SERVICE

If the instrument fails 1o operate, check battery, test leads, etc.
and replace as necessary. If the instrument still does not
operate, double check operating procedure as described in the
instruction manual. !f the instrument stili malfunctions, place it
with packing slip along with a brief description of the problem
in sufficient cushioning material in a shipping carton. Be sure
to indicate the serial number localed on the back of the
instrument. Amprobe is not responsible for damage in transit.
Make certain your name and address also appears on the box
as well as packing slip: Ship prepaid via U.P.S. (where
available) or Air Parcel Post insured to:

Service Division
AMPROBE INSTRUMENT
630 Merrick Road (use for U.P.S.)
P.O. Box 329 (use for Parcel Post)
Lynbrook, NY 11563-0329

Outside the U.S.A. the local Amprobe representative will assist
you.
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JARER. /| S|ON OF CORE INDUSTRIES INC
630 Merrick Rd., P.O. Box 329, Lynbrook, NY 11563
{516) 593-5600 » (516) 593-5662
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Limited Warranty

Congratulations! You are now the owner of an AMPROBE Instrument. % has
been crafted according to the highest standards of quality and workmanship.
This instrument has been inspected for proper operation of all of its functions.
&t has been tested by qualified factory technicians according to the long
established standards of AMPROBE INSTRUMENT.

Your AMPROBE Instrument has a limitled warranty agalnst defective
materials, and/or workmanship for one year from the date of purchase
provided the seal is unbroken or, in the opinian of the factory, the instrument
has not been opened, tampered wih, or faken apart,

Should your Instrument fail due .to delective materials and/or
workmanship during the one-year warranty period, return it along with a
copy of your dated bill-of-sale which must identify the instrument by
maodal number and serial number.

IMPORTANT: For your protection, please use the Instrument as soon as
possible. f damaged, or should the need arise 1o return your instrument, place
it in a shipping carion packed with sufficlant cushioning material. & must be
securely wrapped, Amprobe Is not responsible for damage in transit. Be sure
to include a packing slip (indicating mods! and serial number) along with a
briet description of the problem. Make ceraln your name and address
appears on the box as well as packing siip.

Ship prepald via Alr Parcel Post insured or U.P.S. (where available) to:

Service Division
AMPROBE INSTRUMENT
630 Merrick Road (use for U.P.S.)
P.O. Box 329 (use for Parcel Post)
Lynbrook, NY 11583-0320

Outside the U.S.A. the local Amprobe representative will assist you. Above
limited warranty covers repair and replacement of instrument only and no
other obligation Is stated or implied.
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O SAFETY INFORMATION

To ensure that you use the meter safely, follow the safely guidelines listed below:
*» Avoid working alone. Take precautions when working around moving parts.

o Use extreme caution when working around bare conductors or bus bars. Accidental
contact with the conductor could result in electric shock.

o Use the meter only as specified in this manual, otherwise the protecti i
the meter may be impaired. protection provided by

o Never measure current while the test leads are inserted into the input terminals.
» Do not use the meter if it looks damaged.

. lnsp.ect '!he leads for damaged insulation or exposed metal. Check test lead
continuity. Replace dunaged leads.

. Dis.cannec( the power and discharge all high-voltage capacitors before testing in the
resistance, continuity, and diode function.

« Use caution when working above 60V DC or 25V AC RMS. Suck t
Use cation w uch voltages pose a

. Wh;n makiug measurements, keep your fingers behind the finger guards on the
probe.

o Select the proper function and range for your measurement. To avoid damaging the
meter vyhen testing voltage above 350V AC RMS, disconnect the test leads from
lest points before chunging functions.

o Read this operation manual completely before using the ineter and follow all safety
instructions.

s seapas o oo
[ INTRODUCTION TO THE ACDC-3000

Measuring current accurately is a difficult job in today's industrial plants and
commercial buildings. An increasing ber of p | comp justable speed
motor drives, and other types of electronic equipment come on-line every day. These
devices draw current in short pulses, and are referred to as non-linecar loads.

Non-linear loads draw high peak currents, causing harmonics in the load current.
This may result in uncxplained circuit breaker tripping, or dangerous overheating of
neutral cond and transf Currents ining h can only be
accurately measured with a true-rms meter or clamp meter.

This clamp-on multimeter offers the combination of TRUE-RMS mcasurements
(AC+DC TRUE RMS) and Frequency or Duty Cycle measurcments needed Lo

bleshoot probleins iated with both traditional and non-linear loads.

Frequency measurement helps detect the presence of harmonics in neutral
conductors and determine whether they are the result of unbalanced phases or non-
linear loads. The analog bar graph continues to display real-time current (or voltage)

while reading frequency(or Duty Cycle) on the digital display. This
allows simultaneous monitoring of current loads and frequency(or Duty Cycle).

The ACDC-3000 CLAMP-ON MULTIMETER is shown in Figure 1. This meter
bas many functions which are shown below: .

« Combination display: Frequency (Duty cycle} | dication by digital display
and Current ( Voltage) indication by analog bar graph.

« Resolution of display adjustable: 4000/ 20000 counts.

« TRUE RMS nieasurement for non-linear and traditional loads.

o+ Both Current and Vellage can do DC+AC measurement.

« 1 ms Peak Hold feature to capture glitch or draw current in short puise.

« Frequency and Duty cycle measurements help to easily analyze components
of Amp or Veltsignal.

o Wide range of Current nteasurement: 40, 400, 1000 A, AC+DC

o Wide range of Vollage measurement: 4, 40, 400, 600 V, AC+DC

o Wide range of Resistance measurement: 400, 4k, 40k, 400k, 4M, MO

« Dynamic Recording helps to record the variation of tests.

