. Either ~ or + £ « is also avtomatically selected
and displayed to indicate AC or DC current. The measuri ng range is chosen automatically from the low to the }
high range, but not backwards. : i

In case of a heavy overload and the display does notreturn to zero, the instrument can bere-calibrated again,
even if the instrument is not terned off. Keep the instrument away from current-carrying conductors and
depress and release the key-switch twice in succession (see paragraph 3.2.3).

After this re-cafibration cycle, the instrument will return to the lower measuring range.
In case of overioad, the display shows 1 — —~ — A ;
For current measurement, an analog output of the measured value is also available (see paragraph 4.7} for
further data processing.

Attention: During current measuremenit, the clamp jaws should be closed carefully to increase accuracy. Do not !
apply pressure to the ¢lamp jaw grip.
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Measuring low currents

ot s

low currents, a greater accuracy ¢an be achieved by looping the current-carrying conduc-

When measuring
The displayed vatue then represents the product of the number

tor several times through the clamp-on jaws.
of loops, and the agal measured current

42 SURGE CURRENT OR MAXIMUM CURRENT VALUE DISPLAY

Select range “max. hold,” gither 200 A= or 1000 A==, depending upon whether the maximum expected range
is <200 A or >200 A. Current measurement specifications and procedure follow in accordance with

paragraph 4.1.
The display shows the maximum value of current measured since the beginning of the measurement, instead

of the actual value of current flowing.
Reset is achieved by releasing and again depressing the key-switch for the next measurement.

S

All other functions correspond with normat current measurement.
urrent value display” is indicated on the display by the symbol “MAX."

The function “maximum ¢

b it vt S
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4.3. VOLTAGE MEASUREMENT

a) Turn the rotary switch to “V="

b} Connect the voltage to be measured with the instrument using the safely leads provided,

The leads have a measurement probe On one end and a 4 mm sarety terminal on the other end, which plugs
into the base of the instrument.

c) Depress the key-switch “ON" and go through zero calibration and measurement as described in paragraph
3.2 .

The choice of measuring range (200 V or 750 V) is automatic.
Either ~ or +/- is also automatically sefected and displayed to indicate AC or DC voltage.
In case of overioad, the display shows ¥1 — — — V.

Caution: Before removing the battery cap, make sure that all external voltages are disconnected from the
instrument,
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4.4. POWER MEASUREMENT L

a)
b)

<)

d)

Turn the rotary switch to “kW=" for aclive power or “kVA” for apparent power measurement

Using the leads provided connect the measurementvoitage to the instrument. The leads have a measurement
probe on one end and ad ram safety terminat on the other end, which plugsinto the base of the instrument. For
an aiternating power SUpply connect T on the ieshudend o N and T s L
After the zero calibration cycle {display will show “0” — see paragraph 3.2}, open the clamp jaws and close
them around the current-carrying conductor {direction of energy flow, as per drawing).

Go through measurement by depressing key-switch "ON" (see paragraph 3.2).

The choice of measuring range (20 KW/KVA or 200 kW/kVA) and the direction of energy flow {for active
power) is automatic the choice of measuring range is also automatic and depends on active power andinput
voltage (U>200 Vo measuring range: 200 kW).

In case of overload, the display shows "1 — =" In addition, the display will also indicate which is 100 high
V. A, KW or KVA)L

Attention: The clamp-on multimeter is made for measurement insingle-phase systems. tis possibleto measure

in three-phase system in case an astificial neutral equalizing point is set up.
Impedance of input voltage: 1 MO %= 0.1%

i ot e
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4.5. POWER FACTOR MEASUREMENT

a) Turn the rofary switch to “cos ¢.”

b} Connect the measurement voltage to the instrument using the safety leads provided. The leads have a
measurement probe on one end and a 4 mm safety terminal on the other end, which plugsinto the base ofthe
instrument, For an alternating power supply, connect “—" on the instrument to N and "+" to L.

¢} Switch on the instrument by depressing the key-switch "ON” (see paragraph 3.2).

d) After the zero calibration cycle {disptay will show "0}, open the clamp jaws and close them around the
cusrent-carrying conductor (direction of energy fiow, as per drawing).
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¢} Go through measurement by depressing key-switch “ON" {see paragraph 3.2).
In addition to the symbo! “cos ¢, the display shows either"i" o indicateinductive or "K' to indicate capacitive
icad. é
The digplay alse shows + or - to indicate the direction of energy flow, S0 that measurement in all four
quadrants is possiblée.

Faulty input values will be indicated as follows:

Input voltage Ug too low : — cosy
Missing zero-axis crossing Ug : DC c0Se
Current I too low : —— - COSe
-

Missing zero-axis crossing lg : DC LAl cose
Frequency too low R T El COSe F:
Frequency too high 1 COSy

blinking display !

Caution: Before removing battery ¢ap. make sure that all external voltage is disconnected from the instrument.

Attention: The clamp-on multimeter is made for measurement in single-phase systems. ltis possible to measure
in three-phase systems in case an arificial neutral equalizing point is set up.

Impedance of input voltage: 1 M £ 0.1%
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4.6. FREQUENCY MEASUREMENT

a) Turp the rotary switch to “Hz.” L
b

Connect the measurement voltage to the instfuinent'using the prdbé lea'd's' 'wilh the 4 mm sa!e.tf Iéfrﬁina[s_

(LA =5

: < ag described in parograp

d} After the self calibration cycle (*0"” appears inthe display), depress the key-switch "ON” and the frequencyis
measured and displayed. .
The choice of measuring range is automatic.
A faulty input value is displayed as follows:

Deoress key-switch “ON" and go through zero calibration and measurement as deegribad in sacoccan -

noa
[RO2-5

Frequency too low

Voltage too low } ~— 7 = e — Hz
Missing zero-axis crossing {DC)

Frequency too high } # 1 wm — — Hz

Caution: Before removing the battery cap. make sure that all external voltages are disconnected from the e
instrument
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a7 ANALOG OUTPUT (CURRENT MEASUREMENT ONLY)

Measured current values {either during normat current measurement i
or during display of ;
maximum

measured currem} can be output to an oscilloscope. chart recorder or
any other measurin i
g or recording

instrument.
Fot the ana output, usethe leads with the speciat 2mm contacts. Theseleads can only be inserted
eins when

1]
{he 4 mm jeads for voltage measurement aré not being used.
1al jeads with the 2 mm centacts are provided withthe instrum
ent Under no circum
stances should

hese special analog output jeads be used for voltage measurement. This would sericusly d
y damage the

instrumen’
For measu’
contacts.
The user
output (&9
respectively”
Caution: gefoT® cemoving the battery cap, make sure that all external vol i
insyrument tages are disconnected from the

48 CHANGING 777 BATTERY

When the pattery voitage falls below a minimum set value, tne dispiay shows it vt e
o sy T "

To chang® the battery. first remove the voltage test \eads. The battery cap i i
instrumen ery cap is on the reverse side of the

. acyment will only perform reliablyifthe gpecified batte Y :
e 6 LR o). ry typeis used (9V alkaline manganesebattery,
fore removing he battery cap, make sure that all externat v
oltages are disconn
ected from the

Caution: Be
insirument.

ement of voltage (V. KW, KVA, cos & and Hz measurements), only use the satetylead
s with 4 mm

can setect either a true AMS output signal {eg. for a record
., .+ . - -~ e i
foran oscilloscope). The switch inside the battery nousing 23;\?; lr:itjgﬁnez;ﬁéwaveform)
ol' 213 Ol’"‘nSL"
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