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k Active Power measurement P (KW) : 
Range Resolution Accuracy

999.9KW 0.1KW ±1.0%rdg±20dgts

� Display items : Active power of each channel and its sum of multiple channels. 
� Polarity display : For influx (consumption) No symbol, For outflow 

(regenerative) “ - ”. 
 

k Apparent Power measurement S (KVA) : 
Range Resolution Accuracy

999.9KVA 0.1KVA ±1.0%rdg±20dgts
� Measurement method : Calculate from RMS voltage U and RMS current I. 
� Display item : Apparent power of each channel and its sum of multiple channels. 
� Polarity display : No polarity. 

 

k Reactive Power measurement Q (KVAR) : 
Range Resolution Accuracy

999.9KVAR 0.1KVAR ±1.0%rdg±20dgts 
� Measurement method : Calculate from apparent power S and active power P, 

Q=   S 2  � P2  . 
� Display item : Reactive power of each channel and its sum of multiple channels. 

 
� Polarity display : For phase lag (LAG : current is slower than voltage) : No symbol. 

For lead phase (LEAD : current is faster than voltage) : “-” 
 

k Power Factor measurement (COSψ) : 
Range Resolution Calculated Accuracy

0  ~  +1 0.001 ±3dgt
 

� Measurement method: Calculate from apparent power S and active power P, PF = COSψ=  P / S    
 

� Display item: Power factor of each channel and its sum of multiple channels. 
 

k Phase angle measurement (ψ) : 
Range Resolution Calculated Accuracy

+90°~ 0°~ -90° 0.1° ±3dgt 
 

� Measurement method : Calculate from power factor COSψ ,ψ= COSPF. 

� Display item : Phase angle of each channel and its sum of multiple channels. 
� Polarity display : For phase lag (LAG : current is slower than voltage) : No symbol. 

For phase lead (LEAD : current is faster than voltage) : “-”. 
 
k Frequency measurement (Hz) : 

Range Resolution Accuracy Measurement source
60HZ 0.1Hz ±0.1%rdg±2dgt Voltage U1 > 50V

� Measurable input range : > 50V 
 
k Three Phase Sequence Detection : 
Input voltage range Normal phase indication Reverse phase indication Measurement source

 

3P > 50V   U1, U2 and U3 
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k Active Power Energy measurement (KWh) : 
 

Range 
 

Resolution Active power 
accuracy 

 

Timer interval
 

Timer Accuracy 
3.999KWh 0.001KWh 

 
 

±1.0%rdg±20dgt 

 
 

1 sec 

 
 

±50ppm (25℃, 77℉ )

39.99KWh 0.01KWh 
399.9KWh 0.1KWh 
3.999MWh 0.001MWh 
39.99MWh 0.01MWh 
119.3MWh 0.1MWh 

� Measurement display : Display all active power consumption energy (sum of absolute values). 
 
k Apparent Power Energy measurement (KVAh) : 

 

Range 
 

Resolution Apparent power 
accuracy 

 

Timer interval 
 

Timer Accuracy 
3.999KVAh 0.001KVAh  

 
 

±1.0%rdg±20dgt 

 
 
 

1 sec 

 
 

±50ppm (25°C, 77°F)

39.99KVAh 0.01KVAh 
399.9KVAh 0.1KVAh 
3.999MVAh 0.001MVAh 
39.99MVAh 0.01MVAh 
119.3MVAh 0.1MVAh 

 

� Measurement display : Display all apparent power energy (sum of absolute 
values). 

 
k Reactive Power Energy measurement (Kvarh) : 

 

Range 
 

Resolution Reactive power 
accuracy 

 

Timer interval 
 

Timer Accuracy 
3.999Kvarh 0.001Kvarh  

 
 
 
 

±1.0%rdg±20dgt 

 
 
 
 

1 sec 

 
 
 
 

±50ppm (25°C, 77°F) 

39.99Kvarh 0.01Kvarh 
399.9Kvarh 0.1Kvarh 
3.999Mvarh 0.001Mvarh 
39.99Mvarh 0.01Mvarh 
119.3Mvarh 0.1Mvarh 

 

� Measurement display : Display all reactive power consumption (sum of 
absolute values). 