« Backlit display for easy reading in dark places.

« Hand Guard for prevention of accidental contact with luct

o Carrying case with shoulder strap

« Data Hold to freeze displayed digital value.

« Relativetzero) function

« Auto and Manual Ranging
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Figure 1. A Unique Clamp-ON Multimeter
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0 WARNING

Read "SAFETY INFORMATION" before using the meter.
[0 NOTE

Some typical automobile tests are provided in this manual. These tests arc designed
to help you understand how to use the Meter. Consult your car’s service manual for
the test procedures that apply to your particular car.

Your Clamp-on multimeter is a hand-held, battery-operated instrument for testing
and troubleshooti bile or power el ic sy . if the meter is damaged

or something is mi;si.ng. contact the place of purchase inmediately.

A WARNING identifies conditions and actions that pose hazard(s) to the user; a
CAUTION identifies conditions and actions that may damage the Meter.
International electrical symbols used are explained in Table 1.

AC - Alternating Current

1|2

DC - Direct Current

AC and DC - Alternating and Direct Current

Ground

Double Insulation

See Explanation in the Manual

B>t |

Table L. International Electrical Symbols

RC




* QUM Analog bar graph annunciator with scalar
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indicators
: Indicates the auto power off enable
: Indicates the battery power is weakening

: Direct Curent or Voltage

: Alternating Current or Voltage

: Indicates the measurement is DC+AC
{Altemating + Direct Cusrent or Voltage)

: Indicates AUTO range Mode

: Zero(Delta) mode annunciator

: Data hold annunciator

: Dynamic recording mode, indicates the
present reading

: Indicates the maximum reading

: Indicates the averagereading

: Indicates the minimuan reading

: Continuity function

: Diode/Audible continuity function
annunciator

: Unit of Current measuremnent

: Unit of Voltage measurement

: Units of Resistance (chin) measurement

: Units of Prequency measurement

+ Units of Duty cycle measurement

: Used to indicate the range of Voliage,
Current, Diode and Ohm measurements.

: Indicates ZOOM bar graph mode.

g 10,11,12,13
.

4.5.8

)
(aUT0 A DH MAX AVG MIN 32 ag

t4.15—Fo})) _f.'_A-fiE%?’)
— Wei—s,
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w000 o)

)

Figure 2. LCD Display
-8-

B

b g

0 ALIGNMENT MARKS

Conductor

MARK MARK

Figure 3. Alignment Marks

Put the conductor within the jaws on inside section of the indical.efl m'arks as much
as possible (Figure 3), in order to meet the meter accuracy specifications.

0] Rotary Switch

To turn the meter on aid select a function, turn the rotary switch (Figure dyloa
switch setting. The whole display lights for one second. .
Then the meter is ready for use. (1f you press and hold d9wn any pushbution wllnle
turning the meter from OFF o ON, the display remains lit until the pushbutton is
released.)

1) Power Off Position

2) DC. AC or DC+AC Current measurements.
3) DC, AC or DC+AC Voltage measurements.
4) Resistance or Continity measurement.

5) Diode and Audible Continuity measurements.

B ————— )
) Q

q — Hz RV

Hz A

OFF

Figure 4. Rotary Switch
-9




O INPUT TERMINAL

WARNING

To avoid damaging the meter, do not exceed input limits shown below in Table 1:

ROTARY SWITCH INPUT INPUT LIMIT
FUNCTION TERMINAL

ACV 4V -~ 750V V- Q- & COM 750V AC
DCV 4V -~ 1000V 1000V _DC
DCA 40A ~1000A Clamnp Jaw 1000A RMS
ACA 40A ~1000A
OHM (€) V- Q-4 & COM 600 DC/AC RMS
DIODE (#+°1)
Duty cyele(%) V- Q-9 & COM 750VAC
FREQUENCY (Hz) 1000VDCAC

Table 1. Input limit specification.

The meter has two input terminals (Figure 5) that are protected against overloads
to the limits shown in the specifications.

1) Common terminal for all measurements.
2) Volts, Ohms, Diode test and Frequency(Duty Cycle) of Voltage measurements.

2

(A ANPROBE® ACOC-3000

Figure 5. Input Terminal
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. Press to toggle
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Press and hold
for more thaa !
second to set
Dynamic Recording
then press to slep
through MAX,MIN,
AVG and present
readings.

6, In manusl range press
to step up 1 range st
a tim:

&,
/ Press and hold for §
sec to seleot Auto
range.

DC,AC,DC+AC

Press and hoild for
wore than | second
io toggle.belween -
PEAK and DC.

5. Press to toggle the
Continuity{«})ON/OFF Relative (ZERO) mode
for Ohun measurement. | ON/OFF

Press to selecl
frequency or Duty <
cycle far Vollage/
Current
Prens and hold for
nore than ane second
to exil selecled mode.

Prass mors than 1
seo to toggle Backlight
ON/OFT.

(| AAMPROBE* ACDC-3000 ])

Figure 6. Push buttons
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The operation of the push-buttons are outlined below. When a button is pushed, a
display symbol lights, and beeper sounds. Turning the rotary swilch to another
switch setting resets all push buttons to their defaull states. The pushbuttons are
shown in Figure 6(Page 11).

1) DC+ AC/PEAK QO :
DC, AC, DC+AC, Peak Test Select

o This pusht is used for selecting the t of either Direct
source, Alternating source, DC+AC or 1 ms peak hold (glitch capture)
function.

Press button momentarily to step through DC, AC and DC+AC test.

Press more than | second to toggle 1 ms peak hold test ON/OFF. Push the

PEAK button momentarily to select peak+ or peak measurement after

setting the peak node.

« The display shows "DH MAX" to indicate the PEAK + and show "DH

MIN" to indicate the PEAK-.

