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345 Power Quality Clamp Meter

Introduction

The Fluke 345 Power Quality Clamp Meter, referred throughout this document
simply as the “Clamp Meter”, is a rugged, accurate, professional power
industry tool for measuring current, voltage, and power quality.

Symbols

Table 1 lists the symbols used on the instrument and/or in this manual.

Table 1. Symbols

Symbol Description

Hazardous voltage. Risk of electrical shock.

Important information. Risk of danger. See manual

Earth ground

Do no dispose of this product as municipal waste.
Contact Fluke or a qualified recycler for disposal

Double insulated.

Low battery when shown on display.

|| || @D

DC (Direct Current).

CAT IEC 61010 Measurement (installation) Category .
C € Conforms to requirements of European Union and
European Free Trade Association (EFTA).
C@Ej’s Canadian Standards Association.
N10140 Conforms to relevant Australian standards.
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Safety Instructions

Please read this section carefully. It will familiarize you with important safety
instructions for handling your Clamp Meter. In this manual a Warning
identifies conditions and actions that pose hazard(s) to the user. A Caution
identifies conditions and actions that may damage the test instrument.

The design and manufacture of the device conforms to the latest state of
technology and the safety standards specified in IEC 61010-1/ 2™ edition. If
used improperly, there is a risk of damage to persons and property.

A /A Warning

Review the entire manual before using the Clamp Meter
and its accessories. To avoid electrical shock or fire:

e Use the Meter only as specified in this manual or the
protection provided by the Meter might be impaired.

e Use caution when working with voltages above 33 V
acrms, 46.7 V ac peak, or 70 V dc. These voltages pose
ashock hazard.

e When using probes, keep your fingers behind the
finger guards.

e Replace the battery as soon as the low battery

¢ indicator (B) appears to avoid false readings that can
lead to electric shock and injury.

e Adhere to local and national safety codes. Individual
protective equipment must be used to prevent shock
and arc blast injury where hazardous live conductors
are exposed.

e Do not hold the Current Probe anywhere beyond the
tactile barrier, see Figure 4.



Power Quality Clamp Meter
Safety Instructions

o Before use, inspect the Clamp Meter, voltage probes,
test leads, and accessories for mechanical damage,
and replace if damaged. Look for cracks or missing
plastic. Pay special attention to the insulation
surrounding the connectors.

e Avoid working alone when working with live circuits.

e Use only insulated test leads and adapters as supplied
with the Clamp Meter, or indicated as suitable for the
Fluke 345 Clamp Meter.

e Always connect the Battery Charger/Power Adapter
first to the ac outlet before connecting it to the Clamp
Meter.

e Remove all probes, test leads and accessories not in
use.

e Do not operate the Clamp Meter around explosive gas
or vapor.

e Do not exceed Clamp Meter input voltage or current
ratings.

e Do not use exposed metal BNC or banana plug
connectors or insert metal objects into connectors.

/A Caution

Do not open the Clamp Meter for cleaning. Do not use
solvents to clean it, and do not immerse it in liquid.

Only trained personnel should perform maintenance work.
Any such work undertaken by unauthorized personnel may
damage the Clamp Meter and will invalidate the warranty.
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Specifications

Electrical Data

All accuracies specified at 23 °C £ 1 °C

Temperature coefficient of current < +0.15 % of rdg per °C

Temperature coefficient of voltage < £0.15 % of rdg per °C
Current Measurement (DC, DC RMS, AC RMS)

Measuring range.........ocooivvvieeiimmieiei e 0 — 2000 A dc, 1400 ac rms
Autorange facility ..........ccccoeiniiii e, 40 A /400 A/2000 A
RESOIULION...coiiiiiieiei s 10 mA in 40 A range

100 mA in 400 A range
1 Ain 2000 A range

Accuracy

RMS and DC
[> 10 A £ 1.5 % rdg = 5 digits
L < A0 A e +0.2A

AVE
[> 10 A 1 3 % rdg + 5 digits
L < A0 A e +05A

Pk
[> 10 A + 5 % rdg + 5 digits
L < A0 A e +05A

AHr
I> 10 AHE oo + 2 % rdg + 5 digits
F< A0 AHI e + 0.5 AHr

CF (Crest Factor)
11 S CF <3 1 3 % rdg + 5 digits
B < CF < 5 e + 5 % rdg % 5 digits
ReSsOIUtioN.......ccuveiicceii e 0.01

RPL (Ripple)
2% SRPL 100 % eeeeeeiiiiiiiieeeiee e + 3 % rdg + 5 digits
100 % < RPL< 600 % ceceovveeeeeiieiiieiieeeee 1+ 5 % rdg + 5 digits
ReSsOoIUtioN.......ccvveeiiccei e 0.1 %

loc>5A, Iac>2A
All measurements DC and 15 Hz to 1 kHz.
Maximum overload 10,000 A or rms x frequency < 400,000.
Amps rms is a true rms measurement (ac + dc)
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Specifications
Harmonics

THD (Total Harmonic Distortion)
1% <THD 1 % t0 100 %:eeeeeeeaiiiiieeeeiien, + 3 % rdg + 5 digits
100 % 10 600 %0 <eveeeieeeeiiiiee e + 5 % rdg + 5 digits
ResoIUtion........ooo i 0.1%

DF (Distortion Factor)
1% <DF <100 % oooeeeiiiiiiiiieeeecc e + 3 % rdg % 5 digits
Resolution...........coooviiiiiie e 0.1 %
HO2 < lham < H13 oo + 5 % rdg + 2 digits
H13 <lparm SH30 .o, + 10 % rdg + 2 digits

All measurements up to 30" harmonic (40th harmonic for 15 Hz to 22 Hz)
Frequency range of fundamental F; 15 Hz to 22 Hz and 45 Hz to 65 Hz
lacrms > 10 A

Voltage Measurement (DC, DCRMS, ACRMS)

Measuring range.........cc..ccceeeriiiiiiiiiiiiieeeeee 0-825V dcoracrms
Autorange facility ..........cccoocceeiiiiii 4V [ 40V / 400V / 750V
ReSOIUtiON.....cuvcee 1 mVin 4V range

10 mV in 40 V range
100 mV in 400 V range
1Vin 750V range

Accuracy

RMS and DC
V> TV o + 1 % rdg + 5 digits
V S TV e +0.02V

AV
V>V o + 3 % rdg + 5 digits
V < TV e +0.03V

Pk
V> TV o + 5 % rdg + 5 digits
V < TV e +0.03V

CF (Crest Factor)
TASCF < B + 3 % rdg + 5 digits
S < CF <5 + 5 % rdg + 5 digits
ResOolUtioN......coooviiiii 0.01

RPL (Ripple)
2% <SRPLS 100 % cocevviieviieiiiieeeee e eeeeee e + 3 % rdg + 5 digits
100 % < RPL< 600 % ...cooeeeeveeviiieeeee e + 5 % rdg = 5 digits
ResoIUtioN.......ccoooiiiiiiee e 0.1 %

Voc>0.5V,Vac>0.2V
All measurements DC and 15 Hz to 1 kHz.
Maximum overload 825 V rms
Volts rms is a true rms measurement (ac + dc)
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Harmonics

THD (Total Harmonic Distortion)
1% <THD <100 Yoeeeiiieeeeeiiieiieeeiieee, 1 3 % rdg + 5 digits
100 % < THD <600 % ..cceeeuviiiieaeeiiiiee e 1 5 % rdg + 5 digits
ReSOIUtioN.......oeeeeeiicce e 0.1 %

DF (Distortion Factor)
1% <DF <100 % weveeeriieeeeeeeeeeeeee e, + 3 % rdg + 5 digits
ReSOIUtioN.......ovvieeiice e 0.1%
HO2 S Viam < H13 oo 1 5 % rdg + 2 digits
H13 < Vharm SH30 oo, + 10 % rdg % 2 digits

All measurements up to 30" harmonic (40th harmonic for 15 Hz to 22 Hz)