 

 
k Harmonic measurement (use only PC on line analyzer) 

Order Accuracy Harmonic Source No. of samples per period 
 

1 ~ 31 
 

±3%THD U1, U2, U3 > 80V 
I1, I2, I3 > 50A

64 
 
k Waveform (use only PC on line displayed) 

Select phase A, B or C. 
Select Voltage and current waveform output. 
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IV. PARTS & CONTROLS 
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4-2 Description of Display 
 

 
 

: Auto power off indication. 
HOLD : Display hold mode. 
LOCK : Set key lock mode. 
 

BT   : Low battery indication. 
ψ: Phase angle display. 

: Phase angle unit. 
1P2W : Measure single-phase two-wire power line indication. 
1P3W : Measure single-phase three-wire power line indication. 
3P3W2M : Measure three-phase three-wire power line indication. 
3P4W : Measure three-phase four-wire power line indication. 
P1 : Phase 1 active power measured display indication.  

P2 : Phase 2 active power measured display indication.  

P3 : Phase 3 active power measured display indication. 
Pt: Total active power measured display indication and total active energy measured display indication. 
KW : Active power unit. 
KWh, MWh : Active energy unit. 
PF1: Phase 1 power factor measured display. PF2: Phase 2 power factor 
measured display. PF3: Phase 3 power factor measured display. PFt: Total 
power factor measured display. 
I4 : Current probe 4 current measured display. 
Hz : Frequency unit. 
DATA No.⋅⋅ : Last manual datalogged memory address number indication (01~99). 
M : Manual datalogged indicate on, M displays one time store one sets data into the memory. 
DATA R No.⋅⋅ : Recall manual datalogged address number indication, the 

memory data displayed for read. 
DATA M ⋅⋅ : Auto datalogging indication, M disappears one time store one sets data into the memory . 

01 ~ 10 : Maximum 10 memory blocks can be use, only 12,000 
sets data can be stored in one block. Maximum 20,000 sets data can be stored. 

FF : Memory full indication, if exceed 10 memory blocks or exceed 20,000 stored data. 
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A : Line, N : Neutral, G : Ground,  ´  Face the arrow toward the load. 
 

 
 

1P2W Wiring Connection Diagram 
 

1. Press key to turn on the meter. 
2. Press WIRING key to select the 1P2W electrical system under test, the 1P2W annunciator will be displayed. 
3. Connect the voltage test leads and current probe to the meter. 
J Connect the black voltage test lead to the “N” terminal. 
K Connect the red voltage test lead to the “U1” terminal. 
L Connect the I1 current probe output plug to the “I1” jack. 
M If you want to measure ground leakage current, connect the I4 current probe output plug to the “I4” jack. 

4. Connect the voltage test leads and current probe to the electrical equipment to be tested. 
 
 

CAUTION 
� If possible, before connecting the voltage test leads and current probe to the electrical equipment to be 

tested, take off the electrical equipment’s power. 
 
N Connect the black voltage test alligator to the Neutral Line “N”. 
O Connect the red voltage test alligator to the Line “A”. 
P Press I1 current probe trigger to open the jaw and fully enclose the Line “A”. Q If you want to measure ground 
leakage current, press I4 current probe the trigger to open the jaw and fully enclose the Ground Line “G”. 

5. Frequency (Hz), Phase Angle (Θ ), Ground Leakage Current (I4) and Power 
Factor (pF) measurement : 
J Hz : Press “Hz” key, PF1 will show “Hz”.  Press “PF” key to exit. 
K Θ  : Press “Θ ” key, PF1 will show “ψ”.  Press “PF” key to exit. 

 

L I4 : Press “I4” key, PF1 will show “I4”.  Press “PF” key to exit. 
M pF : Press “PF” key. 

 

6. Energy measurement: 
J Press “ENERGY” key, the “Pt”, “Qt”, “St” and “PFt” or “ψt” annunciator 

and energy integrate start time are displayed.  The energy integrate value and the current time will be continuous 
accumulate. 
a). KW displays KWh 

 

b). KVAR displays KVARh c). KVA displays KVAh 



 
 

info@tursdaletechnicalservices.co.uk 
 

 17

K Press “ STOP” key to stop energy accumulated and the HOLD annunciator is displayed. 
 

L Press ∝ key to exit the energy measurement. 
 