To select the ZOOM mode, use Power-On Option (see page 14).

The unit of each bargraph segment is changed from 100 counts/bar to 25
us/bar to i the resol of the bargraph indication.

2) e )(Hze %0

Continuity(Prequency, Duty cycle)

» In Ohm test, press button momentarily to toggle®® 1Y ON/OFF. The
coutinuity buzzer sounds when test value is below 100 counts (10.0Q).
Pushing this button for more than 1 second exits the continuity function and
returns to the ging ohms

« For Volt or Anp test, press this button momentarily to enter Frequency
(Hz), Voltage or Custent is displayed by the bargraph. Press this button
again o go from Frequency to Duty cycle test. Press this button for more
than 1 second to retum to Voltage or Current digital measurement.

« Press to re-start | ms peak hold test after seiting peak mode.

3) DH O:

DATA HOLD or Refresh Data Hold

o The data hotd function allows operator (o hold the displayed digital value,
but the analog bargraph continues showing present readings.

o If you select * Refresh Data Hold * by Power-ON Options. the reading is .
updated to the display ically when the reading level changes. The
beeper sounds a tone (o remind user, iat an update has occumred.

« Press this button momentarily to toggle DH on or off.

.12

4) MAX « MIN Q:
Dynamic Recording
« Records maximum, and calculates true averag
« Press this button for more than 1 second to toggle recording inode on or off.
o Press this button arily to cycle through MAXimum, MINimuwn,
AVGerage and present { MAX AVG MIN ) readings. .
o The beeper sounds when a new maximwn or minimum value is recorded.

¥
5) ZERO/ ™ Q:
ZERO (Relative}/Backlight
o The relative function shows difference between the measured value and the
stored value.
« Press to toggle zero(A) ON or OFF. :
» Press this button for more than 1 second to toggle Backlight ON or OFF.
Backlight turns of ically after 30 d

6) RANGE /AUTO O:
o Inautorange press this button
off the "AUTO" annunciator.
« Inmanual range, press this button momentarily to step up 1 range at one
time, press this button for more than 1 second to select autorange.
» Inautorange, the * AUTO " annunciator is lit and the meter v{ill selectan
ppropriate range for t being made. If a reading is greater than
maximumn available range, * OL*(overload) is displayed on the screen. The
ineter selects a lower range when reading is less than about 9% of full scale.
« Push this button momentarily to change measuring range and re-start the
PEAK+ or PEAK- measurement after setting the peak mode.

ily to select | range and turn

13-
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[ SELECTING POWER-ON OPTIONS

Some options can be selected only when you tum the meter on.

These power-on options are listed in Table 2. To select power-on options, press
and hold down pushbutton while turning the rotary switch to any ON position.
Power-on options remain selected until the meter is turned off.

PUSHBUTTON OPTION DESCRIPTION
D A i
I_o .l it the iators, Pulf i are
isplayed. Press any buitons il itd
DH node. d (o ext
Q Disable auto-power off

MAX*MIN [Jing I, the auto-p off f turns the meter off if

weither rotary switch nor push button is activated for 15 minutes.

You can disable auto-power off function by this option. When

ruto-power off is disabled the meter will stay on continuously.
uto-power off is auto disable in Dynamic Recording.

Enable " Relresh Data lold"™,

Ject Zoom mode of Bargraph Display.

In Zoom mode, the unit of bargraph is 25 counts/bar. In general,

the unit of bargraph is 100 counts/bar,

AUTO elect 4 1/2 digit display. Puli scale 19999 Counis for Volt,
Q Diode, Ohm M 1 second ’
RANGE i
.*. Disables backlight, automatically turns off afier 30 seconds.
Q
ZERO
o)) Turns off all beeper functions.
Hz e &%
Table 2. Power-ON Options
.14 -
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This clamp-on multimeter provides the operator with various functions including:

D Dynamic Recording

0 Data Hold

Q ZerotRelutive)

0 Analog Bargraph

O Auto Power Off and Sicep Mode

I Disable Auto Power Off

O] Demonstrate Annunciator of Display

D Backlit LCD for easy reading in the dark
{3 Continuity Function For Oluns M t
1 Combination Displuy

) 1 ms Peak Hold

(8] DYN;\MIC RECORDING

The dynamic recording mode can be used to catch intermittent and fum on or
tum off surges, verify performance, measure while you are away, ot lake readings
while you are operating the equipment under test and can not watch the meter.

The average reading is useful for hing out bie or changing inputs, esti-
mating the percent of tine a circuit is operational, or verifying circuit performance.

The operational procedures are described below:

1) Press "MAX o MIN® for more than 1 second to enter the dynamic recording
mode. The present value is stored to memories of maximum, minimun and
average, :nd MAX AVG MIN annunicator tums on.

2) Press this button for more than 1 second to toggle recording mode on or off.

3) Press this button momentarily to eyele hrough maximum, mini average and
present readings. The MAX, MIN, AVG or MAX AVG MIN annunciator mrns
on respectively to indicate what value is being displayed, see Figure 7.

4) The beeper sounds when a new maximum o minimum value is recorded.

Sy Ifan {oad is ded the i jon is stopped. An ge value
becomes * OL "(overload).

6) In dynamic recording mode, the auto power off feature is disabled and the
"@OFF * turns off.