Frequency range of fundamental F; 15 Hz to 22 Hz and 45 Hz to 65 Hz

Vacrms > 1V
Watts Measurement (Single and 3 Phase) (DC, DC RMS, AC RMS)

Measuring range...........ccccvvvmereeeiieeeeeeeeaeeeeeens 0 — 1650 kW dc or 1200 kW ac
Autoranging facility .........cccccccoiiiinnns 4 kW, 40 kW, 400 kW, 1650 kW
ReSOIUtION......ccoiiiiiiei e 1Win 4 kW

10 Win 40 kW
100 W in 400 kW
1 kW in 1650 kW

ACCUIACY ..ottt 2.5 % rdg = 5 digits
W1J <2 kW + 0.08 kW
W3d <4 kW + 0.25 kW

VA Measurement (Single and 3 Phase) (DC, DC RMS, AC RMS)

Measuring range.............ooecceiimmmineiiiieeeeieeeeeeeeens 0 to 1650 kVA dc or 1200 kVA ac
Autorange facility ... 4 kVA, 40 kVA, 400 kVA, 1650 kVA
ReSOIULION...coiiiiiiiieiiieee e 1VAin 4 kVA

10 VA in 40 kVA
100 VA in 400 kVA
1 kVA in 1650 kVA

Accuracy
VA>2KVA e 2.5 % rdg = 5 digits
VA<S2KVA e 1+ 0.08 kVA
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Specifications

VAR Measurement (Single and 3 Phase)
Measuring range............vvuceeeiieeeeeeeeeeeeee
Autorange facility ...........ccccoeiiiiiiiiiiiiineen

ReSOIUtION ...ce e,

Accuracy

VAR >4 KVAR ...,
VAR <4 KVAR ...
Power Factor range ..........ccccococevveecveennen.

Power Factor (Single and 3 Phase)
Power Factor

Measuring range ...........ccccoeeveeeeevvinnnn.

Resolution.........cccovviiiiiee,
ACCUFACY .eevvvuuenenieaieaee e eaeeeeeeeeeeeeeeinnnnns

Frequency range 15 Hz to 1 kHz
Displacement Power Factor

Measuring range ...........cccoeeeeveeevirinnen.

Resolution...........ccooi
ACCUFACY ..coviiiiiiieiiieeee e
Frequency ranges ........cccccveeeeencineeenn.

Kilowatt Hour (kWHTr)

Measuring range.............coooeeiiiiiiciiiiennn.
Autorange facility ............cccceviiiiiiiiiiiiienee.

ReSOIUtION ...ce e,

0-1200 kVAR

4 kVAR, 40 kVAR, 400 kVAR, 1200
kVAR

1 VAR in 4 kVAR range

10 VAR in 40 kVAR range
100 VAR in 400 kVAR range
1 kVAR in 1200 kVAR range

+ 2.5 % rdg + 5 digits
+ 0.25 kVAR
0.3<PF<0.99

0.3cap...1.0...0.3ind
(72.5° capacitive ... 0° ... 72.5°
inductive)

0.001
+3°

0.3cap...1.0...0.3ind
(72.5 ° capacitive ... 0° ... 72.5°
inductive)

0.001
+3°
15 Hz to 22 Hz and 45 Hz to 65 Hz

40,000 kWHTr

4 kWHr, 40 kWHTr, 400 kWHr, 4,000
kWHr, 40,000 KWHr

1 WHr in 4 kWHr range

10 WHr in 40 kWHr range

100 WHr in 400 kWHr range

1 KWHr in 4,000 kWHTr range
10 kWHr in 40,000 kWHTr range
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Accuracy
KWHr > 2 KWHE oo + 3 % + 5 digits
KWHrP < 2 KWHE e 1+ 0.08 KWHr

All Watts /VA /VAR /PF measurements
Frequency range ...........ccccoviveeeeeiiiiieeeeiiiiiiennns DC and 15 Hzto 1 kHz
Current range ... 10 A to 1400 A rms
Voltage range ..........ccceeeiiiiiiiniiiiecc 1V1to825V rms
Maximum iNPUt ... 825V rms /1400 A rms
Maximum overload ..............cooeoeiiiieiea 825V rms /10,000 A All

measurements DC and 15 Hz to 1
kHz. Maximum overload 10,000 A or
rms x frequency < 400,000.

Frequency Measurement (From Current or Voltage sources)

Measuring range........ccceeevveeveeiieeeeee e 15 Hz to 1 kHz
ReSOIULION ... 0.1 Hz
Accuracy

151022 HZ e + 0.5 % rdg

40t0 TO HZ e + 0.5 % rdg

1510 1000 HZ ...ovvniiiiieiieeee e +1 % rdg
Current RaNge ......coovvviiiiiiiiiiiee e 10 A to 1400 A rms
Voltage Range..........ccceeviiieeiiiiii e, 1Vto 825V rms

Scope Function
Current measurement

RANGES ..o 10 A/20 A/40 A/100 A/200 A/400
A/1000 A/2000 A
Resolution...........oooiiiii 1 Ain 40 A range

10 A'in 400 A range
50 A in 2000 A range

ACCUIACY .....coeeieeiii e 1+ 3 % rdg = 1 pixel
Maximum overload ...........cccooeveieeiiiie e, 10,000 A
Voltage measurement
RaANQGES ..o 4 V/10 V/20 V/40 V/100 V/200 V/400
V/1000 V
Resolution..........oooo oo 100 mVin 4 V range

1Vin 40V range
10 Vin 400 V range
31.25Vin 1000 V range

ACCUIACY ...ttt t 2 % rdg = 1 pixel

Maximum overload ...........ccceeeeeeeiiiieeeeeiiiins 1000 V rms

Frequency range .........ccccceeeiieeeeeeeiieeeeeeeiiennes DC and 15 Hz to 600 Hz
TIME DASE ... 2.5ms, 5ms, 10 ms, 25 ms, 50 ms/div
Refreshrate.........cccoeiiiiie 0.5 seconds
Sampling rate .........cccoooiiiiiiii 15.625 kHz

8
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Specifications
Inrush Current Function
RaANgEs ... 40, 400 and 2000 A
ReSOIULION ...t 10 mA in 40 A range

100 mA in 400 A range
1 Ain 2000 A range

Accuracy
[> 10 A + 5 % rdg + 1 pixel
F< A0 A e +05A
All measurements DC and 15 Hz to 1 kHz
Maximum overload ...........ccceiiiiiiiiiiiiiieeeeeee 10,000 A or rms x frequency <
400,000.
Amps rms is a true rms measurement (AC + DC)
Capture time .......o.oveiiiiiiiiiiiee 1, 3, 10, 30, 100 and 300 s
Sampling rate..........coocceiiiieiie e, 15.625 kHz

Digital Output
USB Interface to a PC
Power Log software for download, analysis and reporting
345 Upgrade Utility for installing a new firmware version

Logging Memory

LOGQIiNg Ar€as.........ueeeeeeiiiiiiiiiiieiiiiiieee e Three areas that can be used
individually or combined into one large
area.