 
 

※ U1 must be connected to voltage source during the measurement of U2, U3, I1,  I2  and  I3,  because  U1  
is  the  main  signal  source  of  the  whole  meter measuring system.   Otherwise you could not have any 
measurement from 
U2, U3, I1, I2 and I3. 

 
5-3 Single-Phase 3-Wire (1P3W) Power System Measurement 

 

Application : Same as 1P2W power system measurement. 
 

A, B : Line, N : Neutral, G : Ground,  ´  Face the arrow toward the load. 
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1. Press  key to turn on the meter. 
 

2. Press WIRING key to select the 1P3W electrical system under test, the 1P3W annunciator will be displayed. 
 

3. Connect the voltage test leads and current probe to the meter. 
J Connect the black voltage test lead to the “N” terminal. 

 

K Connect the red voltage test lead to the “U1” terminal. 
L Connect the yellow voltage test lead to the “U2” terminal. M Connect the I1 current probe 

output plug to the “I1” jack. N Connect the I2 current probe output plug to the “I2” jack. 

O If you want to measure ground leakage current, connect the I4 current probe output plug to the “I4” jack. 
 

4. Connect the voltage test leads and current probe to the electrical equipment to be tested. 
 

 

CAUTION 
� If possible, before connecting the voltage test leads and current probe to the electrical equipment to be 

tested, take off the electrical equipment’s power. 
 
P Connect the black voltage test alligator to the neutral line “N”. 

 
Q Connect the red voltage test alligator to the line “A”. 

 
R Connect the yellow voltage test alligator to the line “B”. 

 
z Press I1 current probe trigger to open the jaw and fully enclose the Line “A”. 

 
11  Press I2 current probe trigger to open the jaw and fully enclose the Line “B”. 

 
12  If you want to measure ground leakage current, press I4 current probe trigger 

to open the jaw and fully enclose the ground line “G”. 
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5. Press POWER key to select (P1, Q1, S1, PF1), (P2, Q2, S2, PF2) and (Pt, Qt, St, PFt) measured values. 
 
6. Frequency (Hz), Phase Angle (Θ ), Ground Leakage Current (I4) and Power 

Factor (pF) measurement : 
 

J Hz : Press “Hz” key, PF1 will show “Hz”. Press “PF” key to exit. 

KΘ  : Press “Θ ” key, PF1 will show “ψ”. Press “PF” key to exit. 
 
L I4 : Press “I4” key, PF1 will show “I4”. Press “PF” key to exit. 

 

M pF : Press “PF” key. 
7. Energy measurement : 
J Press “ENERGY” key, the “Pt”, “Qt”, “St” and “PFt” or “ψt” annunciator and 

energy integrate start time are displayed.  The energy integrate value and the current time will be continuous 
accumulate. 

 

a). KW displays KWh 
 

b). KVAR displays KVARh c). KVA displays KVAh 

K Press “ STOP ” key to stop energy accumulated and the  HOLD  annunciator is displayed. 
 

L Press ∝ key to exit the energy measurement. 
 

 
 
 

 

※ U1 must be connected to voltage source during the measurement of U2, U3, I1,  I2  and  I3,  because  U1  
is  the  main  signal  source  of  the  whole  meter measuring system.   Otherwise you could not have any 
measurement from 
U2, U3, I1, I2 and I3. 
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5-4 Three-Phase 3-Wire (3P3W) Power System Measurement 
Application : 
Induction motors without adjustable speed drive. Induction motors with adjustable speed drive.
a Checking voltage unbalance. a Checking current on phases.
a Checking current and current unbalance. a Measuring frequency of motor current.
a Measuring power in 3-phase balanced and 

unbalanced system.  
a Measuring power factor of 3-phase motors. 
a Measuring voltage harmonics (use PC). 

 
Unbalance factor : 

When the load of the specified phase becomes too heavy due to fluctuations in loads connected to each power 
line phases, or when operating on uneven device, the voltage and current waveforms become distorted, causing 
voltage drops, they can cause voltage unbalance, reverse phase to neutral voltage, and harmonics may cause 
accidents such as uneven motor rotation, circuit breaker trips, and over load heating in the transformer. 

 

 
 

1. Press key to turn on the meter. 
 
2. Press WIRING key to select the 3P3W2M electrical system under test, the 3P3W2M annunciator will be 
displayed. 

 

3. Connect the voltage test leads and current probe to the meter. 
J Connect the black voltage test lead to the “N” terminal. 