.15
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7) Select dynamic recording in auto range, it will record th
%\l/ G for different ranges. ¥ ¢ value of MAX. MIN or
8) The record speed of dynamic recording is about 100 milli
f ds (0.1 second).
9) The average value is the true average of all ineasured llumn' i
recording mode was entered. ¥ veestaken since the

{. Press for more than
1 second to enter
Dynamic Recording.

arin @)
ATO WAL A8 3 R
—| 3b00"
- bnsimdamive ° )
MAX - MIN l again

T
3856
Push  |again " siomusbommiue * V)

MAX - MIN
Push
MAX+ MIN l"‘“"

oo,

Push i
MAX * MIN ‘agnm

Figure 7. Display of Dynamlic Recording
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The data hold function allows operator to hold the displayed digital value, but the
analog bargraph continues showing present readings. Press “DH" button to enter the
data hold mode, and the "DH" is displayed.

Press the button again to exit. The present reading is now shown.

To hold
digital display

DH
MAXMIN

Figure 8. Dats Hold Operation.

O RELATIVE (ZERO)

The relative function subtracts a stored value from the present measurement and
displays the result.

1) Press ZERO button momentarily to set the relative mode. This sets the display to
zero and stores the displayed reading as a reference value, also * A " is displayed.

2) Both autorange or manual range can set relative mode. The relative mode can't be
set when an overload has occurred.

3) Press this button again to exit the relative mode.  ~

4) When the DC Current mode is entered, the display reads a non-
zero DC Current(positive or negative) value due to the presence of the Earth's
Magnetism. This value is variable according to location measuring DC Current.
You can use the relative function to Zero-Adjust the display.

Figure 9. Relutive(Zero) Operation.
-37-



0 ANALOG BARGRAPH

The analog bargraph display provides a 42 segment analog reading rep

The unit of the bargraph is 100 counts/bar except when in the ZOOM mode. The
fmil of the Bargraph is 25 counts/bar in the ZOOM mode. The bargraph is used to
indicate AC voltage or Current value, when frequency or Duty cycle measurements
are displayed.

Bar graph unit: 100 counts/Bar Bar graph unit: 25 counts/Bar

Figure 10. Analog Bar Graph.
O AUTO POWER OFF AND SLEEP MODE

Two step way for power saving:
1) The instrument may enter "sleep® mode within 15 minutes, if none of the
following happens.
1-1. Push buttous used.
1-2. M function changed
1-3. Dynamic recording set.
1-4. 1 ms peak hold set.
1-5. Disable auto power off with power-up option.
2) In sleep mode, the LCD will display a blinking "@2LL . . . " signal.
2-1. To wake-up sleep 1node, press any push bulton for 0.5 sec or rotate
rotary switch.
2.2, Without wake-up, after 15 minutes, the meter will
lly shut off completely .
3) You must rrn the rotary switch to the OFP position, then turn on to activate the
meter after an auto power off.

Figure 11, Sleep Mode
-18-

0O DISABLE AUTO POWER OFF

When the meter is to be used for long periods of time, the operator might want to
disabie the auto power off. Once the auto power off function is disabled, the meter
will stay on continuously. The meter is shut off by turning the rotary switch to the off

To activate this function, press and hold the “DH/MAX MIN" button before
switching the meter power oit. When all annunciators are displayed, press any button

tarily to exit mode, and the *@OFF* annunciator will be off.

O DEMONSTRATE ANNUNCIATOR

Tod the press “DH/MAX ¢ MIN® button and turn on the

meter simultancously. Al will be displayed
Press any button (o exit demonstrale mode.

,—‘7'“—,%.@6 1. Press (his butlon)
2

2. Turn on meler.
Figure 12. Demonstrate Annunciator.

[ BACKLIT DISPLAY FOR EASY READING IN THE DARK

Press '*- button for more than 1 second 1o toggle backlight ON/OFF.

Backlight turns off ically after 30 d:
To disable backlight(off lly after 30 ds), use POWER-ON option
(see page 14).

: foeesTor mmore] Turn on backlit.
(_. than 1 sec.
ilRo

Figure 13. Backlit Display.
19 -
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O CONTINUITY FUNCTION FOR OHMS MEASUREMENT

In Olun test, press © ) button momentarily to toggie CONTINUITY function
ON/OFF, The continuity range is 0-400.02. Momentarily pushing this button will
only tum the beeper on/off.

Pushing this button for more than 1 second will exit the continuity function and
retum to ging ohins

‘When testing continuity, the beeper sounds if the resistance falls beiow 10c.

OL .

¢y
(4omn Ranxe)

) .) ® @

Pl ess

(40001 Range)

Figure 14. Continuity Operation,
.20-
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0O COMBINATION DISPLAY V

The frequency measuring mode helps detect the p ofh I in
neutral and d hether these neutral currents are the result of

balanced phases or non-linear loads. The analog bar graph continues to dispiay
real-time current measurements while readmg l‘requem:y(or Duty Cycle) on the
digital display. This allows simultaneous monitoring of custent levels and
frequency(or Duty Cycle).

For Voltage or Current test, press Hz ¢ % button ily to enter Fr quency
test. AC Voltage or Current is now displayed in bargraph. Press this button again to
step through Frequency and Duty cycle test.

The frequency measurement is always in and the voltage / isa
fixed range. You can select measuring range of Voluge ot current by pressing
RANGE button momentarily.

Press Hz * % button more than | second to return to Voltage or Current
measurement,

Frequency
=60Hz
ACV=110V

Press Hz+*X for more than |
second to exit dual
measurciments.

Figure 15. Combination Display for Voltage Measuring.
.21




D3 1 ms Peak Hold

You can use this Meter to analyze components such as power distribution trans-
formers and power factor correction capacitors. The additional features allow the

O AC CURRENT MEASUREMENT
measurement of the half-cycle peak current by using Uie 1 ms peak hold feaure.
This allows the determnination of the crest factor: WARNING: MAKE CERTAIN THAT ALL TEST LEADS ARE

’ DISCONNECTED FROM THE METER TERMINALS.
Crest factor = Peak value/True RMS value
1) Set the rotary switch 10" A ™.