Averaging periods........cc.uuuuuuiiiiiie e 1s8,2s,5s,10s, 30 s, 1 min, 5 min,

10 min, 15 min, and custom
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Logging Times:

Volts and Current Mode

Average Time

Logging Time (1 area)

Logging Time (3 areas)

1s 1h49m 5h12m

2s 3h38m 10h24m

5s 9h06 m 1d2h00m
10s 18h12m 2d04h00m
30s 2d06h36m 6d12h01m
1 min 4d13h12m 13d00h 03 m
5 min 22d18h00m 65d00h15m
10 min 45d12h 00 m 130d 00 h 30 m
15 min 68d06h00m 195d00h45m

V & A Harmonics Mode

Average Time

Logging Time (1 area)

Logging Time (3 areas)

1s Oh34m 1h38m

2s 1hO08m 3h16m

5s 2h82m 08h11m
10s 5h44m 16h23m
30s 17h13 m 2d01Th11m
1 min 1d10h 26 m 4d02h23m
5 min 7d04h10m 20d 11 h 25m
10 min 14d08h20m 81d 0 h 50m
15 min 21d12h30m 121d 13 h 15m

Single and Three Phase Power Mode

Average Time

Logging Time (1 area)

Logging Time (3 areas)

1s 1h40 m 4h47m

2s 3h21m 9h34m

5s 8h22m 23h57m

10s 16h45m 1d23 h54 m

30s 2d02h17 m 5d23h42m

1 min 4d04h35m 11d23h25m
5 min 20d22h55m 59d21h05m
10 min 41d21h50m 119d18h 10 m
15 min 62d20h45m 179d15h 15 m

10
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Specifications
General Data
Display
Color transmissive LCD 320 x 240 pixels (70 mm diagonal) with 2 level backlight.
Power Supply
Battery type 1.5 V Alkaline AA NEDA 15A or IEC LR6 x 6
Battery life typically:
>10 hours (backlight on full)
>12 hours (backlight reduced)
Battery Eliminator BE345
INPUL e 110V / 230V, 50/60 Hz
OUtPUL e 15V dc, 300 mA
Environmental (FOR INDOOR USE ONLY)
Reference conditions. All accuracies stated at 23 °C + 1 °C
Operating temperature..............cccccceenvvveeen.. 0°C to 50°C (32°F to 122°F)
Temperature coeff. of current ............cccc........ <+0.15 % of rdg per °C
Temperature coeff. of voltage ....................... <0.15 % of rdg per °C
Maximum relative humidity ..........cccceenennnnn. 80 % for temperatures up to 31 °C

(87 °F) decreasing linearly to 50 %
relative humidity at 40 °C (104 °F)

Maximum operating altitude ..............cccc......... 2000 m

Electrical Safety

Safety EN / IEC 61010-1 and IEC61010-2-032 600 V CAT IV, 1000V CAT llI
(maximum input phase-phase 825V rms) double or reinforced insulation, pollution
degree 2

Protection IP 40; EN / IEC 60529
Maximum working voltage in CAT IV areas:

Current measurement: .......ccoveveeeeeiiiiennnns 600 V ac rms or dc between conductor
& ground
Voltage measurement...........cccccvueeeiiiennn. 600 V ac rms or dc between either input

terminal and ground, or 825 V between
energized phase voltages (delta power
config.)

Maximum working voltage in CAT Ill areas.... 825V ac rms or dc between either input
terminal and ground

EMC
Emission IEC/EN 61326-1:1997 class B
Immunity IEC/EN 61326-1:1997
Mechanical
Dimensions
Length 300 mm (12 inches)
Width 98 mm (3.75 inches)
Depth 52 mm (2 inches)

Weight incliding batteries...........cc...ccccciiiiiis 820 g/ 1.8 Ibs.
JaW OPENING.....ooi i 60 mm
Jaw Capacity .....ccevvuuiieiie 58 mm diameter

11
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Qualified Personnel

Adequate personnel qualifications are the following:

e Trained and authorized to switch on/off, earth ground, and mark
power distribution circuits and devices in accordance with the safety
standards of electrical engineering.

e Training or instruction in accordance with the standards of the safety
engineering in maintenance and use of appropriate safety equipment.

e Training in first aid.

Safe Operation

For safe operation of the Clamp Meter:

e Ensure that anyone using the device has read and fully understood the
operating manual and safety instructions.

e The device may only be used under certain ambient conditions.
Ensure that the actual ambient conditions conform to the admissible
conditions detailed in “Technical Information” section.

Proper Usage

Before use, inspect the test leads for mechanical damage and replace damaged
test leads. If the Clamp Meter or its accessories appear to be impaired or not
functioning properly, discontinue using and send for repair.

If the Clamp Meter is used in a manner not specified by the manufacturer, the
protection provided by the Clamp Meter may be impaired.

Note

To accommodate connection to various line power sockets, the BE345
Battery Charger/Power Adapter is equipped with a male plug that
must be connected to a line plug adapter appropriate for local use.
Since the Charger is isolated, you can use line plug adapters with or
without a protective ground terminal.

The 230 V rating of the BE345 is not for use in North America. A line
plug adapter complying with the applicable country-specific
requirements may be provided to alter the blade configuration.

12
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Warranty

Do not use the device for any purpose other than measuring of voltages and
currents that are within the measuring ranges and categories, including voltage
to earth ground, as specified in “Technical Information” section.

Improper use of the device shall void the warranty.

Warranty

The warranty period for fault free operation is limited to 1 year from the date
of purchase. For more detailed warranty information for the Clamp Meter,
refer to the front section of this manual.

Electrical Connections

Ensure that the power and connecting cables used with the device are
in proper working order.

Ensure that the power and connecting cables, as well as all
accessories used in conjunction with the Clamp Meter, are in proper
working order and clean.

Install the Clamp Meter in such a way that its power cable is
accessible at all times and can easily be disconnected.

Accessories

Use only the accessories supplied with the device or specifically
available as optional equipment for your model.

Ensure that any third-party accessories used in conjunction with the
device conform to the IEC 61010-2-031/-032 standard.

Risks During Clamp Meter Operation

For connection work, do not work on your own but in teams of at
least two persons.

Do not use the device if the housing or an operating element is
damaged.

Ensure that the connected devices work properly.

13
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Device Shutdown

If you detect any damage to the housing, controls, power cable,
connecting leads, or connected devices, immediately disconnect the
unit from the power supply.

If you are in doubt regarding the safe operation of the device,
immediately shut down the Clamp Meter and the respective
accessories, secure them against inadvertent switching on, and bring
them to an authorized service agent.

Maintenance and Repairs

14

Do not open the housing. Maintenance work should only be carried
out by qualified service personnel.

Do not repair or replace any component parts of the device.

The only user-serviceable parts in the Clamp Meter are replacement
alkaline cells. The device must be disconnected from all live voltages
and currents before opening to replace these cells. Also, disconnect all
test leads before using the USB interface.

Damaged connecting leads and power leads must be repaired or
replaced by an authorized service technician.

Authorized, specialized technicians may only repair damaged or
defective devices.
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Measuring Inputs and Power Adapter

Measuring Inputs and Power Adapter

Voltage Measuring Input

The maximum input voltage for over-voltage category CAT IV may not
exceed 600 V to earth ground (825 V line to line voltage).

Figure 1 shows the voltage measuring input of the Clamp Meter.

eln02.eps

Figure 1. Voltage Measuring Input

Note

e Do not remove any covers other than the cover of the battery
compartment.

e  Refer all servicing to qualified personnel.

o  The device may only be used indoors.

Power Adapter and USB Connection

Line power voltage may be set with the slider switch on BE345 Battery
Charger/Power Adapter to shown in Figure 2; settings are for 115 V or 230 V
installations.

I I 115V 230V [I
eln01.bmp

Figure 2. Slider Switch for Line Power Voltage (115 V and 230 V)

15
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A /A Warning

e Use only the power supply, Battery Charger/Power
Adapter (Model BE345).

o Before use check that the selected voltage range
indicated on the BE345 matches the local line
power voltage and frequency (refer to Figure 2). If
necessary, set the slider switch of the BE345 to the
correct voltage.

e For the BE345, use only ac line plug adapters or ac
line cords that comply with local safety regulations.

The power (mains) source must conform to the following input ranges/values:
e Euro/UK adapter: 210...264 VAC, 47...53 Hz/ 8 VA
e US Adapter: 100...120 VAC, 57...63 Hz/ 8VA

Figure 3 shows the power adapter and USB ports for the Clamp Meter.

m@A@USB

Figure 3. Power Adapter and USB Connection

eln03.eps

Voltage measuring inputs should be disconnected before attaching the USB
cable to a PC. Saved data may be downloaded to a PC using the supplied USB
cable; review saved data using the software included on the CD.