 

K Connect the red voltage test lead to the “U1” terminal. 
 

L Connect the yellow voltage test lead to the “U2” terminal. M Connect the I1 current probe 

output plug to the “I1” jack. N Connect the I2 current probe output plug to the “I2” jack. 
 

4. Connect the voltage test leads and current probe to the electrical equipment to be tested. 
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CAUTION 
� If possible, before connecting the voltage test leads and current probe to the electrical equipment to be 

tested, take off the electrical equipment’s power. 
 
 
O Connect the black voltage test alligator to the line “B”. 

 

P Connect the red voltage test alligator to the line “A”. 
 

Q Connect the yellow voltage test alligator to the line “C”. 
 

R Press I1 current probe trigger to open the jaw and fully enclose the Line “A”. 
 

z Press I2 current probe trigger to open the jaw and fully enclose the Line “C”. 
 
5. Press POWER key to select (P1, Q1, S1, PF1), (P2, Q2, S2, PF2) and (Pt, Qt, St, PFt) measured values. 

 
6. Frequency (Hz), Phase Angle (Θ ) and Power Factor (pF) measurement: 

 

J Hz : Press “Hz” key, PF1 will show “Hz”.  Press “PF” key to exit. 

K Θ  : Press “Θ ” key, PF1 will show “ψ”.  Press “PF” key to exit. 
 
L pF : Press “PF” key. 

7. Energy measurement: 
J Press “ENERGY” key, the “Pt”, “Qt”, “St” and “PFt” or “ψt” annunciator 

and energy integrate start time are displayed.  The energy integrate value and the current time will be continuous 
accumulate. 

 

a). KW displays KWh 
 

b). KVAR displays KVARh c). KVA displays KVAh 

K Press “ STOP ” key to stop energy accumulated and the HOLD annunciator is displayed. 
 
L Press ∝ key to exit the energy measurement. 
 
5-5 Three-Phase 4-Wire (3P4W) Power System Measurement 

 
Application : Same as 3P3W power system measurement. 
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1. Press  key to turn on the meter. 
 

2. Press WIRING key to select the 3P4W electrical system under test, the 3P4W annunciator will be displayed. 
 

3. Connect the voltage test leads and current probe to the meter. 
J Connect the black voltage test lead to the “N” terminal. 
K Connect the red voltage test lead to the “U1” terminal. 
L Connect the yellow voltage test lead to the “U2” terminal. 
M Connect the blue voltage test lead to the “U3” terminal. 
N Connect the I1 current probe output plug to the “I1” jack. O Connect the I2 current probe 
output plug to the “I2” jack. P Connect the I3 current probe output plug to the “I3” jack. Q 
Connect the I4 current probe output plug to the “I4” jack. 

4. Connect the voltage test leads and current probe to the electrical equipment to be tested. 
 
 

CAUTION 
� If possible, before connecting the voltage test leads and current probe to the electrical equipment to be 

tested, take off the electrical equipment’s power. 
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R Connect the black voltage test alligator to the neutral line “N”. 
 

z Connect the red voltage test alligator to the line “A”. 
 

 
  
5. Press POWER key to select (P1, Q1, S1, PF1), (P2, Q2, S2, PF2), (P3, Q3, S3, PF3) and (Pt, Qt, St, PFt) 

measured values. 
 
6. Frequency (Hz), Phase Angle (Θ ), Neutral Line Current (I4) and Power Factor 

(pF) measurement : 
 

J Hz : Press “Hz” key, PF1 will show “Hz”.  Press “PF” key to exit. 

K Θ : Press “Θ ” key, PF1 will show “ψ”.  Press “PF” key to exit. 
 
L I4 : Press “I4” key, PF1 will show “I4”.  Press “PF” key to exit. 

 

M pF : Press “PF” key. 
 

7. Energy measurement: 
J Press “ENERGY” key, the “Pt”, “Qt”, “St” and “PFt” or “ψt” annunciator 

and energy integrate start time are displayed.  The energy integrate value and the current time will be continuous 
accumulate. 

 

a). KW displays KWh 
 

b). KVAR displays KVARh c). KVA displays KVAh 

K Press “ STOP ” key to stop energy accumulated and the HOLD annunciator is displayed. 
 