1) Press PEAK button for more than 1 second to toggle 1 ms peak hold mode 2) Press DC o« AC bution momentarily to select AC Current measurement.

ON/OFF. 3) Press the handle to open jaws and clamp around a Conduclm.'. The most {murate
2) Press PEAK button momentarily to select PEAK+ or PEAK- measurement after ding will be obtained by keeping the cond ligned with the centering

setting the peak mode. marks on the jaws.
3) The display shiows "DIt MAX" to indicate Uie PEAK + and shows *DII MIN* to 4) Read the display.

indicate the PEAK -. See Figure 16.

If the reading is * OL", then you can push RANGE button momentaril

ly to change
measuring range and re-start the PEAK+ or PEAK- measurement after setting the
peak mode.

4) Press Hz « % button to re-set die 1 ms peak hold again after setting peak mode.

CORRECT

i n

[RE@

N
L] Press - - f;- asesy -~
Pross v | PEAR —e v ¢ I~ A
PrAX hnfindiading — e H= — b~
) Ly - ¢ . .| omee P ¥ :::::::: -
tee b | e Kb | nee =
Q
T P ) - v
B i
—m
TR B R
INCORRECT
[ Presy { [ - I
g iy 9 “PEAK" Capt th
e e |GGGy | PR [ECL [cotor e B
i3] emes | HLl@T AN

Figure 16. 1 ms Peuk Ilold Display. Figure 17. Measuring AC Current.
.22-
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0O DISTRIBUTION TRANSFORMERS MEASUREMENT

You can measure excessive current, load balance between phases, true RMS and
frequency of ueutral cusrent. True RMS measurement yields the effective value.

1) Set the rotary switchto " A ",

2) Press DC » AC button momentarily to select AC Curtent measurement. Clamp
around a phase wire of the transfonner. Be sure the clamp jaws are securely
closed, or mecasurcments will not be accurate,

3) Observe the display for true RMS current.

4) Repeat your neasurement for each phase to determine balance. Unbalanced
phases cause neutral currents.

5) Clamip around the neutral wire.

6) Observe the display for true RMS cwrent reading. Any significant flow, with
balanced pliases, may indicate the presence of harmonic currents.

7) Press the Hz « % button momentarily to measure the frequency of the current in
the neutral wire. Reading indi the freqg y of the domi current. A

180Hz reading in a 60Hz system indicates the presence of 3RD harmonic current.

8) Press the DII button to freeze the digital display.

9) Press the DC » AC button more than | second to measure half-cycle peak to
current(DH MAX displayed). Divide first reading into the second reading to
determine crest factor. A crest factor other than 1.414 is an indication of
harmonic current.

10)Press the MAX o MIN button for more than 1 second to enter record readings.
Momentarily press to review maximun, minimum, and average values.

11)Press the MAX o MIN button for more than I second to exit recording.

39900 ¢9¢¢g

Figure 18. Measuring AC Current.
.24.
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O ADJUSTABLE SPEED MOTOR CONTROLLERS

You can measure input current, output current and frequency of adjustable speed
1notor controllers. The output current frequency is used to calculate the rotating
speed of the motor, while input current frequency is used lo measure the frequency
of the power line. The frequency of the output current is important because the
voltage frequency is often ingless for the calculations of motor controller speed.

L

1) Set the rotary switch to " A *.

2) Press DC ¢ AC bution momentarily to select AC Current ineagurement. )

3) Clamp sround an input or output phase (as required), and run motor at .demed
speed. Be sure the clainp jaws are securely closed, or measurements will not be
accurate.

4) Observe the display for true RMS current.

5) Measure an output phase of the motor controller and use Hz mode to measure
frequency. Nowminal motor speed is calculated by fonnula is shown below:

RPM = 120F/P
F: d y P: ber of pairs of motor poles.

6) Press the MAX » MIN button for more than | second to record readings. To
view readings, momentarily push MAX ¢ MIN button. ] )
T) Press the MAX ¢ MIN button for more than | second to exit recording.

' Figure 19. Measuring Input/Output AC Curreat of Controller .
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0 AC MOTOR CURRENT MEASUREMENT
You can measure starting (inrush) current, running current, aud current imbalasce,

inrush current is typically 6 times the value of running current, depending on the

motor type.

1) Set the rotary switch to* A ",

2) Press DC « AC bution momentarily to select AC Current measurement.

3) Clamp around a 1notor phase conductor. Be sure the clamnp jaws are securely
closed, or ineasurements will not be accurate.

4) When the motor reaches the desired speed, observe the nung current.

5) Repeat your measurement for each motor phase. Unbalanced current may be
caused by a voltage imbalance, or a shorted motor winding.

6) Press the PEAK button for more thun 1 second to set L ms peak hold mode.
(Note : defuull current range is 400.0A)

7) Clamp around a motor phase conductor, Be sure the clamp jaws are securely
closed, or will not be 3

8) Press'Hz o % button (o test the inrush current.

9) Turn the motor on. When the motor gets to the desired speed, observe the display
for inrush current.

10) If the reading is * OL ", then you cun push RANGE button momeniarily
to change meusuring range. Turn off the motor. Repeut step 8 (hrough 9.

11) Repeat your mensurement from step 7 through 10 for each motor phase.

12) Press the PEAK button for miore than 1 second o exit | ins peak hold miode.

Figure 20. Mewsuring AC Molor Current.
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0 AC VOLTAGE MEASUREMENT

1) Set the rotary switch t0* V *, . . .

2) Insert the black test lead to * COM * terminal andred test lead to " V Q >
tenninal.

3) Press DC o AC button momentarily to select AC 'Voluge measurement.