Design and Functions

This section provides an overview of the terminals, ports, and interfaces of the
Clamp Meter, as well as a list of display and operating devices, and a brief
introduction to the basic functions.
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Front View

Figure 4 shows the front view of the 345 Power Quality Clamp Meter.

Colour display

\ transmissive LCD
(e 345 70 oLaue WETER 320 x 240 pixels

[ I
Function Selector (70mm diagonal)

Turn for required
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function

Tactile Barrier
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key selects -
\"
messuremert oW
. 9 v stops or starts
function wae measurement
INRUSH H
function
Menu / Esc
access menu Save / Enter Store
Or go up one measurement
menu level. screen or select
menu item

Cursor keys
directs cursor
around menus
and moves
measurement
cursors.

y

Voltage input terminals
up to 600V (RMS)
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Figure 4. 345 Front View
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Rear and Side View

Figure 5 shows the rear and side view of the 345 Power Quality Clamp Meter.

f}* Current Clamp T )

AT

Tactile Barrier

AA
Current \
Clamp
trigger

DC Power Input -1
i
\ Current Cover \~®

B

USB Port/'@

J
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Figure 5. Rear and Side View
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Using the Clamp Meter

Check the Shipment

Before using the Clamp Meter for the first time, ensure the shipment is
complete using the following list and the delivery specifications:

e 1 345 Power Quality Clamp Meter

e | Users Manual

e | Battery Charger/Power Adaptor (BE345)
e 1 set of voltage measuring leads

e | CD-ROM containing software

e 1 USB cable for connection to PC

e | carrying case

Preparing Clamp Meter for Use

Follow the safety instructions regarding ambient conditions and location of
installation.

Initial Setup

A A Warning

With the devices connected to the power mains, a number
of internal components are live with dangerous voltage
levels. Utilization of leads and accessories that do not
meet relevant safety standards could lead to serious injury
or death from electric shock.

The Clamp Meter is delivered with six AA cells installed in the instrument,
and is ready for use.

A mains power adapter BE345 is also supplied. This universal power adaptor
is delivered with a plug suitable for your country. The correct plug should be
selected at the time of ordering or purchase from those available.

This BE345 adapter should be used to maintain power when logging
measurements to the Clamp Meter’s internal memory.
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The Clamp Meter operates from standard alkaline cells. The batteries

Note

are bypassed when the mains adaptor is plugged in to the Clamp
Meter and a power source.

Rechargeable cells cannot be charged inside the instrument.

Switching the Clamp Meter On

To turn on the Clamp Meter:

1.
2.

3.

20

Turn the central rotary selector to selected measurement position.

The device 1s now ready for operation.

Figure 6 displays the battery life screen following start-up.

= Battery Life =3~ 2006-03-27, 10:30

345 FLUKE
PQ Clamp Meter
b, 8 Hour|[s]
'Q..' — AMPS
11 Hourls] Zeroing
0%

*.-'..r
@ I
.i

Figure 6. Battery Life Screen of Clamp Meter

€ln06.bmp

The instrument will auto zero the current measuring circuit during the
start-up period, and the progress of the process is indicated on the

display.
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Switching the Device Off

To switch the device off:

1.
2.

Turn the rotary switch to the OFF position.

If the device is not to be used for a prolonged period of time,
disconnect the power adaptor, and store the Clamp Meter and
accessories in the supplied carrying case.

Connection to Circuits

A A Warning

Prior to connecting the circuits, ensure that the maximum
measuring voltage and maximum voltage to earth ground
(1000 V CATIIl and 600 V CATIV, respectively) will not be
exceeded.

Wear suitable Personal Protective Equipment (PPE) when
carrying out measurements with the Clamp Meter.

Connecting Sequence

For safety reasons, when connecting a circuit to the Clamp Meter, proceed in
the following sequence:

l.

Turn on the Clamp Meter (utilize the ac power adapter if recording is
required).

Connect the measuring circuit as shown in the relevant connection
diagrams that follow.

To ensure the measured values are indicated correctly, confirm that
the phase is connected to HI so that the energy flow is from HI to LO.

Observe the correct direction of current during measurements; the
correct direction is indicated by an arrow on top of the Clamp Meter.

21



345
Users Manual

Overview

The Clamp Meter offers the following options for connection:
e Single-phase connection for voltage measurement.
e Single-phase connection for current measurement.
e Single-phase connection for power measurement.

e  Three-phase connection for balanced power.

Voltage and Current Measurements

A A Warning

You could be seriously injured when touching
connections, internal circuits, and measuring devices that
are not properly connected to earth ground.

Note

Always adhere to the instructions regarding the sequence of
connection.

Figure 7 shows the connections for voltage and current measurements. The
image on the left depicts voltage measurement, while the image on the right
illustrates current measurement.
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q |

eln07.eps

Figure 7. Voltage and Current Measurement Connections
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Single Phase Power Measurement Connection

The Clamp Meter 1s well designed for measurement of single-phase power
networks.

Figure 8 shows the required connections for single-phase power measurement.

|

eln08.eps

Figure 8. Single-Phase Power Measurement Connection
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Note
Carefully observe the direction of the current flow on the top of the
Clamp Meter.

Note

Always adhere to the instructions regarding the sequence of
connection.

Balanced Three-Phase Power Measurement Connection

In three-phase power networks where the load may be considered to be
balanced, the Clamp Meter may be used to make some basic measurements
such as watts, VA, PF, and kWHr.

Note

This measurement is only suitable for balanced loads. It is not
suitable for measurements other than nominally balanced, due to the
consideration of only one current phase.

Current 1s measured on one phase and the two voltages are measured on the
remaining phase.

Figure 9 shows the three-phase setup screen for the balanced three-phase
power measurement.
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| » 3 Phase Setup  -=}_ 2006-03-27, 10 34

L3
LZ

L1

= POWER
3 PHASE

l*—
— —

Press <HOLD?> to freeze

eln09.bmp
Figure 9. Three-Phase Power Connection

Note

Always adhere to the instructions regarding the sequence of
connection.

Configuration

Operating Controls and Display

This section familiarizes you with some basic control elements, such as the
display and the connections for the Clamp Meter.

The Clamp Meter is turned on and off by rotating the central selector switch.
Turn the selector clockwise for ON and counterclockwise to turn OFF. Each
of the available measuring functions is selected by turning the rotary selector
to the required position.
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Display Symbols
Figure 10 details the display symbols of the Clamp Meter.

Power supply: = [IE_k Battery operation

'-=: Mains operation Headline bar

Date and Time

Status display  Current measuring function
I

»  Waveforms =3~ 2006-03-27, 10:39
ms/
1) 49.9Hz L
|
!
NAVkey - Indicates Measured frequency
direction of
available screens Zoom function (where available)

— P Measuring mode E— Active
I with:
—| ® | Logging mode —

Il [Hold in measuring mode

Active
with:

b
—| @ ||l Hold in logging mode

Active MENU
B Juen

—'=H Display of stored data

|#)_(# | Display of logged data

The headline bar changes colour depending on mode:
Orange :measuring mode
Red : recording mode

eln10.eps

Figure 10. Display Symbols of Clamp Meter
Available battery power is indicated as a set of bars. Four bars indicate

maximum, one bar warns of minimum power, and no bars indicates batteries
may fail within the next 30 minutes. All levels are approximate.
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Navigation and Measuring Keys
All basic adjustments of the Clamp Meter are made through the main menu.

Table 2 shows the keys and their respective functions.

Table 2. Navigation and Measuring Keys

Keys Function
Used to call up the main menu
ESC

Navigate up and down through menu options
gate tp 9 P

a Indicates the direction to move through menu
A 4

Used to select available items
(< »)

O Indicates the available items

@ Indicates the further items available in a sub-menu

Used to access items available in a sub-menu and to save
settings indicated onscreen. Also used to exit the setup
menu, noted on the menu display as Select

Navigation through the Display
Use the navigation keys to navigate through the display and the menus.