L Press ∝ key to exit the energy measurement. 
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5-6 Only One Current I4 Measurement 

Application : Measurement any wire current independent of voltage, the same as clamp meter 
application. 
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1. Press  key to turn on the meter. 
 

2. Press “I4” key. 
3. Connect the I4 current probe output plug to the “I4” jack. 
4. Press I4 current probe trigger to open the jaw and fully enclose desired measured wire. 

 

5. Read the I4 value, if the measured current value greater than 250A, the display will show the “OL” symbol. 
 
5-7 Manual Data Memory and Read Function Operation 

 

1. Clear memory data : 
 

J Press  key to turn off the meter. 
 

K Press and hold down the MEMORY key then press   key again to turn on the meter, the “CLr” annunciator is 
displayed and all manual memories data is cleared. 

2. Store Manual data to memory : 

J Press MEMORY key one time store one sets displayed data to memory, the    
annunciator  display  one   time  and   the  stored   memory   address  will   be displayed. 

K Maximum store memory capacity size is 99 sets. 
3. Read the manual stored data : 

J Press READ key to enter the read mode, the    annunciator is displayed. 
K Press key to read the memories data, the memories data address will be displayed. 
L Press “ ∝ ” key to exit the read mode. 

 
5-8 Auto Datalogging Function Operation 

1. Clear memory data : 
Please refer to software manual (CD-ROM), use PC to clear memories data, the meter can not clear memories 
data free from lost memories data. 

2. Store Auto datalogging data to memory : 
Setting the current time and Auto datalogging interval time. 

J Press SET key to enter current time setting mode. 
K Press keys to set actual current YEAR-month, DAY-hour, minute- second. 
L Press ∝ key to enter auto datalogging interval time setting, the “INTV” annunciator is displayed. 
M Press keys cycle select the interval time, you can select 5 seconds, 30 seconds, 1 minute or 2 minutes. 
N Press ∝ key to exit TIME setting mode. 

 
Enter Auto datalogging mode. 

J Press START key to start Auto data logging, the DATA M⋅ will be displayed, the M annunciator, according to 
the interval time disappear one time store one sets data into the memory. 

K Press STOP key to stop data record, press START key will resume data record, but maximum can be divide to 
10 memory blocks, only 12,000 sets data can be stored in one block, the current block number will be 
displayed, total maximum record capacity size is 20,000 sets data. 

L When maximum block or maximum capacity is full, the “FF” annunciator will be displayed, the data 
record is auto stopped. 

 
Download data to PC 
Please refer to the software manual (CD-ROM) to download the data. 
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VI. MAINTENANCE 
 
6-1 General Maintenance 

1. Repairs or services that are not covered in this manual should only be performed by qualified personnel. 
2. Clean the meter and accessories with a damp cloth and a mild soap.  Do not use abrasives, solvent, or alcohol.  

These may damage the text. 
3. Additional to this it is recommended to open the jaws of the Current Clamp and 

to wipe the magnetic pole pieces with a lightly oiled cloth. This in order to avoid rust or corrosion to form on 
the magnetic poles. 

 
6-2 Battery Replacement 

 
 

WARNING 
� To AVOID electrical shock, remove the test leads and current probe before replacing the batteries. 

 
 
 

1. As battery power is not sufficient, LCD will display y  BT   annunciator, replace new battery is required. 
2. Disconnect all test leads and current probe from any power electrical source, press key to turn off the  
    meter, and remove the test leads from the jacks. 
3. The battery cover is secured to the bottom case by two screws.  Using a screw 

drive to remove the two screws from the bottom case. 
4. Remove battery cover, take out the batteries and replace with new batteries. 

(Please note battery polarity) 
 
 
 
VII. RS-232 INTERFACE, SOFTWARE INSTALLATION AND OPERATION 
 
k For the detailed instruction, please refer to the content of attached CD-ROM, 

which has the complete instruction of RS-232 interface, software operation and relevant information. 
 

k RS-232 protocol : are enclosed within the content of CD-ROM, please open the 
CD-ROM for details. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this direction will find a vision of the measurement technique: 
http://www.industrial-needs.com/measuring-instruments.htm 
  
 
NOTE: "This instrument doesn’t have ATEX protection, so it should not be used in potentially explosive 
atmospheres (powder, flammable gases)."             