4) Touch the probes (o the test points and read the display.

Figure 21. Measuring Voltage.

.27-

B e ] T e R RN



O RESISTANCE / CONTINUITY MEASUREMENT

1) Set the rotary switch o “e 1) Q"

2) {nsert the black test lead to *COM" terminal and red test lead to * V 3 "
temiinal.

3) Press »))) button ily to enter continuity function if required

4) Touchl the (sf leads to the circuit(Fuse Cartridge or other) and read re'sismnce

s value in l.he dllsplay."l'hc peepa sounds if continuity reading is less than 10.0Q.

) The relative (delta) can p for test lead resi before takin

a measurement. king

CAUTION:
x:wu u;le input is not connected (open circuit), the OL (over load) is dispiayed
hen checking in-circuit resistance, be sure the power is removed aci
3 s and the
has been discharged before measuriug. he capacitor
Be sure that the contact between thie probes and the circuit is ciean. Dirt, oil, paint,
rust or other foreign natter seriously affects resistance. ' '

FUSE
CARTRIDGE

PUSE
CAKTRLLGE

I'igore 22. Measuring Resistancé and Continuity.
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[ DIODE CIIECK

A good diode ailows current to flow in one direction only. To test a diode, lum the

power off, remove the diode from the circuit, and proceed as follows:
1) Set the rotary switch to* =»f « ) )"position.
2) Insest the black test lead o »COM?" terminal and red test lead to* V Q

~»"leminal.

3) Touch the red lead to the positive side of the diode and the black lead to the

negative side. The meter can display diode voltage drops to approximately 2.5
V. A typical voltage drop is 0.5 - 0.8 V and causes the meter to beep once.

4) Reverse the probes and measure the voltage across the diode again. If the diodle is:

+ Good : * OL " is displayed.

+ Shorted : Near 0 V drop is displayed in both directions, and the beeper sounds
continuously.

«Open:”"OL"is displayed in both directions.

5) Repeat step 3 and 4 for other diodes.

Bandis) on negative side (colhode)
\hnodey P (Caltode)

[£2] =)

BLACK{Touch Io Chassis Ground)

Botlery coble terminal

Trere are 2 Uicdes in
Saries in Uhe Altemotor.

Figure 23. Measuring Diode on Alternator.
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Display: 4 172 digits liquid crystal display (LCD) with maximum reading of
4000/20000 selectable. 43 segments analog bar graph and full annunciator.
Automatic polarity indication.

e

Functions: DCV. ACV, DCA, ACA, DC+ACV or A, OHM, Diode check, Audible
Coatinuity, Frequency and Duty cycle test,

Measuring rate: 3.3 times per second for 4000 counts,
1 time per second for 20000 counts.
0.5~2 tiines per second for frequency/Duty cycle tests.

Low battery indicator: The "(E=1* appears when the battery voliage drops below
TV (approx.)

Operating temperature: 0°Cto 50°C (32°Fto 120°F), 0 - 80% R.H.

Storage temperature: -20°Cto 60°C (-4°Pto 140°F), 0 - 80% R.H.
with BATTERY REMOVED.

Temperature coefficient: 0.12% / *C(from 0°Cto 18°Cor 28°C10 50°C)

Power supply: Single standard NEDA 1604, JISO06P,IBC6F22 carbonzine or
alkaline type 9V battery.

MAX. Jaw Opening: To Accommodate Circuit Cables 2" ( 50.8 mn ) diameter.
Dimension: 32 (H) X 64 (W) % 260 (L) mm
1.26"(H) x 2.52"(W) x 10.24"(L)

Weight: 840 grams with batteries included.
(1.85 lbs with batteries included.)

Accessories: Test leads (pair), Manual, Battery and Carrying case.
Sufety: Designed to comply with IEC1010-1 Instrument Category(Overvoltage

Category) [II, 600V, Poliution Degree 2, Product will be inarked when
approved.
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Description
Amprobe P/N

DTL-30(|)0 ACDC-3000 Test Leads
CC-ACDC Carrying Case

MN- 1604 9 Volt Alkaline Baltery
978752 Tnstruction Manual
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o NS
Accuracy is gwen as 1% of readmg + no. of lcas( ngmﬁcan( dxgm at23°Ct 5 C,
with relative hunidity Less than 80% R.H.

I the 4 172 digit mode, mulliply the number of least significant digits(dgt) by 10.

O DC YVOLTAGE
Range Resolution Accuracy Overload

Protection

4V mV

40V 10mV +0.5%rdg+3dgt) 1200V DC or

400V 100mVY 850V AC

RMS
1000V v +0.8%rdg+3dgy) 1

o Input Impedance: 10MQ

0 AC VOLTAGE ('I’RUE R

MS : From 10% to 100% of range. )

Range R Accurac Overload
(@40-400Hz) [(@400-2KHz) | Protection
4V ImV .
40V 10mY +(1.5%rdg H3%rdg 1200V DC or
400V 100mV +5dgt) +5dgt) 850V AC rms
150V 1V

Crest factor: >3:1

o Input Impedance: 10M(2 // less than 100pF

0 AC+DC YOLTAGE (I'RUE RMS : From 10% to 100% of range.)

Range Resolution Acecurac Overload
(@40-400Hz) _(@400-2KHz) | Protection
4V ImV
40V 10mv +2.5%rdg (3.5%rdg 1200V DCor
400V 100mY +9dgt) +9dgt) 850V AC rins
150V 1V
o Input lmpedance: 10MQ // less than 100pF
Crest factor: >3:1
00 VOLTAGE (1 ms PEAK HOLD) :
Specified accuracy +/- 40 digits for changes > | ms in duration.
- Range Resoluti A y Overload
Protection
4V imV
30V 10nV +(1.5%rdg+43dgt) 1200V DC or
400V 100mV 850V AC rms
1000V \V