Figure 11 shows the choices available when navigating through the display.
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= Menu

ViewlDelete Screens
View Logged Data

Instrument Setup
English/Deutsch{Francais
Portuguese/SpanishfitalianfChinese

=g~ 2006-03-27, 12 51

Auto Power Down OFF
Yoltage Hange [AUTO 4
Current Range AUTO

Select
{ENTER:>

eln11.bmp

Figure 11. Navigation through the Display

Measurement Setup

Basic Adjustments Required before Measuring

Before making measurements, some basic items must be considered, such as:

Auto Power Down;

Voltage ranging:

Current ranging:

Select OFF (or ON to conserve battery life).

Voltage range may be selected for automatic or
manual operation (4 V, 40V, 400 V and 750 V).

Current range may be selected to operate
automatically or manually (40 A, 400 A and 2000 A).
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Additional instrument settings include:

Low pass filter: Switch low pass filter ON or OFF to eliminate high
frequency noise.

PF/DPF Mode: Select either Power Factor or Displacement Power Factor.
PF/DPF Display:  Select displayed Power Factor.
Harmonics type: Select either %H1 (fundamental) or %RMS.

Date and Time: For time and date stamping of logged data.

Voltage Range Settings
To select either manual or automatic voltage ranging:

1. Press (Yzero)( A 9) until Voltage Range is selected.

2. Press(_«€__J(_ P ) to change the setting. The available choices are
AUTO,4V,40V,400V, and 750 V.

3. Press to confirm required change.

4. To exit without changing, press (X J.

Figure 12 shows the voltage range settings for the Clamp Meter.

|E Menu =3~ 2006-03-27, 13 00

ViewfDelete Screens
Yiew Logged Data
Auto Power Down OFF

¥ Voltage Range [AUTO 4
Current Hange AUTO
Instrument Setup
English{DeutschifFrancais
FPortuguesefspanishfltalian/Chinese

Select Back
{ENTER> {ESC>

eln14.bmp

Figure 12. Voltage Range Settings

30



Power Quality Clamp Meter
Measurement Setup

Current Range Settings

To select either manual or automatic current ranging:

1. Press (Yzero)(__4 &) until Current Range is selected.

2. Press (4 __J(_ P ) to change the setting. The available choices are
AUTO, 40 A, 400 A, and 2000 A.

3. Press to confirm selection.

4. To exit without changing, press (B ).

Figure 13 shows the current range settings for the Clamp Meter.

| E Menu =3 2006-03-27, 13 01

View/Delete Screens
Yiew Logged Data

Auto Power Down OFF
Voltage Range AUTO
¢ Current Range [AUTO ©

Instrument Setup
EnglishfDeutsch{Francais
Portuguese/SpanishfltalianfChinese

Select Back

{ENTER> <ESC>

eln15.bmp

Figure 13. Current Range Settings

Additional Instrument Settings
To view or adjust the additional settings:
1. Select Instrument Setup from the main menu.
2. Press to go activate the settings sub-menu.

3. Press (Yzero)| 4 9} to move cursor to the required item.
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Figure 14 shows the available additional instrument settings for the Clamp

Meter.

|E Menu

ViewfDelete Screens
Yiew Logged Data

Auto Power Down OFF
Voltage Range AUTO
Current Range AUTO

1h

Instrument Setup
English{Deutsch{Francais
Portuguese/Spanishfitalian/Chinese

Select

{ENTER>

Figure 14. Additional Instrument Settings Menu

The items available in the additional Instrument Settings are:

Low Pass Filter
PF/DPF Mode
PF/DPF Display
Harmonics Type

Buzzer Volume

These items may be changed by using the ([ €__J(_ » ) keys.
Press to confirm selections, or press to exit without changing.

The Date and Time, Display Contrast, and Version and Calibration have sub-
menus that are accessed by pressing and the changes are effected in

the same manner as previously detailed selections.
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Figure 15 shows the items available in the additional instrument settings.

| E Instrument Setup -=g- 2006-03-27, 13:25
% Low Pass Filter . OFF 4
PFHDPF Mode PF
PF{DPF Display Cos@
Harmonics Type %6H1
Date & Time
Display Confrast
Beeper Yolume low
Yersion & Calibration
Select Back
<{ENTER> <ESC>
Figure 15. Additional Instrument Setting ltems R
Measurements

Measurement Tips

Displaying Measurements

When the Clamp Meter is in measurement mode, generally more than one set
of the measurements will be available.

Note

For more details, refer to each measuring mode in the “Measuring
Functions Overview” section.

The availability of additional screens is indicated by the navigation keys

symbol

-I-‘-i-* that appears in the top left hand side of the display screen. The

functions can be summarized as:
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Is activated with 1 vZEF!OI

w
" Is activated with @
" Is activated with E]
Is activated with l A Os

Indicates there are no other
active screens

The required measurement parameters can be displayed by pressing their
associated keys.

Saving Measurement Screens

During the measurement process, the display may be capture for viewing or
later download.

To save a measurement screen:

1. Press to initiate screen saving. The following message is
displayed.
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| » Volts =3~ 2006-03-27, 13 30
50.0 Hz

Screen #4 saved.

[ 46 empty location(s] ]

<ENTER>

eln18.bmp

2. Press to accept the screen displayed.

The screens are saved sequentially in the available memory locations. There
are a total of 50 locations available.

The saved screen may be managed, that is, viewed and deleted, using the main
menu. When the screen is saved, the following information is used to label the
screen in memory:

e  Measurement type
e  Measurement state (Run or Hold)

e Date and time stamp

Viewing Saved Screens

To view the saved screens:

1. Press to access the main menu. View/Delete Screens is the first

available option in the menu.

2. Press to go to View. The following screen is displayed.
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| = View/Delete =g~ 2006-03-27, 14:18

10 ¥V Harmonics 2006-03-27, 14:17

9 Waveforms 2006-03-27, 14:17

8 Amps 2006-03-27, 14:17

7 Yolts 2006-03-27, 14:17

6 ¥V Harmonics 2006-03-27, 14:03

5 Amps 2006-03-27, 14:03

4 Waveforms Z2006-03-2/7, 14:03

3 Amps 2006-03-27, 14:03

2 Volts 2006-03-27, 14:03

“ 1 Yolts | » 2006-D3-27, 13:57
View Del. all Delete Back
{ENTER>» < > <> <ESC>
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3. Press (Yzero)( A 9 to select the screen required for viewing; recall
the screen by pressing when the saved screen is highlighted.

4. Press and the saved screen is displayed.

A Note

A warning is displayed at the top of the screen to indicate that the
readings are not the active measurements. Screens may also be
deleted in this mode.

Logging Tips

The Clamp Meter allows three kinds of Logging, and logged data is made up
of average values. The detailed steps are outlined below, following a series of

preliminary setup adjustments to ensure continuous power while recording or

Logging.
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Note

The Auto ranging option is initially highlighted, although it is
recommended that the Auto ranging be switched off. Otherwise, if the
instrument re-ranges during the recording scaling, there may be a
gap in the recording as the instrument stabilizes.

Step 1 — Instrument Setup:

To setup the instrument:

1. Select an item using (¥zero)(__4 &) and( < J( » ).
2. Press to go to the next step as shown in the following display.

| Log-Vaolts =3~ 2006-03-27, 1503
+ Voltage Range [AUTO
Low Pass Filter OFF

USE POWER ADAPTOR !
Battery Save OFF

Select Next Cancel Back

{ENTER> {RUN> {MEAS> <ESC>

eln21.bmp

3. The battery save function may also be activated or deactivated in this
screen.

4. Press to go to the next step.

Note

It is recommended that the power adaptor be connected during
Logging. If power to the adaptor is interrupted during the recording,
the Clamp Meter internal batteries will continue to power the
instrument.
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The Battery Save function is still available when recording without

the power adaptor connected.