« Input hnpedance: 10MQ

.32

] DC CURRENT

.

o Crest factor: >3:1

O AC+DC (‘URRI‘NT (TRUE RMS:Trom 10% to 100% of range.

| Range | Resolution Accuracy
40A 0.01A H2%rdg+30dpt)
400A 0.1A H1.5%rdg3dgt)
1000A 1A +(2%rdg+5dgt)
[ AC CURRENT (TRUE RMS:From 10% to 100% of range.)
Range Resolution Accuracy
@40Hz~-65Hz) (@65112-2KHz)
dOA 0.01A +(2%rdg+10dgt)  |H(3%rdg+10dgr)
400A 0.1A +{2%rdg+5dgt) H3%rdg+S5dgt)
1000A 1A +1.5%dg+Sdg)  [H(3%rdgrSdg) ]

Accuracy
Range @40Hz~65Hz) (@65Hz~2KHz)
J0A 0.01A +H4%rdg+40dgt) | +(5 %rdg+40dgt)
400A 0.1A +(3.5%rdg+9dgt) +4.5%rdg+9dgt)
1000A 1A +(4.5%rdg+9dgy H(5 %rdg+9dat) |

» Crest factor: >3:1

O CURRENT (1 ms PEAK IIOLD)

Specified accuracy +/- 40 di its for changes > | ms in duration.
B TResouion | Aceuas
40A 0.01A 2% rdg+70dgt)
400A 0.1A H2%rdg+d3dgh)
1000A 1A H2%rdg+d3dgt)
[ RESISTANCE — —
i Ac MAX. Test erlo
Range | Resolution ceouracy e D
4002 0.1 3.3V
10 +{(1%rdg+3dat
:Okk% 100 600V DC/
400k | 10002 1.28V AC mus
4aMQ 1kQ
4OMQ| 10k} +3%rdetSdgt)

o Instant Continuity: Built-in buzzer sounds when resistance is less than 10.0€2 .

-33-
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[0 FREQUENCY (AC coupling)

Range Resolution Accuracy

200Hz 0.011z

2kHz 0.1Hz

20kHz 100z

200kiiz | 100Hz

+(0.2%rdg+4dgt)

* Overload protection: 1200V DC/850Vrns AC; < 1000000 VxHz

True-RMS current
heat dissipated in wiring, transformers,

in loads. Most clamp meters in the
current, even if this average value is

IS /”f”.-”f.'.ﬁyy LSRR
8§17 B BB % 35w

is very important because it directly relates to the amount of

and system connectjons as well as variations
market measure average current, not true RMS

displayed on a scale calibrated in rms. These

average-sensing ieters are accurale only for sinusoidal signals.

| All current signals are virually distorte

ic distortion caused by non-linear loads

FREQUENCY COUNTER SENSITIVITY b li
INPUT RANGE MINIMUM SENSITIVITY
(Maximum input [ 40 H Mo ANEWAY)
nput for z-2 kHz -
speciflied accuracy = 10 10 Ha-300 Kha
|x Range or 1000V)
:00(3\ 3A 3Alto 2kliz)
o 30A 30A(to 2kHz)
o 300A 300A(t0 2kHz)
0.3V 0.7V
30V 3V v
o
| é)(?o‘(/ 30V 70V (5140 kHz) b
300V 700V (5140 kHz)

DUTY CYCLE 0.0 to 99.9%

Accuracy: Within $(0.3% per kHz + 0.3%) of full scale for a
SV square wave input on tie 4V dc range

0 DIODE CIIECK
Range § Resolution Accuracy Test Current Test Voltage
- lmV +H1.0%rdg+2dgt) approx. 1.65mA <3.3V
» Overload protection: 600V DC/RMS AC
] AUDIBLE CONTINUITY TEST
Range | Resolution Accuracy Test Current Test Voltage
built-in buzzer
S sounds when
mV reading is approx. 1.65mA <33V
o) below approx.
100 mv
* Overload protection: 600V DC/RMS AC

personal

PP
. distortion causes significant currents at frequencies
power line frequency. Hamn
wires of wye-connected pow!
in most countries a power di

d in some way. The most common is
such as household electrical

p or speed Is for motor drives. Hartnonic
that are at odd multiples of the

onic current puts a substant
er distribution systems.
istribution system uses commercial 3-pbase

ial impact on the neutral

i 50H2/60Hz power applied to a transformer with a delta-connected primary, and a

devices

wy

1o neutral, and 208V AC from phase to ph:

was a big headache for
The vector addition o

quite low (because perfec

y. The dary

110 it were i

in each phase¢ and a

that they cause non-
odd harmonics of th

devices that presented linear o

But, devices such as TV sets, {1
ovens are couunonly drawing power line cusrent for only a fraction of each cycle so

linear current. This generates

the electrical system designer,
f the currents in the ransformer’s neutral wire was zero or
t-balance was rarely achieved) ina well-balanced system,

g lly provides 120V AC from phase
ase. To balance the loads for each phase
historically.

lighting, small motors, and other

low neutral current at a frequency of 50Hz/60Hz.

[

video

i

and microwave

linear loading and subsequent non-
50Hz / 60Hz line frequency. Therefore,

e

former of today

(or 180Hz) component, a 2501
harmonic components up to a
The vector addition in a properly-

linear loads may stil!

current measured in
most commonly the

current.

L TR

currents. The odd multiples of the 3rd
particularly, added together in the neutral. These
current in the transfonmer's neutral wire that is nor

following 3 issues when he designs a power

1 be quite low.

the current in the

not only a 50Hz (or 60Hz) component, but a 150Hz
1z (or 300Hz) component, and the other significant
75011z (or 900Hz) component and beyond.

balanced power distribution system feeding non-
Du, the addition does not cancel all the harmonic
harmonic (called the “TRIPLENS") are,
harmonics can form a total RMS
mally 130% of the total RMS

any individual phase, whose theoretical maximum is 173%. For
harmonic current in the neutral is
3¢d harmonic. The electrical designer inust consider the

example, phase currents of 80 ainperes may cause
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1. 1. The AC neutral wires must be of sufficient gauge to allow for harmonic
current.

2. The distribution transformer must have additional cooling to inue operation at
its rated capacity, if it is not harmonic-rated. This is because the harmonic current in
the secondary neutral wire is circulating in the delta-connected primary winding,
after it is reflected to the primary winding. The circulating harmonic current heats up
the transformer.

3. Phase current harmonics are reflected to the primary winding and they continue
back towards the power source. This can cause distortion of the voltage wave so that
any power factor correction capacitors on the line can be easily overloaded.

We can use this Meter to analyze components such as power distribution

transformers and power factor correction capacitors. The additional f allow

the measurement of the half-cycle peak current by using the Ims peak hold feature,
This allows the determination of the crest factor:

Crest factor = Peuk value/True RMS value

4. For a free video on Amprobe’s HA-2000 series hannonic/wavefonn analyzer
please contact Amprobe directly.

O TRUE RMS MEASUREMENT

The meter measures the true RMS value of AC voltages and currents. In physical
terms, the RMS (root quare) value of a form is the equivalent DC value
that causes the same ainount of heat to be dissipated in a resistor. True RMS
measurement greatly simplifies the analysis of complex AC signals. Since the RMS
value is the DC equivalent of the original waveform, it provides a reliable basis for
comparing dissimilar waveforms.

By contrast, inany ineters use average-responding AC converters rather than true
RMS converters. The scale factor in these meters are adjusted so that they display
the RMS value for a hannonic-(ree sine wave. However, if a signal is not sinusoidal,
average-responding meters do not display correct RMS readings.

O WAVEFORM COMPARISON

Table 3 illustrates the relationship between AC and DC components for common
waveforms, and compares readings for true RMS imneters and average-responding
meters. For example, consider the first waveform, a 1.414V (zero-to-peak) sine
wave. Both this Clamp-on meter and RMS-calibrated average-responding meters
display the correct RMS reading of 1.000V (the DC component equals 0). tlowever,
consider the 2V (peak-to-peak) square wave, both types of meter correctly measure
the DC component (0V). The clamp meter correctly the AC
(1.000V).The average
11% error,

Since average-responding meters have been in use for many years, one may have

lated test or ref data based on them. The conversion factors in Table 3
should help you convert between the two measurement incthods.
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p
ponding meter 1.111V, which amounts to an

Table 3. WAVEFORM COMPA RISON CHART
AC-COUPLED PEAK METERED VOLTAGES DC 1@&
VOLTAGE ACRMS
UE RMS=
PP | 0-PK |_AC COMPONENT ONLY DC TR
wgap‘pgm RMS CAL® | OURMETER commr;mr faci+ dc?
: 0l
SINE
PK l
000 0.000 1.000
'%"“‘ 2828 | 1414  1.000 1
-
RECTIFIED
SINE
(FULLWAVE) | 1414 | 1414 { 0421 0436 0.900 1.000
T
b X
RECTIFIED
SINE
(HALFWAVE) | 2.000 | 2000 0779 0171 0.636 1.000
'
.
.f\_/\:;_
SQUARE
™ 0.000 1.000
2000 | 1ovo | Ll 1.000 X J
[ ] PRKPK
RECTIFIED
UARE
uSQ fa 1414 | 1414 0.875 0.707 0.707 1.000
UL
RECTANGULAR
PULSE
" mot | 2.000 | 2.000 | 442K} 2K 2D 2/0
YT
oY
TRIANGLE
SAWTOOTH .
- 4 | 3464 {1732 | 0962 1.000 0.000 1.000
./\/...
T 1
SRS CAL 15 THE DISPLAYED VALUE FOR AVERAGE RESPONDING METERS THAT

ARE CALIBRATED TO DISPLAY RMS FOR SINE WAVES

.87
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WARNING

To avoid electrical shock, do not perforn any servicing unless you are qualified to do
s0.

O SERVICE

If the instrument fails to operate, check battery, test leads, etc. and replace as
necessary. If the instrument still does not operate, double check operating
procedure as described in this instruction manual. When servicing, use only
specified replacemnent parts.

WARNING

To avoid electrical shock or damage to the meter, do not get water inside the case.,
Remove 1hie test leads and any input signals before opening the case.

O BATTERY REPLACEMENT

The meter is powered by a single 9V battery, with NEDA 1604, SO06P, IEC6F22
carbonzine or alkaline battery. Replace baltery if the low battery sign (| is
displayed and flashing. Use the following procedure to replace the battery:

1. Unclamp the jaw from the conductor, turn it off using the rotary switch and
disconnect the test leads from external equipment.

2. Loasen screw on battery cover, then pull up the cover slightly, sce Figure 24.

3. Pull and Move the cover to right direction, see Figure 25.

4. Replace the delective bautery.

5. Reverse the procedure of opening cover 10 close the battery cover,

] CLEANING

To clean the instrument, use a soft cloth dampened in a solution of mild detergent
and water. Do not spray cleaner directly onto the instrument, since it may leak into
the cabinet and cause damage. Do not use chemnicals containing benzine, benzene,
tol xylene, or similar
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Pull up slightly.
Figure 24. Step 1 of Battery Replacement.

Figure 25. Step 2 of Batlery Replacement.
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