This function is switched on or off using the (4 » ) keys. In

this mode the instrument switches itself off after approximately

5 minutes to preserve battery power. The initiation of the power down

function is indicated by an intermittent audible bleep.

Step 2 — Logging Setup:

REC

Logging (recording) is initiated by pressing and holding for
approximately 3 seconds or until the Logging Area screen is displayed. On
pressing the button again, the step-by -step recording process begins.

The Clamp Meter has three logging areas available; recording area 1 is

selected by default, as shown in the following display.

| Logging Area

+ Logging Area

View Logged Data

v Averaging Time
Custom Setting

Start
{RUN>

{ENTER>

=g~ 2006-03-27, 15 05

4b

LOGGED DATAWILL BE LOST !

1 s5ec
10 sec

Logging time: 0Th 49min
oelected averaging time: 1 sec.
select

Back
{ESC>

Cancel
{MEAS>

eln22.bmp

Select the Logging Area using (<) and (_» ). There are actually four

options to choose from: logging area 1, 2, and 3, or logging areas 1-2-3

combined for a longer logging time.

Any data present in Logging Area will be over-written during the logging

Process.
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Logged data is made up of averaged values. There are standard averaging
times of 1, 2, 5, 10, 30 seconds and 1, 5, 10 and 15 minutes. Additionally, it is
possible to customize the averaging time from 1 second to 900 seconds in 1-
second steps.

The averaging time is selected by highlighting the item Averaging Time and
using the (€ J(_ » ) keys to select the required time, as shown in the
following display.

[E  Averaging =~ 2006-03-27, 15 07

Custom Averaging Time

averaging interval [sec] 015 -

1

Logging time: 1d 03h 18min

Select Back
{ENTER> {ESC>

eln23.bmp

If a non-standard averaging time is required, the Custom Setting may be
highlighted using the (Yzero)( A ©) keys.

Use (<) » ) and (vzero)(__ 4 &) to select the requested averaging time.

The available logging time is indicated based on the logging area chosen and

the average time selected. The logging time will vary depending on the
measurement position. The logging times for each measurement mode and the
available averages are detailed in the “Logging Times for Each Measurement

Mode and Averages” section.

Press (@) to start recording. The message LOGGING is displayed, and then

a trace appears on the instrument display as shown in the following display.
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s

%+ Logging Area | 1

LOGGING

selected averaging time: 1 sec.
select otart Cancel Ba

[E Logging Area = 2006-03-27, 15 08

1)

ck

{ENTER> <HUN> {MEAS> {ESC>
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During the logging, the available measurements (and logged values) may be
accessed using the navigation keys (see “Navigation and Measuring Keys”
section). During the logging, the average values (the minimum and maximum

values) are recorded for each average period, as shown in the following

display.

| ® Volts =J- 2006-03-27, 15:10
Y vrms 2490 Vde .75
Hun Time: O0d Oh 01m

v [(vmax 249.4 amin 248.4
e | S E RN £ S H NS o A O L7 CH PN L R O 25'1
~ : : + 2438

v [(rmax -71.4 amin -1.7
dc -5
. : . -8

= T= 0 hrs 04 mins -
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The minimum and maximum values are based on half-cycle RMS values.
Minimum and maximum values are indicated by blue and red triangles on the
respective graphed values.

During logging, the headline bar is highlighted in red.
Logging may be stopped by pressing and a message Stop Logging? is

displayed; to halt logging, press key as shown in the following
display.

| ® Volts =1 2006-03-27, 15 13
X Vims 240 1 Vde .75
Huno Time: 1 003m

Vv
FM 4 50
Stop Logging?
47
¥ Switch back to ¥
de Stop Logging <ENTER> -5
1 - 1 g _H
e T= 0 hrs 04 mins -+

eln26.bmp

If the rotary switch position is changed during the logging, the message Stop

Logging? appears onscreen; confirm by pressing to end logging.
Alternatively, return the rotary switch to the original measurement position,

and recording will continue.

Any logged data present in the Clamp Meter can be checked by pressing

and selecting the “View Logged Data” menu item.

Press ( Yzero) A %) and select record with as shown in the following
display.
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[E Logging =4~ 2006-03-27, 15:59
¥+ 1 Amps 2006-03-28. 10:18
2 VYV Harmonics 2006-03-27, 15:19
3 Power 1 phase 2006-03-27, 1553

Press <ESC> to return
Press <REC> to quit

View Back

{ENTER> <ESC>
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The log number and type of recording is shown with date and time stamp.

The logged data may be downloaded from the Clamp Meter via the USB cable
and analyzed in detail on a PC using the supplied Power Log software package
included on the CD.

Measurement Function Overview

Measurement modes are selected using the central rotary switch.

Voltage Measurements

The measurements available in measurement mode are described in Table 3.
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Table 3. Voltage Measurements

Measurement |Notation | Scales and Associated Iltems and
Ranging Comments
RMS voltage V rms Auto ranging Minimum and maximum of
M I Il values. R [ f
dc voltage V de or Manua all values ecordlng o]
average values available.
ac voltage V ac Total run time indicated in
Average voltage |V avg recording mode
Peak voltage V pk
Vo!ts frequency V/Hz
ratio
Voltage ripple %RPL
Vol
oltage crest CE
factor
Frequency Hz

The following nominal value display screen is shown by default on entering
the volts measurement mode.

[ » Volts

=3~ 2006-03-27, 16:01

50.0 Hz

2438.9

V rms

-1.6

V dc

eln28.bmp
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Two major values are displayed initially. Additional values may be accessed
by pressing , which displays the following six-value screen.

| »  Vaolts =%~ 2006-03-27, 16 02
* 50.0 Hz

V ac ¥ avg V pk

249.3|231.5-348.1
V/Hz  %RPL _ CF

4.99 157

eln29.bmp

Return to the previous screen by pressing .

The Minimum/Maximum value screens may be accessed by pressing (fess). The
live value will be displayed initially. In addition, the time (or Run Time)
elapsed since the time the button was pressed will be indicated above the

measurement in green text.

The minimum value (REC — MIN) registered during the elapsed period may be
accessed by pressing @ . Additional presses will show the maximum
registered value (REC — MAX) and average value (REC — AVQG).

Pressing (€] reverses the viewing process.

Note

OL

This applies to all measured values. Ensure the correct range is

Over-range values are indicated for all measurements with:

selected before proceeding to make any measurements.
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Current Measurement

The measurements available in Current Measurement mode are described in
Table 4.

Table 4. Current Measurements

Measurement Notation Scales and Associated Iltems and
Ranging Comments
RMS current A rms Auto ranging or Frequency also
Manual indicated.
dc current A dc - .
Minimum and maximum
ac current A ac of all values. Recording
of average values
Average current A avg available.
in recording mode
Current/frequenc
! auency | a/mz
ratio
Current ripple %RPL
Current crest factor | CF

Navigation around the measurement screens and recording current are carried
out in the same way as in the voltage mode.

] Waveforms

The measurements available in Waveforms mode are described in Table 5.

Table 5. Waveforms Measurements

Measurement Notation Scales and Associated Iltems
Ranging and Comments
Voltage and Current| V+I Waveform phase
Two scales )
waveforms waveforms difference and
frequency.
Voltage waveform V waveform | One scale
Sample value selected
Current waveform A waveform | One scale by measurement
cursor
Voltage and Current| V+l
One scale
waveforms waveforms
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This measuring function shows the voltages and currents in oscilloscope form,
as well as their instantaneous values at the cursor position. This function
clearly represents current and voltage waveforms and any distortion present.

On entry to Waveforms mode, the time base is set to 5 ms/div. The symbol &
1s shown next to this setting to indicate that a 2 sec press of the HOLD/RUN
button will change the setting. So long as a plus sign is shown, the sweep
speed can be increased. The minus sign is shown at 2.5 ms/div, when at the
maximum speed.

The dual scale display screen shows the measured waveforms on separate grids
with appropriate scales as in the display below.

| » WWaveforms =3~ 2006-03-29, 09:02

H msf
“r ¢ 50.1Hz G545 Hﬂ"

v f +2u|r]|3
-200

" 5 “ | f{ \1 [.\n iy
Jfl .:'Uf 3 \J -

Press {MEAS?> 1o move marker

eln30.bmp

The frequency and phase difference are displayed above the waveforms.

The available time base values are 50, 25, 10, 5, and 2.5 ms/division.

Note

If a short press of is made, the instrument enters the HOLD
mode, and must be pressed again to return to RUN mode before
the time base can be changed.
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The single scale display shows the waveforms at maximum magnification with
the V and A scales at either side of the waveforms, as shown in the following
display.

[ » Waveforms =% 2006-03-27, 17:01
1} 333"{'} 49 QHz 5[:“3‘;&
&«
V
+200
v
-200

eln31.bmp

The measurement cursor may be positioned using the keys (<__J(_» ) and

the time (T=#n ms) is indicated on moving the marker.

il Harmonics

Harmonics are sinusoidal voltage and current with a frequency that
corresponds to an integer multiple of the fundamental of the mains (line)
voltage. Any signal can be split into an infinite number of sine waves of
different frequency and amplitude. The contribution of each of these individual
sine waves is represented in a bar chart up to the 40™ harmonic. The smaller
the harmonics (starting from the 2" harmonic, as the 1% is the fundamental),
the better the power quality. Harmonics are an indication of the distortion
present in the measured parameter. This is displayed as % total harmonic
distortion (% THD) or distortion factor (%DF).

Harmonics may be represented as a percentage of the fundamental value
(%HT1) or as a percentage of the measured RMS value (%RMS) (See Table 6).
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Table 6. Harmonics Measurements

Measurement Notation Scales and Associated Items
Ranging and Comments
Voltage Viund to V4ot Adjustable zoom | RMS parameter,
n

harmonics ! scale (100 %, THD, individual

40 %, 10 % and harmonic value (V, A
1stto the 40th 4 %) or W) or as % of
Current fundamental or % of

. Vfund to V4oth . .

harmonics distortion factor

1st to the 40th

On first selecting the harmonics mode the ac RMS voltage and % distortion
factor are displayed as shown following display.

| » ¥ Harmonics =1 2006-03-28, 16 43
49 g Hz[1]

2461 | vac
2 0 | %DF

Other associated measured values are available by pressing the key.

eln32.bmp
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The second screen shows the fundamental voltage ac (V ac [1]) and %THD as

shown in the following display.

[ » V Harmonics =3~ 2006-03-28. 16:50
- SDD Hz[1]

246.7 \vai]
72 0 |%THD

As shown below in the A Harmonics screen, AUTO indicates the percentage is
automatically scaled to the max of H (2) and above. Pressing the key for
3 seconds allows the scaling between values of 100 %, 40 %, 10 %, or 4 %,
and then back to AUTO. The automatic scaling feature is necessary, as
theoretically any harmonic beyond the fundamental can be as high as 600 %
with respect to the fundamental (H (1)), since the Clamp Meter supports THD
to 660 %. While 100 % can never be exceeded if %RMS is chosen from the
menu, the scale could go as high 700 % if harmonic type %H1 had been
selected. A scaling above 100 % is only available in the AUTO mode, where
the scaling could be 200, 300, 400, 500, 600, or 700 % full scale.

-~

eln33.bmp
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Fundamental value Measured value selected by cursor

[» \V¥ Harmonics =g #2006-03-28, 16 51

il

5 [vaclll 246.4 V| [H] 0.0Hz _3.0%
0| -7.5v

THD 2.8 % \

indicates

% scale has
been selected
automatically

\\ ) / Fundamental

magnification is available

eln34.eps

A- detailed picture for current harmonics is presented in the same way.

The point at which input is over- or under-range is displayed as measured
values in the following V Harmonics screen example.
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| » A Harmonics =% 2006-03-29, 14:16
“y Aac[1] A H 0.0 Hz 6
Sicn o 0] -0.104
P
A
'
b1
H1
25
0 '&""é""1'n“"1'1;""z'na

eln35.bmp

The scale is automatically set to 100 % and the overload (OL) symbol is
displayed.

Harmonic Recording

Harmonic recording mode has two separate modes:

Mode Recorded

Harmonics

V (Voltage) Vfund to V4oth
A (Current) lfund to l40th

On entering the logging mode while still measuring harmonics, the mode
voltage (V) or current (A) must be selected, as shown in the following Log-
Harmonics screen.
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= Log-Harmonics =3~ 2006-03-29. 14 21

%> Harmonics Mode ¥ i)
Yoltage Range 400V
Harmonics Type 2%6H 1

USE POWER ADAPTOR |
Battery Save OFF

Select MNext Cancel Back

{ENTER> <{RUN> {MEAS> <ESC>

eln36.bmp

The length of the time taken for recording will depend on the mode and
recording area chosen. The type of harmonics to be logged, %H1 or %RMS,
can also be selected.

Unlike other recording modes, the recorded parameter is not shown as a line
recording against time on the instrument display. In this mode, the minimum
and maximum values are shown as an orange bar; superimposed on the orange
bar is a flat black bar that represents the most recently available measured
value, as shown in the following display.
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| ® V¥ Harmonics =5~ 2006-03-29, 14 28
“» Vac[1] 248 6 V ;l EEI]l‘[I:I; 1.7 %
THD 9% -
2.3 Fun Time: 0d 0h 05m
L1113
Y
3
%
H1
l 1
1] d'“E‘I””fd'“'I'EI””E'da

eln37.bmp

The upper part of the orange bar is the maximum value of the harmonic, and
the lowest part of the orange bar is the minimum value measured during the
logging period. The elapsed time of the logging period is displayed as Run

Time on the display.

The cursor may be moved left or right to select individual harmonics from dc

to the 40™ harmonic.

Figure 16 shows the detailed

view of the harmonic recording display.

(¥

=

A

2 |

e (TIEXIMUM value

last available
!f"“ measured value

.,

"~ mimimum value

Sl 5N B PN FE SE

& :

. T

s o

0

Figure 16. Detailed View of Harmonic Recording Display

eln38.bmp
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W Power
The measured power and associated variables for this function are described in
Table 7.
Table 7. Power
Measurement Notation | Scales and |Associated Items and
Ranging Comments
Power kKW N/A Frequency also
indicated

Apparent Power kVA

Reactive Power kVAR Minimum and

Power Factor* PF maximum of all values

Power Factor in o

degrees (cos 0)" PF Recording of average

values available

Dlspla(:ement Power DPE

Factor

Displacement Power

Factor in degrees DPF°

(cos ¢)*

Voltage Vac(1)

Current lac(1)

Energy** kWHTr Measurement of these
A ; " KVAH items is started in REC

pparent energy ' and logging mode.

Reactive energy™ KVARHTr Total run time indicated
Ampere hours** AHr on the display.

* Selectable through instrument setup menu

** Available in power logging mode
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The measurement displays in the power mode offer all the available
measurements on one screen as shown in the following display.

KW

| » Power 1 phase

KVA

=3~ 2006-03-29, 09:32

50.0 Hz
KVAR

/.40

7.53

1.39

V rms

A rms

PF

243.3

30.96:

+0.983

eln39.bmp

Initiating power logging is the same process used in the V and A modes.

Energy measurements are available while logging or REC mode. Since W is a
signed value, WHr can go up or down, and can be either side of the zero axis.
The same is true of VARHr as shown in the following display.

55



345

Users Manual

il

-

kKW
Hr

| ® Power 1 phase <=3 2006-03-29, 09:43

WHr -80 VARHr ety
Run Time: 0d Oh 09m

............................................................ —[.04

[
~-1-0.10

—0.04

L
. . , -0.10
R T = 0 hrs 04 mins -»

eln40.bmp

VA and AHr is unsigned, so can never decrease and never be below the zero
axis as shown in the following display.
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[ ® Power 1 phase <% 2006-03-29, 09:44

AHr

VAHr 1034  AHr 4 2§
Hun Time: Od 0Oh 09m

-1.20

(K]
-0.60

- 5.0

- 2.0

e T = 0 hrs 04 mins +

eln41.bmp
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W3® Three-Phase Power

The three-phase power measurement and associated variables for this function
are described in Table 8.

Table 8. Three Phase Power

Measurement Notation Scales and Associated Iltems and

Ranging Comments
Power kW N/A Frequency also indicated
Minimum and maximum
Apparent Power | kVA
of all values
Reactive Power | kVAR
Power Factor* PF Recording of average
values available
Power Factor in
PF°
degrees (cos ¢)*
Displacement DPE

Power Factor*

Displacement
Power Factorin | DPF °
degrees (cos ¢)*

Voltage Vac(1)

Current lac(1)

Energy** kWHTr Measurement of these

A X items is started in REC
ppare*rl kVAHr and logging mode

energy Total run time indicated

Reactive energy**| kVARHr on the display.

Ampere hours** | AHr

* Selectable through instrument setup menu

** Available in power logging mode
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This mode should only be used for balanced three-phase power; only one
current-phase and two separate voltage-phases are considered accurate since
true three-phase power cannot be guaranteed. The connected load must be well
balanced, and connected in either Wye or Delta. This method will not provide
accurate results where there is power distortion present.

For convenience on selecting this mode, a connection diagram is displayed on
the Clamp Meter as shown in the following display.

| » 3 Phase Setup <= 2006-03-27, 10 34
L3
LZ

L1

57 POWER
21 3 PHASE

Press <HOLD> to freeze

eln42.bmp

INRUSH Current

The Clamp Meter can capture current-triggered events, referred to as inrush
current.

When the rotary selector is turned to the INRUSH position, the following
screen is displayed.
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[ » Inrush Current =3~ 2006-03-29, 09 44
Apk-31,14

Inrush Current Setup

Press <HEC> to record
Press <ZERO> to zero amps

Press {MENU?>» for the menu

eln43.bmp

Press to continue to enter the setup menu and the following screen is

displayed.

| Log-Inrush Current-=3- 2006-03-29, 09 45

+ ¥ Trigger [4] 00 o
Custom Setting 10.0
Capture Time [secs] 10
Current Range 20004

Max peak current: 2000 A
Autoranging disabled.

Select Next Cancel Back

{ENTER> {RUN> {MEAS> <ESC>

eln44.bmp
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On this Log-Inrush Current setup screen, the peak current present at the
instrument terminals is displayed (Max peak current) to provide guidance for
the required trigger levels.

The current-trigger level may be selected from either a preset value of 0.5, 1, 3,
10, 30, 100, or 300 A, or a customized value from 0 to 1000 A in 0.1 A steps.

The capture time may also be chosen from 1, 3, 10, 30 100, or 300 seconds.
The capture time refers to the width of the time window on the Clamp Meter
screen.

On pressing (@), the Logging Area settings screen, as shown below, indicates
where the Inrush Current data will be stored. The logging areas 1, 2, 3 or areas

1, 2 and 3 combined may be selected.

| Logging Area =" 2006-03-29, 09 47

il

%+ Logging Area | 3 1

LOGGED DATAWILL BE LOST !

VYiew Logged Data

Select Start Cancel Back

{ENTER> {RUN> {MEAS> {ESC>

eln45.bmp

A single logging area can store about 1000 inrush captures.

Once the required settings are made, the instrument is ready for data capture;
press to start the capture.
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The Clamp Meter now waits for the trigger (current exceeding the preset level)

as shown in the following display.

| ® Inrush Current  -=3- 2006-03-29, 09 47
Logging Time: 1 secs
Trigger Current: 3.0 A

YWaiting...

Aefi

Press <MEAS> o slop

eln46.bmp

Once the trigger level is exceeded, the instantaneous values are drawn on the
display and the message Capturing... appears as shown below.

| ® Inrush Current =g~ 2006-03-29, 09:51

E Logging Time: 1 secs
Trigger Current: 3.0 A

Capturing...
AF"“WnFﬂnmww

eln47.bmp
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Once the inrush event is complete (that is, the capture time has elapsed), the
message WARNING — SCREEN NOT LIVE flashes at the top of the
display.

The Trace value is incremented accordingly as shown in the following display.

In the following example, there are 5 traces stored.

WAHNING - SCHEEN NOT LIVE

< Trace IR 2006-03-29, 09:51:12
W v Trigger Current: 3.0 A

1&
A O

U u .-h . -l‘ u.-lh.-.u.--. - =15

Press <HUN> 1o move marker

eln48.bmp

Stored traces may be reviewed using the right and left the cursor keys. The

inrush event may now be analyzed by moving the cursor across the captured

signal using the (< J(» ) keys.

As the cursor is moved, the maximum and minimum vales at that point are
displayed in the top right hand corner of the screen (there will be a group of
values captured for each displayed point on the screen) as shown in the

following display.
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WAHRNING - SCREEN NOT LIVE
4_» Trace » Apk  -0.03, -0.08

1k
L ]

&, 445

pk | - H\ VAR _;'”__;[' N8
[RRARREAR

1 -45
0 T =0.088 1 sec

eln49.bmp

Once the cursor is in position, the blue marker can be shifted to that position
by pressing the key.

The cursor may now be moved again and the relative time (T=) will be
indicated below the graph, as shown in the following display.

/@@ Inrush Current =~ 2006-03-31, 14 13
1_» Trace BEl - Ak +42.08,+41.05

[k

A 445

oA AR

145

0 T=0.163 1 sec

eln50.bmp
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If additional inrush events are to be captured after exiting the inrush mode,
these may be appended to an existing record by choosing a logging area that
already contains inrush events, as in the screen displayed below. Alternatively,
the old records may be overwritten by selecting the Inrush Logging item and

choosing the NEW option (not shown).

| Logging Area

il

¥ Logging Area

Inrush Logging

VYiew Logged Data

Start
{RUN>

Select

{ENTER>

=3~ 2006-03-31, 14:09

| 2 4

ADD CAPTURE TO END OF AREA

ADD

Back
LESC>

Cancel
{MEAS>

INRUSH Recording Playback

Inrush records are stored in the same memory area as other logged data, and
can be viewed on the Clamp Meter display. They may also be downloaded
from the Clamp Meter and reviewed offline using the previously mentioned

software and USB cable.

eln51.bmp

Viewing the recorded data is that same as any other logged data; to access
these records, press (22 J. To view the logged data, select the View Logged

Data menu option and press as shown in the following display.
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|E Menu == 2006-04-03, 14 24

View/Delete Screens

¥ View Logged Data =
Auto Power Down OFF
Voltage Range 400V
Current Hange 404
Instrument Setup
English{DeutschiFrancais
FPortuguese/sSpanishfitalianfChinese

Select Back
{ENTER> {ESC>

eln52.bmp

Once in the View Logged Data sub-menu, select the appropriate record and

press to view the available recordings, as shown in the following
display.

[ Logging =3~ 2006-04-03, 14:27
1 VYV Harmonics 2006-03-29, 14:22
& 2 Inrush Current 2006-D3-31. 13:48
3 Inrush Current 2006-03-31. 12:03

Press <ESC> to return
Press <HEC> to quit

View Back

{ENTER> <ESC>

eln53.bmp
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Initially, Trace 1 of the inrush logged data will be displayed, as indicated in the
example below.

WARNING - SCHEEN NOT LIVE

4 » Trace -. 2006-03-29, 09:51:12
¥ M Trigger Current: 3.0 A

Press {HUN> to move marker

eln54.bmp

It is possible to scroll through the captured traces by pressing the up and down
cursor, or [ Yzero or A &) keys.

On selecting the saved inrush recording, captured screens may be viewed and
analyzed in exactly the same way as described previously for the capture
process.
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